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Presentación 

La XIV Conferencia Interamericana de Educación Matemática realizada en Tuxtla 
Gutiérrez, Chiapas, México, del 3 al 7 de mayo del 2015, contó con la participación de cerca de 
1000 personas de 23 países y la presentación de más de 500 trabajos (conferencias plenarias y 
paralelas, mesa redonda, minicurso, diálogos, comunicaciones, talleres y posters) Esta fue una 
reunión regional de la International Commission on Mathematical Instruction (ICMI). El 
CIAEM es la organización afiliada al ICMI con mayor antigüedad. Su creación se remonta al año 
1961 cuando se realizó la primera conferencia en Bogotá, Colombia. 

Un gran nivel científico dominó los trabajos, en un ambiente cultural muy especial, con 
una gran hospitalidad por parte de los colegas de Chiapas.  

Los conferencistas plenarios fueron Michèle Artigue (Francia), Carlos Vasco (Colombia), 
Diane Briars (USA), Abraham Arcavi (Israel-Argentina), Celia Hoyles (Reino Unido), María 
Teresa Tatto (USA) y Alicia Ávila (México). Ellos también desarrollaron Diálogos especiales, 
espacios adicionales de conversación e intercambio. 

Una mesa plenaria organizada por la Red de Educación Matemática de América Central y 
El Caribe contó con la participación de Carlos Sánchez (Cuba), Nelly León (Venezuela), Edison 
de Faría (Costa Rica), Luis Carlos Arboleda y Jhony Villa (Colombia).  

El evento tuvo conferencias paralelas y minicursos impartidos por académicos invitados, 
entre ellos: Gabriele Kaiser (Alemania), Richard Noss (Reino Unido), Manuel Santos (México), 
Gert Schubring (Alemania), José Chamoso (España), José Luis Lupiáñez (España), Arthur 
Powell (USA), Alessandro Ribeiro (Brasil), Roberto Araya (Chile), Gilberto Obando 
(Colombia), Uldarico Malaspina (Perú). 

Los dos temas principales fueron la Preparación de docentes que enseñan matemáticas y 
el Uso de tecnologías en la Educación Matemática.  

El congreso tuvo el valioso patrocinio de varias instituciones internacionales y nacionales: 
International Commission on Mathematical Instruction; Universidade Luterana do Brasil; Centro 
de Investigaciones Matemáticas y Metamatemáticas, y Centro de Investigación y Formación en 
Educación Matemática de la Universidad de Costa Rica; Secretaría de Educación del Estado de 
Chiapas; Universidad del Valle de México; Sindicato de Trabajadores de la Educación de 
México; Centro Regional de Formación Docente e Investigación Educativa (CRESUR); Oficina 
de Convenciones y Visitantes de Chiapas; Asociación Nacional de Profesores de Matemáticas de 
México; Escuela Normal Superior de Chiapas; Universidad de Costa Rica; HP; CASIO; y 
EduSystems. 

Desde el 2007 el CIAEM ha logrado, entre otras cosas: 

• Potenciar la calidad académica en los trabajos, la organización eficiente y la proyección de 
las conferencias interamericanas 

• Consolidar la publicación de trabajos seleccionados de la Conferencias en la revista 
Cuadernos de Investigación y Formación en Educación Matemática (editada en Costa 
Rica) 
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• Fortalecer la relación del CIAEM con la comunidad internacional de Educación 
Matemática, especialmente con el ICMI y la International Mathematical Union. 

• Crear y consolidar la Medalla Luis Santaló 
• Apoyar el desarrollo del Capacity and Networking Project del ICMI en América Latina 

(Costa Rica 2012, Perú 2016) 
• Auspiciar la creación y las actividades de la Red de Educación Matemática de América 

Central y El Caribe 
• Apoyar la organización del I Congreso de Educación Matemática de América Central y El 

Caribe, celebrado en Santo Domingo, República Dominicana, en noviembre del 2013 
• Consolidar el uso intenso de tecnologías de la comunicación en todas las actividades del 

CIAEM 
• Crear una comunidad virtual del CIAEM de gran proyección tanto a través de su sitio web 

principal como de su página en Facebook  
• Fundar en México el Comité Interamericano de Educación Matemática con personalidad 

jurídica para atender los múltiples compromisos formales que posee 
• Traducir al español y publicar algunos textos del NCTM relacionados con la temática 

Principles to actions y continuar una línea importante de colaboración con el National 
Council of Teachers of Mathematics de los USA 

En la XIV CIAEM fue confirmada la decisión de tener la XV CIAEM en Medellín, 
Colombia, en el 2019. Será desde hará 58 años la segunda ocasión en que se realizará una 
CIAEM en tierra colombiana. 

CIAEM es el evento internacional más importante en Educación Matemática en América 
Latina. Constituye un punto de referencia para investigadores, docentes y estudiantes en todo el 
continente.  

La mayoría de los textos de base para las presentaciones plenarias o paralelas ha sido 
incluidas en el número 15 de los Cuadernos de Investigación y Formación en Educación 
Matemática que se edita en Costa Rica: http://revistas.ucr.ac.cr/index.php/cifem.  

Las comunicaciones, talleres, minicursos y posters han sido incluidas en esta colección 
digital de volúmenes que titulamos La Educación Matemática en las Américas: 2015. Los 
trabajos se han organizado de la siguiente manera: 

• Volumen 1 Educación Matemática en las Américas 2015: Formación Inicial para 
Primaria  

• Volumen 2 Educación Matemática en las Américas 2015: Formación Inicial para 
Secundaria  

• Volumen 3 Educación Matemática en las Américas 2015: Formación Continua  
• Volumen 4 Educación Matemática en las Américas 2015: Uso de Tecnología  
• Volumen 5 Educación Matemática en las Américas 2015: Etnomatemática y Sociología  
• Volumen 6 Educación Matemática en las Américas 2015: Currículum, Evaluación y 

Competencias  
• Volumen 7 Educación Matemática en las Américas 2015: Investigación  
• Volumen 8 Educación Matemática en las Américas 2015: Estadística y Probabilidad  
• Volumen 9 Educación Matemática en las Américas 2015: Geometría  
• Volumen 10 Educación Matemática en las Américas 2015: Álgebra y Cálculo 

http://revistas.ucr.ac.cr/index.php/cifem
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• Volumen 11 Educación Matemática en las Américas 2015: Educación Primaria  
• Volumen 12 Educación Matemática en las Américas 2015: Historia y Epistemología  
• Volumen 13 Educación Matemática en las Américas 2015: Nuevos Enfoques y Relación 

con Otras Áreas  
• Volumen 14 Educación Matemática en las Américas 2015: Necesidades Especiales  
• Volumen 15 Educación Matemática en las Américas 2015: Resolución de Problemas  
• Volumen 16 Educación Matemática en las Américas 2015: Modelación  
• Volumen 17 Educación Matemática en las Américas 2015: Talleres y Minicursos  
• Volumen 18 Educación Matemática en las Américas 2015: Posters  

El CIAEM desea agradecer a todos los autores que presentaron sus trabajos en la XIV 
CIAEM y que incluimos en esta colección de volúmenes. Y a todos los revisores, directores de 
tema, y colaboradores que participaron en la revisión científica de las ponencias de este magno 
evento. 

La organización detallada y la edición en sus diversas dimensiones fue realizada por 
nuestro segundo vicepresidente Patrick Scott (Estados Unidos) quien dedicó un esfuerzo 
extraordinario para tener estas Memorias disponibles. Quiero expresar en nombre de nuestra 
organización nuestro agradecimiento a Rick. Nuestra compañera Sarah González (Vocal para El 
Caribe) se encargó de tramitar su registro en República Dominicana que contó con el apoyo de la 
Pontificia Universidad Católica Madre y Maestra de ese país, a las que también expresamos 
nuestra gratitud. 

Los enlaces de estos volúmenes se han colocado en las páginas web oficiales del CIAEM. 

Esperamos que la publicación de todos estos trabajos contribuya al progreso de la 
investigación y la acción de aula en la Educación Matemática de las Américas. 

 
Angel Ruiz 
Presidente 
Comité Interamericano de Educación Matemática 
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A autonomia em um curso a distância de formação de professores
que ensinam Matemática nos anos iniciais

Luciane de Fatima Bertini
Departamento de Ciências Exatas e da Terra, Universidade Federal de São Paulo
Brasil
lfbertini@gmail.com
Reginaldo Fernando Carneiro
Faculdade de Educação, Universidade Federal de Juiz de Fora
Brasil
reginaldo.carneiro@ufjf.edu.br

Resumo
Neste artigo, temos como objetivo compreender o papel da autonomia exercida por
estudantes e tutores em um curso de formação de professores dos anos iniciais no que
diz respeito à matemática. Para tanto, realizamos uma pesquisa qualitativa em que
investigamos as disciplinas Linguagens Matemática 1 e Linguagens Matemática 2.
Para produção de dados, utilizamos as interações registradas no ambiente virtual de
aprendizagem, bem como dados de entrevistas realizadas com tutores e estudantes. A
análise dos dados evidenciou que os estudantes exerceram sua autonomia quando
participaram de discussões em fóruns, sobre o material da disciplina, sobre os
conceitos matemáticos e ao apresentarem reflexões sobre a prática e o processo
formativo. Os tutores virtuais também exerceram a autonomia ao trazerem materiais
complementares, ao participarem da organização inicial das atividades, ao
elaborarem e construírem os critérios de correção das avaliações.
Palavras chave: autonomia, formação de professores, matemática, educação a
distância, pedagogia.

Introdução
A Educação a Distância (EaD) está em foco nas discussões no cenário educacional

brasileiro devido à criação, pelo Ministério da Educação (MEC), do Sistema Universidade
Aberta do Brasil (UAB) em 2006 que tem como objetivo a formação, em cursos de licenciatura,
dos professores da Educação Básica e também formação em serviço, e a capacitação de
dirigentes, gestores e trabalhadores da Educação.

A UAB foi criada para proporcionar o acesso ao ensino superior de pessoas que têm
dificuldades em frequentar um curso presencial, seja por indisponibilidade de horário ou por
dificuldade de locomoção e, assim, busca reduzir as desigualdades existentes no Brasil.

O Sistema UAB envolve uma parceria entre o MEC, os governos estaduais, municipais e
as universidades. Essa articulação acontece da seguinte forma: a universidade pública oferta
cursos em nível superior a distância contando com o apoio de polos presenciais que são de
responsabilidade dos Estados e dos municípios, que devem estruturar, organizar e manter os
polos de acordo com as orientações da UAB.
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A Universidade Federal de São Carlos (Brasil) passou a integrar o Sistema UAB em 2007,
oferecendo diversos cursos de graduação, dentre eles, o de formação a distância, via internet, de
professores da Educação Infantil e dos anos iniciais do Ensino Fundamental, que atendem
crianças de 3 a 10 anos.

Esse curso tem duas disciplinas que se referem ao ensino e a aprendizagem da matemática
– Linguagens Matemática 1 (LM1) e Linguagens Matemática 2 (LM2) –, ambas com carga
horária de 60 horas, e que abordavam aspectos teóricos e metodológicos como a natureza do
conhecimento matemático, a função da matemática no Ensino Fundamental, algumas
considerações sobre a matemática na Educação Infantil e conteúdos matemáticos ensinados nos
Anos Iniciais: sistema de numeração decimal e as operações fundamentais, espaço e forma,
grandezas e medidas, frações e pensamento estocástico.

Essas disciplinas foram o cenário de nossa pesquisa que teve como objetivo compreender o
papel da autonomia exercida por estudantes e tutores em um curso de formação de professores
dos anos iniciais no que diz respeito à matemática.

Referencial teórico
Borba, Malheiros e Zulatto (2007) propõem um tripé em que devem estar pautados os

programas em EaD: a interação, o diálogo e a colaboração. Segundo os autores, essas
características são fatores que condicionam a natureza da aprendizagem e, por isso, influenciam
na qualidade dos cursos.

Acrescentamos a autonomia dos atores desta modalidade de ensino como sendo outro
elemento da EaD que vem sendo evidenciado pela literatura dessa área. Apenas para efeito
didático discutiremos essas características separadamente, compreendendo que elas estão inter-
relacionadas.

Contreras (2002, p. 193) compreende a autonomia, no contexto da prática, como “um
processo de construção permanente no qual devem se conjugar, se equilibrar e fazer sentido
muitos elementos. Por isso, pode ser descrita e justificada, mas não reduzida a uma definição
autoexplicativa”. Esses elementos entrelaçam:

Aspectos pessoais (os próprios compromissos profissionais) com os de relacionamento (já
que o ensino se realiza sempre em um contexto de relações pessoais e sociais); as tentativas
de compreensão e equilíbrio social com a defesa profissional de valores educativos, e a
independência de juízo com participação social (Contreras, 2002, p. 193).

Segundo Preti (2005, p. 113), a autonomia não pode ser confundida com liberdade sem
interferências, pois se trata de um processo individual, mas também permeado pelo outro, pelo
professor, pela escola que “mesmo quando propõem desenvolver ação emancipatória em relação
ao cidadão, ao educando, acabam exercendo algum tipo de influência, apontando a direção,
produzindo valores e significados”. Assim, o indivíduo não é o único responsável por
desenvolver sua autonomia, mas pode assumir uma posição ativa, participante e consciente
quando está nesse processo que se constitui “de relações e inter-relações, em que as dimensões
política e afetiva, além das dimensões cognitivas e metacognitivas, se fazem presentes” (Preti,
2005, p. 139).

Esse autor (2005) destaca que o desenvolvimento da autonomia é um processo inacabado e
que deve estar constantemente sendo construído. Esse processo é permeado por diferentes
dimensões que o influenciam e, por isso, o compreende como:
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Construção sócio-histórica, teórica e prática, como tarefa individual e coletiva ao mesmo
tempo, como constante desafio e exercício do aprendiz e da instituição educativa. A
autonomia se dá em contextos determinados, é datada, situada historicamente, exigindo
tomada de consciência de nossa parte, como humanos libertos, capazes de tomar decisões, de
dar significados e direções às nossas ações (Preti, 2005, pp. 119-120).

Assim, podemos perceber aproximações do conceito de autonomia apresentado por Preti
(2005) com as ideias de Contreras (2002) em que seu desenvolvimento se configura como um
processo em permanente construção e, portanto, em constante modificação que ocorre de forma
individual e na relação com o outro.

Nessa perspectiva, autonomia não é sinônimo de autodidatismo que é compreendido como
a pessoa que consegue estudar por conta própria. Para Preti (2005, p. 120), a autonomia é a
“capacidade de desenvolver independência nas situações cognitivas, de tomar consciência e
superar conflitos cognitivos, de desenvolver atitude metacognitiva, isto é, aprendizagem
autônoma”.

De acordo com Belloni (2012), a aprendizagem autônoma como sendo o processo de
ensino e aprendizagem que tem como foco o estudante em que se deve considerar suas
experiências. Assim, o professor auxilia o aluno que é “gestor de seu processo de aprendizagem,
capaz de autodirigir e autorregular esse processo” (p. 40).

No entanto, destaca essa autora (2012) que ainda são raros nos cursos de EaD esse
estudante autônomo e que a grande maioria participa passivamente do seu processo de
aprendizagem.

Algumas condições subjetivas são responsáveis pela dificuldade em desenvolver a
autonomia dos estudantes de EaD. Os alunos foram formados para repetir, copiar, memorizar,
obedecer e não questionar, sendo assim, essas vivências escolares anteriores engessam hábitos de
estudos que dificultam a aprendizagem. Também, eles não têm conhecimento das dificuldades
que enfrentarão em um curso de EaD e, por isso, se culpam facilmente por seu fracasso e acabam
abandonando-o (Preti, 2005).

Nos cursos realizados na modalidade a distância, é possível também observar o papel da
autonomia no trabalho dos tutores virtuais. Ainda que as ações sejam específicas, uma vez que a
organização desta modalidade de ensino requer o exercício da docência coletiva e envolve a
hierarquização entre algumas funções, considera-se que a autonomia, na perspectiva apresentada
por Preti (2005) faz parte da profissionalidade docente deles. É preciso esclarecer como o tutor
exerce autonomia neste cenário.

Sendo a polidocência (Mill, 2012) caracterizada ao mesmo tempo pelo trabalho
fragmentado e coletivo, a autonomia do tutor pode ser exercida em momentos nos quais ele faz
escolhas e toma decisões de forma individual – característica do trabalho fragmentado – e
também nos momentos nos quais participa de decisões coletivas – característica do trabalho
coletivo.

Ao considerar a autonomia por parte dos tutores no exercício da docência coletiva, não se
pretende ignorar ou negar a hierarquização existente neste tipo de trabalho. Ao discutir o
exercício da autonomia pelos sujeitos na participação de decisões sociais e políticas, Martins
(2002, p. 211) afirma que tal participação “não implica, necessariamente, uma ruptura nas
estruturas de poder, mas sim, a possibilidade de construção de mecanismos que distribuem o
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poder”. Da mesma forma, considerar o exercício da autonomia pelos tutores na docência coletiva
envolve, apesar do reconhecimento das relações de poder, a possibilidade da distribuição deste
poder.

Mill, Ribeiro e Oliveira (2013) consideram que, para que a autonomia possa ser exercida a
contento, é necessário que a construção da polidocência seja assim compreendida pelos
diferentes atores. Além disso, os autores identificam como fundamentais, neste processo de
desenvolvimento da autonomia por parte do tutor, a sua experiência docente prévia e a sua
formação.

A partir do exposto, passaremos agora a apresentar alguns aspectos metodológicos sobre
como esta pesquisa desenvolveu-se.

Metodologia
Está pesquisa teve como objetivo compreender o papel da autonomia exercida por

estudantes e tutores em um curso de formação de professores dos anos iniciais no que diz
respeito à matemática. Para tanto, a coleta e análise dos dados foram desenvolvidas em uma
perspectiva qualitativa por meio da priorização da compreensão do processo e não apenas nos
resultados obtidos (Bogdan & Biklen, 1994).

O cenário utilizado para a coleta de dados foi o curso de Licenciatura em Pedagogia — na
modalidade a distância — da Universidade Federal de São Carlos (Brasil), no que diz respeito à
formação matemática dos futuros professores dos anos iniciais do Ensino Fundamental e da
Educação Infantil.

A opção pela UFSCar foi motivada pelas especificidades da organização dos cursos a
distância em relação ao trabalho da tutoria. Essa instituição tem o papel do tutor virtual bem
definido e considera que este tem a função de contribuir no processo de formação dos estudantes
não apenas quanto ao uso do ambiente virtual e das ferramentas, mas também em relação ao
conteúdo e à formação enquanto professor. Embora a universidade faça parte do Sistema UAB,
apresenta algumas particularidades quanto ao modelo de tutoria virtual, pois prevê um tutor para
25 ou 30 estudantes em cada uma das disciplinas, enquanto, nas demais universidades do País, o
tutor acompanha um grupo de estudantes em todas as disciplinas que ocorrem
concomitantemente ou atende a um grupo maior de estudantes em uma mesma disciplina.

Além disso, há especificidades na forma de escolha e organização dos tutores virtuais nas
disciplinas que envolvem os conteúdos matemáticos. Nestas disciplinas são selecionados tutores
com diferentes formações iniciais – Pedagogia e Matemática – e com diferentes experiências
como docente, quanto ao tempo de experiência e quanto ao nível de ensino. Esses tutores são
organizados em duplas para o trabalho, procurando, na medida do possível, colocar nas duplas
um pedagogo e um matemático. Da mesma forma, procura-se garantir que na dupla um dos
tutores tenha experiência docente nos anos iniciais. Essa organização tem como objetivo a troca
de conhecimento entre os tutores.

Considerando o objetivo deste trabalho, optou-se por analisar as interações que
envolvessem de alguma forma o ensino da matemática nos anos iniciais, nas disciplinas LM1 e
LM2, acompanhando os tutores vituais e estudantes de uma mesma turma na realização das duas
disciplinas. Assim, constituem-se como dados desta pesquisa todas as interações registradas no
ambiente virtual de aprendizagem destas disciplinas, bem como dados de entrevistas realizadas
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com tutores e estudantes. Ressaltamos que os estudantes que participaram desse estudo já eran
professores dos anos iniciais e que estavam cursando a Pedagogia para obterem o curso superior.

A opção pelo objeto a ser estudado e pela forma de análise dos dados permite aproximar tal
pesquisa de um estudo de caso (André, 2005), que envolveu a busca de conhecimento a partir de
focalização de um caso específico que nesta pesquisa envolverá a especificidade da escolha e
organização do grupo de tutores virtuais nas disciplinas do curso de formação de professores dos
anos iniciais que envolvem conteúdos matemáticos.

O direcionamento das discussões realizadas foi delineado durante a coleta e o processo de
análise de acordo com aquilo que se pode observar nos dados. Numa investigação qualitativa os
dados não são coletados para comprovação de categorias pré detreminadas, mas as abstrações
são construídas no decorrer do processo de coleta e análise. Ainda, apresenta-se uma análise
descritiva, realizada a partir do registro de algumas citações presentes nos dados coletados
(Bogdan & Biklen, 1994).

A autonomia exercida por estudantes e tutores virtuais
Na análise dos dados da presente pesquisa, observou-se situações que evidenciaram a

autonomia exercida por estudantes e tutores no processo formativo de professores que ensinam
matemática nos anos iniciais realizado na modalidade a distancia.

A autonomia exercida pelos estudantes foi evidenciada em momentos nos quais: puderam
desenvolver uma atitude ativa em relação às suas aprendizagens a partir da interação com o
outro, nos fóruns de discussão, nas discussões propostas pelo material da disciplina ao apresentar
articulações destas com outros materiais e práticas e nas reflexões sobre sua própria prática e
processo formativo. Apresentamos algumas situações para discussão.

No fórum disponibilizado para a discussão das resoluções dos problemas sobre fração, a
estudante Alice apresentou algumas dúvidas com relação à maneira como um colega os resolveu.

Aluno 1: Olá Tutor 1 e colegas! Para a resolução dos problemas, as frações foram
convertidas numa mesma unidade de medida e representadas na forma pictórica (desenhos
onde a fração que se quer é destacada por cores, hachuras, etc.), […]Essa foi a estratégia por
mim utilizada para a resolução das situações-problema indicadas. Como foi que vocês
realizaram essa tarefa?

Tutor 1: Excelente estratégia, Aluno 1! Isso pode ajudar a gente na interpretação dos
problemas.E vocês pessoal, como solucionaram, compartilhem conosco.

Alice: Olá Tutor 1, não realizei completamente a leitura do material, não sei se estou certa,
mas como estou somando frações (exercício 1 e demais) resolvê-las através de desenho, e
faria também o cálculo reduzindo as frações ao mesmo denominador, será que estou certa?
Não compreendi bem a explicação do Aluno 1, estou retornando a leitura, pra sanar dúvidas.
Aluno 2: Olá Alice e colegas! A maneira como resolvi as questões foi simplesmente
seguindo o material impresso; procurei trabalhar o mais simples possível imaginando estar
passando essa atividade em uma sala de aula para as crianças.Segue anexa a resolução dos
exercícios. (Fórum de discussão, LM2)

Nessa interação, constatamos que a explicação do aluno fez com que Alice percebesse que
não havia compreendido bem as ideias presentes no material, o que a fez retomá-lo para realizar
uma leitura mais atenta. Além disso, o questionamento do tutor sobre como os alunos estavam
resolvendo os problemas, a fez expor a forma como estava pensando.
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Essa incompreensão indicada por Alice poderia ter passado despercebida se o Aluno 1 não
tivesse postado no fórum a explicação sobre a resolução. Assim, essa ferramenta do AVA, que
possibilita que os registros fiquem gravados, pode, como no caso de Alice, fazer com que outros
estudantes compreendam a forma de resolver as situações-problema e também identifiquem
lacunas.

No fórum de discussão sobre os conteúdos de geometria na disciplina de LM2, Ana
disponibilizou sites em que podiam ser encontradas obras de artes para se ensinar matemática,
assim como um arquivo com obras de Tarsila do Amaral, corroborando assim a afirmação do
material impresso, feita por ela, de que os alunos podem fazer conexões da matemática com
outras áreas do conhecimento ao explorarem obras de arte, pinturas, desenhos, esculturas etc.

Segue em ANEXO exemplos de obras da Tarsila do Amaral que podem ser trabalhadas na sala
de aula com as crianças, como as figuras bidimensionais e tridimensionais, situações-
problema, tamanho original da obra, área e perímetro, etc.
Além disso, o professor poderá trabalhar a biografia da autora, textos sobre o movimento
cubista (Língua Portuguesa e História), entre outras situações.
www.suapesquisa.com/artesliteratura/cubismo/
www.google.com.br/imagens (Ana, Fórum de discussão, LM2).

O fórum configurou-se como um ambiente em que os estudantes puderam compartilhar
suas ideias e experiências de sala de aula, fato que enriqueceu muito as discussões. Esses trechos
permitem compreender que o fórum não se limita às discussões baseadas nas ideias do material
impresso, mas extrapolam mostrando outras relações que as alunas-professoras fazem com a
prática de sala de aula ou ainda com reportagens encontradas na Internet.

Alice e Ana mostraram exercer autonomia, a partir da interação com os tutores ou com
outros estudantes e em suas propostas de ampliação das discussões, na perspectiva apresentado
por Preti (2005) ao tomar consciência dos conflitos cognitivos e buscar superá-los, bem como ao
desenvolver independencia nas situações cognitivas. Nos exemplos apresentados observa-se
ainda a contribuição que estes momentos trouxeram para o processo de aprendizagem dos
conteúdos matemáticos (como a fração) e do ensino de matemática (como a relação com arte).

Ao falar, na entrevista, sobre uma atividade de elaboração de texto coletivo, Renata destaca
que é

um exercício de compreensão da ideia do outro. [...] proporciona um espaço mais acadêmico,
em que normas são mais rígidas e que nos aproximam de uma forma de escrever o que se
compreende com bases teóricas sólidas. Caso o que se colocou não esteja em consonância
com o assunto tratado anteriormente e posteriormente, há uma desarmonia perceptível e,
consequente, uma reconstrução do que se aprendeu (Renata, Entrevista).

Essa atividade, por possibilitar a interação mais efetiva entre os participantes, pode
promover a autonomia. Assim, Palloff e Pratt (2007) discutem que essa ferramenta pode auxiliar
os estudantes a proporem novas ideias e as compartilharem com o grupo, o qual pode fornecer
um retorno e, baseado em argumentos sólidos, sobre essas ideias no sentido de aceitação ou
recusa, para que o autor do proposto reveja sua posição.

Os tutores virtuais exerceram sua autonomia quando estes mostraram assumir uma posição
ativa, participante e consciente (Preti, 2005). Foram momentos nos quais: mostraram-se
dispostos a buscar materiais complementares e a fazer uso destes nas interações com os
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estudantes; puderam decidir sobre prazos e organizações no AVA; participaram, de alguma
forma, da organização inicial das atividades, na elaboração de avaliações e na construção dos
critérios de correção; envolveram-se com seu próprio processo formativo enquanto docente.

Considerando o processo interativo e dialógico desenvolvido no AVA, necessidades não
previstas poderão surgir e exigirão tomadas de decisão que no curso analisado nesta pesquisa
ficam a cargo dos tutores virtuais que acompanham e que participam das interações.

Neste sentido, foi possível identificar a iniciativa de alguns tutores em apresentar materiais
complementares de acordo com o tema estudado, com a necessidade da turma ou com a
necessidade individual de alguns estudantes.

O tutor Felipe, por exemplo, a partir da necessidade dos estudantes em representar frações
em uma das atividades que solicitava a resolução de problemas com esse conteúdo, postou um
tutorial, disponível na internet, indicando a utilização de uma ferramenta para edição de textos
matemáticos.

A pedido da colega de vocês, [nome da estudante], disponibilizarei um editor de textos
matemáticos disponível no MicrosoftWord, que se chama microsoft equation 3.0, tentem
localizá-lo no programa de vocês, [...] foi o mais didático que encontrei, ele ajudará vocês a
escrever frações no corpo do texto.http://www.youtube.com/watch?v=71LgRpJ79Ik. (Felipe,
Fórum de discussão, LM2).

Além disso, propôs a ampliação das discussões sobre estocática apresentando a ideia de
infográfico através da disponibilização de uma imagem e de um texto informativo sobre esse tipo
de gráfico que não era apresentado no material da disciplina.

Muito bem turma as discussões de vocês estão ótimas, para continuar nesse ritmo gostaria de
apresentar para vocês, mais uma ferramenta de divulgação de informação que dispomos
atualmente, ela já é bem antiga, mas vem sendo muito utilizada pela imprensa em seus vários
níveis, é o INFOGRÁFICO, ele alia imagem, textos e números para transmitir informações
de forma mais clara, objetiva e direta, sem perder o teor da informação, muitas revistas e
mídias têm utilizado esse recurso, devido ao seu aspecto visual e interativo, como é o caso da
internet, logo abaixo tem um exemplo: [Figura 10]. Se quiserem conhecer um pouco mais
sobre infográficos, deem uma olhadinha aqui, ou procurem na
internet:http://veja.abril.com.br/infograficos/index.shtml. (Felipe, Fórum de discussão,
LM2).
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As ações descritas revelaram uma forma de autonomia exercida pelos tutores; afinal,
nenhum dos materiais apresentados constava no livro-texto das disciplinas, nas atividades
propostas e nem foram frutos de orientação do professor da disciplina. As intervenções foram
provenientes dos conhecimentos e das experiências de cada tutor e atenderam as necessidades
específicas e de interesse de cada estudante e de cada turma.

Este tipo de ação dos tutores revela uma preocupação com o atendimento mais específico
às necessidades dos estudantes individualmente e do grupo. Autores como Belloni (2012, pp. 87-
88), identificam a necessidade de que o papel do docente passe a ser o de “parceiros dos
estudantes no processo de construção do conhecimento”, não apenas na EaD.

Nas disciplinas, objetos de análise deste estudo, os docentes responsáveis foram os
idealizadores dos materiais e das atividades a serem propostas e desenvolvidas em todas as salas
e por todos os estudantes. Contudo, a possibilidade do estabelecimento de uma parceria no
processo de construção do conhecimento, a possibilidade de atender de forma mais específica às
necessidades de cada grupo e de cada estudante, tornando o estudante e sua aprendizagem como
centrais, só puderam ser realizados a partir da atuação dos tutores.

O fato de se considerar a contribuição deste tipo de ação para a qualidade do curso também
coloca luz sobre a questão da formação do tutor. Para que este possa exercer tal forma de
autonomia, precisa ter conhecimentos específicos em relação à disciplina com a qual trabalha.

Este aspecto é abordado por Mill (2012, p. 275) quando identifica que “dominar os
conteúdos específicos da disciplina e os materiais didáticos de apoio” é um dos cuidados em
termos de saberes e de competências necessários ao exercício da função de tutoria.

A formação específica dos tutores e suas experiências têm influência na autonomia que
exercitam, já que, como afirma Preti (2005, p. 114), a autonomia é uma qualidade construída a
duras penas, uma vez que envolve “[...] a capacidade de decidir o que fazer e como fazer, de dar
‘intencionalidade’ e direção às ações”. Tais qualidades envolvem, no caso da tutoria,
conhecimentos sobre os conteúdos envolvidos, sobre os objetivos do curso, sobre a prática
pedagógica nos anos iniciais, sobre a docência e sobre a EaD.

Além do acompanhamento do desenvolvimento das atividades e da interação com os
estudantes, os tutores das disciplinas LM1 e LM2 tiveram participações na organização da

Figura 1. Imagem postada pelo tutor Felipe.
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disciplina. Os tutores da LM1, foram convidados pela professora a participar de decisões durante
o planejamento da disciplina, na elaboração de avaliações bem como na elaboração de critérios e
de direcionamentos para a correção delas.

As tutores Leticia e Mariana, por exemplo participaram da elaboração das avaliações
elaborando casos de ensino baseados em sua prática docente com as crianças dos anos iniciais do
Ensino Fundamental. As questões que compuseram a avaliação foram criadas em conjunto
pelaos tutores envueltos na disciplina por meio de conversas via e-mail pessoal. Os tutores ainda
estabelceram em conjunto os critérios de correção e procuraram resolver coletivamente as
avaliações traçando o que se espera, minimamente em cada uma das questões propostas.

A tutora Mariana comenta sobre sua participação na elaboração das avaliações:
[...] eu participei da elaboração dessas avaliações, eu vejo também como um momento
formativo [...]. Eu contei a minha experiência e não consegui articular com enunciados de
provas, mas conforme a minha experiência eu sugeri algumas ideias e outros tutores […]
conseguiram articular como questões de avaliação e, depois a gente foi discutindo os
critérios, levantando os pontos de respostas que os alunos poderiam ter ou os conceitos que
eles precisariam levantar referente a questão para a gente elaborar os critérios de avaliação.
Eu aprendi muito, com essa correria dos compromissos, nem sempre é possível contribuir
como eu acho que a gente poderia e deveria, mas há momentos também que eu aprendo.
(Mariana, Entrevista).

De acordo com Mariana, as interações entre os tutores colaboram para qualificação do
trabalho de tutoria e também para a formação deles em exercício. Aqui também se destaca a
contribuição do exercício da coletividade entre o professor da disciplina e os tutores na
qualificação do trabalho desenvolvido.

As contribuições apresentadas revelam a importância de que tais participações poderiam
ser parte do trabalho do tutor e que estes tivessem garantidas condições trabalhistas e salariais
para isso. Preti (2005) discute o papel da instituição e a necessidade de ações concretas na
construção da autonomia. Para o autor, esta construção não está centrada apenas no sujeito, e,
sendo um projeto político, social e institucional, precisa ganhar concretude nas ações para que
não se torne apenas um discurso sobre autonomia.

Da mesma forma, como destacado quando se observou a autonomia dos tutores em propor
materiais complementares, aqui também há destaque para a influência que a formação específica
do tutor tem neste tipo de participação do trabalho docente coletivo. As tutoras puderam
participar da elaboração de uma avaliação considerando os aspectos relacionados aos conteúdos
matemáticos e ao ensino da matemática devido a sua formação acadêmica e devido às suas
experiências profissionais enquanto docentes dos anos iniciais. Destaca-se ainda a possibilidade
de contribuição do trabalho conjunto entre pedagogos e matemáticos.

Ao falar sobre a autonomia que exerceram nas disciplinas, os tutores reconheceram a sua
importância e o papel que os professores da disciplina têm ao possibilitar tal exercício e, ao
mesmo tempo, oferecerem apoio.

Ela [professora] oferece autonomia para a gente trabalhar e, ao mesmo tempo que oferece
essa autonomia, ela está ali por perto. A gente sabe que ela está presente e se for preciso ela
intervém [...]. Ela deixa a gente a vontade para trabalhar, isso eu acho que é bom. E esse a
vontade não é um a vontade laissez-faire, que ela abandona a gente, é um a vontade que você
pode ser você, atuar com a sua experiência a partir das diretrizes, objetivos e critérios da
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disciplina. (Mariana, Entrevista).

Mariana reconhece que o exercício da autonomia por parte do tutor depende também da
atitude do professor ao conduzir o trabalho chmando a atenção para a importância de que o tutor
possa sentir-se à vontade para fazer uso de seu próprio conhecimento e de sua experiência.

O exercício da autonomia por parte dos tutores envolveu ainda o seu envolvimento no seu
processo formativo por meio: de reflexões dos tutores sobre seus saberes e suas dificuldades no
exercício da tutoria; do envolvimento dos tutores na busca da superação dessas dificuldades e na
sua preparação para a disciplina; das reflexões acerca do papel do tutor virtual na EaD bem como
as reflexões sobre sua própria atuação.

A consciência dos tutores sobre suas próprias dificuldades e suas limitações, a atitude de
busca de superação dessas dificuldades, o reconhecimento de que a participação na disciplina é
um instrumento de formação e o reconhecimento de que as suas ações sofreram alterações no
decorrer da participação em diferentes ofertas da disciplina relacionam-se com a ideia de
metaformação, apresentada por Mill (2012). Para o autor, a formação dos docentes na educação
virtual tem-se dado por metaformação na medida em que se aprende ser professor sendo
professor, por tentativa/erro/reflexão/acerto. Nesta mesma perspectiva, Mizukami (2008)
considera que a formação do formador ocorre através de um processo continuado de
autoformação.

Considera-se também que este exercício da autonomia tem relação com seu papel de
formador de professores do tutor virtual, pois, como observou Rêgo (2010), o exercício da
autonomia por parte dos tutores é de grande importância para que os estudantes possam também
exercer sua autonomia. Houve o reconhecimento de que ele depende de diferentes fatores, e a
observação de que, nos momentos nos quais aconteceram, trouxeram qualificação para o
desenvolvimento da docência coletiva e oportunidades de qualificação do curso oferecido.

Considerações
A observação dos momentos nos quais os estudantes evidenciaram exercer autonomia no

seu processo formativo mostrou que estes contribuíram de forma significativa para suas
aprendizagens em relação ao conteúdo matemático, bem como, sobre o ensino e aprendizagem
dessa disciplina. Por se tratar de um curso de formação de professores o desenvolvimento da
autonomia como estudante apresenta também contribuição para seu exercício na prática docente
deles.

Por meio do exercício da autonomia, os tutores realizaram ações que trouxeram ao
processo formativo possibilidades de um atendimento mais individualizado contribuindo para a
formação dos professores (ou futuros professores) na medida em que pôde ser realizado a partir
do posicionamento e das necessidades de cada um.

A formação específica do tutor para a atuação nas disciplinas e as suas experiências,
enquanto docente, se mostraram fundamentais para o exercício da autonomia e para seu
envolvimento crítico e participativo nas disciplinas. Além disso, o papel da instituição e do
professor da disciplina mostraram ter grande influência na possibilidade de um trabalho
autônomo por parte do tutor. A instituição como aquela que determina os tipos de relações
trabalhistas, a forma de organização do trabalho da tutoria, e os professores como os
responsáveis pelas disciplinas que podem dar uma maior ou menor abertura para a participação
dos tutores na docência coletiva.
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Também foi observar que os tutores virtuais identificaram-se como formadores de
professores, e isso teve influências na sua forma de atuação implicando no seu desenvolvimento,
quando possível, nas decisões e na organização das disciplinas e no seu envolvimento com seu
processo formativo.
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Resumo
Esta comunicação�abordaa configuração do�curso�de�Licenciatura em�Matemática,�
modalidade Educação�a�Distância,�da Universidade Paulista.A�compreensão de que a�
construção do conhecimento�se dá�pela�interação entre todos os elementos�
envolvidos no processo de ensino e�aprendizagemé�fundamental, na perspectiva da�
abordagem pedagógica conectiva.�Apresentamos a arquitetura pedagógica do curso,�
em relação�aos�aspectos organizacionais,�conteúdo�e metodologia, tecnologia e�
avaliação institucional.�Nessa arquitetura pedagógica, destacamos opapel de�
professores e tutores no�processo de ensino�e�aprendizagem,�que se viabiliza�na�
construção de�interações�intra e interpessoal�dos envolvidos,�por meio do�uso de�
estratégias dialógicas, tais�como os chats, fóruns�de discussão�e orientação de�
trabalhos interdisciplinares, buscando-se um Ambiente Virtual de Aprendizagem�
criativo e incentivador.Concluímos com�alguns resultados de pesquisa realizadapela�
Comissão Própria de Avaliação da instituição, em que�se apontam fragilidades e�
potencialidades do curso.
Palavras�chave:�Educação a Distância,�Ambiente Virtual de Aprendizagem,�
Licenciatura em Matemática.
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Introdução
Esta comunicação tratade apresentara configuração do curso de Licenciatura em

Matemática, modalidade Educação a Distância (EaD), da Universidade Paulista.
A questão central consiste em discutir quais as características básicas do curso de

Licenciatura, que além da formação específica, atende ao pressuposto da instituição,em obedecer
estritamente aos princípios de respeito à dignidade da pessoa e aos seus direitos fundamentais,
proscrevendo quaisquer formas de discriminação.

Apresentamos a seguir o quadro teórico, objetivos, metodologia, e alguns resultados,
destacando os processos de formação, a organização das disciplinas, a metodologia de ensino e
aprendizagem, o sistema de comunicação, a concepção do Laboratório de Educação Matemática
e Biblioteca de materiais e atividades virtuais. Concluímos apontando perspectivas para o curso.

Rodrigues (2011, p. 25), considera que o processo de ensino e aprendizagem em Ead,
embora traga inquietações aos profissionais envolvidos, é um desafio que pode ser superado com
uma concepção de educação para a cidadania, na qual a qualidade, a democratização e a inclusão
são metas educacionais indispensáveis.

Para o alcance dessa concepção de educação, Rodrigues (2011) destaca que a configuração
de um curso de Ead implica construir uma abordagem pedagógica conectiva:

construir uma abordagem conectiva em um processo de EAD implica assegurar o princípio
da autonomia na especificidade didática de um planejamento minucioso e flexível, na adoção
de linguagens diversificadas, de metodologias interativas, de acompanhamento
individualizado e processos avaliativos contextualizados, bem como o desenvolvimento da
interaprendizagem de cunho colaborativo (p. 80).

Behar (2009) aponta que a educação está vivenciando uma mudança paradigmática que
torna evidente e necessária o repensar das práticas educacionais e, consequentemente, os
modelos pedagógicos. Repensar a educação significa acima de tudo buscar um novo olhar sobre
o aprender, permeado pelo uso das tecnologias da informação e comunicação integrado às
atividades educativas em tempos e espaços diversos.

Behar (2009, p. 25), no caso da educação a distância, significa construir uma arquitetura
pedagógica com os seguintes cuidados:

1. fundamentação do planejamento/proposta pedagógica (aspectos organizacionais), em que
estão incluídos os propósitos do processo de ensino-aprendizagem a distância, a
organização do tempo e do espaço e as expectativas na relação da atuação dos participantes
ou da também chamada organização social da classe;

2. conteúdo – materiais instrucionais e/ou recursos informáticos utilizados, objetos de
aprendizagem, software e outras ferramentas de aprendizagem;

3. atividades, formas de interação/comunicação, procedimentos de avaliação e a organização
de todos esses elementos em uma sequência didática para a aprendizagem (aspectos
metodológicos);

4. definição do ambiente virtual de aprendizagem (AVA) e suas funcionalidades, ferramentas
de comunicação tais como vídeo e/ou teleconferência, entre outros (aspectos tecnológicos).
Além desses aspectos, acrescentamos a necessidade de avaliação institucional, por meio da

qual todos os aspectos propostos por Behar (2009) são revistos, para reformulação do curso.
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Utilizando esse quadro teórico, apresentamos alguns resultados obtidos, apontando os
aspectos da arquitetura pedagógica na configuração do curso de Ead em Licenciatura em
Matemática da Universidade.

Resultados obtidos: a arquitetura do curso EaD de Licenciatura em Matemática
Nesta seção, apresentamos a arquitetura pedagógica do curso EaD de Licenciatura em

Matemática, trazendo:
(a) os aspectos organizacionais, em especial, a metodologia de ensino e aprendizagem e os

processos de formação em EaD;
(b) o conteúdo e os aspectos metodológicos, a concepção de educação e currículo e a

organização das disciplinas e dinâmica do curso;
(c) os aspectos tecnológicos;
(d) a avaliação institucional da Universidade, estabelecida por meio da Comissão Própria de

Avaliação (CPA).
Aspectos organizacionais

Nesta seção, apresentamos os aspectos organizacionais do curso.
No que diz respeito à metodologia de ensino e aprendizagem, segundo Vygotsky, a

aprendizagem deflagra vários processos internos de desenvolvimento mental, que tomam corpo
somente quando o sujeito interage com objetos e sujeitos em cooperação. Uma vez
internalizados, esses processos tornam-se parte das aquisições do desenvolvimento. Assim, um
processo interpessoal é transformado num processo intrapessoal.

Como metodologia de ensino-aprendizagem, o nosso curso adota algumas atividades,
como: aulas expositivas, aulas dialogadas, dinâmicas de grupo, leituras comentadas, visitas
técnicas, palestras, pesquisa bibliográfica e outras atividades acadêmico-científico-culturais
visando à oferta de experiências diversificadas aos discentes. O curso busca o desenvolvimento
de programas que privilegiem o enlace entre a teoria e a prática, enfocando o uso e a adequação
de recursos audiovisuais, tecnológicos, de novos métodos e técnicas de ensino, buscando o
aperfeiçoamento do trabalho acadêmico e sua aplicação profissional.

A integração entre estudos teóricos, aulas e atividades práticas é exercida nas atividades
complementares, trabalhos individuais e em grupo, nos estágios e atividades de extensão.

A educação a distância (EaD) é uma modalidade educacional cuja característica principal é
a forma de interação, tendo como instrumento facilitador a comunicação baseada em recursos
diversificados. Nessa perspectiva, oferecemos o contato visual, auditivo e verbal direto e
frequente por meio de teleaulas, outros recursos didáticos e dialógicos, promovem a
interatividade e estimulam a aprendizagem dos estudantes.

Levando em consideração as demandas específicas, motivadas pelo processo de ação e
reflexão, confluentes e divergentes, de pessoas oriundas de diversas regiões, na Interativa são
utilizas teleaulas, materiais impressos, chats, fóruns, textos complementares, slides de teleaula,
atividades complementares e questionários, para efetivar uma interação de qualidade, a fim de
proporcionar a dialogicidade, contribuindo para a construção do conhecimento entre os agentes
envolvidos no processo de ensino-aprendizagem.
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No curso de Matemática, as atividades seguem uma dinâmica que pressupõe, além dos
momentos de interação com o professor, o autoaprendizado (aprendizagem independente). De
acordo com Barreto (2007), o enfoque da autoaprendizagem ou aprendizagem independente
surgiu no mundo inteiro a partir dos anos 1970, com o objetivo de criar um modelo de
organização mais flexível no processo de ensino-aprendizagem e buscando ofertar não um
programa universitário padronizado, mas programas alternativos capazes de atender necessidades
e interesses mais específicos ou, ainda, voltados para o desenvolvimento de competências.

É sob esse contexto que podemos ressaltar que o curso de Matemática da EaD pode,
mesmo sendo uma forma de aprender, em que há distância física entre aluno e professor,
aproximar o discente de seu interesse e proporcionar a formação sólida.

Diante disso, entende-se que o aluno deve ser incentivado a estudar e pesquisar de modo
independente e com atividades extras, buscando o fortalecimento do aprendizado colaborativo, a
dinamização da comunicação e a utilização das ferramentas existentes. Saber comunicar-se,
descrever, analisar e sintetizar fatos e informações da vida cotidiana, das relações na família, na
comunidade, no curso e na empresa, bem como saber trabalhar em grupo de maneira
participativa é parte das estratégias de maior investimento do aluno em sua formação, pois isso
fortalece o saber científico e o que advém da experiência. Estratégias de ensino que incorporem a
experiência de vida dos alunos os ajudam a ter um maior rendimento em seu processo de
aprendizagem. Assim, nossos alunos são orientados a desenvolver o hábito de estudo
independente. O perfil do professor deve acompanhar os movimentos e transformações na
sociedade em decorrência dos avanços científicos e tecnológicos identificados.

Em relação aos processos de formação em EaD, conforme Projeto Pedagógico Institucional
(PPI), preparamos profissionais competentes, com sólida formação humanística e técnico-
científica, conscientes do seu papel social e do compromisso com a cidadania.

A modalidade EaD, como um sistema específico de ensino-aprendizagem, tem uma gestão
acadêmico-administrativa distinta daquela que atende à modalidade presencial, visto que a
modalidade, as ferramentas e os processos são outros devido à distância física entre os atores.
Por essa razão, instituiu-se o Centro de Educação a Distância – UNIP Interativa, órgão
suplementar da universidade, responsável pela coordenação, supervisão, assessoramento e
prestação de suporte técnico à execução de atividades pedagógicas e da formação na EaD. Para
atender as demandas específicas das diversas regiões, oferecemos os seguintes formatos na
modalidade EaD: o Sistema de Ensino Interativo (SEI).

A configuração deste formato é Ambiente Virtual de Aprendizagem (AVA). No AVA, o
aluno acessa todo o conteúdo disponibilizado a qualquer momento pela internet. Isso possibilita
ao estudante a organização do seu ritmo de estudo. O SEI prevê, ainda, momentos presenciais
que perfazem 20% (vinte por cento) da carga horária total do curso.

A interação com o professor ocorre por meio do fórum, que acontece durante a disciplina.
Esse espaço é utilizado para debates entre alunos, professores, e tutores a distância, que atuam na
mediação das ações pedagógicas. Nesse formato, é disponibilizado o plantão tutorial presencial,
realizado por profissional habilitado na área específica de atuação. Ele orienta os alunos com
relação ao AVA, auxilia na organização dos estudos, na realização dos estágios, nas atividades
complementares e facilita a interação dos alunos com o pólo, onde o aluno deve realizar suas
avaliações, atividades e participar dos encontros programados.
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Neste sentido, o docente conteudista é umprofissional indispensável na produção de textos
é o professor conteudista. A ele cabe redigir o material didático da disciplina e/ou produz
material para o Ambiente Virtual de Aprendizagem e/ou grava o conteúdo nas mídias, áudio e
vídeo (quando for o caso).

Ele recebe orientações sobre a utilização das diversas mídias e participa de treinamentos e
workshops.
O conteúdo e os aspectos metodológicos

A concepção de educação e currículo e aorganização das disciplinassão aspectos
destacados do conteúdo, que se relacionam com os aspectos metodológicos.

A concepção de educação e currículo está explicitada no Plano de Desenvolvimento
Institucional (PDI), que preconiza a “educação ao longo de toda a vida”, que se organiza em
torno de quatro aprendizagens fundamentais, que constituem os pilares do conhecimento:

1) Aprender a conhecer significa, antes de tudo, o aprendizado dos métodos que nos ajudam a
distinguir o que é real do que é ilusório e, assim, ter acesso aos saberes de nossa época. A
iniciação precoce na ciência é salutar, pois ela dá acesso, desde o início da vida humana, a
não aceitação de qualquer resposta sem fundamentação racional e/ou de qualquer certeza
que esteja em contradição com os fatos.

2) Aprender a fazer é um aprendizado da criatividade. “Fazer” também significa criar algo
novo, trazer à luz as próprias potencialidades criativas, para que venha a exercer sua
profissão em conformidade com suas predisposições interiores.

3) Aprender a viver junto significa, em primeiro lugar, respeitar as normas que regulamentam
as relações entre os seres que compõem uma coletividade. Contudo, essas normas devem
ser verdadeiramente compreendidas, admitidas interiormente por cada ser, e não sofridas
como imposições exteriores. “Viver junto” não quer dizer simplesmente tolerar o outro
com suas diferenças, embora permanecendo convencido da justeza absoluta das próprias
posições.

4) Aprender a ser implica em aprender que a palavra “existir” significa descobrir os próprios
condicionamentos, descobrir a harmonia ou a desarmonia entre a vida individual e social.
Focada nessas premissas norteadoras, incorporamos o nosso curso abordagens que

busquem:
• a construção coletiva expressa na intenção e prática de cada segmento institucional,

levando em conta a articulação dialética, diferenciação e integração, globalidade e
especificidade;

• a interação recíproca com a sociedade caracterizada pela educação e desenvolvimento
econômico-social sustentáveis, reafirmando o seu compromisso como potencializadora da
formação humana e profissional;

• a construção permanente da qualidade de ensino – entendida e incorporada como
processual e cotidiana da graduação e da pós-graduação, indagando continuamente sobre o
tipo de sociedade que temos e queremos, a função dos cursos superiores frente às novas
relações sociais e de produção, e sobre o perfil do profissional a formar frente às
exigências do mercado de trabalho;
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• a integração entre ensino, pesquisa e extensão, objetivando a construção de um processo
educacional fundado na elaboração e reelaboração de conhecimentos, para poder alcançar a
apreensão e intervenção em uma realidade dinâmica e contraditória;

• a extensão voltada para seus aspectos fundamentais, como tornar a coletividade
beneficiária direta e imediata das conquistas do ensino e da pesquisa, socializando o saber
e a coleta do saber não científico elaborado pela comunidade para, estruturando-o em bases
científicas, restituí-lo a sua origem;

• o desenvolvimento curricular contextualizado e circunstanciado, expressão da concepção
de conhecimento como atividade humana processualmente construída na produção da vida
material;

• a unidade entre teoria e prática mediante o desenvolvimento, por parte de professores e
alunos, em atividades de pesquisa e iniciação científica.
Cada disciplina está dividida em unidades, e, para cada uma, o aluno deve assistir à

teleaula sem a obrigatoriedade de data e horário, devendo estudar o conteúdo referente a cada
unidade, realizar as atividades propostas pelo professor, responder aos questionários no AVA,
respeitando o período preestabelecido em calendário acadêmico.

Os slides utilizados pelos professores nas teleaulas, contendo os principais tópicos da
unidade, também ficam disponíveis no AVA. O aluno deve desenvolver todas as atividades
previamente descritas antes avançar à unidade subsequente.

Em relação à avaliação do aluno, esta não deve apenas medir seu rendimento acadêmico,
mas principalmente estimulá-lo a sustentar um desempenho positivo. O crescimento intelectual
do discente ao longo do processo de sua formação deve ser valorizado, considerando-se os
objetivos do curso e as qualidades desenvolvidas, apontando-se as insuficiências observadas e os
caminhos para superá-las.

O sistema de avaliação é concebido na perspectiva de garantir o desenvolvimento de
competências no processo de formação. Nesse sentido, a avaliação destina-se a induzir a
aprendizagem dos alunos, de modo a favorecer seu percurso e regular as ações que orientam e
incentivam sua formação. Desse modo, a avaliação não tem por objetivo punir os que não
alcançam o que se pretende atingir, mas a ajudar cada aluno a identificar melhor as suas
carências de formação e empreender o esforço necessário para realizar sua parcela de
investimento no próprio desenvolvimento profissional.

O sistema de avaliação não deve incidir sobre elementos a serem memorizados, mas na
verificação da capacidade de refletir sobre o conhecimento, de questioná-lo e de (re)construí-lo
do ponto de vista científico, metodológico e político.O que se pretende avaliar não é só o
conhecimento adquirido, mas a capacidade de acioná-lo e de buscar outros saberes para realizar
o que é proposto. Avaliar significa verificar não apenas se os alunos adquiriram os
conhecimentos necessários, mas também, o quanto e como fazem uso deles para resolver
situações-problemas (reais ou simuladas) relacionadas, de alguma forma, com o exercício da
profissão.

Dessa forma, a avaliação é realizada mediante critérios explícitos e compartilhados com os
alunos, uma vez que o objeto de avaliação representa uma referência importante para quem é
avaliado, tanto para a orientação dos estudos como para a identificação dos aspectos
considerados mais relevantes para a formação em cada momento do curso.
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Aspectos tecnológicos
O sistema de comunicação da EAD- Matemática- Interativa, tem base em serviço de

tecnologia da informação e comunicação, responsável por prover e dotar recursos de interação
por meio de AVA, para que professores, alunos e tutores mantenham relação no processo da
formação. Organiza e dispõe informação fundamentada nos conteúdos afins aos programas,
cursos e projetos desenvolvidos na modalidade à distância.

Os projetos pedagógicos dos cursos oferecidos nas modalidades presenciais e a distância
são os mesmos, no entanto, as especificidades da modalidade EaD tornaram necessária a criação
de serviços que suportem as demandas por interação entre os envolvidos no processo ensino-
aprendizagem. O sistema de comunicação atende, prioritariamente, a essa interação.

O material didático utilizado na Interativa é desenvolvido consoante os princípios
epistemológicos, metodológicos e políticos explicitados no PDI da Instituição, nas Diretrizes
Curriculares Nacionais e nos Projetos Pedagógicos dos Cursos – PPC. Seu uso é precedido de
avaliação por especialistas externos, que sugerem e orientam a adoção de medidas almejando o
seu aperfeiçoamento.O conjunto de mídias, selecionado para desenvolver as competências
específicas propostas para cada curso, respeita as características socioeconômicas dos diferentes
grupos de alunos.

A produção do material impresso e disponibilizado no AVA atende às lógicas distintas de
concepção, produção, linguagem e tempo. A convergência e a integração entre as diversas mídias
são garantidas pelas equipes multidisciplinares, constituídas por especialistas em conteúdos, em
desenvolvimento de páginas web, em desenho instrucional, em ilustração, em diagramação, em
revisão do material produzido.

O livro texto é um dos materiais produzidos pela Instituição que possuem um papel muito
importante, pois:

• exercem a função de um mediador privilegiado, atuando como roteiro de estudos;
• contêm sugestões de atividades que fomentam reflexões, pesquisas e a sistematização de

ideias;
• ensejam relações com o campo de conhecimento, além de outros “olhares” e possíveis

saberes que esse campo incita;
• compõem “trilhas” com várias possibilidades de acesso, instigando o aluno à procura de

outros tipos de fontes para estudo;
• inserem-se em uma rede de diferentes tipos de materiais – livros, filmes, artigos, etc. – cuja

composição permite atingir os objetivos propostos para a formação dos alunos;
• utilizam ícones padronizados;
• inserem imagens e gráficos;
• apresentam ao menos dois exercícios por módulo, que estimulam a reflexão mais

aprofundada, a aplicação e a ampliação do conhecimento, oferecendo a resposta de um
exercício no próprio livro e de outro na plataforma.
A elaboração do livro-texto é realizada de forma dialógica, ancorada no tripé educador-

educando-objeto do conhecimento, permitindo aos alunos agir, refletir e interagir no desenrolar
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da ação pedagógica. Esse material deve fomentar a reflexão do discente, levando-o a buscar
informações em outras fontes, realizar novas leituras, descobrir novos caminhos e apropriar-se
dos conhecimentos criados e adquiridos.

Esse processo contínuo considera o aluno como um agente ativo e capaz de autoavaliar o
seu progresso no decorrer do curso.O texto dialógico estabelece uma conversa amigável entre o
autor e o leitor, desenvolvendo o senso crítico do estudante e levando-o a compreender a
relevância do conteúdo do texto para seu cotidiano e prática profissional. O conteúdo deve
contemplar a ementa da disciplina e compor um todo coeso, integrando de forma contínua e
complementar as suas diferentes partes: unidades, tópicos, reflexões, atividades, bibliografia,
gráficos e imagens.

Para suporte ao livro-texto há as teleaulas, produzidas na sede da Universidade em São
Paulo e transmitidasaopólo de apoio presencial via satélite ou via internet.

Assim, os componentes tecnológicos empregados pela Interativa e que podem ser adotados
são: internet, satélite, CD-ROM, DVD e webcast.

Toda a infraestrutura tecnológica desenvolvida pelo NUTEC – Núcleo de Tecnologia– está
consolidada em conceitos de comunicação baseada em bancos de conteúdos distribuídos por
dispositivos multimídia (conectados ou não). A fundamentação técnico-teórica para isso está nos
conceitos de Tecnologia da Informação e Comunicação (TIC),em que todos os recursos
tecnológicos estão organizados em estruturas computacionais gerenciadas por bancos de dados,
assegurando que os conteúdos programáticos dos cursos sejam distribuídos de forma sistêmica e
controlada.

Com base nisso, é necessária a organização desses conteúdos dentro de uma base
informatizada, que garanta a produção e distribuição do conhecimento em um ambiente
monitorado e acompanhado por professores e tutores de forma interativa. Tradicionalmente, o
banco de dados era o repositório de informações, e atualmente evoluiu para o controle das mídias
textuais e audiovisuais, transformando-se de fato em um banco de conteúdos multimídia.

As teleaulas contêm a ementa e o programa da disciplina e seu conteúdo é elaborado por
um professor escolhido pelo coordenador do curso em conjunto com o líder da disciplina;
ouvindo sempre as considerações do Núcleo Docente Estruturante (NDE), bem como as
reflexões feitas por todos os presentes (docentes, tutores a distância e representante discente) nas
reuniões pedagógicas do curso.

O professor distribui o conteúdo da disciplina nas unidades, respeitando a carga horária
definida na matriz curricular, e organiza a sua apresentação aos alunos. As teleaulas são gravadas
de acordo com a organização elaborada pelo professor.

As teleaulas, com duração de uma hora, são divididas em quatro blocos de quinze minutos
cada, sendo que, ao final de cada bloco, o professor propõe uma questão referente ao tema
abordado. O bloco seguinte inicia-se com um comentário do professor referente à atividade
proposta no bloco anterior. A separação em blocos tem o objetivo de tornar a aula mais dinâmica
e interativa, bem como oferecer um momento pausa reflexiva ao aluno.

É importante ressaltar que todas as teleaulas possuem intérprete de libras, o que permite
aos alunos portadores de necessidades especiais acompanharem o conteúdo ministrado pelo
professor.
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As teleaulas são gravadas em estúdio e acompanhadas por profissionais da TV Web e do
apoio pedagógico (um tutor da área da disciplina), bem como por um tradutor de libras, as
teleaulas são enviadas ao departamento de Educação Digital,que prepara o link e realiza a sua
inserção no AVA.

Como ambiente virtual de aprendizagem, utilizamos o Conteúdo On-line (COL), uma
ferramenta própria que gerencia informações textuais e produtos multimídia, que, associados a
exercícios, ajuda na aquisição do conhecimento proposto.

Como controlar toda entrega de trabalhos dos alunos, atividades complementares,
documentos, relatórios de estágio e trabalhos de curso?

Disponibilizamos para os alunos o ATOL – Atividades On-line, que armazena nos banco
de dados todo o gerenciamento dos locais onde estão guardados os trabalhos dos alunos. O
Blackboard e o Moodle são utilizados como plataformas de distribuição de conteúdos em
diferentes suportes, tais como: textos, teleaulas, vídeos (entre os principais), integrando recursos
de interação entre professores, tutores e alunos.

No Ambiente Virtual de Aprendizagem (AVA), o suporte tecnológico distribui-se em três
dimensões:

• uma dimensão ampla (que congrega os meios necessários para o desenvolvimento
pedagógico dos cursos);

• uma dimensão de recursos de interação para o acompanhamento dos alunos;

• uma de avaliação.
No projeto pedagógico, elucidam-se as especificidades da EaD, que originam demandas de

interação entre todos os envolvidos no processo. Para tanto, destacaremos a seguir os sistemas de
informação utilizados na veiculação dos conteúdos pertinentes.

O Blackboard é uma plataforma utilizada pela Universidade – Interativa- como espaço de
publicação de conteúdos e de centralização das demais plataformas desenvolvidas. Dispõe de
ferramentas que permitem a interação do alunado com todo o corpo docente, bem como a
publicação dos conteúdos pedagógicos de forma clara e acessível. Além dos dispositivos
oferecidos pelo programa, a instituição o utiliza para integrar o acesso às demais plataformas
desenvolvidas, a fim de centralizar o acesso em um único login, o que viabiliza a auditoria
completa da vida acadêmica do aluno e do corpo docente.

Ao acessar a plataforma, o aluno terá disponível o conteúdo necessário para a realização de
seu curso. Além das disciplinas, o discente terá acesso a diversos ambientes, como: avisos gerais,
avisos da disciplina, guia do aluno, vídeos instrucionais, manuais explicativos, brinquedoteca,
calendário acadêmico, secretaria virtual (Lyceum) e demais ferramentas personalizáveis pelo
aluno, como calendário de tarefas e até o próprio layout da plataforma.

O material pedagógico é disponibilizado por disciplina e por turma. Nas disciplinas, são
propostos fóruns de discussão que permitem o debate entre os alunos – e entre os alunos e o
corpo docente – sobre temas específicos. Para tratar de assuntos gerais, o estudante utiliza a
ferramenta “mensagens”, que permite o envio de recados a um ou a todos os usuários
matriculados na disciplina. Os prazos e a ordem das disciplinas seguem o calendário acadêmico.
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Consideramos importante em cursos de Licenciatura em Matemática a existência de
Laboratório de Educação Matemática (LEM), para propiciar ao estudante o contato com o
pensamento sistematizado da investigação, levando-o a conhecer formas de intervenção ditas
“científicas”, linguagens e teorias específicas, bem como a elaborar e produzir materiais
didáticos. Esse espaço pode ser uma contribuição fundamental para que o estudante, futuro
professor, avalie criticamente, em trajetória, sua própria formação e organize suas intervenções
futuras – em caráter formativo, instrumental e tecnológico – quando no exercício da prática
docente.

O Laboratório de Educação Matemática amplia as perspectivas do processo ensino-
aprendizagem quando investe na formação do futuro professor não apenas como mero reprodutor
de conceitos cristalizados, mas como potencial criador de novos horizontes na educação:

Não temo dizer que inexiste validade no ensino em que não resulta um aprendizado em que
o aprendiz não se tornou capaz de recriar ou de refazer o ensinado. [...] Nas condições de
verdadeira aprendizagem, os educandos vão se transformando em reais sujeitos da construção e
da reconstrução do saber ensinado [...]. Percebe-se, assim, que faz parte da tarefa docente não
apenas ensinar conteúdos, mas também ensinar a pensar certo (Freire, 1998, p.26-9 apud
Fainguelernt; Nunes, 2012, p.23).

Não há como desconsiderar atualmente na prática do professor o uso das novas
tecnologias. Os recursos computacionais constituem-se em instrumentos de grande potencial:
possibilitam, entre outros, o enriquecimento e a melhoria da qualidade do ensino, bem como
facilitam e tornam prazerosa a aprendizagem. No entanto, alertam Fainguelernt e Nunes (2012),
o uso do computador e de outras tecnologias, por si só́, não garante melhorias no processo de
ensino-aprendizagem. Os recursos tecnológicos não podem ser utilizados apenas como recursos
passivos, como ferramentas de armazenamento ou recursos ágeis para cálculos ou busca de
informação. Assim, para desenvolver os temas presentes no currículo de Matemática do Ensino
Médio com o recurso das novas tecnologias, alertam as autoras, é preciso que o professor elabore
atividades investigativas e significativas que deverão ser resolvidas pelo aluno com o auxilio de
materiais manipulativos – instância privilegiada propiciada pelo Laboratório de Educação
Matemática, nas modalidades presencial e EaD.

Esse é um posicionamento importante, uma vez que o Laboratório de Educação
Matemática estabelece um ambiente de aprendizagem diferente, mas com exigências similares
para o ensino presencial e o EaD. Esta modalidade de educação caracteriza-se por ser uma
prática educativa que exige do estudante, mais do que em outra instância, construir
conhecimentos e participar efetivamente de seu próprio crescimento. Tal modelo implica,
obviamente, um processo de ensino próprio, uma vez que modifica ou suprime o ambiente das
salas de aula do ensino tradicional. Assim, a função docente sofre um deslocamento, seu papel
torna-se descentralizado e a forma de atenção ao aluno está mais próxima do que se entende por
orientação em pesquisas acadêmicas. É um formato de ensino-aprendizagem na graduação no
qual os estudantes, assim como aqueles que se iniciam em pesquisas acadêmicas, devem
aprender a estudar sozinhos, a buscar informações com base em indicações do docente
responsável pelo curso (orientador) e ser capazes de fazer inferências na produção do seu
conhecimento.

O objetivo geral de um Laboratório de Educação Matemática pode ser caracterizado como
uma integração estratégica, ou seja, constituir-se em um ambiente que favoreça o debate em
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relação às práticas profissionais e sociais, de forma que possibilite aos futuros professores
reconhecer e analisar os fatores que limitam sua atuação e, em seguida, dar-lhe a oportunidade de
ver-se como agentes potencialmente ativos e comprometidos com a defesa de suas convicções
profissionais. Segundo Smole, Diniz e Cândido (2011), um dos pressupostos do LEM é a
interação entre os alunos. Na discussão com seus pares, o aluno e futuro profissional docente
pode desenvolver seu potencial de participação, cooperação, respeito mútuo e crítica. No
desenvolvimento do aluno, observam as autoras, as ideias dos outros são importantes porque
promovem situações que o levam a pensar criticamente sobre as próprias ideias em relação às
dos outros.

No nível tático, o Laboratório de Educação Matemática propicia uma oportunidade para
que seja investigado como os instrumentos técnicos podem ser utilizados nas relações em âmbito
escolar.

O Laboratório de Educação Matemática – LABEMATECA – foi constituído com base em
diferentes recursos: virtuais, multimídias ou disponíveis em ambientes frequentados pelos
alunos. Proporcionará o desenvolvimento de atividades suplementares, que estimulam a prática
de estudos independentes, transversais, opcionais, de interdisciplinaridade e de atualização
profissional, integrando a comunidade interessada às diversas peculiaridades da educação
matemática.

A proposta para a estruturação do Laboratório de Educação Matemáticaestá baseada em
uma perspectiva de resolução de problemas, o que, na concepção de Smoleet al. (2011),
proporciona uma forma de organizar o ensino envolvendo mais que aspectos puramente
metodológicos, pois inclui toda uma postura diante do que é ensinar e, consequentemente, do que
significa aprender. Daí a escolha da expressão, cujo significado corresponde a ampliar o conceito
de resolução de problemas como simples metodologia ou conjunto de orientações didáticas.

Assim, segundo essa perspectiva, o Laboratório promove uma integração entre o ensino e
as expectativas do futuro profissional docente, além de propiciar a integração entre as atividades
de ensino, pesquisa e extensão de forma que promova maior relacionamento entre a
universidade, a comunidade e as escolas.
Avaliação institucional

Em termos de avaliação institucional, a Comissão Própria de Avaliação (CQA) da
Universidade iniciou suas atividades em 2005, a partir da construção de sua proposta de
avaliação institucional interna vinculada ao Sistema Nacional de Avaliação da Educação
Superior (SINAES) instituído pela Lei nº10.861, de 14 de abril de 2004

A CPA da UNIP tem como objetivo o autoconhecimento da instituição sustentado no ato
contínuo de analisar seu PDI e sua missão institucional, verificando o cumprimento do PDI, de
maneira a propor metas e estratégias para superação das fragilidades e sustentação das
potencialidades.

A CPA da UNIP também tem como objetivo a construção de uma cultura de avaliação na
instituição que ultrapasse as críticas e reclamações em prol de uma permanente busca de sua
eficácia institucional e efetividade acadêmica e social.

Para tanto, buscou sempre alcançar a participação voluntária e não-identificada de todos os
segmentos da comunidade acadêmica.
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Alguns resultados e considerações finais
Apresentamos alguns resultados de pesquisa realizada em 2013 pela Comissão Própria de

Avaliação (CPA) da modalidade EaD, junto aos segmentos discentes, docentes e de apoio
técnico-administrativo.

No que se refere ao curso atender o que o alunos esperava ao ingressar na instituição,
observou-se que 87% alegaram estar muito satisfeitos ou satisfeitos; apenas 4%
alegaraminsatisfação. Indagados se, livro-texto permite o entendimento adequado dos conteúdos
disciplinares e se ele responde às necessidades do estudante, 86% responderam que estão muito
satisfeitos ou satisfeitos, apenas 3% revelaram insatisfeitos. Quando perguntamos se participava
das aulas deforma ativa e interessada; 89% dos discentes responderam estar muito satisfeitos ou
satisfeitos e 3% estão insatisfeitos com a própria participação. Também estávamos interessados
em detectar a percepção dos alunos no que se refere aos conteúdos das disciplinares, sua
coerência e potencialidade demantê-los atualizadospara atuação no mercado de trabalho, ao que
91% alegaram estar muito satisfeitos ou satisfeitos e apenas 2% alegaram insatisfação. Ainda na
mesma pesquisa, levantamos a opinam dos alunos sobre a coerência das diversas atividades
estudantis ofertadas (trabalhos, exercícios, questionários, chatetc.), sendo que 90% alegaram
estar muito satisfeitos ou satisfeitos e apenas 3% alegaram insatisfação. Sobre as técnicas
adotadas para a aprendizagem, 80% dos alunos consideram que são atraentes e dinâmicas; já
sobre o processo avaliativo disciplinar, 76% responderam que é claro e reflete o desempenho do
aluno adequadamente (UNIP, 2013, p. 9).

Em síntese, a organização didático-pedagógica, a apresentação das aulas virtuais,as
ferramentas disponibilizadas, a qualidade dos docentes, o material de apoio e aoportunidade de
aprendizagem foram aspectos que obtiveram resultados satisfatórios entre 70 e 90%. Foi
considerado também satisfatório entre 75 a 85% o atendimento e apoio prestado pelos tutores,
pelos polos e pela ouvidoria. A infraestrutura também foi considerada satisfatória com 70% de
aprovação, principalmente em relação ao ambiente virtual disponível e o apoio técnico prestado.
No que se refere às fragilidades levantadas que ensejam ações de melhoria, destacamos: a
instituição precisa realizar uma ação mais efetiva de divulgação das oportunidades que oferece
para a comunidade acadêmica e sociedade civil em relação às atividades extracurriculares, sua
missão, seus objetivos e as ações de caráter social que realiza (UNIP, 2013, p. 9). A instituição
também iniciou, após a pesquisa da CPA divulgação mais efetivadas possibilidades de cursos e
atividades de nivelamento,pesquisa, pós-graduação e as atividades de extensão que são
oferecidos para discentes, docentes e pessoal de apoio técnico-administrativo.

Posto isso, entendemos que a configuração do curso na Universidade atende à sua missão
de promover o ensino, a pesquisa e a extensão, aplicando-os a serviço do progresso da
comunidade que vive em sua área de abrangência e influência, contribuindo para o
fortalecimento da solidariedade entre os homens e para o esforço de desenvolvimento do País.

Além disso, com o desenvolvimento das tecnologias, percebemos a ampliação das
possibilidades, de maneira que podemos falar hoje não apenas na utilização de computadores,
mas também o acesso que ele permite aos recursos disponíveis na Internet, o queconfigura os
ambientes digitais de aprendizagem. Professores e alunos tem um papel dinâmico neste processo
de aprendizagem com as tecnologias, são levados a um processo deaprender fazendo, e ao
mesmo tempo, refletir sobre como fazer.
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(VWH�WHUPR�GHVFUHYH�D�WULYLDOL]DomR�H�D�GHVYDORUL]DomR�GR�GHVHQYROYLPHQWR�GD�PDWHPáWLFD�TXH�
RFRUUH�TXDQGR�XPD�FDOFXODGRUD��VRIWZDUH�RX�DPELHQWH�FRPSXWDFLRQDO�p�XWLOL]DGR�SDUD�
SURFHGLPHQWRV�PDWHPáWLFRV���

6RE�FHUWRV�DVSHFWRV��FRQFRUGDPRV�FRP�-DEORQND�H�*HOOHUW��������SULQFLSDOPHQWH�TXDQGR�
GLVFXWHP�TXH�DTXLOR�TXH�Gá�VXSRUWH�DR�VRIWZDUH�WRUQD�VH�XPD�HVSpFLH�GH��FDL[D�SUHWD���TXH�
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LQIDOLYHOPHQWH�SURGX]�UHVXOWDGRV�YHUGDGHLURV��(QWUHWDQWR��QmR�ROKDPRV�SDUD�DV�WHFQRORJLDV�
VRPHQWH�SRU�HVWD�yWLFD��HQWHQGHQGR�TXH�SDUD�TXHEUDU�HVVD�YLVmR�p�QHFHVVáULR��FDGD�YH]�PDLV��
EXVFDU�DPELHQWHV�QR�TXDLV�D�PDWHPáWLFD�SRGH�VH�PRVWUDU�GH�PRGR�LPSOtFLWR�H��SULQFLSDOPHQWH��
H[SOtFLWR���

(VVD�EXVFD�SRU�DPELHQWHV�TXH�SRGHP�FRQWULEXLU�SDUD�TXH�GLVFXVV}HV�PDWHPáWLFDV�
RFRUUDP�FRP�QDWXUDOLGDGH�SRU�PHLR�GH�WHFQRORJLDV�SRGH�VHU�DYDOLDGD�VRE�LQ~PHURV�SRQWRV�GH�
YLVWD��1RVVR�IRFR�VH�GDUá�HP�XP�FDPSR�GLIHUHQFLDGR�GRV�FRPXPHQWH�LQYHVWLJDGRV�TXH�
HQYROYHP�VRIWZDUHV�HVSHFtILFRV�SDUD�R�GHVHQYROYLPHQWR�GH�PDWHPáWLFD��FRPR�*HRJHEUD��
:LQ3ORW��0DSOH��HQWUH�RXWURV��7UDWDUHPRV�GDV�GLVFXVV}HV�TXH�HQYROYHP�RV�FKDPDGRV�e-sports�
�HVSRUWHV�HOHWU{QLFR����1HVVH�kPELWR��IRFDUHPRV�QR�MRJR�/HDJXH�RI�/HJHQGV��/R/���TXH�
WDPEpP�SRGH�VHU�FODVVLILFDGR�FRPR�XP�02%$��0XOWLSOD\HU�2QOLQH�%DWWOH�$UHQD�RX�$UHQD�GH�
%DWDOKD�GH�0XOWLMRJDGRUHV��H�p�GHVHQYROYLGR�H�SXEOLFDGR�SHOD�HPSUHVD�5LRW�*DPHV����

(P�WRGR�R�PXQGR�H[LVWHP�PDLV�GH����PLOK}HV�GH�SHVVRDV�UHJLVWUDGDV�QRV�VHUYLGRUHV�GH�
LoL��2�%UDVLO�HVWá�HQWUH�RV����SDtVHV�TXH�PDLV�FRPHQWDP�VREUH�R�MRJR�QR�)DFHERRN��(VWHV�
GDGRV�WRUQDP�LoL�R�MRJR�PDLV�MRJDGR�QR�PXQGR����

$�FRPXQLGDGH�GH�LoL SRVVXL�IyUXQV�RILFLDLV��GHVHQYROYLGRV�SHOD�5LRW�*DPHV��TXH�
HQYROYHP�GLVFXVV}HV�DFHUFD�GDV�SULQFLSDLV�TXHVW}HV�UHIHUHQWHV�DR�MRJR�H�IRUPDP��HP�QRVVR�
YHU��XP�DPELHQWH�FRP�FXOWXUD�SUySULD��HQYROYHQGR�DPL]DGHV��DILQLGDGHV�H�DOLDQoDV�LQWHOHFWXDLV��
'HQWUH�DV�GLVFXVV}HV�GHVVH�DPELHQWH�TXH�FRQVLGHUDPRV�VHU�FXOWXUDO�RX�FLEHUFXWXUDO��/e9<��
������QRV�FKDPD�D�DWHQomR�DV�TXH�WUDWDP�GH�HVWUDWpJLDV��WRPDGDV�GH�GHFLV}HV�H�WpFQLFDV�GH�
MRJR��SULQFLSDOPHQWH�SHOR�IDWR�GD�PDWHPáWLFD�VHU�XP�GRV�DVSHFWRV�GLVFXWLGRV�GH�PRGR�QDWXUDO��
(PERUD�D�PDWHPáWLFD�QmR�VHMD�H[SUHVVD�GH�PRGR�H[SOtFLWR�GXUDQWH�R�MRJR��Ká�XPD�FRPXQLGDGH�
WHQWDQGR�HQWHQGHU�TXDLV�RV�DVSHFWRV�PDWHPáWLFRV�ID]HP�SDUWH�GH�MRJR��FRQWULEXLQGR�SDUD�TXH�
KDMD�XP�PRYLPHQWR�FRQWUáULR�DR�TXH�-DEORQND�H�*HOOHUW��������FKDPDUDP�GH�
GHVPDWHPDWL]DomR���

$R�DYDOLDU�DV�GLVFXVV}HV�HVSHFtILFDV��REVHUYD�VH�R�LQWHUHVVH�FRQWtQXR�GD�FRPXQLGDGH�HP�
FRQKHFHU�RV�P~OWLSORV�DVSHFWRV�PDWHPáWLFRV��7DLV�GLVFXVV}HV�HQYROYHP�GHVGH�UHJUDV�GH�WUrV�H�
GLVFXVV}HV�TXDQWLWDWLYDV�QD�WRPDGD�GH�GHFLVmR��DWp�VLWXDo}HV�PDLV�FRPSOH[DV�QDV�TXDLV�
TXHVW}HV�UHIHUHQWHV�DR�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO�RX�D�WpFQLFDV�GH�3HVTXLVD�2SHUDFLRQDO�VmR�
HPSUHJDGDV���

6RPHQWH�SRU�H[LVWLU�XP�DPELHQWH��XPD�FRPXQLGDGH��TXH�SRVVXL�VXDV�FDUDFWHUtVWLFDV�
FXOWXUDLV�SUySULDV�H�TXH��GHQWUH�R�XQLYHUVR�DEUDQJLGR�SRU�VXDV�GLVFXVV}HV��D�PDWHPáWLFD�RFRUUH�
GH�PRGR�QDWXUDO��SRU�VL�Vy��Má�UHVVDOWD�D�QHFHVVLGDGH�GH�LQYHVWLJDo}HV��QR�VHQWLGR�GH�EXVFDU�
FRQWULEXLo}HV�SDUD�RV�SURFHVVRV�GH�HQVLQR�H�DSUHQGL]DJHP��(QWUHWDQWR��HQWHQGHPRV�TXH�DV�
GLVFXVV}HV�SRGHP�DEUDQJHU�H�FRQWULEXLU�SDUD�XPD�HVIHUD�HVSHFtILFD��TXH�p�D�UHODFLRQDGD�DRV�
DVSHFWRV�GD�0RGHODJHP�0DWHPáWLFD��00����

8PD�GDV�FDUDFWHUtVWLFDV�TXH�SDUHFH�SHUSDVVDU�RV�GLIHUHQWHV�PRGRV�TXH�D�00�p�
FRPSUHHQGLGD��QR�kPELWR�DEDUFDGR�SHOD�(GXFDomR�0DWHPáWLFD�p�D�UHIHUrQFLD�j�UHDOLGDGH��
�$QDVWDFLR��������$UD~MR��������'DOOD�9HFFKLD��0DOWHPSL���������������(QWUHWDQWR��FRP�R�
DGYHQWR�GDV�WHFQRORJLDV�GLJLWDLV��7'���D�GLVFXVVmR�DFHUFD�GR�UHDO�VH�SRWHQFLDOL]D��JHUDQGR�
DGMHWLYDo}HV�FRPR�UHDOLGDGH�GR�PXQGR�FLEHUQpWLFR��UHDOLGDGH�DXPHQWDGD��KLSHUUHDOLGDGH��
UHDOLGDGH�YLUWXDO��HWF��,PHUJLU�QHVVHV�DPELHQWHV��FRQVLGHUDGRV�FRPR�GLPHQV}HV�GD�UHDOLGDGH�

�������������������������������������������������
�

��KWWS���PDMRUOHDJXHRIOHJHQGV�V��DPD]RQDZV�FRP�OROBLQIRJUDSKLF�SQJ�
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�%LFXGR��5RVD���������SRGH�ID]HU�FRP�TXH�VXUMDP�XP��SHQVDU�PDWHPDWLFDPHQWH��SUySULR��TXH�
QmR�RFRUUH�GR�PHVPR�PRGR�HP�RXWURV�DPELHQWHV��/pY\��������������������%RUED��3HQWHDGR��
������%RUED��9LOODUUHDO���������

(VWá�MXVWDPHQWH�QHVVH�FRQMXQWR�GH�SRWHQFLDOLGDGHV���WDQWR�HP�WHUPRV�GD�UHODomR�H�
LPSRUWkQFLD�GD�PDWHPáWLFD�SDUD�XP�GHWHUPLQDGR�JUXSR�FXOWXUDO��TXDQWR�SDUD�DV�
SRWHQFLDOLGDGHV�GH�GLVFXVV}HV�WHyULFR�RQWROyJLFDV�HQYROYHQGR�D�00�QXP�HVSDoR�GH�MRJR�
DEUDQJLGR�H�IRUPDWDGR�SHODV�WHFQRORJLDV�GLJLWDLV��TXH�UHVLGH�QRVVRV�LQWHUHVVHV�LQYHVWLJDWLYRV��
3DUD�D�HVSHFLILFLGDGH�GHVVH�DUWLJR��IRFDUHPRV�QRVVD�DWHQomR�QR�TXH�GL]�UHVSHLWR�D�XP�PRGHOR�
PDWHPáWLFR�HVSHFtILFR��FRQVWUXtGR�SHORV�SUySULRV�MRJDGRUHV�H�GLVFXWLGR�QRV�IyUXQV��TXH�WUDWD�GR�
GDQR�FDXVDGR�SHOD�DSOLFDomR�GH�XP�GHWHUPLQDGR�LWHP�DR�RSRQHQWH��(P�SDUWLFXODU��SUHWHQGHPRV�
FRQWULEXLU�SDUD�D�FRPSUHHQVmR�GD�UHODomR�H[LVWHQWH�HQWUH�D�PDWHPáWLFD�H�VXDV�DWXDOL]Do}HV�HP�
WHUPRV�GH�GHFLV}HV�QR�MRJR��

O universo do League of Legends 
LoL3�p�XP�02%$��0XOWLSOD\HU�2QOLQH�%DWWOH�$UHQD�RX�$UHQD�GH�%DWDOKD�GH�

0XOWLMRJDGRUHV��GHVHQYROYLGR�H�SXEOLFDGR�SHOD�HPSUHVD�5LRW�*DPHV��$WXDOPHQWH�HVWH�MRJR�p�
GLVSRQLELOL]DGR�QR�IRUPDWR�free-to-play�RX�VHMD��OLYUH�SDUD�MRJDU��JUDWXLWR��

2�MRJR�SRVVXL�TXDWUR�PDSDV�SDUD�VHUHP�MRJDGRV�H�FDGD�PDSD�SRVVXL�DV�VXDV�
FDUDFWHUtVWLFDV��VmR�HOHV��6XPPRQHU�5LIW��7ZLVWHG�7UHHOLQH��&U\VWDO�6FDU�H�+RZOLQJ�$E\\V��
7RGDV�DV�LQIRUPDo}HV�FRQWHQGR�QHVWH�SURMHWR�VH�UHIHUHP�DR�PDSD�6XPPRQHU�5LIW��XPD�YH]�
TXH��QHVWH�PDSD��RFRUUHP�DV�SDUWLGDV�FRPSHWLWLYDV��

1R�PDSD�VmR�GLVSRVWDV�GXDV�HTXLSHV�GH�FLQFR�MRJDGRUHV��2�PHWD�JDPH��DWXDO�XWLOL]D�
TXDWUR�MRJDGRUHV�GLYLGLGRV�HP�WUrV�OLQKDV�H�XP�MRJDGRU�QD�VHOYD��)LJXUD�����TXH�FRQVWLWXL�D�
SDUWH�GR�PDSD�HQWUH�DV�OLQKDV��

�
Figura 1. Mapa Summoner Rift. 

2�MRJR�LQLFLD�FRP�RV�FLQFR�SHUVRQDJHQV�GH�FDGD�HTXLSH�HP�VXDV�EDVHV��SHUWR�GR�1H[XV�
�TXH�SRGH�VHU�REVHUYDGR�QD�)LJXUD�����TXH�IXQFLRQD�FRPR�XPD�HVSpFLH�GH�EDVH�TXH�GHYH�VHU�
SURWHJLGD��(VWHV���SHUVRQDJHQV�VmR�HVFROKLGRV�GHQWUH�RV�����SRVVtYHLV�H�VmR�FKDPDGRV�GH�
�FDPSH}HV���2�REMHWLYR�GRV�MRJDGRUHV�p�DYDQoDU�QDV�OLQKDV�H�GHVWUXLU�R�1H[XV�RSRVWR���3DUD�

�������������������������������������������������
��'LVSRQtYHO�SDUD�GRZQORDG�QR�VLWH�KWWS���EU�OHDJXHRIOHJHQGV�FRP��
��2�PHVPR�TXH�HVWUDWpJLD��
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FXPSULU�HVWH�REMHWLYR�DV�HTXLSHV�GHYHP�GHVWUXLU�SHOR�PHQRV�FLQFR�GDV�RQ]H�WRUUHV�LQLPLJDV�H�
XP�GRV�WUrV�LQLELGRUHV��

�
Figura 2. Início do jogo/Personagens na base. 

$�)LJXUD���DSUHVHQWD�D�LQWHUIDFH�LQLFLDO�GD�SDUWLGD��FRP�WRGRV�RV�MRJDGRUHV�GD�HTXLSH�
SRVLFLRQDGRV�GHQWUR�GD�EDVH��1R�FDQWR�VXSHULRU�GLUHLWR��HVWá�VLWXDGR�R�1H[XV�GH�VXD�HTXLSH�
�REMHWLYR�GR�WLPH�LQLPLJR���1R�FDQWR�LQIHULRU�HVTXHUGR�p�SRVVtYHO�REVHUYDU�RV�GDGRV�GR�
SHUVRQDJHP�TXH�HVWá�VHQGR�XWLOL]DGR�SHOR�MRJDGRU�H��QD�SDUWH�LQIHULRU��DV�FLQFR�KDELOLGDGHV�GR�
SHUVRQDJHP�VHOHFLRQDGR�SDUD�R�MRJR���

'XUDQWH�XPD�SDUWLGD�p�SRVVtYHO�HYROXLU��HP�WHUPRV�GH�DXPHQWR�GH�KDELOLGDGHV��SDUWLQGR�
GR�QtYHO�]HUR�DWp�R�QtYHO�GH]RLWR��$�FDGD�QtYHO�p�SRVVtYHO�HYROXLU�XPD�GDV�KDELOLGDGHV��
WRUQDQGR�D�PDLV�IRUWH��2�MRJR�p�LQLFLDGR�FRP�WRGRV�RV�SHUVRQDJHQV�SRVVXLQGR�����GH�RXUR��TXH�
p�D��PRHGD��TXH�SHUPLWH�D�FRPSUD�GRV�LWHQV�TXH�IDYRUHFHP�R�MRJDGRU��1R�HQWDQWR��QR�GHFRUUHU�
GD�SDUWLGD��p�SRVVtYHO�FROHWDU�PDLV�RXUR�HOLPLQDQGR�DV�WURSDV�LQLPLJDV��PLQLRQV���RV�PRQVWURV�
GD�jungle�RX�DEDWHQGR�XP�SHUVRQDJHP�LQLPLJR��TXH�UHVVXUJLUá�DSyV�XP�WHPSR�GHWHUPLQDGR���2�
SURFHVVR�GH�DEDWHU�PLQLRQV�p�FKDPDGR�GH�IDUP��

Matemática e realidade 
(QWHQGHPRV�TXH�SDUD�FRPSUHHQGHU�R�PRGR�FRPR�R�PRGHOR�H�DV�DWXDOL]Do}HV�GR�MRJR�

/R/�VH�GHUDP��p�SUHFLVR�HQWHQGHU�R�PRGR�FRPR�RV�PRGHORV�PDWHPáWLFRV�ID]HP�R�
HQWUHODoDPHQWR�HQWUH�RV�FRQFHLWRV�WHyULFRV�PDWHPáWLFRV�H�D�UHDOLGDGH��3DUD�HVVD�WDUHID�WUD]HPRV�
DV�LGHLDV�DSUHVHQWDGDV�SRU�*UDQJHU����������DFHUFD�GR�TXH�HQWHQGH�SRU�fato virtual���

2�YLUWXDO��QR�VHQWLGR�DSUHVHQWDGR�SRU�*UDQJHU���������QmR�GHYH�VHU�FRQIXQGLGR�FRP�R�
HVSDoR�JHUDGR�SHODV�WHFQRORJLDV�GLJLWDLV��FRPR�FRORTXLDOPHQWH�R�p��7UDWD�VH�GH�XP�YLUWXDO�
FRQVLGHUDGR�HP�WHUPRV�ILORVyILFRV�H�TXH�SRGH�VHU�HQWHQGLGR�FRPR�VHQGR�³>���@�XP�FRPSOH[R�
SUREOHPáWLFR��R�Qy�GH�WHQGrQFLDV�RX�GH�IRUoDV�TXH�DFRPSDQKD�XPD�VLWXDomR��XP�
DFRQWHFLPHQWR��XP�REMHWR�RX�XPD�HQWLGDGH�TXDOTXHU´��/pY\��������S�������$VVLP��HP�WHUPRV�
ILORVyILFRV��R�YLUWXDO�QmR�EXVFD�VXD�HVVrQFLD�QDV�WHFQRORJLDV�FRPR�FRPXPHQWH�p�FRQVLGHUDGR��
PDV�VLP�QD�LGHLD�GH�SUREOHPD��HQFRQWUDQGR�VXVWHQWDomR�QXP�FDPSR�QmR�DWXDO��2�QmR�DWXDO��
VHJXQGR�*UDQJHU�p�IRUPDGR�SHOR�SRVVtYHO���SHOR�SURYáYHO�H�SHOR�YLUWXDO�H�GLIHUHP�GR�DWXDO�TXH�
SRGH�VHU�FRQVLGHUDGR�FRPR�D�VLWXDomR�RX�HQWLGDGH�TXH�VH�PRVWUD�DR�REVHUYDGRU�QR�HVWDGR�TXH�
FRQWHPSOD�R�DTXL�H�R�DJRUD��e�DTXLOR�TXH�³>���@�DSDUHFH�QD�UHDOLGDGH�PXQGDQD´��%LFXGR��5RVD��
������3��������

2�SURYáYHO�p�XP�PRGR�GH�QmR�DWXDO�TXH�SRGH�VHU�FRPSUHHQGLGR�FRPR�XPD�HVSpFLH�GH�
SUp�DWXDOLGDGH��SRGHQGR�DEUDQJHU�JUDXV�GD�HVIHUD�GR�DWXDO��$�DSUR[LPDomR�GR�SURYáYHO�FRP�R�



A discussão e a produção de conhecimento Matemático ... que envolve o jogo League of Legends� ���

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

DWXDO�SRGH�HVWDU�DVVRFLDGR�D�GDGRV�SUREDELOtVWLFRV��HVWDWtVWLFRV�H��DWp�PHVPR��D�FáOFXORV�
GHWHUPLQtVWLFRV���

2�SRVVtYHO�HVWá�UHODFLRQDGR��QHVVD�YLVmR��j�OLQJXDJHP�H�DR�VLPEyOLFR�H�GL]�UHVSHLWR�
jTXLOR�TXH�SRGH�VHU�IHLWR�H�jTXLOR�TXH�QmR�SRGH�VHU�IHLWR�RX�UHIHULGR��SRU�PHLR�GD�OLQJXDJHP�RX�
VtPEROR���PRVWUDQGR�amplitude e limitação��*UDQJHU��������DERUGD�D�LPSRUWkQFLD�GD�
OLQJXDJHP�H�GR�VLPEROLVPR�QR�SURFHVVR�GH�HYROXomR�KLVWyULFD�GD�FLrQFLD��6HJXQGR�HVVH�DXWRU��
³>���@�QmR�VH�SRGH�DSHUIHLoRDU�D�OLQJXDJHP�VHP�DSHUIHLoRDU�D�FLrQFLD´��*UDQJHU��������S�������
&RP�LVVR�TXHU�GL]HU��DR�PHVPR�WHPSR��TXH�D�HYROXomR�GD�OLQJXDJHP�DEUH�QRYRV�FDPLQKRV�SDUD�
D�FLrQFLD�H�TXH�D�OLQJXDJHP�H�VtPERORV�XVDGRV�FRQGLFLRQDP�SRVVLELOLGDGHV�SDUD�D�FLrQFLD��e�
LPSRUWDQWH�DTXL��QmR�FRQIXQGLU�R�VtPEROR�H�D�OLQJXDJHP�FRP�RV�FRQFHLWRV�H[SUHVVRV�SRU�HODV��
RV�VtPERORV�SHUPLWHP�D�FRQVWUXomR�GRV�FRQFHLWRV�HP�WHUPRV�GH�OLQJXDJHP����

-á�R�YLUWXDO��SDUD�%LFXGR�H�5RVD���������GHVLJQD�D�PRGDOLGDGH�GH�QmR�DWXDO�TXH�QmR�YLVD�
UHODomR�FRP�R�DWXDO��e�GLVWLQWR�GR�SURYáYHO��SRLV�HVWH�Má�VH�PRVWUD�FRPR�XP�SUp�DWXDO��
&RQIRUPH�%LFXGR�H�5RVD��������S�������R�YLUWXDO�³>���@�UHIHUH�VH�j�IRUPD�HP�JHUDO��TXH�SRGHUá�
DWXDOL]DU�VH�PHGLDQWH�Do}HV�TXH�HVWmR�MXQWR�jV�PDWHULDOLGDGHV�H�WpFQLFDV�GLVSRQtYHLV��HP�
DSOLFDWLYRV�SDUWLFXODUHV��H[SOLFDo}HV�GD�HPSLULD�HWF´��(P�RXWUDV�SDODYUDV��R�YLUWXDO�WHP�VXD�
HVVrQFLD�HP�VL�PHVPR�H�QmR�EXVFD��QHFHVVDULDPHQWH��YtQFXOR�FRP�R�DWXDO��PDV�HYHQWXDOPHQWH�
SRGH�DEDUFDU�VLWXDo}HV�TXH�SRVVDP�YLU�D�VH�DWXDOL]DU���

0DV�FRPR�HVWHV�DVSHFWRV�SRGHP�VH�UHODFLRQDU�FRP�R�PRGHOR��H[SOLFDQGR�R�PRGR�FRPR�p�
IHLWD�D�UHODomR�HQWUH�FLrQFLD�H�UHDOLGDGH"�6HJXQGR�*UDQJHU���������DV�FLrQFLDV��HP�SDUWLFXODU�D�
PDWHPáWLFD��DR�GLVFRUUHUHP�VREUH�XPD�VLWXDomR��QmR�WUDWDP�GLUHWDPHQWH�GR�IDWR�TXH�VH�PRVWUD�
DR�REVHUYDGRU�QR�HVWDGR�TXH�FRQWHPSOD�R�DTXL�H�R�DJRUD��LVWR�p��QR�fato atual��PDV�VLP��GRV�
fatos virtuais��RX�VHMD��GRV�³>���@�IDWRV�HVTXHPáWLFRV��FRPSOHWDPHQWH�GHWHUPLQDGRV�QD�UHGH�GH�
FRQFHLWRV�GD�SUySULD�WHRULD��PDV�LQFRPSOHWDPHQWH�GHWHUPLQDGRV�HQTXDQWR�UHDOL]áYHLV�DTXL�H�
DJRUD�QXPD�H[SHULrQFLD´��*UDQJHU��������S�������$�UHODomR�HQWUH�R�IDWR�DWXDO�H�R�IDWR�YLUWXDO�QR�
kPELWR�GDV�FLrQFLDV�p�GDGD�SHOR�PRGHOR��TXH�VH�DPSDUD�QR�UHIHUHQFLDO��WHyULFR���FRPSUHHQGLGR�
SRU�*UDQJHU��������FRPR�R�FRQMXQWR�GRV�SULQFtSLRV�H�KLSyWHVHV�TXH�FRQVWLWXHP�XPD�WHRULD��e�
LPSRUWDQWH�VDOLHQWDU�TXH�QDV�LGHLDV�GHIHQGLGDV�SRU�HVVH�DXWRU��D�WHRULD�p�HQWHQGLGD�FRPR�VHQGR��

>���@�XP�FRQMXQWR�GH�HQXQFLDGRV��DWXDOPHQWH�IRUPXODGRV�RX�SRWHQFLDOPHQWH�IRUPXOáYHLV��
(VWH�FRQMXQWR�GHYH�VHU�IHFKDGR�SDUD�FHUWRV�SURFHGLPHQWRV�GH�GHGXomR�TXH�OKH�VmR�
SUySULRV��RX�VHMD��WRGD�VHQWHQoD�GHGX]LGD�GH�VHQWHQoDV�SHUWHQFHQWHV�j�WHRULD�GHYH�VHU�
WDPEpP�XPD�VHQWHQoD�GD�WHRULD��*UDQJHU��������S�������

(VVD�WHRULD��HQTXDQWR�LQHUHQWH�DR�FDPSR�GDV�FLrQFLDV��p�VXVWHQWDGD�SRU�XP�FDPSR�
VLPEyOLFR��HQWHQGLGR�SRU�*UDQJHU��������S������FRPR�³DV�OLQJXDJHQV´�GD�FLrQFLD�H�TXH�
DEUDQJHP�R�FDPSR�QmR�DWXDO�GR�possível��'H�DFRUGR�FRP�R�PHVPR��p�SRU�PHLR�GDV�OLQJXDJHQV�
HVSHFtILFDV�GDV�FLrQFLDV��GH�VHXV�VLJQRV�H�GH�VXD�VLQWD[H�TXH�p�SRVVtYHO�WUDWDU�GH�FRQFHLWRV�GH�
PRGR�RSHUDWyULR��SURGX]LQGR�DVVLP�QRYRV�VLJQLILFDGRV��e�PHGLDQWH�D�OLQJXDJHP�HVSHFtILFD�GR�
UHIHUHQFLDO�WHyULFR�FRQVLGHUDGR�TXH�R�REMHWR�RX�D�VLWXDomR�D�VHU�LQYHVWLJDGD�SRGH�VHU�DYDOLDGR�
IUHQWH�D�XP�Q~PHUR�ILQLWR�GH�DVSHFWRV��ID]HQGR�FRP�TXH�R�IDWR�YLUWXDO�VH�WRUQH�WRWDOPHQWH�
GHWHUPLQDGR�SHUDQWH�R�UHIHUHQFLDO�WHyULFR�DVVXPLGR��2�IDWR�DWXDO��SRU�VXD�YH]��p��HP�UHODomR�DR�
UHIHUHQFLDO�WHyULFR��GHWHUPLQDGR�LQFRPSOHWDPHQWH��XPD�YH]�TXH�UHSUHVHQWD�DSHQDV�XPD�
SRVVLELOLGDGH�GHQWUR�GR�XQLYHUVR�DEUDQJLGR�SHOD�WHRULD�H�SRGH�VRIUHU�Do}HV�TXH�GL]HP�UHVSHLWR�j�
SDUWLFXODULGDGH�GH�VXD�DWXDOL]DomR�TXH�QmR�IRUDP�LQFOXtGDV�HP�VXDV�SUHPLVVDV��
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Metodologia 
3DUD�HVWH�DUWLJR��TXH�WHP�D�SURSRVWD�GH�WDQJHQFLDU�R�HQWHQGLPHQWR�HQWUH�D�DVVRFLDomR�GR�

PRGHOR�FRP�D�UHDOLGDGH��DVVXPLPRV�XPD�SRVWXUD�TXDOLWDWLYD��(VSHFLILFDPHQWH��SURFXUDUHPRV�
GLVFXWLU�XP�PRGHOR�PDWHPáWLFR�DSUHVHQWDGR�QR�IyUXP�DPHULFDQR�GH�/R/��3DUD�FRPSUHHQGHU�
WRGR�R�SURFHVVR��p�QHFHVVáULR�HVFODUHFHU�DOJXPDV�HWDSDV�TXH�IRUDP�SHUFRUULGDV���

$�SURGXomR�GH�GDGRV�LQLFLRX�FRP�D�SHVTXLVD�HP�GLIHUHQWHV�IyUXQV�RILFLDLV�GR�MRJR��
6HQGR�DVVLP��EXVFDPRV�QRV�IyUXQV�EUDVLOHLUR��DPHULFDQR�H�HXURSHX�SHODV�SDODYUDV�0DWHPáWLFD��
0DWKHPDWLF�H�0DWK��FRP�D�LQWHQomR�GH�HQFRQWUDU�WySLFRV�TXH�SRGHULDP�GLVFXWLU�DVSHFWRV�
PDWHPáWLFRV�GR�/R/��(QWHQGHPRV�TXH�p�LPSRUWDQWH�UHVVDOWDU�TXH�QR�IyUXP�EUDVLOHLUR�QmR�IRL�
HQFRQWUDGR�QHQKXPD�PHQomR�DRV�WHUPRV�H�TXH�QmR�H[SORUDPRV�RV�IyUXQV�FRUHDQR��WXUFR�H�OHVWH�
HXURSHX��TXH�SRVVXHP�XP�Q~PHUR�VLJQLILFDWLYR�GH�SDUWLFLSDQWHV��SRU�OLPLWDo}HV�OLQJXtVWLFDV��

$R�HQFRQWUDUPRV�WySLFRV�UHODFLRQDGRV�FRP�D�PDWHPáWLFD��DYDOLDPRV�WDQWR�DV�GLVFXVV}HV�
PDWHPáWLFD�H�VXD�UHODomR�HP�WHUPRV�GH�DWXDOL]DomR�QR�MRJR��TXDQWR�DV�IDODV�GRV�HQYROYLGRV�QDV�
FRQYHUVDV��$�DXWRUL]DomR�SDUD�GLVFXVVmR�GDV�PHQVDJHQV�FRQWLGDV�QRV�IyUXQV�GH�GLVFXVVmR�IRL�
FRQFHGLGD�DRV�SHVTXLVDGRUHV�SHOD�HPSUHVD�5LRW�*DPHV��UHVSRQVáYHO�SHOD�FULDomR�H�PDQXWHQomR�
GRV�DPELHQWHV�GH�GLVFXVVmR���

Discussões matemáticas nas comunidades do League of Legends  
2V�WySLFRV�UHODFLRQDGRV�FRP�D�PDWHPáWLFD�QDV�FRPXQLGDGHV�GR�/R/��HP�VXD�JUDQGH�

PDLRULD��VH�UHIHUHP�D�RWLPL]DomR�GH�FRPSUD�GH�LWHQV�SDUD�GHWHUPLQDGRV�SHUVRQDJHQV��(VWDV�
GLVFXVV}HV��QD�PDLRU�SDUWH�GDV�YH]HV��DSUHVHQWDP�DVSHFWRV�GD�PDWHPáWLFD�TXH�HQYROYHP�DV�
RSHUDo}HV�EáVLFDV��SRUFHQWDJHP��SUREDELOLGDGH�H�HVWDWtVWLFD��1R�HQWDQWR��HP�DOJXQV�FDVRV��
SRGHP�VHU�HQFRQWUDGDV�GLVFXVV}HV�TXH�DSUHVHQWDP�XPD�PDWHPáWLFD�XP�SRXFR�PDLV�FRPSOH[D��
FRPR�D�TXH�LUHPRV�DSUHVHQWDU�QHVVH�DUWLJR��$�VLWXDomR�TXH�QRV�LQWHUHVVD�SRGH�VHU�HQFRQWUDGD�
QR�IyUXP�DPHULFDQR�H�GDWDP�GR�GLD�YLQWH�GH�QRYHPEUR�GH��������

1D�HVSHFLILFLGDGH�GDV�SRVWDJHQV��XP�GRV�MRJDGRUHV��TXH�FKDPDUHPRV�GH�-RJDGRU�69��
TXLV�GLVFXWLU�VREUH�R�LWHP�TXH�FRQIHUH�GDQR��FRQKHFLGR�SRU��7RUPHQWR�GH�/LDQGU\���(VWH�LWHP�
SRVVXL�XPD�FDUDFWHUtVWLFD�~QLFD�QR�MRJR��TXH�p�D�FDSDFLGDGH�GH�FDXVDU�GDQR�VREUH�WHPSR��RX�
VHMD��DSyV�UHFHEHU�GDQR�GH�XPD�KDELOLGDGH�R�RSRQHQWH�SHUGH����GD�YLGD�D�FDGD�VHJXQGR��
GXUDQWH�WUrV�VHJXQGRV��)LJXUD������

�
Figura 3. O Tormento de Liandry. 
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6DEHQGR�GHVWDV�FDUDFWHUtVWLFD��VHQWLX�D�QHFHVVLGDGH�GH�HQWHQGHU�PHOKRU�R�IXQFLRQDPHQWR�
GHVWH�LWHP��H��QR�IyUXP�GH�GLVFXVV}HV�DSUHVHQWRX�R�VHJXLQWH��PRGHOR�PDWHPáWLFR�SDUD�H[SOLFDU�
R�GDQR�FDXVDGR��

Jogador SV 
O dano é aplicado em uma série de 6 momentos (espaçados por um intervalo de meio 

segundo). A cada meio segundo é dado 1% de dano baseado na vida atual do oponente. 
Considerando a vida inicial do oponente como h e o tempo t. Pode ser calculado o dano bruto 
(Dbruto) do Tormento de Liandry durante as 6 marcações de tempo.  

௨௧ܦ ൌ න 0.01ሺ݄ െ ݐ݀	ሻݐ0.01݄
௧ୀ

௧ୀ
�

Após integrar é encontrada a seguinte função: 

௨௧ܦ ൌ ݐ0.01݄ െ �ଶݐ0.00005݄
Essa função é o dano bruto dado pelo Tormento de Liandry (note que a resistência 

mágica do inimigo não está sendo levada em conta). Agora nós devemos considerar a relação 
entre a resistência mágica (Rm) e a porcentagem de redução de dano (%Dredução), que pode ser 
descrito por  

ௗ௨çãܦ% ൌ 	
ܴ

100  ܴ
	 

Isto representa o dano que não é aplicado no oponente. Para encontrar a parte do dano 
que afeta o oponente nós devemos ajustar a equação. Nós chamaremos de porção de dano que 
afeta o inimigo (%Dafeta). 

௧ܦ% ൌ 	1 െ ൬ ܴ
100  ܴ

൰ 

Combinando essas fórmulas temos o dano efetivo (Defetivo): 

௧௩ܦ ൌ 	 ሺ0.01 െ ଶሻݐ0.00005݄ 	ൈ 	1 െ	൬ ܴ
100  ܴ

൰൨ 

6HJXQGR�R�MRJDGRU��HVWD�p�D�IXQomR�TXH�PDLV�VH�DSUR[LPD�DR�GDQR�VREUH�WHPSR�FDXVDGR�
SHOR�7RUPHQWR�GH�/LDQGU\��2XWURV�MRJDGRUHV��TXH�OHUDP�R�TXH�IRL�SURSRVWR�QHVWD�PRGHODJHP�
DSUHVHQWDGD��QmR�TXHVWLRQDUDP�R�PRGHOR�PDWHPáWLFR�HODERUDGR��1R�HQWDQWR��R�IDWR�GH�LQWHJUDU�
XPD�IXQomR�FKDPRX�D�DWHQomR�GRV�SHVTXLVDGRUHV��3RU�TXH�QmR�WUDEDOKDU�FRP�R�JDQKR�
SHUFHQWXDO�GR�PHVPR�PRGR�TXH�VH�XWLOL]D�DV�UHJUDV�GH�MXURV�VLPSOHV�RX�MXURV�FRPSRVWRV��TXH�
DSUHVHQWDP�PRQWDQWHV�HP�UHODomR�D�SRUFHQWDJHQV"��

'HFLGLPRV�FRQWLQXDU�FRP�DV�LQFyJQLWDV�DSUHVHQWDGDV�SHOR�XVXáULR�QR�IyUXP�DPHULFDQR��
RQGH�h UHSUHVHQWD�YLGD��t R�WHPSR�H�Rm UHVLVWrQFLD�PáJLFD��2�SULPHLUR�PRGHOR�XWLOL]D�MXURV�
VLPSOHV��H�p�UHSUHVHQWDGR�FRPR�

�������������������������������������������������
��(P�LWáOLFR�p�H[SRVWD�H�WUDGX]LGD�D�SURSRVWD�GH�PRGHOR�DSUHVHQWDGD�QR�IyUXP��
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௧௩ܦ ൌ ݄. .ݐ ሾ1%. ݄. ሺ1 െ ൬ ܴ
100  ܴ

൰ሿ�

$�PHVPD�VLWXDomR�SRGH�VHU�UHSUHVHQWDGD�XWLOL]DQGR�MXURV�FRPSRVWRV��RQGH�

௧௩ܦ ൌ ݄. ሾ1 െ 1%. ݄. ሺ1 െ ൬ ܴ
100  ܴ

൰ሿ௧�

&RP�HVVD�LQTXLHWDomR��SDUWLPRV�SDUD�XPD�DQáOLVH�GHWDOKDGD��FRPSDUDQGR�RV�WUrV�PRGHORV�
FRP�VLWXDo}HV�UHDLV�GH�MRJR��TXH�IRUDP�ILOPDGDV�H�DYDOLDGDV��8VDPRV�XPD�SODQLOKD�([FHO�SDUD�
VLPXODU�RV�YDORUHV�GRV�PRGHORV���

'XUDQWH�D�HODERUDomR�GRV�PRGHORV�IRL�SRVVtYHO�SHUFHEHU�TXH��QD�GLVFXVVmR�RULJLQDO�GR�
IyUXP��QmR�IRL�OHYDGR�HP�FRQVLGHUDomR�TXH�R�RSRQHQWH�SRVVXL�UHFXSHUDomR�GH�YLGD�SRU�
VHJXQGR��,VWR�LQWHUIHUH�QR�UHVXOWDGR�ILQDO�H�IRL�FRQVLGHUDGR�SHORV�SHVTXLVDGRUHV��KDYHQGR�
DOWHUDo}HV�SDUD�TXH�R�JDQKR�IRVVH�LQFOXtGR��2V�WUrV�FDVRV�DQDOLVDGRV�H�H[SRVWRV�QDV�WDEHODV������
H���VmR�VLWXDo}HV�GH�MRJR���

1R�SULPHLUR�FDVR��WDEHOD����LQLFLDPRV�DQáOLVH�FRP������GH�YLGD������GH�UHVLVWrQFLD�
PáJLFD�H�����GH�UHFXSHUDomR�GH�YLGD�SRU�VHJXQGR��1R�WHVWH�GHVHQYROYLGR�QR�MRJR��DSyV�WUrV�
VHJXQGRV��R�RSRQHQWH�HVWDYD�FRP������GH�YLGD���

$�DSOLFDomR�GR�MXURV�VLPSOHV�UHVXOWRX�QD�YLGD�ILQDO�GH��������������$�DSOLFDomR�GD�
IyUPXOD�GH�MXURV�FRPSRVWRV�UHVXOWRX�QD�YLGD�GH��������������-á�D�IyUPXOD�GDGD�SHOR�MRJDGRU�
69��FRP�D�LQFRUSRUDomR�GR�JDQKR�GH�YLGD�SRU�VHJXQGR���PRVWURX�D�YLGD�ILQDO�GH��������������
�� �� �� �� -XURV�6LPSOHV� -XURV�&RPSRVWRV� -RJDGRU�69�

9LGD� ����� � 9DORU�ILQDO� ������������ ������������ ������������

5HGXomR�GH�YLGD� ����� � �� �� �� ��

5HVLVWrQFLD�0áJLFD� ��� � � � � �

*DQKR�GH�YLGD�V� ���� � � � � �

(UUR�UHODWLYR� �� �� �� ������������ ������������ ������������

Tabela 1. Simulação 1. 

1D�VHJXQGD�VLWXDomR��WDEHOD����LQLFLDPRV�DQáOLVH�FRP������GH�YLGD�����GH�UHVLVWrQFLD�
PáJLFD�H�����GH�UHFXSHUDomR�GH�YLGD�SRU�VHJXQGR��1R�WHVWH�GHVHQYROYLGR�QR�MRJR��DSyV�WUrV�
VHJXQGRV��R�RSRQHQWH�HVWDYD�FRP������GH�YLGD���

$�DSOLFDomR�GR�MXURV�VLPSOHV�UHVXOWRX�QD�YLGD�ILQDO�GH��������������$�DSOLFDomR�GD�
IyUPXOD�GH�MXURV�FRPSRVWRV�UHVXOWRX�QD�YLGD�GH��������������-á�D�IyUPXOD�GDGD�SHOR�MRJDGRU�
69��FRP�D�LQFRUSRUDomR�GR�JDQKR�GH�YLGD�SRU�VHJXQGR���PRVWURX�D�YLGD�ILQDO�GH��������������
�� �� �� �� -XURV�6LPSOHV� -XURV�&RPSRVWRV� -RJDGRU�69�

9LGD� ����� � 9DORU�ILQDO� ������������ ������������ ������������

5HGXomR�GH�YLGD� ����� � �� �� �� ��

5HVLVWrQFLD�0áJLFD� ���� � � � � �

*DQKR�GH�YLGD�V� ���� � � � � �

(UUR�UHODWLYR� �� �� �� ������������ ������������ ������������
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Tabela 2. Simulação 2. 

2�WHUFHLUR�FDVR��WDEHOD����LQLFLDPRV�DQáOLVH�FRP�����GH�YLGD�����GH�UHVLVWrQFLD�PáJLFD�H�
��GH�UHFXSHUDomR�GH�YLGD�SRU�VHJXQGR��1R�WHVWH�GHVHQYROYLGR�QR�MRJR��DSyV�WUrV�VHJXQGRV��R�
RSRQHQWH�HVWDYD�FRP�����GH�YLGD���

$�DSOLFDomR�GR�MXURV�VLPSOHV�UHVXOWRX�QD�YLGD�ILQDO�GH��������������$�DSOLFDomR�GD�
IyUPXOD�GH�MXURV�FRPSRVWRV�UHVXOWRX�QD�YLGD�GH��������������-á�D�IyUPXOD�GDGD�SHOR�MRJDGRU�
69��FRP�D�LQFRUSRUDomR�GR�JDQKR�GH�YLGD�SRU�VHJXQGR���UHVXOWRX�QD�YLGD�ILQDO�GH�
�������������
� � � �� -XURV�6LPSOHV� -XURV�&RPSRVWRV� -RJDGRU�69�

9LGD� ���� � 9DORU�ILQDO� ������������ ������������ ������������

5HGXomR�GH�YLGD� ����� � �� �� �� ��

5HVLVWrQFLD�0áJLFD� ��� � � � � �

*DQKR�GH�YLGD�V� �� � � � � �

(UUR�UHODWLYR� �� �� �� ����������� ������������ ������������

Tabela 3. Simulação 3. 

&RPSDUDQGR�RV�UHVXOWDGRV��p�SRVVtYHO�REVHUYDU�TXH�R�PRGHOR�TXH�PHOKRU�DSUR[LPRX�GRV�
GDGRV�HPStULFRV�IRL�R�PRGHOR�UHODFLRQDGR�DRV�MXURV�FRPSRVWRV��DSUHVHQWDQGR�R�PHQRU�HUUR�
UHODWLYR�QRV�WUrV�FDVRV�DQDOLVDGRV��$SHVDU�GLVVR��QRV�FKDPD�D�DWHQomR�TXH�R�PRGHOR�
DSUHVHQWDGR�SHOR�MRJDGRU�69��HPERUD�GLVWLQWR�GR�FRPXPHQWH�XVDGR��WHP�XPD�DSUR[LPDomR�
LQWHUHVVDQWH�H�SHUIHLWDPHQWH�DSOLFáYHO�HP�WHUPRV�HPStULFRV��SRGHQGR�VHUYLU�FRPR�WRPDGD�GH�
GHFLVmR���

9HPRV��QHVVH�FDVR��TXH�D�UHODomR�HQWUH�GRV�GDGRV�IRUQHFLGRV�SHOR�PRGHOR�VH�PRVWUDP�
FRPR�XPD�DSUR[LPDomR��(PEDVDGRV�HP�QRVVR�UHIHUHQFLDO��SRGHPRV�GL]HU�TXH�R�PRGHOR�
SURGX]LGR�SRU�69��DSUHVHQWD�XPD�GHWHUPLQDomR�LQFRPSOHWD��*UDQJHU��������HP�UHODomR�DR�VHX�
FDPSR�GH�DWXDOL]DomR��TXH�p�R�MRJR��XPD�YH]�TXH��PHVPR�VH�DSUR[LPDQGR�GR�YDORU��HP�
QHQKXP�GRV�FDVRV�VH�PRVWURX�LJXDO��2�PHVPR�RFRUUH�FRP�R�PRGHOR�FRQVWUXtGR�SHORV�DXWRUHV�
TXH��HPERUD�WHQKD�XPD�SUHFLVmR�PHOKRU��QmR�FRQGL]�H[DWDPHQWH�FRP�R�UHVXOWDGR���

&RQVLGHUDPRV�LQWHUHVVDQWH�HVWH�DVSHFWR��GHYLGR�DR�IDWR�GH�V�KDYHU�XPD�GLVWLQomR�
FRQVLGHUáYHO�HP�WHUPRV�GH�DWXDOL]DomR�GR�PRGHOR�TXDQGR�VH�WUDWD�GD�UHDOLGDGH�GR�PXQGR�
FLEHUQpWLFR��TXH�QD�HVSHFLILFLGDGH�GHVVH�DUWLJR�DEUDQJH�R�FDPSR�GH�DWXDOL]DomR�GRV�MRJRV�
HOHWU{QLFRV��6HJXQGR�'DOOD�9HFFKLD��������H�'DOOD�9HFFKLD�H�0DOWHPSL���������R�PXQGR�
FLEHUQpWLFR�DSUHVHQWD�GLVWLQo}HV�TXDOLWDWLYDV�FRP�DV�TXDLV�p�SRVVtYHO�ID]HU�XPD�GLVWLQomR�HQWUH�
DV�FLrQFLDV�HPStULFDV��ItVLFD�H�TXtPLFD��SRU�H[HPSOR��H�D�LQIRUPáWLFD��6HJXQGR�HVVHV�DXWRUHV��
HPERUD�DV�FLrQFLDV�HPStULFDV�VH�YDOKDP�GR�DSDUDWR�PDWHPáWLFR�TXH�DV�VXVWHQWDP��HVWDV�QmR�
DVVXPHP�D�PHVPD�GLPHQVmR�GD�PDWHPáWLFD��YLUWXDO��XPD�YH]�TXH�WrP�SRWrQFLD�SDUD�VH�
DWXDOL]DU�HP�DSOLFDo}HV��H�RSHUDP�WDPEpP�FRP�D�GLPHQVmR�HPStULFD��-á�R�PXQGR�FLEHUQpWLFR�
SRVVLELOLWDGR�SHOD�LQIRUPáWLFD�WUDEDOKD�FRP�D�PDWHPáWLFD�GH�PRGR�GLIHUHQWH��RSHUDQGR�VREUH�
RXWUD�GLPHQVmR��TXH�QmR�VH�Gá�QHFHVVDULDPHQWH�QR�HPStULFR��PDV�VH�DQFRUD�QD�FRPXQLFDomR��
LQIRUPDomR�H�FRQVWUXomR�GH�SURJUDPDV��H�p�VXVWHQWDGD�SRU�XP�WHUUHQR�SUp�GDGR�SHOR�
FRQKHFLPHQWR�PDWHPáWLFR��'HVVH�PRGR��DR�OLGDU�FRP�D�00�QR�FDPSR�GR�PXQGR�FLEHUQpWLFR��
QmR�Ká�QHFHVVDULDPHQWH�XPD�UHODomR�RX�UHIHUrQFLD�DR�HPStULFR��FRPR�RFRUUH�QR�FDVR�GH�
FLrQFLDV�FRPR�D�ItVLFD��DEULQGR�DVVLP�HVSDoR�SDUD�FRQVLGHUDU�VLWXDo}HV�DV�TXDLV�WHQKDP�VXD�
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UHIHUrQFLD�WDPEpP�QR�kPELWR�GR�LPDJLQDGR�H�TXH��GHYLGR�j�VXVWHQWDomR�WHFQROyJLFD�GHVVH�
PXQGR��HQFRQWUDP�XP�HVSDoR�GH�DWXDOL]DomR���

(PERUD�HP�VXDV�LQYHVWLJDo}HV��'DOOD�9HFFKLD��������H�'DOOD�9HFFKLD�H�0DOWHPSL��������
GHVWDTXHP�TXH�QR�kPELWR�GD�UHDOLGDGH�GR�PXQGR�FLEHUQpWLFR�DV�LGHLDV�GH�*UDQJHU��������
SRGHP�VHU�TXHEUDGDV��QR�VHQWLGR�GH�SRGHU�KDYHU�XPD�UHODomR�GLUHWD�HQWUH�R�PRGHOR�H�D�
UHDOLGDGH�TXH�RFRUUH�GH�PRGR�GHWHUPLQDGR�H�FRPSOHWR��R�TXH�HQIDWL]DPRV��QHVVH�DUWLJR��p�TXH��
SDUD�R�FDPSR�GD�0RGHODJHP�0DWHPáWLFD��p�SRVVtYHO�WDPEpP�FRQVLGHUDU�TXH�HP�MRJRV��SRGH�
KDYHU�WDQWR�XPD�PXOWLSOLFLGDGH�GH�PRGHORV�TXDQWR�XPD�GHWHUPLQDomR�LQFRPSOHWD��DEDUFDQGR�
XPD�UHODomR�VHPHOKDQWH�j�UHODomR�HQWUH�FLrQFLDV�HPStULFDV�H�PDWHPáWLFD���

Considerações finais 
1R�SUHVHQWH�DUWLJR��EXVFDPRV�WUD]HU�DOJXPDV�GLVFXVV}HV�HQYROYHQGR�D�UHODomR�HQWUH�

PRGHOR�H�UHDOLGDGH��QR�kPELWR�TXH�HQYROYH�R�MRJR�/HDJXH�RI�/HJHQGV��1HVVH�VHQWLGR��
PRVWUDPRV�TXH�DV�UHODo}HV�HQWUH�UHDOLGDGH�H�PDWHPáWLFD�SRGHP�VHU�GDGDV�GH�PRGR�VHPHOKDQWH�
DR�TXH�RFRUUH�QDV�FLrQFLDV�HPStULFDV��HPEDVDGRV�QD�YLVmR�GH�*UDQJHU���������(PERUD�IRFDPRV�
XP�DVSHFWR�HVSHFtILFR��HQIDWL]DPRV�TXH�R�SUHVHQWH�DUWLJR�VH�PRVWUD�FRPR�XP�UHFRUWH��GH�XPD�
SHVTXLVD�PDLRU��TXH�YLVD�EXVFDU�SRWHQFLDOLGDGHV�GRV�H�VSRUWV�SDUD�RV�SURFHVVRV�GH�HQVLQR�H�
DSUHQGL]DJHP�GD�PDWHPáWLFD��SULQFLSDOPHQWH�IRFDQGR�DV�FRPXQLGDGHV�UHODFLRQDGDV�D�HVWHV�
MRJRV�FRPR�DPELHQWHV�QDWXUDLV�GH�HPHUJrQFLD�GH�GLVFXVV}HV�PDWHPáWLFDV��(PERUD�HP�DOJXQV�
FDVRV�HPStULFRV��DV�GLVFXVV}HV�DEUDQMDP�DVSHFWRV�PDLV�EáVLFRV��p�SRVVtYHO�HQFRQWUDU�
GLVFXVV}HV��FRPR�DV�DSUHVHQWDGDV�QHVVH�DUWLJR��TXH�FDUUHJDP�LQWHUHVVDQWHV�LGHLDV�DFHUFD�GD�
PDWHPáWLFD��'HVVH�PRGR��FRQVLGHUDPRV�TXH�LQYHVWLJDU�DPELHQWHV�VRFLDLV�FRPR�RV�)yUXQV�GH�
GLVFXVVmR�GR�/R/�SRGHP�FRQWULEXLU�SDUD�HQFRQWUDU�DOWHUQDWLYDV�j�GHVPDWHPDWL]DomR�SURSRVWDV�
SRU�-DEORQND�H�*HOOHUW����������

1HVVH�FRQWH[WR��D�WHFQRORJLD�SRGH�DVVXPLU�D�IXQomR�GH�SRVVLELOLWDU�D�FULDomR�GH�
DPELHQWHV�RQGH�R�HVWXGDQWH�VHMD�FKDPDGR�D�UHVROYHU�VLWXDo}HV�SUREOHPDV�D�ILP�GH��
VLPXOWDQHDPHQWH��GHVHQYROYHU�FRQWH~GRV��HVWUDWpJLDV�GH�DomR�H�SURFHVVRV�FRJQLWLYRV�
SURSRUFLRQDGRV�SHORV�DPELHQWHV�YLUWXDLV��&RP�UHODomR�j�0DWHPáWLFD��RV�DPELHQWHV�
WHFQROyJLFRV�SRGHP�SURYRFDU�XP�³SHQVDU�PDWHPDWLFDPHQWH´�SUySULR��TXH�QmR�RFRUUH�GR�
PHVPR�PRGR�HP�RXWURV�DPELHQWHV��/pY\��������������������%RUED�H�3HQWHDGR��������%RUED�(�
9LOODUUHDO���������(QWHQGH�VH�DTXL��FRQFRUGDQGR�FRP�HVWHV�DXWRUHV��TXH�QmR�VH�WUDWD�DSHQDV�GD�
LQVHUomR�GD�WHFQRORJLD�QRV�FXUUtFXORV�HVFRODUHV�H�QD�VDOD�GH�DXOD��PDV�VLP�GD�DOWHUDomR�GRV�
SUHVVXSRVWRV�GR�SURFHVVR�HGXFDWLYR�GH�IRUPD�D�SRVVLELOLWDU�D�FRQVWUXomR�H�D�HODERUDomR�GH�
FRQKHFLPHQWRV�D�SDUWLU�GDV�FDUDFWHUtVWLFDV�HVSHFtILFDV�GDV�WHFQRORJLDV�LQIRUPáWLFDV���
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Resumen 
(VWH�WUDEDMR�SUHVHQWD�OD�SURSXHVWD�\�ORV�UHVXOWDGRV�GH�LQWURGXFLU�7,&�HQ�OD�HVFXHOD��D�SDUWLU�
GH�XQ�/06��SRU�PHGLR�GHO�FXDO�VH�LPSOHPHQWDQ�GLIHUHQWHV�KHUUDPLHQWDV�GH�OD�ZHE�����WDQWR�
GH�FRPXQLFDFLyQ�FRPR�GH�DFFHVR�D�OD�LQIRUPDFLyQ��HQPDUFDGDV�HQ�HO�DQáOLVLV�GLGáFWLFR�
SDUD�OD�HVWUXFWXUD�FRQFHSWXDO�GH�ODV�IXQFLRQHV�WULJRQRPpWULFDV��$�SDUWLU�GHO�FXDO�VH�GLVHxD�
XQ�FXUVR�HQ�OD�SODWDIRUPD�0RRGOH��VH�LPSOHPHQWD�D�XQ�JUXSR�H[SHULPHQWDO�GH�HVWXGLDQWHV�
GH�JUDGR�GHFLPR�\�VH�HYDO~D�FXDOLWDWLYD�\�FXDQWLWDWLYDPHQWH��OD�SURSXHVWD��FRQWUDVWDQGR�ORV�
UHVXOWDGRV�HYLGHQFLDGRV�FRQ�ORV�GH�XQ�JUXSR�FRQWURO�SDUD�HO�FXDO�VH�LPSOHPHQWy�OD�
SURSXHVWD�GH�HQVHxDQ]D�VLQ�OD�XWLOL]DURQ�7,&��
Palabras clave� DQáOLVLV�GLGáFWLFR��IXQFLRQHV�WULJRQRPpWULFDV��0RRGOH��7,&��

 3ropuesta de ensexan]a de las funciones trigonomptricas  
Seno� Coseno \ 7angente 

Componente Legal 
����������'H�ORV�/LQHDPLHQWRV�FXUULFXODUHV�HQ�PDWHPáWLFDV��HQWUH�ORV�GLIHUHQWHV�DVSHFWRV�TXH�
FRQVLGHUD�HO�0(1��������HVWDEOHFH�una visión del conocimiento matemático en la escuela FRPR�
XQD�DFWLYLGDG�VRFLDO�TXH�GHEH�WHQHU�HQ�FXHQWD�ORV�LQWHUHVHV�\�OD�DIHFWLYLGDG�GHO�HVWXGLDQWH��RIUHFHU�
UHVSXHVWDV�D�LQTXLHWXGHV�VXUJHQ�SHUPDQHQWHPHQWH�HQ�HO�PXQGR�DFWXDO��(Q�FXDQWR�DO�LPSDFWR�GH�
ODV�QXHYDV�WHFQRORJtDV�HQ�ORV�SURFHVRV�GH�HQVHxDQ]D�DSUHQGL]DMH��VH�FRQVLGHUD�TXH�HO�XVR�
DGHFXDGR�WHFQRORJtDV�SHUPLWH�DPSOLDU�HO�FDPSR�GH�LQGDJDFLyQ�VREUH�HO�FXDO�DFW~DQ�ODV�
HVWUXFWXUDV�FRJQLWLYDV��HQULTXHFHU�HO�FXUUtFXOR�\�HYROXFLRQDUOR�VLQ�HPEDUJR��SDUD�ORJUDU�XQ�XVR�
HIHFWLYR�GH�HVWDV�WHFQRORJtDV�VH�UHTXLHUH�GH�LQYHVWLJDFLyQ��GHVDUUROOR�\�IRUPDFLyQ�GH�ORV�GRFHQWHV�
0(1��������� 

�������������������������������������������������
��/HDUQLQJ�0DQDJHPHQW�6\VWHP�/06����VLVWHPD�GH�JHVWLyQ�GH�DSUHQGL]DMHV��VRIWZDUH�LQVWDODGR�HQ�XQ�
VHUYLGRU�TXH�VH�HPSOHD�SDUD�DGPLQLVWUDU�FRQWHQLGRV�SRU�PHGLR�GH�GLIHUHQWHV�KHUUDPLHQWDV��HQWUH�HVWDV�ORV�
IRURV�GH�GLVFXVLyQ��7DPELpQ�VH�FRQRFH�FRPR�SODWDIRUPD�SDUD�FUHDU�FXUVRV�HQ�OD�ZHE��
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         De los (stándares básicos de competencias en matemáticas��HO�GHVDUUROOR�GH�ORV�
FRQWHQLGRV�H[SOtFLWRV�HQ�HO�DQáOLVLV�GHO�FRQWHQLGR�TXH�VH�UHDOL]DUD�GHQWUR�GHO�UHVSHFWLYR�DQáOLVLV�
GLGáFWLFR��VH�EDVDQ�HQ�OR�SURSXHVWR�SRU�ORV�HVWáQGDUHV�EáVLFRV�SURSXHVWRV�VHJ~Q�0(1��������
SDUD�JUDGR�GpFLPR�\�XQGpFLPR�VLQ�HPEDUJR��VH�FRQVLGHUDQ�DOJXQRV�HVWáQGDUHV�GH�JUDGR�RFWDYR�
QRYHQR�TXH�VRQ�UHOHYDQWHV�HQ�HO�GHVDUUROOR�GHO�FRQWHQLGR�\�HQ�OD�SURSXHVWD�PLVPD�\�VH�PXHVWUDQ�
HQ�OD�WDEOD���
7DEOD�� 
Estandares básicos de competencia incluidos en la propuesta  

3HQVDPLHQWR�PpWULFR�\�VLVWHPDV�GH�PHGLGDV 
(stándar ���'LVHxR�HVWUDWHJLDV�SDUD�DERUGDU�VLWXDFLRQHV�GH�PHGLFLyQ�TXH�UHTXLHUDQ�JUDGRV�
GH�SUHFLVLyQ�HVSHFtILFRV��
(stándar ���'HVFULER�WHQGHQFLDV�TXH�VH�REVHUYDQ�HQ�FRQMXQWRV�GH�YDULDEOHV�UHODFLRQDGDV��

3HQVDPLHQWR�YDULDFLRQDO�\�VLVWHPDV�DOJHEUDLFRV�\�DQDOtWLFRV�
(stándar ����8WLOL]R�ODV�WpFQLFDV�GH�DSUR[LPDFLyQ�HQ�SURFHVRV�LQILQLWRV�QXPpULFRV��
(stándar �����$QDOL]R�ODV�UHODFLRQHV�\�SURSLHGDGHV�HQWUH�ODV�H[SUHVLRQHV�DOJHEUDLFDV�\�ODV�
JUáILFDV�GH�IXQFLRQHV�SROLQyPLFDV�\�UDFLRQDOHV�\�GH�VXV�GHULYDGDV��
(stándar ����0RGHOR�VLWXDFLRQHV�GH�YDULDFLyQ�SHULyGLFD�FRQ�IXQFLRQHV�WULJRQRPpWULFDV�H�
LQWHUSUHWR�\�XWLOL]R�VXV�GHULYDGDV��
(stándar ����,GHQWLILFR�UHODFLRQHV�HQWUH�SURSLHGDGHV�GH�ODV�JUáILFDV�\�SURSLHGDGHV�GH�ODV�
HFXDFLRQHV�DOJHEUDLFDV��
(stándar ����8VR�SURFHVRV�LQGXFWLYRV�\�OHQJXDMH�DOJHEUDLFR�SDUD�IRUPXODU�\�SRQHU�D�SUXHED�
FRQMHWXUDV��
(stándar ��� ,GHQWLILFR�OD�UHODFLyQ�HQWUH�ORV�FDPELRV�HQ�ORV�SDUáPHWURV�GH�OD�UHSUHVHQWDFLyQ�
DOJHEUDLFD�GH�XQD�IDPLOLD�GH�IXQFLRQHV�\�ORV�FDPELRV�HQ�ODV�JUáILFDV�TXH�ODV�UHSUHVHQWDQ��
(stándar �����$QDOL]R�HQ�UHSUHVHQWDFLRQHV�JUáILFDV�FDUWHVLDQDV�ORV�FRPSRUWDPLHQWRV�GH�
FDPELR�GH�IXQFLRQHV�HVSHFtILFDV�SHUWHQHFLHQWHV�D�IDPLOLDV�GH�IXQFLRQHV�SROLQyPLFDV��
UDFLRQDOHV��H[SRQHQFLDOHV�\�ORJDUtWPLFDV��

���������De las competencias en matemáticas��el�aprendizaje por competencias EDVDGR�HQ�HO�
GHVDUUROOR�GH�FRPSHWHQFLDV�\�GHILQLGR�SRU�HO�0(1��������FRPR�XQ�DSUHQGL]DMH�VLJQLILFDWLYR�\�
FRPSUHQVLYR�TXH�UHTXLHUH�GH�DPELHQWHV�GH�DSUHQGL]DMH�HQULTXHFLGRV�SRU�VLWXDFLRQHV�SUREOHPD�
TXH�SHUPLWDQ�FDGD�YH]�DYDQ]DU�D�QLYHOHV�GH�FRPSHWHQFLD�PáV�FRPSOHMR��8QD�QRFLyQ�DPSOLDGD�GH�
FRPSHWHQFLD�GHWHUPLQD�OD�H[SUHVLyQ�³ser matemáticamente competente´�OD�FXDO�VH�UHODFLRQD�FRQ�
HO�VDEHU�TXp��HO�VDEHU�TXp�KDFHU�\�HO�VDEHU�FyPR��FXáQGR�\�SRU�TXp�KDFHUOR�DWHQGLHQGR�DO�
GHVDUUROOR�GH�ORV�SURFHVRV�PDWHPáWLFRV��OR�FXDO�D�VX�YH]�SHUPLWH�SUHFLVDU�SURFHVRV�JHQHUDOHV�
SUHVHQWHV�HQ�OD�DFWLYLGDG�PDWHPáWLFD��
/D�SURSXHVWD�GH�HQVHxDQ]D�WLHQH�FRPR�REMHWLYR�TXH�HO�DSUHQGL]�VHD�PDWHPáWLFDPHQWH�FRPSHWHQWH�
SHUR�WDPELpQ��WHFQROyJLFDPHQWH�FRPSHWHQWHV�\D�TXH�ORV�DSUHQGL]DMHV�PDWHPáWLFRV�VHUáQ�
PHGLDGRV�SRU�7,&�\�GH�HVWD�PDQHUD�VH�SUHWHQGH�DPSOLDU�ORV�FRQRFLPLHQWRV�SDUD�HO�XVR�GH�HVWDV�
KHUUDPLHQWDV�HQ�VX�FRWLGLDQLGDG��
�

�������������������������������������������������
��6H�FRQVLGHUD�HVWH�HVWáQGDU�GH�PDQHUD�SDUFLDO�\�SDUD�HO�DQáOLVLV�GH�ODV�UHSUHVHQWDFLRQHV�JUáILFD�\�VLPEyOLFD�
GH�ODV�IXQFLRQHV�WULJRQRPpWULFDV��DXQTXH�HQ�HO�PLVPR�QR�VH�LQFOX\DQ���
��/RV�HVWáQGDUHV������������\����VRQ�HVWáQGDUHV�HVWDEOHFLGRV�SDUD�JUDGR�RFWDYR�\�QRYHQR�SHUR��FRQVLGHUDGRV�
SDUFLDOPHQWH�SDUD�HVWH�WUDEDMR��HQIRFDGRV�SRU�VXSXHVWR�D�ODV�IXQFLRQHV�WULJRQRPpWULFDV��



Algunas herramientas de la web 2.0 mediadas por un LMS e … funciones trigonométricas� ���

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

Componente 7ecnolygico 
         Implementaciyn de 7IC�S en procesos de ensexan]a aprendi]aje en la escuela� 6HJ~Q�
)HUQáQGH]��������/DV�1XHYDV�7HFQRORJtDV�GH�OD�,QIRUPDFLyQ�\�&RPXQLFDFLyQ��SHUPLWHQ�HVWDU�HQ�
XQD�VRFLHGDG�GH�LQIRUPDFLyQ��GH�FRQRFLPLHQWR�H�LQIRUPDWL]DGD��6X�H[LVWHQFLD�\�XWLOL]DFLyQ�
REOLJDQ�D�FDPELDU�FRQFHSWRV�EáVLFRV��GH��HVSDFLR�\�WLHPSR�H�LQFOXVR��OD�GH�UHDOLGDG��SUHVHQWD�XQ�
VLQ�Q~PHUR�GH�YHQWDMDV�SHUR�PáV�DOOá�GH�HVWDV�VH�DGYLHUWHQ�DOJXQRV�ULHVJRV��SHQVDQGR�HQ�OD�
UHYROXFLyQ�WHFQROyJLFD�HQ�WpUPLQRV�GHO�SURJUHVR�\�VL�pVWH�HV�XQ�SURJUHVR�LQFOX\HQWH�R�H[FOX\HQWH�
VH�GLFH�TXH�OD�FODYH�SDUHFH�HVWDU�HQ�OD�HGXFDFLyQ���
        La plataforma Moodle� GHILQLGD�FRPR�PDWHULDO�GLGáFWLFR�PXOWLPHGLD�TXH�SXHGH�JXLDU�HO�
SURFHVR�GH�DSUHQGL]DMH�\�SHUPLWH�OD�LQWHUDFFLyQ�IáFLOPHQWH�HQWUH�GLIHUHQWHV�LQGLYLGXRV�VLQ�
LPSRUWDU�GLVWDQFLDV�DFWXDOPHQWH�HV�XWLOL]DGD�SRU�FDPSXV�YLUWXDOHV�GH�GLIHUHQWHV�XQLYHUVLGDGHV��(Q�
$UHD��������VH�GHILQH�FRPR�XQ�VRIWZDUH�LQWHJUDGR�SRU�HOHDUQLQJ��WDPELHQ�FRQRFLGR�FRPR�/06�
�OHDUQLQJ�0DQDJHPHQW�6\VWHP���6RIWZDUH�OLEUH��VX�GLVHxR�VH�EDVD�HQ�OD�SHGDJRJtD�
FRQVWUXFWLYLVWD��
         Redes sociales \ comunidades virtuales� &DGD�GtD�VH�FUHDQ�\�H[SDQGH�PáV�UHGHV�VRFLDOHV�
R�FRPXQLGDGHV�YLUWXDOHV�SDUD�P~OWLSOHV�ILQHV�WDOHV�FRPR�UHFLELU�GH�PDQHUD�FRQWLQXD�LQIRUPDFLyQ�
GH�QRWLFLDV��FRPSUDU��YHQGHU��MXJDU��HQWUH�RWURV��(VWDV�FUHFHQ�GH�IRUPD�SDUDOHOD�DO�FUHFLPLHQWR��\�
GHVDUUROOR�GH�VHUYLFLRV��\�KHUUDPLHQWDV�GH�OD�:(%������VH�SXHGHQ�FODVLILFDU�HQ�GRV�WLSRV�GH�UHGHV�
DXQTXH�ODV�GLIHUHQFLDV�HQWUH�XQD�\�RWUD�VXHODQ�VHU�PX\�PtQLPDV�SDUD�FLHUWDV�UHGHV�VRFLDOHV��HQ�
$UHD��������VH�KDEOD�GH� 
� 5HGHV�GH�SURSyVLWR�JHQHUDO�R�GH�PDVDV�R�PHJDFRPXQLGDGHV��HQ�HVWDV�VH�GHWHFWDQ�SRU�

HMHPSOR�)DFHERRN��7ZLWWHU��0\VSDFH��7XHQWL��HQWUH�RWUDV���
� 5HGHV�WHPáWLFDV�R�PLFURFRPXQLGDGHV��HVWDV�UHGHV�VH�FUHDQ�FRQ�LQWHUHVHV�HVSHFtILFRV�SRU�

HMHPSOR�1LQJ��(OJJ��*RRJOH�*URXSV��
7HQLHQGR�HQ�FXHQWD�HO�DXJH�TXH�WLHQH�OD�UHG�VRFLDO�GH�SURSyVLWR�JHQHUDO�Facebook \�twitter �

HVWDV�VH�LQYROXFUDQ�HQ�OD�SURSXHVWD�FRQ�OD�LQWHQVLyQ�GH�VHU�XQ�FDQDO�HIHFWLYR�GH�FRPXQLFDFLyQ���
Componente Didáctico� (l análisis didáctico 

���������(O�WUDEDMR�VH�GHVDUUROOy�D�SDUWLU�GH�OD�SURSXHVWD�GHQRPLQDGD�DQáOLVLV�GLGáFWLFR�SODQWHDGD�SRU�
*yPH]���������FRPR�XQ�SURFHGLPLHQWR�FtFOLFR�TXH�SUHWHQGH�TXH�HO�SURIHVRU�GH�PDWHPáWLFDV�
GLVHxH��OOHYH�D�OD�SUáFWLFD�\�HYDOXp�ODV�DFWLYLGDGHV�GH�HQVHxDQ]D�DSUHQGL]DMH�FRQVLGHUDQGR�XQ�
QLYHO�ORFDO�GHO�FXUUtFXOR�FRPR�HO�PLVPR�OR�PXHVWUD�HQ�OD�VLJXLHQWH�ILJXUD� 
�

�������������������������������������������������
��(O�FRQFHSWR�GH�:(%�����KDFH�UHIHUHQFLD�D�ORV�QXHYRV�XVRV�GHO�FLEHUHVSDFLR�TXH�KD�SDVDGR�HQ�OD�~OWLPD�
GpFDGD�GH�VLWLRV�ZHE�HVWáWLFRV�D�VHU�WRGD�XQD�UHG�VRFLDO��$UHD�������� �
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�
Figura 1.�&LFOR�GHO�DQáOLVLV�GLGáFWLFR��>5HFXDGUR�URMR�DxDGLGR@�

�������'HVGH� OD�SHUVSHFWLYD�GH�*yPH]�������� WRGR�FRQWHQLGR�PDWHPáWLFR�REMHWR�GH�HQVHxDQ]D�VH�
HQFXHQWUD�EDMR�XQD�HVWUXFWXUD�PDWHPáWLFD�HVSHFtILFD��SDUD� OD� FXDO� HO�SHULRGR�GH� WLHPSR�SDUD� OD�
LQVWUXFFLyQ�HV�OLPLWDGR�\�OD�HVSHFLILFDG�GHO�PLVPR�SHUPLWH�SURIXQGL]DU�D�WUDYpV�GH�VXV�GLIHUHQWHV�
VLJQLILFDGRV�\�UHSUHVHQWDFLRQHV��'LFKR�DQáOLVLV�VH�GHVDUUROOD�HQ�FXDWUR�DQáOLVLV�TXH�VH�GHVFULEHQ�D�
FRQWLQXDFLyQ��
        Análisis de contenido�� HVWH�HV�HO�HMH�FHQWUDO�GHO�DQáOLVLV�GLGáFWLFR��HV�HO�DQáOLVLV�
PDWHPáWLFR�GH�OD�HVWUXFWXUD�PDWHPáWLFD�GH�ODV�IXQFLRQHV�WULJRQRPpWULFDV��GHEH�VHU�HO�SXQWR�GH�
LQLFLR�\�UHIHUHQFLD�HQ�HO�FLFOR��VX�SURSyVLWR�HV�OD�GHVFULSFLyQ�GH�OD�HVWUXFWXUD�PDWHPáWLFD�GHVGH�OD�
SHUVSHFWLYD�GH�VX�HQVHxDQ]D�\�DSUHQGL]DMH�HQ�HO�DXOD�GH�FODVHV�DVt�FRPR�WDPELpQ�SUHWHQGH�
LGHQWLILFDU�\�GHVFULELU�HVWUXFWXUDGDPHQWH�ORV�GLIHUHQWHV�VLJQLILFDGRV�PDWHPáWLFRV�GH�OD�HVWUXFWXUD��
(VWH�DQáOLVLV�SUHYDOHFH�SRU�XQ�ODGR�OD�HVWUXFWXUD�FRQFHSWXDO�TXH�VH�PXHVWUD�HQ�OD�ILJXUD����

�������������������������������������������������
��(Q�HO�DQáOLVLV�GH�FRQWHQLGR�VH�HVWDEOHFHUáQ�KHFKRV�\�FRQFHSWRV�TXH�GDUáQ�OXJDU�D�OD�HVWUXFWXUD�PDWHPáWLFD�HQ�
FXHVWLyQ�GH�DFXHUGR�D�OR�SURSXHVWR�SRU��5LFR��������ORV�FRQFHSWRV�HV�FRQ�OR�TXH�SHQVDPRV�\�VHJ~Q�VX�QLYHO�GH�
FRQFUHFLyQ�SRGHPRV�GLVWLQJXLU�WUHV�QLYHOHV�GHQWUR�GH�XQ�FDPSR�FRQFHSWXDO��L�los hechos��VRQ�XQLGDGHV�GH�
LQIRUPDFLyQ�\�VLUYHQ�FRPR�UHJLVWUR�GH�FLHUWRV�DFRQWHFLPLHQWRV��LL�los conceptos��ORV�FXDOHV�GHVFULEHQ�XQD�UHJXODULGDG�
R�UHODFLyQ�HQWUH�XQ�JUXSR�GH�KHFKRV��VH�SXHGHQ�GHVLJQDU�FRQ�XQ�VtPEROR�\�DGPLWHQ�XQ�PRGHOR�GH�UHSUHVHQWDFLyQ�\�
LLL�las estructuras conceptuales��XQHQ�FRQFHSWRV�R�VXJLHUHQ�UHODFLRQHV�HQWUH�HVWRV�ORJUDQGR�HVWDEOHFHU�XQ�RUGHQ�HQWUH�
FRQFHSWRV�QR�LQFOXVLYRV�� ��
�
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Figura 2��(VWUXFWXUD�FRQFHSWXDO�GH�ODV�IXQFLRQHV�WULJRQRPpWULFDV��

���������3RU�RWUR�ODGR�HO�DQáOLVLV�GH�FRQWHQLGR�HVWDEOHFH�ORV�GLIHUHQWHV�VLVWHPDV�GH�UHSUHVHQWDFLyQ��
ORV�FXDOHV�VH�PXHVWUDQ�HQ�OD�ILJXUD���\�ORV�IHQyPHQRV�QDWXUDOHV��VRFLDOHV�\�PDWHPáWLFRV��

 
Figura 3��6LVWHPDV�GH�UHSUHVHQWDFLyQ�GH�ODV�IXQFLRQHV�WULJRQRPpWULFDV�
���������Análisis Cognitivo��(VWH�VH�FHQWUD�HQ�HO�DSUHQGL]DMH�GHO�HVWXGLDQWH��SODQWHDQGR�KLSyWHVLV�
DFHUFD�GHO�SURJUHVR�GH�ORV�HVWXGLDQWHV�HQ�OD�FRQVWUXFFLyQ�GH�VX�SURSLR�FRQRFLPLHQWR��FXDQGR�VH�
HQIUHQWDQ�D�ODV�DFWLYLGDGHV�GH�HQVHxDQ]D�\�DSUHQGL]DMH�SDUD�FRPSOHWDU�OD�HVWUXFWXUD�FRQFHSWXDO��
HQ�HVWH�DQáOLVLV�VH�SUHWHQGH�SUHYHU�ODV�DFWXDFLRQHV�GH�ORV�HVWXGLDQWHV���*yPH]���������(Q�HVWH�
DQáOLVLV�VH�SODQWHDQ� 

• /RV�HUURUHV��REVWáFXORV�\�GLILFXOWDGHV�TXH�HO�GRFHQWH�D�SDUWLU�GH�VX�H[SHULHQFLD�GHWHUPLQD��
• /RV�REMHWLYRV�JHQHUDOHV�GH�HQVHxDQ]D��TXH�VHUáQ�HO�SXQWR�GH�SDUWLGD�SDUD�HO�GLVHxR�GH�ODV�

WDUHDV�GH�HQVHxDQ]D��
• /DV�FDSDFLGDGHV��TXH�VH�SUHWHQGHQ�GHVDUUROODU�HQ�ORV�DSUHQGLFHV��

�������������������������������������������������
��(VWDV�FDSDFLGDGHV�VH�UHODFLRQDQ�FRQ�ORV�QLYHOHV�GH�FRQRFLPLHQWR�SURFHGLPHQWDO�SURSXHVWRV�SRU�5LFR�
�������SDUD�TXLHQ�ORV�SURFHGLPLHQWRV�VRQ�IRUPDV�GH�DFWXDFLyQ�R�HMHFXFLyQ�GH�WDUHDV�PDWHPáWLFDV�\�VH�
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�����������Análisis de instrucciyn��(O�DQáOLVLV�GH�LQVWUXFFLyQ�VH�FHQWUD�HQ�OD�HQVHxDQ]D�\�
HVSHFtILFDPHQWH�HQ�OD�LGHQWLILFDFLyQ�\�GHVFULSFLyQ�GH�ODV�WDUHDV�GLVHxDGDV�SDUD�FRPSOHWDU�ODV�
DFWLYLGDGHV��GH�HQVHxDQ]D�\�DSUHQGL]DMH�TXH�KDFHQ�SDUWH�GH�OD�LQVWUXFFLyQ��'LFKDV�WDUHDV�WLHQHQ�
HQ�FXHQWD��L��OD�FRPSUHQVLyQ�GH�ORV�HVFRODUHV�HQ�HVH�PRPHQWR��LL��JHQHUDU�VX�LQWHUpV��LLL��HO�
DERUGDMH�GH�ORV�HVWXGLDQWHV�D�SDUWLU�GH�VXV�FRQRFLPLHQWRV�SUHYLRV�\��LY��SRQHU�HQ�MXHJR�VX�
FRQRFLPLHQWR�SDUD�JHQHUDU�FRQIOLFWRV�FRJQLWLYRV���*yPH]���������,QLFLDOPHQWH�VH�SODQHDQ�ORV�
FRQWHQLGRV�EDVDGRV�HQ�ORV�HVWáQGDUHV�\�ODV�FRPSHWHQFLDV�\�TXH�VH�GHVDUUROODUDQ�D�SDUWLU�GH���
WDUHDV�GHQRPLQDGDV��

• &RQMHWXUHPRV�\�DQDOLFHPRV�DFHUFD�GH�ORV�áQJXORV�
• ,QLFLHPRV�FRQ�HO�PpWRGR�GH�OD�PDQLWR��PpWRGR�XWLOL]DGR�SDUD�FRQVWUXLU�ODV�IXQFLRQHV�D�

SDUWLU�GH�ODV�PDQRV�GH�FDGD�DSUHQGL]��
• 8Q�DFHUFDPLHQWR�D�ODV�IXQFLRQHV�WULJRQRPpWULFDV�VHQR�\�FRVHQR�
• &RQVWUX\DPRV�ODV�IXQFLRQHV�VHQR�\�FRVHQR�HQ�XQ�FtUFXOR�XQLWDULR��
• &RQVWUX\DPRV�OD�IXQFLyQ�WDQJHQWH�D�SDUWLU�GH�OD�IXQFLyQ�VHQR�\�FRVHQR��
• 7UDQVIRUPHPRV�ODV�IXQFLRQHV�VHQR�\�FRVHQR��

3RVWHULRUPHQWH�VH�RUJDQL]DQ�ORV�FRQWHQLGRV�HQ�DFWLYLGDGHV�\�VH�LQFOX\HQ�ODV�WDUHDV�HQ�OD�
SODWDIRUPD�0RRGOH��FRPSOHWDQGR�HO�FXUVR�SRU�PHGLR�GHO�FXDO�ORV�DSUHQGLFHV�VH�HQIUHQWDUDQ�D�ODV�
DFWLYLGDGHV�GH�DSUHQGL]DMH��'LFKR�FXUVR�FRQWLHQH�FLQFR�����XQLGDGHV�GH�FRQWHQLGRV�GLVWULEXLGDV�
DVt��

• 8QLGDG�����GH�SUHVHQWDFLyQ�
• 8QLGDG����+HUUDPLHQWDV�WHFQROyJLFDV��FRQWLHQH�HO�DFFHVR�D�ODV�KHUUDPLHQWDV�GH�OD�ZHE�����TXH�VHUáQ�

HO�PHGLR�SDUD�UHDOL]DU�ODV�DFWLYLGDGHV��DOJXQDV�GH�HVWDV�VRQ����)DFHERRN��7ZLWWHU�FXHQWDV�GH�*PDLO�
�<RXWXEH�� 'ULYH�� *PDLO�� +RXQJRXW��� 6N\SH�� 'URSER[�� 6RIWZDUH� JUDILFDGRU�� VRIWZDUH� \�
DSSOHWV�SURSLRV�GH�OD�PDWHPáWLFD�FRPR�&DEUL�\�R�*HRJHEUD��HQWUH�RWUDV��

• 8QLGDG����ÈQJXORV�\�UD]RQHV�FRQ�ODV�KHUUDPLHQWDV�GH��*RRJOH�8QLGDG��
• 8QLGDG����FRQVWUXFFLyQ�GH�OD�IXQFLyQ�VHQR�\�FRVHQR�FRQ�'URSER[�
• 8QLGDG����cRQVWUXFFLyQ�GH�OD�IXQFLyQ�WDQJHQWH�FRQ�'RSER[��
• 8QLGDG� ��� WUDQVIRUPDFLRQHV� GH� ODV� IXQFLRQHV� WULJRQRPpWULFDV� SRU� PHGLR� GH� VRIWZDUH�

JUDILFDGRU�
�������������������������������������������������
GLVWLQJXHQ�WUHV�QLYHOHV��L��ODV�GHVWUH]DV�TXH�FRQVLVWHQ�HQ�WUDQVIRUPDU�XQD�H[SUHVLyQ�VLPEyOLFD�HQ�RWUD�
H[SUHVLyQ��HMHFXWDQGR�XQD�VHFXHQFLD�GH�UHJODV��LL��ORV�UD]RQDPLHQWRV��SUHVHQWHV�HQ�HO�SURFHVDPLHQWR�GH�
UHODFLRQHV�HQWUH�FRQFHSWRV��SHUPLWLHQGR�HVWDEOHFHU�UHODFLRQHV�GH�LQIHUHQFLD�HQWUH�ORV�PLVPRV��LLL��ODV�
HVWUDWHJLDV��VH�HMHFXWDQ�VREUH��UHSUHVHQWDFLRQHV�GH�FRQFHSWRV�\�UHODFLRQHV��(Q�OD�WDEOD�����VH�PXHVWUDQ�ORV�
FRQFHSWRV�LQYROXFUDGRV�HQ�OD�HVWUXFWXUD�FRQFHSWXDO�\�ORV�SURFHGLPLHQWRV�DVRFLDGRV�D�HVWRV��
��6HJ~Q�*yPH]��������VH�XWLOL]D�HO�WpUPLQR�³DFWLYLGDGHV�GH�HQVHxDQ]D�\�DSUHQGL]DMH´�HQ�XQ�VHQWLGR�
DPSOLR��8QD�DFWLYLGDG�SXHGH�VHU�XQD�SUHVHQWDFLyQ�LQWURGXFWRULD�KHFKD�SRU�HO�SURIHVRU�>DFWLYLGDG�GH�
HQVHxDQ]D@�R�OD�UHVROXFLyQ�GH�XQD�WDUHD�SRU�SDUWH�GH�ORV�HVWXGLDQWHV�>DFWLYLGDG�GH�DSUHQGL]DMH@��HQWUH�RWUDV��
/DV�DFWLYLGDGHV�VH�UHILHUHQ�DO�FRQWHQLGR�GHVFULWR�HQ�OD�HVWUXFWXUD�FRQFHSWXDO�\�H[DPLQDGD�HQ�HO�DQáOLVLV�GH�
FRQWHQLGR�\�GHEHQ�WHQHU�FRPR�SURSyVLWR�ORJUDU�ORV�REMHWLYRV�GHVFULWRV�DO�FRPLHQ]R�GHO�FLFOR��3RU�OR�WDQWR��
GHEHQ�DERUGDU�ORV�HUURUHV��GLILFXOWDGHV�\�REVWáFXORV�LGHQWLILFDGRV�HQ�HO�DQáOLVLV�FRJQLWLYR���S������
��3DUD�DFFHGHU�DO�FXUVR�HQ�0RRGOH��LQJUHVH�DO�OLQN�KWWS�����������������PRRGOH��
5HJtVWUHVH�FRQ�HO�XVXDULR�trigonometrta��������H�LQJUHVH�OD�FRQWUDVHxD�decimo�� \�DFFHGD�DO�FXUVR�
GHQRPLQDGR�WDOOHU�7,&�\�HQVHxDQ]D�PDWHPáWLFD�
6L�SUHVHQWD�DOJXQD�LQTXLHWXG�SXHGH�SRQHUVH�HQ�FRQWDFWR�FRQ�DOJXQR�GH�ORV�DXWRUHV�SRU�PHGLR�GH�ORV�
FRUUHRV�HOHFWUyQLFR�
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�

�
Figura 4.�'LVHxR�GHO�FXUVR�HQ�OD�SODWDIRUPD�0RRGOH�

         Análisis de actuaciyn��(VWH�SRU�VHU�HO�~OWLPR�DQáOLVLV�GHO�FLFOR�UHFRJH�ORV�UHVXOWDGRV�GH�ORV�
DQáOLVLV�SUHYLDPHQWH�GHVDUUROODGRV�\�UHODFLRQDGRV�HQWUH�Vt�SDUD�HO�GHVDUUROOR�GHO�FLFOR�VHJ~Q�
*yPH]��������HQ�HVWH�DQáOLVLV��HO�SURIHVRU�KDFH�XQ�VHJXLPLHQWR�D�OD�SXHVWD�HQ�SUáFWLFD�GH�ODV�
DFWLYLGDGHV�GH�HQVHxDQ]D�\�UHFRJH�OD�LQIRUPDFLyQ�EDVáQGRVH�HQ�ODV�DFWXDFLRQHV�GH�ORV�HVFRODUHV���
GHVFULEH�HO�VHJXLPLHQWR�TXH�KL]R�D�OD�LQVWUXFFLyQ��ODV�DFWLWXGHV�HYLGHQFLDGDV�HQ�ORV�HVFRODUHV�\�
KDFH�XQ�DQáOLVLV�GH�ORV�DSUHQGL]DMHV�GHWHFWDQGR��ORV�FRQRFLPLHQWRV�DGTXLULGRV�DVt�FRPR�WDPELpQ�
ODV�GLILFXOWDGHV�\�REVWáFXORV�TXH�VH�SUHVHQWDURQ�HQ�HO�GHVDUUROOR�GH�ODV�WDUHDV��
       (Q�HVWH�DQáOLVLV�SULPHUR�VH�GHWHUPLQD�OD�IRUPD�FRPR�VH�FRQFLEH�OD��HYDOXDFLyQ��ORV�
LQVWUXPHQWRV�XWLOL]DGRV�SDUD�HVWRV�GHILQLGRV�FRPR�$XWRHYDOXDFLyQ��&RHYDOXDFLyQ��(YDOXDFLyQ�
GHO�FXUVR�HQ�0RRGOH��3UXHEDV��WDUHDV�\�DFWLWXGHV�GH�ORV�DSUHQGLFHV��3RU�XOWLPR��VH�SUHVHQWDQ�ORV�
UHVXOWDGRV�REWHQLGRV�HQ�OD�SURSXHVWD���D�SDUWLU�GH�OD�LPSOHPHQWDFLRQ�GH�OD�KHUUDPLHQWD�0RRGOH�D�
ORV�HVWXGLDQWHV�GHO�JUXSR�H[SHULPHQWDO��HQ�FRQWUDVWH�FRQ�HO�JUXSR�GH�FRQWURO�HQ�HO�FXDO�ORV�
HVWXGLDQWHV�OOHYDURQ�D�FDER�ODV�DFWLYLGDGHV�GH�HQVHxDQ]D�SHUR�VLQ�KDFHU�XVR�GH�7,&�
������6H�SUHVHQWDQ�HQ�ODV�WDEODV���\����ORV�UHVXOWDGRV�HQ�WpUPLQRV�GH�IRUWDOH]DV�\�GHELOLGDGHV�
GHWHFWDGRV�HQ�OD�LPSOHPHQWDFLyQ�SDUD�FDGD�PHWRGRORJtD�D�SDUWLU�GHO�VHJXLPLHQWR�\�DQáOLVLV�GHO�
GRFHQWH�D�ODV�DFWLYLGDGHV�GH�HQVHxDQ]D�\�GHVGH�OD�SHUVSHFWLYD�GH�ORV�HVWXGLDQWHV��UHFRJLGRV�HQ�OD�
HYDOXDFLyQ�DO�FXUVR���
 �
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7DEOD��.�
Fortalezas y debilidades detectadas con los estudiantes del grupo experimental 

*R83O D( CO17ROL SI1 7IC 

)OR7AL(=AS D(%ILIDAD(S 

- 2ULHQWDFLyQ�GRFHQWH�SHUPDQHQWH 
- (VSDFLRV�GH�VRFLDOL]DFLyQ�HQ�FODVH�� 
- 8WLOL]DFLyQ�GH�LQVWUXPHQWRV�SDUD�JUDILFDU��\�

PHGLU�HOHPHQWRV�JHRPpWULFRV� 
- 0HWRGRORJtD�FRQRFLGD�SRU�ORV�HVWXGLDQWHV� 
- (O�GRFHQWH�GLULJH�ODV�VRFLDOL]DFLRQHV�\�GHEDWHV�

GDGRV�HQ�FODVH��
- /D�DVLVWHQFLD�D�ODV�FODVHV�HV�FRQVWDQWH�SRU�SDUWH�

GH�ORV�HVWXGLDQWHV�
- �/RV�HVWXGLDQWHV�HQ�VX�PD\RUtD�WUDEDMDQ�\��

SUHVHQWDQ�ODV�WDUHDV�GH�HQVHxDQ]D�SURSXHVWDV�
SDUD�FDGD�FODVH��

- �/D�PD\RU�SDUWH�GHO�WUDEDMR�VH�UHDOL]D�GHQWUR�GH�
ORV�KRUDULRV�GH�FODVH�

- XVHQFLD�HQ�XWLOL]DFLyQ�GH�KHUUDPLHQWDV�
WHFQROyJLFDV��

- $FFHVR�LOLPLWDGR�D��IXHQWHV�GH�LQIRUPDFLyQ��
- $XVHQFLD�GH�HVWUDWHJLDV�HQ��WUDEDMR�FRODERUDWLYR�
- /DV�WDUHDV�GH�FRQVXOWD�QR�SUHVHQWDQ�SURIXQGLGDG�

DOJXQD�\�ORV�HVWXGLDQWHV�QR�VH�SUHRFXSDQ�SRU�
FRPSUHQGHU�GLFKDV�FRQVXOWDV�

- 6H� HPSOHD� PXFKR� WLHPSR� SDUD� UHDOL]DU� JUDILFDV�
PDQXDOPHQWH� \� HVWR� GHVYtD� HO� REMHWLYR� GH�
HQFRQWUDU�SDWURQHV�SDUD�JHQHUDOL]DU�SURSLHGDGHV��

- (V�GLItFLO�PRGLILFDU�KRUDULRV�SDUD�OD�SUHVHQWDFLyQ�
GH�HYDOXDFLRQHV��

- 1R�VH�DSURYHFKD�HQ�VX�WRWDOLGDG�ORV�WLHPSRV�SDUD�
WUDEDMDU�GHQWUR�GH�OD�FODVH��

7DEOD�����
Fortalezas y debilidades detectadas con los estudiantes del grupo experimental. 

*R83O (;3(RIM(17AL CO1 7IC 

)OR7AL(=AS D(%ILIDAD(S 
 

- 0RWLYDFLyQ�LQLFLDO�SRU�SDUWH�GH�ORV�HVWXGLDQWHV�
SRU�LQYROXFUDU�7,&V�

- /DV�7,&V�SRVLELOLWDQ�HO�WUDEDMR�HQ�JUXSR�GH�
IRUPD�VLQFUyQLFD�\�DVLQFUyQLFD�

- DFFHVR�DO�FXUVR�GH�WULJRQRPHWUtD�HQ�FXDOTXLHU�
PRPHQWR�VLQ�VHU�OLPLWDGR�D�ODV�KRUDV�GH�FODVH 

- DFFHVR�D�GLYHUVDV�IXHQWHV�GH�LQIRUPDFLyQ� 
- VH�JHQHUD�OD�QHFHVLGDG�GH�FRQVXOWDU�RWUDV�IXHQWHV�

GH�LQIRUPDFLyQ�� 
- /DV�UHGHV�VRFLDOHV�SUHVHQWDQ�XQ�FDQDO�GH�

FRPXQLFDFLyQ�PX\�HIHFWLYR� 
- 6H�WLHQHQ�GLIHUHQWHV�PHGLRV�GH�FRPXQLFDFLyQ�

TXH�SHUPLWHQ�OD�FRPXQLFDFLyQ�VLQFUyQLFD�\�
DVLQFUyQLFD�VLQ�LPSRUWDU�GLVWDQFLDV�QL�WLHPSRV�� 

- 6H�IRUWDOHFH�OD�KDELOLGDG�GH�DUJXPHQWDU�VXV�
SODQWHDPLHQWRV�PDWHPáWLFRV� 

- 6H�IRUWDOHFH�OD�XWLOL]DFLyQ�GH�XQ�OHQJXDMH�
PDWHPáWLFR 

- 6H�HPSLH]DQ�D�JHQHUDU�HVWUDWHJLDV�GH�DXWR��
DSUHQGL]DMH� 

- /D�UHDOL]DFLyQ�GH�WXWRUtDV�YLUWXDOHV�RULHQWDQ�HO�
SURFHVR�GH�HQVHxDQ]D�DSUHQGL]DMH 

- /RV�IRURV�SHUPLWHQ�OD�VRFLDOL]DFLyQ�\�HO�GHEDWH�
GH�PDQHUD�DVLQFUyQLFD�� 

- 6H�HPSLH]D�D�IRUWDOHFHU�OD�KDELOLGDG�GH�
DUJXPHQWDU�VXV�DSRUWHV� 

- DQDOIDEHWL]DFLRQ�WHFQROyJLFD�
- QHFHVLGDG�GH�RULHQWDFLyQ�SRU�SDUWH�GHO�GRFHQWH�
- $XVHQFLD�GH�KáELWRV�GH�HVWXGLR�\�DXWRQRPtD�

SDUD�FRQVWUXLU�VX�SURSLR�FRQRFLPLHQWR��
- (O�FRPSXWDGRU�\�OD�LQWHUQHW�VH�FRQYLHUWHQ�HQ�XQ�

GLVWUDFWRU�D�OD�KRUD�GH�WUDEDMDU�HQ�OD�DGTXLVLFLyQ�
GH�VX�SURSLR�FRQRFLPLHQWR�

- /D�DXVHQFLD�GH�KáELWRV�GH�OHFWXUD�\�DWHQFLyQ�
DIHFWDQ�HO�VHJXLPLHQWR�GH�LQVWUXFFLRQHV�HQ�HO�
DXOD��

- 6H�SLHUGH�PRWLYDFLyQ�H�LQWHUpV�IáFLOPHQWH��
- 7LHPSRV�OLPLWDGRV�GH�FRQH[LyQ�SDUD�DOJXQRV�

HVWXGLDQWHV�
- )DOWD�SDUWLFLSDFLyQ�HQ�ORV�IRURV��
- 'LILFXOWDGHV�SDUD�HVWDEOHFHU�KRUDV�GH�HQFXHQWUR�

H[WUD�FODVH�SDUD�ODV�WXWRUtDV�YLUWXDOHV��
- ,QFXPSOLPLHQWR�HQ�OD�HQWUHJD�GH�WDUHDV�
- 6H�UHTXLHUH�GH�SODQLILFDFLyQ�GHWDOODGD�\�

HVWUDWpJLFD�SDUD�HYLWDU�DFWRV�GH�FRSLD�HQ�ODV�
WDUHDV�\D�TXH�ORV�HVWXGLDQWHV�XWLOL]DQ�/DV�
KHUUDPLHQWDV�WHFQROyJLFDV�SDUD�FRPSDUWLU�
WDUHDV�D�PDQHUD�GH�³FRSLD´��

- )DOWD�HQWUHQDPLHQWR�HQ�HO�GLVFXUVR�
DUJXPHQWDWLYR�HQ�ORV�GHEDWHV�

- SUREOHPDV�GH�FRQH[LyQ�D�LQWHUQHW�HQ�ODV�VDODV�
GH�LQIRUPáWLFD�GHO�FROHJLR��
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��������/DV�IRUWDOH]DV�\�GHELOLGDGHV�GHWHFWDGDV�HQ�FDGD�JUXSR�GH�HVWXGLDQWHV�MXVWLILFDQ�WDPELpQ�ORV�
UHVXOWDGRV�REWHQLGRV�HQ�OD�FDOLILFDFLyQ�GH�OD�HYDOXDFLyQ��GH�IRUPD�FXDQWLWDWLYD��GH�ORV�HVWXGLDQWHV�
D�SDUWLU�GH�ORV�GLIHUHQWHV�LQVWUXPHQWRV�GH�HYDOXDFLyQ�\�SHUPLWHQ�JHQHUDU�HVWUDWHJLDV��FDPELRV�\�
DFFLRQHV�SDUD�LPSOHPHQWDU�HQ�XQ�QXHYR�FLFOR��6H�PXHVWUD�HQ�OD�ILJXUD���OD�FRPSDUDFLyQ�HQWUH�ORV�
GRV�PRPHQWRV�GH�OD�SURSXHVWD�\�ORV�GRV�JUXSRV�GH�HVWXGLDQWHV��PHWRGRORJtD�$�FRUUHVSRQGH�DO�
JUXSR�H[SHULPHQWDO�\�PHWRGRORJtD�%�FRUUHVSRQGH�DO�JUXSR�H[SHULPHQWDO���

�Figura 5.�5HVXOWDGRV�FXDQWLWDWLYRV�GH�ORV�HVWXGLDQWHV��

&RQFOXVLRQHV�
�� /D�LQFRUSRUDFLyQ�GH�KHUUDPLHQWDV�/06�HQ�HO�DXOD��VRIWZDUH�HGXFDWLYRV�\�HQ�JHQHUDO�GH�

7,&V�GHEH�VHU�XQ�SURFHVR�SODQLILFDGR�REMHWLYDPHQWH��HYDOXDGR�\�UHIOH[LRQDGR�TXH�UHTXLHUH�
GH�DQáOLVLV�\�HVWXGLR�SUHYLR���WDQWR�SDUD�VX�GLVHxR�FRPR�SDUD�OD�LPSOHPHQWDFLyQ�DGHFXDGD�
TXH�UHDOPHQWH�DSR\H�\�IDFLOLWH�ORV�DSUHQGL]DMHV�GHQWUR�GHO�SURFHVR�GH�HQVHxDQ]D�
DSUHQGL]DMH�\D�TXH�OD�KHUUDPLHQWD�SRU�Vt�VROD�QR�FXPSOH�OD�IXQFLyQ�GH�HQVHxDU��

�� (O�DQáOLVLV�GLGáFWLFR�D�XQD�HVWUXFWXUD�PDWHPáWLFD�D�HQVHxDU�SHUPLWH�DO�GRFHQWH�VHU�
FRQVFLHQWH�GH�VXV�DFFLRQHV�EDMR�XQ�URO�DQDOtWLFR�\�UHIOH[LYR�GH�VX�SURSLD�SUDFWLFD��WDQWR�HQ�
OD�VHOHFFLyQ�GH�FRQWHQLGRV��DQáOLVLV�\�HVWLPDFLyQ�GH�OD�FRJQLFLyQ�GH�ORV�DSUHQGLFHV��
SURSXHVWD�GH�HQVHxDQ]D�FRPR�HQ�OD�DFWXDFLyQ�HQ�OD�SUáFWLFD���

�� 3ODWHDU�XQD�SURSXHVWD�GH�HQVHxDQ]D�GHQWUR�GH�XQ�FLFOR�GH�DQáOLVLV�GLGáFWLFR�OH�SHUPLWH�DO�
GRFHQWH�WHQHU�KHUUDPLHQWDV�QHFHVDULDV�SDUD�SURSRQHU�GHWHUPLQDGDV�DFFLRQHV�\�HVWDU�VHJXUR�
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WDQWR�GHO�HO�FRQWHQLGR�D�WUDEDMDU��FRPR�GH�OR�TXH�SUHWHQGH�DOFDQ]DU�HQ�ORV�SURFHVRV�
FRJQLWLYRV�GH�ORV�HVWXGLDQWHV��

�� 6H�GHWHFWy�XQD�DQDOIDEHWL]DFLyQ�WHFQROyJLFD�HQ�ORV�HVWXGLDQWHV�OD�FXDO�SXHGH�VHU�FDXVDQWH�
GH�IUDFDVRV�DO�LQFRUSRUDU�HVWUDWHJLDV�DSR\DGDV�HQ�OD�XWLOL]DFLyQ�GH�7,&V��SRU�OR�TXH�VH�
HVSHUD�TXH�OD�HVFXHOD�VH�VLJD�SUHRFXSDQGR�SRU�HGXFDU�HQ�WHFQRORJtD�GHVGH�ODV�GLIHUHQWHV�
áUHDV�GHO�FRQRFLPLHQWR��

�� /D�LQFRUSRUDFLyQ�\�XWLOL]DFLyQ�GH�KHUUDPLHQWDV�GH�WHFQRORJtD�H�LQIRUPDFLyQ�HQ�HO��SURFHVR�
GH�HQVHxDQ]D�DSUHQGL]DMH�GH�GHWHUPLQDGD�HVWUXFWXUD�FRQFHSWXDO�QR�VROR�DSR\DQ�OD�
HQVHxDQ]D�\�IDFLOLWDQ�ORV�DSUHQGL]DMHV���VLQR�TXH�SHUPLWHQ�TXH�ORV�HVWXGLDQWHV�DGTXLHUDQ�
KHUUDPLHQWDV�~WLOHV�SDUD�VX�YLGD�D�OD�KRUD�GH�HQIUHQWDUVH�DO�PXQGR�ODERUDO��XQLYHUVLWDULR�\�
HQ�JHQHUDO�DO�PXQGR�WHFQROyJLFR���

�� /D�PHWRGRORJtD�FRQYHQFLRQDO�DXQTXH�QR�VH�TXHGy�HQ�HO�SDUDGLJPD�GH�OD�HQVHxDQ]D�
WUDGLFLRQDO�SUHVHQWD�GLILFXOWDGHV�SDUD�ODV�FXDOHV�ODV�7,&V�SXHGHQ�DSRUWDU�SDUD�VXSHUDUODV�VLQ�
HPEDUJR��HO�KHFKR�GH�WHQHU�OD�SUHVHQFLD�GHO�GRFHQWH�RULHQWDQGR�HO�SURFHVR�VH�PRVWUy�
LQGLVSHQVDEOH�SDUD�ORV�DSUHQGLFHV�\D�TXH�OD�HVFXHOD�DFWXDO�QR�SURPXHYH�HVWUDWHJLDV�
HILFLHQWHV�TXH�JHQHUHQ�KáELWRV�GH�HVWXGLR��

�� /D�PHWRGRORJtD�SRU�PHGLR�GH�/06�H�LQFRUSRUDQGR�7,&6�HQ�HO�DXOD�SUHVHQWD�FRPR�PD\RU�
GLILFXOWDG�OD�DXVHQFLD�GHO�SURIHVRU�SDUD�RULHQWDU�HO�SURFHVR�VLQ�HPEDUJR��PRVWUR�IRUWDOH]DV�
SDUD�JHQHUDU�WUDEDMR�FRRSHUDWLYR�R�FRODERUDWLYR�DVt�FRPR�SDUD�JHQHUDU�GHEDWHV�FRJQLWLYRV�
SRU�PHGLR�GH�ORV�IRURV�D�SDUWLU�GH�ORV�FXDOHV�VH�GHVDUUROOD�DGHPáV�OD�KDELOLGDG�FRPXQLFDWLYD�
\�DUJXPHQWDWLYD�SDUD�H[SUHVDU�ORV�VDEHUHV�PDWHPáWLFRV��

�� 3DUD�VDWLVIDFHU�ODV�QHFHVLGDGHV�GH�OD�HVFXHOD�DFWXDO�HV�SRVLEOH�PH]FODU�ODV�GRV�PHWRGRORJtDV�
LPSOHPHQWDGDV�HQ�HVWD�SURSXHVWD�D�SDUWLU�GH�ORV�UHVXOWDGRV�SRVLWLYRV�GH�FDGD�XQD�\�JHQHUDU�
DPELHQWHV�GH�DSUHQGL]DMH�PáV�FRPSOHWRV�TXH�LQYROXFUHQ�7,&V�GH�PDQHUD�FRQVFLHQWH�\�
DGHFXDGD�\�TXH�VH�FDUDFWHULFHQ�SRU�WHQHU�OD�RULHQWDFLyQ�SHUPDQHQWH�GHO�GRFHQWH���
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As posstveis inter�relações das redes sociais online com alguns 
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VRFLDO�QHWZRUNV�DQG�RQOLQH�FRPPXQLWLHV�RI�SUDFWLFH��&R3���ZKLFK�LV�D��ORFDO��
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�&0&��WrP�VH�QRYDV�IRUPDV�GH�LQWHUDomR�VRFLDO��GLIHUHQWHV�GDV�WUDGLFLRQDLV�IRUPDV�GH�
LQWHUDomR�SUHVHQFLDO�RX�LQWHUDomR�IDFH�D�IDFH��6LOYD���������&RP�LVVR��DV�SRVVLELOLGDGHV�
SHGDJyJLFDV�GH�XVR�GD�Internet HVWmR�VH�WRUQDQGR�FDGD�YH]�PDLRUHV�H��D�FDGD�GLD��VXUJHP�
QRYDV�PDQHLUDV�GH�XVDU�D�UHGH�FRPR�XP�HVSDoR�YLUWXDO��R�TXDO�SURSRUFLRQD�QRYDV�IRUPDV�GH�
HQVLQDU�H�QRYDV�IRUPDV�GH�DSUHQGHU��SRVVLELOLWDQGR�QRYDV�IRUPDV�GH�FRPXQLFDomR�HQWUH�DV�
SHVVRDV��$�TXDQWLGDGH�GH�SHVVRDV�TXH�EXVFDP�D�Internet VH�WRUQD�PDLRU�D�FDGD�LQVWDQWH��
(VVH�IDWR�QRV�OHYD�D�UHIOHWLU�VREUH�D�&0&��0LVNXOLQ�HW�DO��������GHVWDFDP�GRLV�DVSHFWRV�
LPSRUWDQWHV�SURSRUFLRQDGRV�SHOD�&0&��D�interação��TXH�SURSLFLD�VXSRUWH�D�WURFD�GH�
LQIRUPDomR�H�FRPXQLFDomR�HQWUH�DOXQRV�H�HQWUH�DOXQRV�H�SURIHVVRUHV��PDQWHQGR�YLYD�XPD�
FRQH[mR�HQWUH�DV�SHVVRDV�H�D�colaboração��TXH�DSyLD�R�GHVHQYROYLPHQWR�GH�SURMHWRV�
FRODERUDWLYRV��SRVVLELOLWDQGR�D�UHIOH[mR�FRPSDUWLOKDGD�H�XPD�DSUHQGL]DJHP�VRFLDO��

8PD�RXWUD�GLPHQVmR�LPSRUWDQWH�UHODFLRQD�VH�j�SUHVHQoD�VRFLDO��3DOORI�H�3UDWW���������
SHUFHSomR�GR�DOXQR�FRPR�XPD�SHVVRD�UHDO�HP�XPD�FRPXQLFDomR�PHGLDGD�SHODV�7,&��RX�
VHMD��XP�VHQWLPHQWR�GH�FRPXQLGDGH�H�FRQH[mR�HQWUH�RV�DOXQRV��EDVHDGR�QDV�GLPHQV}HV�GR�
FRQWH[WR�VRFLDO��FRPXQLFDomR�online H�LQWHUDomR��FRQWULEXLQGR�SRVLWLYDPHQWH�QRV�SURFHVVRV�
GH�HQVLQR�H�DSUHQGL]DJHP�H�QD�VDWLVIDomR�GR�DOXQR�FRP�R�FXUVR�online��$�FRODERUDomR�
FRQWULEXL�SDUD�PHOKRUHV�UHVXOWDGRV�QD�DSUHQGL]DJHP�H�UHGX]�R�SRWHQFLDO�GH�LVRODPHQWR�GR�
DOXQR�TXH�SRGH�RFRUUHU�HP�DPELHQWHV�YLUWXDLV��4XDQWR�DR�SURIHVVRU��HP�DPELHQWHV�online��
0LVNXOLQ��6LOYD�H�5RVD��������DSUHVHQWDUDP�FRQVLGHUDo}HV�VREUH�D�FXOWXUD�GRFHQWH�GH�
SURIHVVRUHV�GH�0DWHPáWLFD��VRE�XPD�SHUVSHFWLYD�VyFLR�FXOWXUDO��3pUH]�*yPH]���������
UHVVDOWDQGR�DOJXPDV�GLPHQV}HV�LPSOtFLWDV�QD�FXOWXUD�GRFHQWH�GHVVH�SURIHVVRU��HP�XPD�
FRPXQLGDGH�YLUWXDO��H�DV�SRVVtYHLV�LQIOXrQFLDV�H�UH�VLJQLILFDo}HV�HP�VXD�SUáWLFD�SHGDJyJLFD��
$V�H[SHULrQFLDV�FRPSDUWLOKDGDV�DGYLQGDV�GD�FRPXQLGDGH�YLUWXDO�VmR�FDUUHJDGDV�GH�DVSHFWRV�
GD�GLYHUVLGDGH�FXOWXUDO�TXH�SHUPHLDP�D�YLGD�GRV�SURIHVVRUHV��(VVHV�DVSHFWRV��SURYHQLHQWHV�
GD�PXOWLSOLFLGDGH�GH�FXOWXUDV�TXH�VH�HQWUHFUX]DP�QD�FRQVWLWXLomR�GD�FXOWXUD�GRFHQWH��
LQWHUIHUHP�GLUHWDPHQWH�QD�FRQVWLWXLomR�GHVVD�FRPXQLGDGH�YLUWXDO��7HPRV��GLPHQV}HV�FRPR��
D�SUáWLFD�GHPRFUáWLFD��D�GLPHQVmR�VRFLDO��GLPHQVmR�SROtWLFD�H�D�GLPHQVmR�HGXFDFLRQDO��
GLPHQVmR�LQWHUDWLYD�H�GLPHQVmR�FRODERUDWLYD�GD�SURFHVVRV�HGXFDWLYRV��QD�UHGH�VRFLDO��

$�,QWHUQHW�p�XP�PHLR�GH�FRPXQLFDomR�TXH�SRGH�DX[LOLDU�DPSOLDU�H�WUDQVIRUPDU�DV�
IRUPDV�DWXDLV�GH�HQVLQDU�H�GH�DSUHQGHU��7DO�DILUPDomR�SRGH�VHU�FRUURERUDGD�SHODV�LGHLDV�GH�
.HQVNL���������TXH�SURS}H�TXH�DV�WUDQVIRUPDo}HV�WHFQROyJLFDV�GD�DWXDOLGDGH�FRQIHUHP�
QRYRV�ULWPRV�H�GLPHQV}HV�jV�WDUHIDV�GH�HQVLQDU�H�DSUHQGHU��

1HVVD�PHVPD�SHUVSHFWLYD��0LVNXOLQ��������S������SRQWXD�TXH�³DV�SRVVLELOLGDGHV�
SHGDJyJLFDV�GH�XVR�GD�,QWHUQHW�FRPR�IHUUDPHQWD�HGXFDFLRQDO�HVWmR�VH�WRUQDQGR�FDGD�YH]�
PDLRUHV��D�FDGD�GLD�VXUJHP�QRYDV�PDQHLUDV�GH�XVDU�D�UHGH�FRP�QRYDV�IRUPDV�GH�VH�
FRQFHEHU�R�SURFHVVR�HGXFDWLYR´��

(VVDV�QRYDV�IRUPDV�GH�FRQFHLWXDU�RV�SURFHVVRV�HGXFDWLYRV��QmR�SRGHP�GHL[DU�GH�
FRQVLGHUDU�DV�SRWHQFLDOLGDGHV�GLGáWLFR�SHGDJyJLFDV�GDV�UHGHV�VRFLDLV��$V�UHGHV�VRFLDLV�GH�
UHODFLRQDPHQWR��FRPR�)DFHERRN��%ORJ��7ZLWWHU�RFXSDP�OXJDU�GH�GHVWDTXH�QD�VRFLHGDGH�
FRQWHPSRUkQHD��HVSHFLDOPHQWH�QD�YLGD�GRV�FKDPDGRV�1DWLYRV�'LJLWDLV��3UHQVN\���������

1HVVH�VHQWLGR��%DUNHU��������FDUDFWHUL]D�DV�UHGHV�VRFLDLV�FRPR�JUXSRV�FRQHFWDGRV�SRU�
DOJR�HP�FRPXP��D�SDUWLOKD�GH�XP�HVWDWXWR�VRFLDO��D�VLPLODULGDGH�GRV�FDUJRV�TXH�RFXSDP�H�D�
FXOWXUD�RX�SUR[LPLGDGH�JHRJUáILFD��1R�FRQWH[WR�GDV�³UHGHV�VRFLDLV�RQOLQH´�LPSRUWD�UHIHULU�
FDUDFWHUtVWLFDV�PDLV�SDUWLFXODUHV�GHVWH�WLSR�GH�UHGHV��6HJXQGR�%DUURV��������³$V�UHGHV�
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VRFLDLV�QD�:HE�HPHUJHP�GDV�SUáWLFDV�GH�LQWHUDomR�RULHQWDGDV�SDUD�D�SDUWLOKD�H�IRUPDomR�GH�
JUXSRV�GH�LQWHUHVVH�TXH�HVWmR�QD�RULJHP�GDV�QDUUDWLYDV�GLJLWDLV�GD�6RFLHGDGH�GR�&RQKHFLPHQWR´��

1DV�QRYDV�SUáWLFDV�GH�LQWHUDomR��GHVWDFDPRV�DV�DWLYLGDGHV�GLGáWLFDV�GHFRUUHQWHV�GDV�
GLIHUHQWHV�IHUUDPHQWDV�FRPSXWDFLRQDLV��TXH�SRGHP�VHU�UHDOL]DGDV�SRU�PHLR�GD�,QWHUQHW�±�RV�
&KDWV���RV�)yUXQV�GH�'LVFXVVmR���RV�%ORJV���R�7ZLWWHU���R�)DFHERRN��TXH��FRP�VXDV�LQ~PHUDV�
IRUPDV�GH�LQWHUDomR�HQWUH�SURIHVVRUHV�H�DOXQRV��SRGHP�SHUPLWLU�XPD�DSUHQGL]DJHP�FRODERUDWLYD��
$WXDOPHQWH��RV�%ORJV��7ZLWWHU�H�R�)DFHERRN�HVWmR�VH�FRQVROLGDQGR�FRPR�DPELHQWHV�GH�
DSUHQGL]DJHP��FHQáULRV�GH�DSUHQGL]DJHQV��FRPXQLGDGHV�YLUWXDLV��FRPXQLGDGHV�GH�SUáWLFD�YLUWXDO��
HQWUH�RXWURV��

6HJXQGR�7HUUD���������R�Blog SHUPLWH�D�LQWHUDWLYLGDGH�H�D�IRUPDomR�GH�FRPXQLGDGHV��SRLV�
FDGD�WH[WR��áXGLR�RX�YtGHR�SRVWDGR�DGPLWH�TXH�VHMDP�LQVHULGRV�FRPHQWáULRV��SRVVLELOLWDQGR�D�
FRPXQLFDomR�HQWUH�RV�SDUWLFLSDQWHV��2V�Blogs SRGHP�VHU�LQWHUOLJDGRV�HQWUH�VL��HQWUH�R�IDFHERRN�H�
WZLWWHU��SRU�PHLR�GH�OLQNV��IRUPDQGR�XPD�UHGH�GH�FRPXQLGDGHV�VLPLODUHV�RX�GH�DVVXQWRV�
UHODFLRQDGRV��HP�TXH�RV�SDUWLFLSDQWHV��SURIHVVRUHV�H�DOXQRV��FRPXQLFDP�VH�H�FRPSDUWLOKDP�
H[SHULrQFLDV��

2�7ZLWWHU�SRU�FDUDFWHUL]DU�VH�FRPR�XPD�YLD�GH�FRPXQLFDomR�UáSLGD�H�HILFD]�SRU�XWLOL]DU�
SDUD�D�FRPXQLFDomR��HP�VXD�LQWHUIDFH��XP�Q~PHUR�FRQVLGHUDYHOPHQWH�SHTXHQR�GH�FDUDFWHUHV��R�
TXH�REULJD�SRVWDJHQV�REMHWLYDV�SRU�SDUWH�GRV�DOXQRV��SRU�SRGHU�VHU�DFHVVDGD�FRP�IDFLOLGDGH��
LQFOXVLYH�DWUDYpV�GH�DSDUHOKRV�FHOXODUHV�FRQHFWáYHLV�j�5HGH��3HUPLWH�D�FRPXQLFDomR�VLJQLILFDWLYD�
H�FRODERUDWLYD�HQWUH�SURIHVVRU�H�DOXQRV�IRUPDQGR�XPD�FRPXQLGDGH�GH�SUáWLFD��

2�)DFHERRN����DGDSWD�VH�jV�QHFHVVLGDGHV�GH�VHXV�XVXáULRV�H�j�GHPDQGD�GD�VRFLHGDGH�DWXDO�
SRU�FRQKHFLPHQWR��LQWHUDomR��FRODERUDomR��(VVH�DPELHQWH�HP�UHVSRVWD�D�HVVD�GHPDQGD�WHP�
DVVXPLGR�VWDWXV�GH�DPELHQWH�YLUWXDO�GH�DSUHQGL]DJHP��2�SRWHQFLDO�SHGDJyJLFR�GD�UHGH�QHVVH�
VHQWLGR�SRGH�VHU�H[SORUDGR�SHOD�HVFROD�H�SURIHVVRUHV�VLQDOL]DQGR�DRV�DOXQRV�RV�DIIRUGDQFHV��SDUD�
D�HPHUJrQFLD�GH�QRYDV�IRUPDV�GH�DSUHQGL]DJHP��6RX]D��������FLWDQGR�1RUPDQ��������IDOD�GH�
DIIRUGDQFHV�SHUFHELGDV��TXH�GL]�UHVSHLWR�j�LQWHUSUHWDomR�TXH�R�VXMHLWR�ID]�GRV�SURSLFLDPHQWRV�
RIHUHFLGRV�SHOR�DPELHQWH�SDUD�VXD�DomR��1R�)DFHERRN�DV�Do}HV�SRGHP�HPHUJLU�GH�FDPLQKRV�
GLVWLQWRV��GH�DFRUGR�FRP�DV�DIIRUGDQFHV�SHUFHELGDV�SHORV�XVXáULRV�H�SHODV�DGDSWDo}HV�H�
UHDSURSULDo}HV�SURPRYLGDV�SHOD�GLQkPLFD�GHVVH�VLVWHPD�FRPSOH[R�H�SURSRUFLRQDU�DR�DOXQR�D�
H[SHULrQFLD�GH�XPD�DSUHQGL]DJHP�FRODERUDWLYD��GLQkPLFD�H�OLYUH��
                                                            
1 2� WHUPR� �FKDW�� VLJQLILFD� D� SRVVLELOLGDGH� GH��EDWHU� SDSR�� FRP� RXWURV� XVXáULRV� GD� ,QWHUQHW�� WUDWD�VH�
GH� XPD�FRPXQLFDomR�VtQFURQD��HP�WHPSR�UHDO��
��)yUXP�GH�'LVFXVVmR�p�XPD�IHUUDPHQWD�GHVWLQDGD�D�SURPRYHU�GHEDWHV�SRU�PHLR�GH�PHQVDJHQV�SXEOLFDGDV�
DERUGDQGR�XP�WHPD�GH�LQWHUHVVH��DJOXWLQDQGR�YáULDV�SHVVRDV��7UDWD�VH�GH�XPD�FRPXQLFDomR�DVVtQFURQD��
QmR�HP��
WHPSR�UHDO��
��%ORJ�p�XP�HVSDoR�QD�ZHE�FXMD�HVWUXWXUD�SHUPLWH��GXPD�IRUPD�VLPSOHV�H�GLUHWD��R�UHJLVWR�FURQROyJLFR��
IUHTXHQWH�H�LPHGLDWR�GDV�VXDV�RSLQL}HV��HPRo}HV��LPDJHQV��IDWRV��RX�TXDOTXHU�RXWUR�WLSR�GH�FRQWH~GR�j�VXD�
HVFROKD��
��7ZLWWHU�p�XPD�UHGH�VRFLDO�H�VHUYLGRU�SDUD�PLFUREORJJLQJ��TXH�SHUPLWH�DRV�XVXáULRV�HQYLDU�H�UHFHEHU�
DWXDOL]Do}HV�SHVVRDLV�GH�RXWURV�FRQWDWRV��HP�WH[WRV�GH�DWp�����FDUDFWHUHV��
��)DFHERRN�p� XPD�SODWDIRUPD�RQGH�PDQWHPRV�XP�SHUILO� SHVVRDO� SDUD� QRV� UHODFLRQDUPRV�FRP�QRVVD�
UHGH� GH�DPLJRV��SRGHPRV�SRVWDU�IRWRV��YtGHRV� 
6 $IIRUGDQFHV�p�D�TXDOLGDGH�GH�XP�REMHWR��RX�GH�XP�DPELHQWH��TXH�SHUPLWH�TXH�XP�LQGLYtGXR�UHDOL]H�XPD�
DomR� 
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6HQGR�DVVLP��DFUHGLWD�VH�TXH�R�WUDEDOKR�HP�JUXSR��PHGLDGR�SHOD�SHVTXLVD�H�SHOD�
XWLOL]DomR�GD�5HGH�6RFLDO��WHQGH�D�UHIRUoDU�FRQFHLWRV�H�DPSOLDU�FRQKHFLPHQWR��6HJXQGR�
%HOORQL���������DV�WHFQRORJLDV�SRGHP�FRQWULEXLU�SDUD�D�DSUHQGL]DJHP��1R�HQWDQWR��DGYHUWH��
WXGR�GHSHQGH�GD�PHGLDomR�SHGDJyJLFD�TXH�LQVSLUD�H�RULHQWD�HVWD�DWLYLGDGH��$�LQRYDomR�
GHYH�RFRUUHU�PXLWR�PDLV�QDV�PHWRGRORJLDV�H�HVWUDWpJLDV�GH�HQVLQR�IHLWDV�GR�TXH�QD�
XWLOL]DomR�SXUD�H�VLPSOHV�GH�DSDUHOKRV�WHFQROyJLFRV�SRWHQFLDOL]DQGR�DR�Pá[LPR�DV�
SRVVLELOLGDGHV�GH�DSUHQGL]DJHP�DXW{QRPD��

)RL�SHQVDQGR�QHVVDV�QRYDV�SUáWLFDV�TXH�DERUGDP�DV�7,&�TXH�VH�GHX�D�HVFROKD�GD�TXHVWmR�
QRUWHDGRUD�GHVWD�SHVTXLVD��4XDLV�VmR�DV�SRVVtYHLV�SRWHQFLDOLGDGHV�GLGáWLFR�SHGDJyJLFDV�GDV�UHGHV�
VRFLDLV�HP�XPD�&RPXQLGDGH�GH�3UáWLFD�9LUWXDO"�,QYHVWLJDU�DV�SRWHQFLDOLGDGHV�GLGáWLFR��
SHGDJyJLFDV�GRV�%ORJV��GR�7ZLWWHU��GR�)DFHERRN�HP�XPD�&RPXQLGDGH�GH�3UáWLFD�9LUWXDO�
VLJQLILFD��HQWUH�RXWURV�DVSHFWRV��FRPSUHHQGHU�DV�SRVVtYHLV�LQWHU�UHODo}HV�H[LVWHQWHV�HQWUH�HVVDV�
UHGHV�VRFLDLV�H�RV�PRPHQWRV�IRUPDWLYRV��RV�TXDLV�SRGHP�VHU�FDUDFWHUL]DGRV�FRPR�FRPXQLGDGHV�
GH�SUáWLFD��QR�SURFHVVR�GH�IRUPDomR�GH�SURIHVVRUHV�GH�0DWHPáWLFD��

)ormação de professores de Matemática e as tecnologias da informação e comunicação 
*RVWDUtDPRV�GH�PRVWUDU�FRPR�DV�7HFQRORJLDV�GD�,QIRUPDomR�H�&RPXQLFDomR�±�

7,&�±�HVWmR�SUHVHQWHV�QR�SURFHVVR�GH�IRUPDomR�GH�SURIHVVRUHV�GH�0DWHPáWLFD��LQWHU�
UHODFLRQDQGR�DVSHFWRV�FDUDFWHUtVWLFRV�GH�DOJXQV�FRQFHLWRV�GH�FRPXQLGDGHV�GH�SUáWLFD���
FRP�DV�5HGHV�6RFLDLV��QR�SURFHVVR�GH�IRUPDomR�FRQWLQXDGD�GH�SURIHVVRUHV� 

 
Figura 1. 'LDJUDPD�±�7,&�QD�)RUPDomR�GH�3URIHVVRUHV�GH�0DWHPáWLFD�

$�IRUPDomR�GH�SURIHVVRUHV�YHP�VRIUHQGR�PXGDQoDV��GHYLGR�jV�GLYHUVDV�
WUDQVIRUPDo}HV�SUHVHQWHV�QD�VRFLHGDGH�DWXDO�H�jV�QRYDV�H[LJrQFLDV�VRFLDLV�TXH�VH�UHIOHWHP�
QDV�SUáWLFDV�SHGDJyJLFDV�H�QD�DomR�GR�SURIHVVRU�QR�VHX�FRWLGLDQR��H[LJLQGR�XPD�SUáWLFD�TXH�
DWHQGD�jV�QRYDV�QHFHVVLGDGHV�SURILVVLRQDLV��VRFLDLV��SROtWLFDV�H�FXOWXUDLV��

7DUGLII���������DR�GLVFRUUHU�DFHUFD�GD�IRUPDomR��GHVWDFD�TXH�DV�IRQWHV�GD�IRUPDomR�
SURILVVLRQDO�GRV�SURIHVVRUHV�QmR�VH�OLPLWDP�j�IRUPDomR�LQLFLDO�QD�XQLYHUVLGDGH��PDV�WUDWD�VH�
GH�XPD�IRUPDomR�FRQWLQXDGD�TXH�DEUDQJH�WRGD�D�FDUUHLUD�GRFHQWH��)UHLUH��������S������
GHVWDFD�TXH�³QD�IRUPDomR�SHUPDQHQWH�GRV�SURIHVVRUHV��R�PRPHQWR�IXQGDPHQWDO�p�R�GD�
                                                            
7 &RPXQLGDGH�GH�3UáWLFD��&R3� ±�VHJXQGR�:HQJHU���������&R3� VmR�JUXSRV�GH�SHVVRDV�TXH�FRPSDUWLOKDP�
XP�REMHWLYR�FRPXP�H��DWUDYpV�GH�XPD�LQWHUDomR�FRQVWDQWH��FRPSDUWLOKDP�H[SHULrQFLDV�H�SRGHP�DSUHQGHU�
FRODERUDWLYDPHQWH� 
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UHIOH[mR�FUtWLFD�VREUH�D�SUáWLFD´��SRLV��VHJXQGR�R�DXWRU��p�SHQVDQGR�FULWLFDPHQWH�D�SUáWLFD�GH�KRMH�
TXH�VH�SRGH�PHOKRUDU�D�SUy[LPD�SUáWLFD��

3RUWDQWR��SHUFHEH�VH�TXH�D�IRUPDomR�LQLFLDO�p�LQVXILFLHQWH�SDUD�WRGD�D�WDUHID�GH�IRUPDU�
SURIHVVRUHV�H��SRUWDQWR��p�SUHFLVR�TXH�D�IRUPDomR�VHMD�FRQWtQXD��$�TXHVWmR�GD�IRUPDomR�GH�
SURIHVVRUHV��LQLFLDO�H�FRQWLQXDGD��WHP�VH�FRQVWLWXtGR�HP�IRFR�GH�SHVTXLVD�HP�GLYHUVRV�FDPSRV�
FLHQWtILFRV��LQFOXLQGR�D�(GXFDomR�0DWHPáWLFD��

'C$PEURVLR��������GHVWDFD�TXH�R�IXWXUR�SURIHVVRU�GH�0DWHPáWLFD�GHYH�DSUHQGHU�QRYDV�
LGHLDV�PDWHPáWLFDV�GH�IRUPD�DOWHUQDWLYD��HQYROYHQGR�D�LQYHVWLJDomR��D�UHVROXomR�GH�SUREOHPDV�H�
DV�DSOLFDo}HV��(VVD�IRUPDomR�LQLFLDO�GHYH�SHUPLWLU�DR�SURIHVVRU�VHU�FUtWLFR�GH�VXD�SUySULD�SUáWLFD�H�
FRQVFLHQWH�GH�VXDV�IXWXUDV�UHVSRQVDELOLGDGHV�QD�IRUPDomR�PDWHPáWLFD�GRV�DOXQRV��

$SyV�HVVD�IRUPDomR��R�SURIHVVRU�QHFHVVLWD�FRQVWDQWHPHQWH�GH�DWXDOL]DomR��VHMD�SRU�PHLR�GH�
FXUVRV�GH�([WHQVmR��VHMD�SRU�(VSHFLDOL]DomR��0HVWUDGR��'RXWRUDGR��3yV�'RXWRUDGR��HQWUH�RXWURV��
(VVD�DWXDOL]DomR��WDPEpP�FKDPDGD�GH�)RUPDomR�&RQWLQXDGD��SRGH�RFRUUHU�QR�FRQWDWR�HQWUH�RV�
SDUHV��HP�UHXQL}HV�RX�HP�JUXSRV�GH�HVWXGRV��

0LVNXOLQ��������DSRQWD�D�LPSRUWkQFLD�GH�R�HGXFDGRU�PDWHPáWLFR�XWLOL]DU�DV�7,&�QD�VXD�
SUáWLFD�GRFHQWH��SRLV�R�GHVHQYROYLPHQWR�WHFQROyJLFR�SURSRUFLRQD�XPD�QRYD�GLPHQVmR�DR�
SURFHVVR�HGXFDFLRQDO��D�TXDO�WUDQVFHQGH�RV�SDUDGLJPDV�XOWUDSDVVDGRV�GR�HQVLQR�WUDGLFLRQDO��

2�XVR�FULDWLYR�GDV�7,&�SRGH�DX[LOLDU�RV�SURIHVVRUHV�D�GHVHQYROYHUHP�PHWRGRORJLDV�
GLIHUHQFLDGDV�GH�HQVLQR�H�DSUHQGL]DJHP��

3DUWLPRV�GR�SUHVVXSRVWR�GH�TXH�D�XWLOL]DomR�GLGáWLFD�GDV�5HGHV�6RFLDLV��� Blog, 7ZLWWHU��
)DFHERRN��SRGH�DPSOLDU�R�FRQKHFLPHQWR�SDUD�DOpP�GR�HVSDoR�ItVLFR�GD�VDOD�GH�DXOD��FULDQGR�XP�
DPELHQWH�LQWHUDWLYR��SRGHQGR�IRUPDU�XPD�FRPXQLGDGH�GH�SUáWLFD�YLUWXDO�

Comunidades virtuais de aprendi]agem �CVA� e comunidades de prática �Co3� 
Comunidades virtuais�

$V�FRPXQLGDGHV�YLUWXDLV�VmR�HVSDoRV�IRUPDGRV�SRU�JUXSRV�GH�SHVVRDV�QR�FLEHUHVSDoR��6HX�
IXQFLRQDPHQWR�HVWá�UHODFLRQDGR��HP�XP�SULPHLUR�PRPHQWR��jV�UHGHV�GH�FRQH[}HV�SURSRUFLRQDGDV�
SHODV�7,&�H��HP�XP�VHJXQGR�PRPHQWR��j�SRVVLELOLGDGH�GH��QHVVH�HVSDoR��SHVVRDV�FRP�REMHWLYRV�
FRPXQV�VH�HQFRQWUDUHP��HVWDEHOHFHUHP�UHODo}HV�HQWUH�VL�H�FRPSDUWLOKDUHP�H[SHULrQFLDV��

5KHLQJROG���������XP�GRV�SULPHLURV�DXWRUHV�D�XWLOL]DU�R�WHUPR�³FRPXQLGDGH�YLUWXDO´��
GHILQH�D�FRPR��RV�DJUHJDGRV�VRFLDLV�VXUJLGRV�QD�5HGH��TXDQGR�RV�LQWHUYHQLHQWHV�GH�XP�GHEDWH�R�
OHYDP�SRU�GLDQWH�HP�Q~PHUR�H�VHQWLPHQWR�VXILFLHQWHV�SDUD�IRUPDUHP�WHLDV�GH�UHODo}HV�SHVVRDLV�
QR�FLEHUHVSDoR´��5KHLQJROG�������S�������

0LVNXOLQ��6LOYD�H�5RVD��������DILUPDP�TXH�HVVDV�H[SHULrQFLDV�FRPSDUWLOKDGDV��HP�XPD�
&RPXQLGDGH�9LUWXDO��SHUPLWHP�D�³PXOWLSOLFLGDGH�GH�FXOWXUDV�TXH�VH�HQWUHFUX]DP�QD�FRQVWLWXLomR�
GD�FXOWXUD�GRFHQWH�H�LQWHUIHUHP�GLUHWDPHQWH�QD�FRQVWLWXLomR�GH�XPD�FRPXQLGDGH�YLUWXDO´��

$V�IRUPDV�GH�FRPXQLFDomR�GLVSRQtYHLV�QDV�FRPXQLGDGHV�YLUWXDLV��FRPR�%DWH�3DSR��&KDW���
)yUXQV��&RUUHLR�(OHWU{QLFR��HQWUH�RXWURV��VmR�UHFXUVRV�IXQGDPHQWDLV�SDUD�VHUHP�XWLOL]DGRV�QD�
SUáWLFD�GRFHQWH��SRLV�FRQWULEXHP�VLJQLILFDWLYDPHQWH�SDUD�R�GHVHQYROYLPHQWR�GD�DSUHQGL]DJHP�
FRODERUDWLYD�HP�XPD�FRPXQLGDGH��3UHHFH��������apud 6LOYD��������S�������

6HJXQGR�0LVNXOLQ��HW�DO���������FRQFHEHU�FRPXQLGDGHV�YLUWXDLV�FRPR�SRVVtYHLV�HVSDoRV�
IRUPDWLYRV�GH�SURIHVVRUHV�TXH�HQVLQDP�0DWHPáWLFD�SUHVVXS}H�DERUGDJHQV�WHyULFR��
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PHWRGROyJLFDV�GLIHUHQFLDGDV��TXH�FRQVLGHUDP�R�HVSDoR�YLUWXDO�FRPR�XP�SRVVtYHO�FRQWH[WR�
GH�DSUHQGL]DJHP�FRPSDUWLOKDGD�H�FRODERUDomR��QR�TXDO�SURIHVVRUHV�GHVHQYROYHP��
LQYHVWLJDP��GLVWLQWDV�SUáWLFDV�GH�VDOD�GH�DXOD��
Comunidades de 3rática�

&RQIRUPH�:HQJHU���������&RPXQLGDGHV�GH�3UáWLFD��&R3��VmR�JUXSRV�GH�SHVVRDV�TXH�
FRPSDUWLOKDP�XP�REMHWLYR�FRPXP�H��DWUDYpV�GH�XPD�LQWHUDomR�FRQVWDQWH��FRPSDUWLOKDP�
H[SHULrQFLDV�H�SRGHP�DSUHQGHU�FRODERUDWLYDPHQWH��³7UDEDOKDU�FRP�RXWURV�TXH�
FRPSDUWLOKDP�RV�PHVPRV�REMHWLYRV�p�GHILQLU�XP�IDWRU�HVVHQFLDO�SDUD�D�LQVWLWXLomR�D�TXDO�
SDUWLFLSDP��&RODERUDQGR�FRP�RV�GHPDLV�RX�RSRQGR�VH�D�HOHV��FRRSHUDQGR�FRP�D�LQVWLWXLomR�
H�DJLQGR�FRQWUD�HOD��GHILQHP�FROHWLYDPHQWH��VXDV�YLGDV�SURILVVLRQDLV�H�VXDV�UHODo}HV�SDUD�
GHVHPSHQKDU�VHXV�WUDEDOKRV�H�SURGX]LU�FROHWLYDPHQWH�R�TXH�R�SURFHVVR�GH�DSOLFDomR�p�QD�
SUáWLFD�´�:HQJHU��������S�������

1DV� FRPXQLGDGHV� GH� SUáWLFD� �&R3�� H� QDV� FRPXQLGDGHV� YLUWXDLV� GH� DSUHQGL]DJHP�
�&9$���R�SURIHVVRU�GHL[D�GH�VHU�D�~QLFD�IRQWH�GH�LQIRUPDomR�H�FRQKHFLPHQWR�H�SDVVD�D�FULDU�
RSRUWXQLGDGHV�SDUD�TXH�R�DOXQR�SDUWLFLSH�DWLYDPHQWH�QR�SURFHVVR�GH�DSUHQGL]DJHP��

'H�DFRUGR�FRP�R�H[SRVWR��QHVWD�SHVTXLVD�YDPRV�DVVXPLU�TXH�D�FRPXQLGDGH�RQOLQH��
FULDGD��WHUá�PRPHQWRV�HP�TXH�SRGHUá�VHU�FDUDFWHUL]DGD�SRU�FRPXQLGDGH�GH�SUáWLFD�YLUWXDO��
$VVLP��FRP�HVVDV�FRQFHSo}HV��H[SORUDQGR�DV�SRVVtYHLV�SRWHQFLDOLGDGHV�GLGáWLFR�
SHGDJyJLFDV�GDV�UHGHV�FRPXQLFDWLYDV�±�%ORJV�±�HP�XPD�&RPXQLGDGH�GH�3UáWLFD�9LUWXDO��
FRQWLQXDPRV�D�EXVFDU�FDPLQKRV�SDUD�R�GHVHQYROYLPHQWR�GD�SHVTXLVD��

$�VHJXLU�DSUHVHQWDPRV�D�PHWRGRORJLD�GH�SHVTXLVD��GHVFUHYHQGR�R�SURFHVVR�GH�
GHVHQYROYLPHQWR�GD�SHVTXLVD��

Metodologia de 3esquisa�
$�PHWRGRORJLD�DGRWDGD�QD�SUHVHQWH�SHVTXLVD�HVWá�SDXWDGD�QRV�SUHVVXSRVWRV�GD�

SHVTXLVD�TXDOLWDWLYD�FRP�DERUGDJHP�HWQRJUáILFD��6HJXQGR�/XGNH�$QGUp���������³�$�
HWQRJUDILD�FRPR�FLrQFLD�GD�GHVFULomR�FXOWXUDO�HQYROYH�SUHVVXSRVWRV�HVSHFtILFRV�VREUH�D�
UHDOLGDGH�H�IRUPDV�SDUWLFXODUHV�GH�FROHWD�H�DSUHVHQWDomR�GH�GDGRV´��/XGNH�$QGUp��������S��
�����

6HJXQGR�+LQH���������D�HWQRJUDILD�FRQVLVWH�QR�HVWXGR�GR�SHVTXLVDGRU�SRU�XP�SHUtRGR��
(�D�WUDQVSRVLomR�GHVVD�PHWRGRORJLD�SDUD�R�HVWXGR�GH�SUáWLFDV�FRPXQLFDFLRQDLV�PHGLDGDV�
SRU�FRPSXWDGRU�UHFHEH�R�QRPH�GH�1HWQRJUDILD�RX�HWQRJUDILD�YLUWXDO�H�VXD�DGRomR�p�DFHLWD�
QR�FDPSR�GD�FRPXQLFDomR��SHOR�IDWR�GH�TXH�PXLWRV�REMHWRV�GH�HVWXGR�ORFDOL]DP�VH�QR�
FLEHUHVSDoR��

3DUD�+LQH���������UHDOL]DU�XPD�LQYHVWLJDomR�HWQRJUáILFD�DWUDYpV�GH�XPD�FRPXQLGDGH�
YLUWXDO�SHUPLWH�UHIOH[}HV�DFHUFD�GR�VLJQLILFDGR�GH�HVWDU�QD�LQWHUQHW��

%DVHDGRV�QDV�SHUVSHFWLYDV�DFLPD�GHVFULWDV�HQJDMDPR�QRV�HP�XPD�DERUGDJHP�
HWQRJUáILFD�GR�FRQWH[WR�SUáWLFR�GHVWD�SHVTXLVD��SRLV�R�REMHWLYR�GHVWH�WUDEDOKR�FRQVLVWH�HP�
LQYHVWLJDU�H�FRPSUHHQGHU�DV�LQWHU�UHODo}HV�H[LVWHQWHV�HQWUH�DV�UHGHV�VRFLDLV�RQOLQH�H�DV�
FRPXQLGDGHV�GH�SUáWLFDV�QR�SURFHVVR�GH�IRUPDomR�GH�SURIHVVRUHV��

$VVLP��SHUFRUUHQGR�RV�REMHWLYRV�GD�SHVTXLVD��RIHUHFHPRV�LQLFLDOPHQWH�XP�&XUVR�GH�
([WHQVmR�D�'LVWkQFLD�LQWLWXODGR�³$�XWLOL]DomR�GH�Blogs FRPR�UHFXUVR�SHGDJyJLFR�QD�
(GXFDomR�0DWHPáWLFD´��
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2�&XUVR�GH�([WHQVmR�DERUGRX�D�LQVHUomR�GDV�7,&�QR�FRQWH[WR�GD�(GXFDomR�0DWHPáWLFD��D�
SDUWLU�GH�UHIOH[}HV�WHyULFR�PHWRGROyJLFDV�VREUH�WHyULFRV�H�SHVTXLVDGRUHV��RV�TXDLV�HVWXGDP�DV�
7,&��QD�(GXFDomR�0DWHPáWLFD��

2�&XUVR�FRQWRX�FRP�QRYH�HQFRQWURV�VtQFURQRV��FRPXQLFDomR�HP�WHPSR�UHDO���QRV�TXDLV�RV�
SDUWLFLSDQWHV��MXQWDPHQWH�FRP�RV�SURIHVVRUHV�UHVSRQVáYHLV�SHOR�&XUVR��LQFOXLQGR�HVWD�
SHVTXLVDGRUD�H�VXD�2ULHQWDGRUD���GLVFXWLUDP�FULWLFDPHQWH�D�WHPáWLFD��7HFQRORJLDV�GD�,QIRUPDomR�
H�&RPXQLFDomR�QD�HGXFDomR�H�D�XWLOL]DomR�GR�Blog, do Twitter, FRPR�UHFXUVR�SHGDJyJLFR�QD�
(GXFDomR�0DWHPáWLFD��

$V�LQWHU�UHODo}HV�HQWUH�RV�SDUWLFLSDQWHV�GR�&XUVR�GH�([WHQVmR�RFRUUHUDP�SRU�PHLR�GR�&KDW��
GH�PDQHLUD�VtQFURQD��H�SRU�PHLR�GR�Blog H�GR�7ZLWWHU�GH�IRUPD�DVVtQFURQD��

(VVH�&XUVR�GH�([WHQVmR�online QRV�SRVVLELOLWRX�LQYHVWLJDU�H�FRPSUHHQGHU�HWQRJUDILFDPHQWH�
RV�GDGRV�GD�SHVTXLVD��FRQIRUPH�DSUHVHQWDPRV�D�VHJXLU��

Descrição e Análise dos Dados da 3esquisa�
2�&XUVR�GH�([WHQVmR�JHURX�TXDWUR�FRQWH[WRV�SUáWLFRV�GLIHUHQWHV��RV�TXDLV�YDPRV�FRQVLGHUDU�

FRPR�XP�EDQFR�GH�GDGRV��SDUD�H[WUDLUPRV�D�SDUWH�SUáWLFD�GD�SUHVHQWH�SHVTXLVD��RUJDQL]DGRV�GD�
VHJXLQWH�IRUPD�����)LFKD�GH�,QVFULomR�����'HSRLPHQWRV�GRV�$OXQRV�3URIHVVRUHV�����%ORJV�H�
7ZLWWHU�&RQVWUXtGRV�H����3URFHVVR�GH�$YDOLDomR�GR�&XUVR��

$�)LFKD�GH�,QVFULomR�SHUPLWLX�FRQKHFHU�R�SHUILO�GRV�SURIHVVRUHV�LQVFULWRV�QR�&XUVR��
SHUPLWLQGR�D�VHOHomR�GRV�SDUWLFLSDQWHV��

&RP�HVVDV�LQIRUPDo}HV��WULQWD�H�WUrV�SDUWLFLSDQWHV�IRUDP�VHOHFLRQDGRV�SRU�PHLR�GR�VHJXLQWH�
FULWpULR��SULPHLUDPHQWH�YHULILFDPRV�RV�SURIHVVRUHV�TXH�WLQKDP�XPD�ERD�FRQH[mR�GH�,QWHUQHW��
GLVSRQLELOLGDGH�SDUD�SDUWLFLSDU�GRV�HQFRQWURV�VtQFURQRV�H�GLVSRQLELOLGDGH�GH�WHPSR�SDUD�DV�
OHLWXUDV�UHIOH[mR�GRV�WH[WRV��(P�VHJXLGD��VHOHFLRQDPRV�YLQWH�H�WUrV�SURIHVVRUHV�GD�5HGH�3~EOLFD�
TXH�DWXDYDP�QR�(QVLQR�0pGLR��QRYH�SURIHVVRUHV���QR�(QVLQR�)XQGDPHQWDO��QRYH�SURIHVVRUHV���
QRV�(QVLQRV�)XQGDPHQWDO�H�0pGLR��TXDWUR�SURIHVVRUHV��H�QR�(QVLQR�6XSHULRU�3~EOLFR��XP�
SURIHVVRU���'HSRLV��VHOHFLRQDPRV�RV�SURIHVVRUHV�TXH�DWXDYDP�QR�(QVLQR�6XSHULRU�3DUWLFXODU��GRLV�
SURIHVVRUHV��H��SRU�ILP��FLQFR�SURIHVVRUHV�GR�(QVLQR�0pGLR�GD�5HGH�SDUWLFXODU��$V�WUrV�YDJDV�GRV�
EROVLVWDV�ILFDUDP�SDUD�DOXQRV�GH�/LFHQFLDWXUD��

$SyV�D�VHOHomR�GRV�DOXQRV�SURIHVVRUHV��LQLFLDPRV�R�&XUVR��GHVFULWR�D�VHJXLU��
2�&XUVR�IRL�FRPSRVWR�SRU�HQFRQWURV�YLUWXDLV��VtQFURQRV��HP�WHPSR�UHDO���&KDW��H�

DVVtQFURQRV��HP�WHPSR�QmR�UHDO���H�PDLOV��)yUXQV��FRPHQWáULRV�QR�%ORJ���QRV�TXDLV�IRUDP�
GLVFXWLGRV�DVSHFWRV�WHyULFRV�DWLQHQWHV�DR�XVR�GRV�EORJV�H�WZLWWHU�QDV�SUáWLFDV�GH�VDOD�GH�DXOD�H�j�
FULDomR�GH�EORJ�H�WZLWWHU�PDWHPáWLFRV��$�GLQkPLFD�GDV�DXODV�IRL�EDVHDGD�HP�UHIOH[mR��DQáOLVH��
GLVFXVVmR�H�FRPSDUWLOKDPHQWR�GH�LGHLDV�H�FRQFHSo}HV�VREUH�DV�OHLWXUDV�UHDOL]DGDV��

$�DYDOLDomR�RFRUUHX�HP�XP�SURFHVVR�FRQWtQXR��OHYDQGR�VH�HP�FRQVLGHUDomR�DV�DWLYLGDGHV�
GHVHQYROYLGDV�SHORV�DOXQRV�QR�GHFRUUHU�GR�&XUVR��

3HUDQWH� R� FHQáULR� DFLPD� GHOLQHDGR�� DSUHVHQWDPRV�� QR� GLDJUDPD� D� VHJXLU�� DV� GLIHUHQWHV�
IRUPDV�GH�FRPXQLFDomR�RQOLQH�FRP�D�WHRULD�H�DV�FDUDFWHUtVWLFDV�GD�&RPXQLGDGH�GH�3UáWLFD��
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�
Figura 2. Diagrama - Formas de Comunicação no Curso�

'HVVH�GLDJUDPD��TXH�H[SUHVVD�R�FHQáULR�GD�SHVTXLVD��SRGHPRV�REVHUYDU�DV�WUrV�
FDUDFWHUtVWLFDV�TXH�:HQJHU��������GHVWDFD�HP�XPD�&RPXQLGDGH�GH�3UáWLFD��

2�'RPtQLR�p�D�SUáWLFD�GR�SURIHVVRU�TXH�HQVLQD�0DWHPáWLFD��SRLV�RV�DOXQRV�
SURIHVVRUHV�±�GHVVH�&XUVR�FRPSDUWLOKDUDP�VXDV�H[SHULrQFLDV�H�GHSRLPHQWRV�VREUH�PRGRV�GH�
ID]HU�H�VHU�QD�VDOD�GH�DXOD��
A Comunidade são os 3rofessores de Matemática 

$�3UáWLFD�p�R�UHSHUWyULR�GH�SURFHGLPHQWRV�TXH�SHUPLWH�R�GHVHQYROYLPHQWR�GD�
FRPXQLGDGH��p�R�TXH�PDQWpP�YLYD�D�FRPXQLGDGH��R�%ORJ��D�SURSRVWD�SHGDJyJLFD��RV�
GHSRLPHQWRV�GRV�DOXQRV��SURIHVVRUHV��IRUPDV�GH�FRPXQLFDomR�TXH�SRVVLELOLWDP�D�LQWHUDomR�
RQOLQH��SDUWHV�GR�'LDJUDPD�����HQILP�WRGR�R�FHQáULR�GD�SHVTXLVD��
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%log do Curso�
2�%ORJ�GR�&XUVR��IRL�FULDGR�DQWHV�GR�LQLFLR�GR�&XUVR��H�IRL�WRUQDQGR�VH�YLYR�SHOD�SUáWLFD�

FRPSDUWLOKDGD�GXUDQWH�R�VHX�SUySULR�GHVHQYROYLPHQWR��
2�REMHWLYR�GD�XWLOL]DomR�GH�XP�%ORJ�FRPR�PHLR�GH�FRPXQLFDomR�HQWUH�RV�SURIHVVRUHV�

UHVSRQVáYHLV�H�RV�DOXQRV�SURIHVVRUHV�FRQVLVWLX�HP�PRVWUDU�D�GLQkPLFD�GH�XP�Blog H�VXDV�
SRWHQFLDOLGDGHV�GLGáWLFR�SHGDJyJLFDV�HP�XPD�&RPXQLGDGH�9LUWXDO�GH�$SUHQGL]DJHP��D�TXDO�VH�
FDUDFWHUL]RX��HP�DOJXQV�PRPHQWRV��FRPR�XPD�&RPXQLGDGH�GH�3UáWLFD��2�%ORJ�IRL�XWLOL]DGR�
FRPR�SODWDIRUPD�(D'��GLVSRQLELOL]DPRV�SáJLQDV�FRP�LQIRUPDo}HV�VREUH�R�&XUVR��FRPR�³$�
XWLOL]DomR�GH�%ORJV�FRPR�UHFXUVR�SHGDJyJLFR�QD�(GXFDomR�PDWHPáWLFD´��)LJXUD�����D�GLQkPLFD�
PHWRGROyJLFD�GR�&XUVR��R�FRQWH~GR�GDV�DXODV��)LJXUD������R�WXWRULDO�GH�FRPR�FULDU�XP�EORJ�H�
LQVHULU�YáULDV�IHUUDPHQWDV��R�SHUILO�GRV�DOXQRV�SURIHVVRUHV��%ORJV�0DWHPáWLFRV�HP�JHUDO��YtGHRV��
PXUDO��)yUXP��'LVSRQLELOL]DPRV�DLQGD�XP�HVSDoR�IRUPDWLYR��XP�HVSDoR�GH�G~YLGDV��XP�HVSDoR�
SDUD�FRQYHUVDV�LQIRUPDLV�±�&RIIHH�±�H��DLQGD��XP�HVSDoR�IRUPDWLYR��QR�TXDO�SURIHVVRUHV�H�
SDUWLFLSDQWHV�GHVHQYROYHUDP�SRVVtYHLV�DVSHFWRV�GD�SUáWLFD�SHGDJyJLFD��HP�XPD�FRPXQLGDGH�
RQOLQH���

�
Figura 3 ±�Blog do Curso de Extensão - menu – Curso�
Fonte: KWWS���FXUVREORJ����XQHVS�EORJVSRW�FRP�EU�S�DXODV�KWPO�

�
Figura 4 ±�Blog do Curso de Extensão - menu – Conteúdo aulas�
Fonte: KWWS���FXUVREORJ����XQHVS�EORJVSRW�FRP�EU��

3HUFHEHPRV�DVVLP�TXH�R�REMHWR�GH�LQYHVWLJDomR��DV�LQWHU�UHODo}HV�GDV�UHGHV�FRPXQLFDWLYDV�
±�%ORJ�H�7ZLLWHU�±�H�DV�&RPXQLGDGHV�GH�3UáWLFDV�QR�SURFHVVR�GH�IRUPDomR�GH�SURIHVVRUHV��S{GH�
VHU�HYLGHQFLDGR�QHVWD�SHVTXLVD��FRPR�SRGH�VHU�SHUFHELGR�SHOD�GHVFULomR�D�VHJXLU��

3DVVDPRV�DJRUD�D�H[SOLFLWDU�DV�&DWHJRULDV�GH�$QáOLVH�GHVWD�SHVTXLVD��TXH�IRUDP�OHYDQWDGDV��
FRQVLGHUDQGR�DV�LQWHU�UHODo}HV�GDV�UHGHV�FRPXQLFDWLYDV�±�%ORJ�±�H�DV�Comunidades de 3rática�

                                                            
8 %ORJ�GR�&XUVR��� KWWS���FXUVREORJ����XQHVS�EORJVSRW�FRP�EU� 
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1D�&DWHJRULD���±�%ORJ���FRPR�HVSDoR�IRUPDWLYR��UHVVDOWDPRV�DV�RSRUWXQLGDGHV�GH�
YLYrQFLD�GRV�SURIHVVRUHV�HP�XPD�SUáWLFD�FRPSDUWLOKDGD�VREUH�D�GRFrQFLD��SRU�PHLR�GRV�
HQFRQWURV�VtQFURQRV�H�DVVtQFURQRV��2�%ORJ�GR�&XUVR�DSUHVHQWRX�HP�PXLWRV�PRPHQWRV�
FDUDFWHUtVWLFDV�GH�XPD�&RPXQLGDGH�GH�3UáWLFD��SRLV�IRL�FRQFHELGR�FRPR�XP�HVSDoR�
IRUPDWLYR��R�TXDO�SHUPLWLX�DRV�DOXQRV�SURIHVVRUHV�H[SORUDU�R�QRYR��FRPSDUWLOKDU�DV�
GHVFREHUWDV�H�GHVHQYROYHU�D�FULDWLYLGDGH��6HJXQGR�:HQJHU���������XPD�FRPXQLGDGH�GH�
SUáWLFD�p�XP�FRQWH[WR�DGHTXDGR�SDUD�H[SORUDU�YLV}HV�UDGLFDOPHQWH�QRYDV��

1D�&DWHJRULD���±�$�SUáWLFD�GR�SURIHVVRU��DQDOLVDPRV�RV�FRPHQWáULRV�GRV�DOXQRV��
SURIHVVRUHV�UHODFLRQDQGR�RV�FRP�DV�FDUDFWHUtVWLFDV�IXQGDPHQWDLV�GH�XPD�FRPXQLGDGH�GH�
SUáWLFD��DV�TXDLV��VHJXQGR�:HQJHU���������SRGHP�VHU�PDLV�EHP�GHVHQYROYLGDV�SHOR�XVR�GDV�
7,&��

1R�GHFRUUHU�GR�&XUVR��SRU�PHLR�GDV�GLVFXVV}HV��SHUFHEHPRV�QRV�FRPHQWáULRV�GR�FKDW�
H�GRV�)yUXQV��GR�7ZLWWHU��TXH�RV�SURIHVVRUHV�HVWmR�FLHQWHV�GRV�GHVDILRV�GH�LQVHULU�QD�SUáWLFD�
GRFHQWH�DV�7,&��SRLV��VHJXQGR�HOHV��Ká�PXLWR�TXH�SUREOHPDWL]DU��UHIOHWLU�H�H[SHULPHQWDU�
SDUD�TXH�D�LQIRUPDomR�VH�WUDQVIRUPH�HP�FRQKHFLPHQWR��

$UWLFXODU�DV�IRUPDV�GH�FRPXQLFDomR�H�DV�IRUPDV�GH�LQWHUDomR�TXH�RFRUUHUDP�QR�
&XUVR��QRV�SHUPLWH�HOHQFDU�PRPHQWRV�HP�TXH�R�%ORJ�VH�FDUDFWHUL]RX�FRPR�XPD�
FRPXQLGDGH�GH�SUáWLFD��

1D�&DWHJRULD����$SUHQGL]DJHP�VRFLDOPHQWH�FRPSDUWLOKDGD��VDOLHQWDPRV�TXH�R�&XUVR��
SRU�PHLR�GR�%ORJ��VH�WUDQVIRUPRX�HP�XPD�FRPXQLGDGH�GH�SUáWLFD�YLUWXDO��D�TXDO�SHUPLWLX�
XPD�DSUHQGL]DJHP�VRFLDOPHQWH�FRPSDUWLOKDGD��SRLV�RV�DOXQRV�SURIHVVRUHV�WLYHUDP�D�
RSRUWXQLGDGH�GH�H[SORUDU�DV�SRWHQFLDOLGDGHV�GLGáWLFR�SHGDJyJLFDV�GH�XP�%ORJ�PDWHPáWLFR��
6HJXQGR�:HQJHU���������p�SUHFLVR�SHQVDU�HP�IRUPDV�FULDWLYDV�GH�HQJDMDU�RV�DOXQRV�HP�
SUáWLFDV�VLJQLILFDWLYDV�SDUD�TXH�D�DSUHQGL]DJHP�VHMD�VRFLDOPHQWH�FRPSDUWLOKDGD��

Considerações�
3RU�PHLR�GR�Blog GR�&XUVR��REVHUYDPRV�PRPHQWRV�TXH�SXGHUDP�VHU�FDUDFWHUL]DGRV�

FRPR�XPD�&RPXQLGDGH�GH�3UáWLFD�QR�FRQWH[WR�YLUWXDO�GRV�Blogs H�GR�7ZLWWHU�H�TXH�R�
SURFHVVR�GH�IRUPDomR�p�PXLWR�LPSRUWDQWH��SDUD�TXH�RV�SURIHVVRUHV�SRVVDP�HQIUHQWDU�DV�
FRPSOH[LGDGHV�FRWLGLDQDV�UHIHUHQWHV�j�VXD�SUáWLFD�QR�FRQWH[WR�GDV�7,&��

&RP�EDVH�QHVVDV�REVHUYDo}HV��LQIHULPRV�TXH�DV�H[SHULrQFLDV�RFRUULGDV�D�FDGD�DOXQR��
SURIHVVRU��SURSRUFLRQDGDV�SRU�PHLR�GR�&XUVR�GH�([WHQVmR��SURSLFLDUDP�LQIOXrQFLDV�QD�
SUáWLFD�GR�SURIHVVRU��SRLV�HOHV�VH�GHL[DUDP�³WRFDU´�SHODV�7,&��SRU�PHLR�GRV�%ORJV��6HJXQGR�
/DUURVD��������S������³D�H[SHULrQFLD�p�R�TXH�QRV�SDVVD��R�TXH�QRV�DFRQWHFH��R�TXH�QRV�WRFD��
1mR�R�TXH�SDVVD�QmR�R�TXH�DFRQWHFH��RX�R�TXH� WRFD��$�FDGD�GLD�VH�SDVVDP�PXLWDV�FRLVDV��
SRUpP��DR�PHVPR�WHPSR��TXDVH�QDGD�QRV�DFRQWHFH´��

$VVLP��GDUHPRV�FRQWLQXLGDGH�D�HVWD�SHVTXLVD�RIHUHFHQGR��HVWH�DQR�GH�������R�&XUVR�
GH�([WHQVmR�D�'LVWkQFLD�LQWLWXODGR�³$�XWLOL]DomR�GR�)DFHERRN�FRPR�UHFXUVR�SHGDJyJLFR�QD�
(GXFDomR�0DWHPáWLFD´���RQGH�PRVWUDUHPRV�FRPR�XWLOL]DU�RV�UHFXUVRV�GR�)DFHERRN��FRPR�
RUJDQL]DU�JUXSRV�GH�HVWXGRV��FRPR�UHDOL]DU�SURMHWRV�H�WUDEDOKRV�FRODERUDWLYRV��(�
HQFHUUDUHPRV�R�&XUVR�PRVWUDQGR�FRPR�XWLOL]DU�VLQFURQLFDPHQWH�DV�5HGHV�6RFLDLV���
)DFHERRN��%ORJ�H�R�7ZLWWHU�QDV�DXODV�GH�0DWHPáWLFD��(�DSyV�D�XWLOL]DomR�GHVVDV�5HGHV�
6RFLDLV��IDUHPRV�XPD�QRYD�DQáOLVH��
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Referências�
$UDXMR��0�0�8����������Potencialidades do uso do blog em Educação��'LVVHUWDomR��0HVWUDGR����

8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�1RUWH��&HQWUR�GH�&LrQFLDV�6RFLDLV�$SOLFDGDV��3URJUDPD�GH�
3yV�*UDGXDomR�HP�(GXFDomR��1DWDO��2ULHQWDGRU��$UQRQ�$OEHUWR�0DVFDUHQKDV�GH�$QGUDGH��
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0DUFHOR�GH�&DUYDOKR�%orba 
8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�
%UDVLO�
PERUED#UF�XQHVS�EU��
+HOEHU�5DQJHO�)RUPLJD�/HLWH�GH�Almeida 
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Resumo 
(VWH�DUWLJR�WHP�FRPR�REMHWLYR�DSUHVHQWDU�GLIHUHQWHV�IRUPDV�GH�XWLOL]DomR�GDV�
7HFQRORJLDV�'LJLWDLV�HP�FXUVRV�GH�IRUPDomR�GH�SURIHVVRUHV�GH�0DWHPáWLFD�D�
GLVWkQFLD�QD�$UJHQWLQD��%UDVLO��8UXJXDL�H�9HQH]XHOD��2�WH[WR�DSUHVHQWD�UHVXOWDGRV�
SDUFLDLV�GH�XP�SURMHWR�GH�SHVTXLVD��DLQGD�HP�DQGDPHQWR��TXH�EXVFD�D�FRQVWUXomR�GH�
XP�PDSD�TXH�PRVWUH�DV�IRUPDV�FRPR�D�HGXFDomR�D�GLVWkQFLD�RQOLQH�WHP�VLGR�
UHDOL]DGD�QD�$PpULFD�/DWLQD��QR�WRFDQWH�DR�XVR�GH�7HFQRORJLDV�'LJLWDLV��1R�
PRPHQWR�Má�VH�HQFRQWUD�HP�IDVH�LQWHUPHGLáULD�GH�DQáOLVH�D�IRUPD�FRPR�DV�����
OLFHQFLDWXUDV�HP�0DWHPáWLFD�GD�8$%��8QLYHUVLGDGH�$EHUWD�GR�%UDVLO��VH�RUJDQL]DP��
2V�SURFHGLPHQWRV�PHWRGROyJLFRV�UHDOL]DGRV�VmR�HQWUHYLVWDV�FRP�SURIHVVRUHV�H�
FRRUGHQDGRUHV�GH�DOJXQV�FXUVRV�GHVVHV�SDtVHV��(VSHUDPRV�QHVVH�HYHQWR�DPSOLDU�DLQGD�
PDLV�HVVH�PDSD��SRU�PHLR�GH�FRQWDWRV�FRP�RXWURV�SDtVHV��FRPR�R�0p[LFR��SRU�
H[HPSOR��
Palavras chave��(GXFDomR�D�'LVWkQFLD��/LFHQFLDWXUD�HP�0DWHPáWLFD��,QWHUDomR��
8QLYHUVLGDGH�$EHUWD�GR�%UDVLO� 

Introdução 
$�XWLOL]DomR�GDV�WHFQRORJLDV�WHP�VH�WRUQDGR�JUDQGH�DOLDGD�QR�SURFHVVR�GH�HQVLQR�H�

DSUHQGL]DJHP��HP�SDUWLFXODU�GD�0DWHPáWLFD��&RQVHTXHQWHPHQWH��PXLWDV�SHVTXLVDV�DVVRFLDGDV�D�
HVVH�IDWR�YrP�VHQGR�UHDOL]DGDV�QD�EXVFD�GH�QmR�DSHQDV�LGHQWLILFDU�HVWD�XWLOL]DomR��PDV�WDPEpP�GH�
FRPSUHHQGHU�GH�TXH�PDQHLUD�HVVDV�PtGLDV�SRGHP�DWXDU��MXQWR�D�XP�DWRU�KXPDQR��GH�IRUPD�D�
SURGX]LU�XP�FRQKHFLPHQWR�TXDOLWDWLYDPHQWH�GLIHUHQWH�GDTXHOH�SURGX]LGR�DR�VH�XWLOL]DU�DV�PtGLDV�
OáSLV�H�SDSHO��%RUED�	�9LOODUUHDO���������2�DYDQoR�QR�GHVHQYROYLPHQWR�GHVVDV�PtGLDV�WHP�
UHHVWUXWXUDGR�DOJXQV�PRGHORV�GH�HGXFDomR��HP�SDUWLFXODU�GD�(GXFDomR�D�'LVWkQFLD��(D'���3HWHUV�
Má�SUHYLD��Ká�PDLV�GH�GH]�DQRV��D�LPSRUWkQFLD�GR�WHPD��

�������������������������������������������������
��(P�DWLYLGDGH�HP�������
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2�PRWLYR�SULQFLSDO�SDUD�R�LQWHUHVVH�FUHVFHQWH�QD�(GXFDomR�D�'LVWkQFLD�VmR��REYLDPHQWH��RV�
DYDQoRV�LQDFUHGLWáYHLV�QD�WHOHFRPXQLFDomR��6XD�LQIRUPDWL]DomR�FRQIURQWD�SHVVRDV�H�HVFRODV�
FRP�SURPHVVDV�LPSUHYLVWDV��LPSUHYLVtYHLV�H�VXUSUHHQGHQWHV��3HWHUV��������S�������

$�(GXFDomR�D�'LVWkQFLD��(D'��GHVHQYROYHX�VH�GH�IRUPD�PDLV�UáSLGD�QRV�(8$�H�HP�DOJXQV�
SDtVHV�GD�(XURSD��VHQGR�TXH�LQLFLDOPHQWH�HUDP�RIHUHFLGRV�FXUVRV�SRU�FRUUHVSRQGrQFLD��HP�JHUDO�
GH�SHTXHQR�YDORU�DFDGrPLFR��SRU�H[HPSOR��FXUVRV�GH�WDTXLJUDILD��5H]HN�1HWR���������8P�
LPSRUWDQWH�SDVVR�GDGR�QR�FDPLQKR�GR�RIHUHFLPHQWR�GH�FXUVRV�VXSHULRUHV�D�GLVWkQFLD�IRL�D�FULDomR�
GD�Britsh Open University��QD�,QJODWHUUD��HP�������/LWZLQ��������DILUPD�TXH�HVWD�LQVWLWXLomR�IRL�
SLRQHLUD�QR�TXH�FRPSUHHQGHPRV�KRMH�FRPR�HQVLQR�VXSHULRU�D�GLVWkQFLD��'H�DFRUGR�FRP�R�DXWRU��D�
Open University�³PRVWURX�DR�PXQGR�XPD�SURSRVWD�FRP�XP�GHVHQKR�FRPSOH[R��D�TXDO�FRQVHJXLX�
XWLOL]DQGR�PHLRV�LPSUHVVRV��WHOHYLVmR�H�FXUVRV�LQWHQVLYRV�HP�SHUtRGRV�GH�UHFHVVR�GH�RXWUDV�
XQLYHUVLGDGHV�FRQYHQFLRQDLV��SURGX]LU�FXUVRV�DFDGrPLFRV�GH�TXDOLGDGH´��/LWZLQ��������S�������

$OJXQV�SDtVHV�GDV�$PpULFDV�GR�6XO�H�/DWLQD�VHJXLUDP��QD�FULDomR�GRV�VHXV�FXUVRV�
VXSHULRUHV�D�GLVWkQFLD��R�PRGHOR�GH�LPSOHPHQWDomR�H�SURGXomR�GD�Open University��FRPR�RV�
FDVRV�GD�8QLYHUVLGDGH�$EHUWD�GD�9HQH]XHOD�H�GD�8QLYHUVLGDGH�(VWDWDO�D�'LVWkQFLD�GD�&RVWD�5LFD��
2XWURV��HQWUHWDQWR��GHVHQYROYHUDP�VHXV�SUySULRV�PRGHORV��FRPR�(O�6DOYDGRU��0p[LFR��&KLOH��
$UJHQWLQD��%ROtYLD�H�(TXDGRU��%DUURV���������

1R�%UDVLO��D�(D'�SRVVXL�WUrV�IDVHV�EHP�GHILQLGDV��$�SULPHLUD��QR�LQtFLR�GRV�DQRV�������p�
PDUFDGD�SHOR�HQVLQR�SRU�FRUUHVSRQGrQFLD��EDVHDGR�IRUWHPHQWH�QD�IRUPDomR�SURILVVLRQDO�WpFQLFD��
$�VHJXQGD��HQWUH�DV�GpFDGDV�GH������H�������WHP�VXD�IRUoD�GDGD�SHOR�RIHUHFLPHQWR�GH�FXUVRV�
VXSOHWLYRV��RIHUHFLGRV�YLD�VDWpOLWH��FRP�RV�DOXQRV�UHFHEHQGR�PDWHULDO�LPSUHVVR�SDUD�DFRPSDQKDU�
DV�DXODV��9LDQQH\��7RUUHV��	�6LOYD���������

$�WHUFHLUD�IDVH��PDUFDGD�SHOR�DYDQoR�GD�,QWHUQHW��TXH�QR�%UDVLO�RFRUUHX�D�SDUWLU�GD�VHJXQGD�
PHWDGH�GRV�DQRV�������SHUPLWLX�R�GHVHQYROYLPHQWR�GH�XPD�QRYD�HWDSD�GD�(D'��D�FKDPDGD�(D'�
online��%RUED��0DOKHLURV��	�$PDUDO���������(VVD�PRGDOLGDGH�DWLQJLX�VHX�PRPHQWR�PDLV�
LPSRUWDQWH��D�QRVVR�YHU��D�SDUWLU�GD�FULDomR�GR�SURJUDPD�8QLYHUVLGDGH�$EHUWD�GR�%UDVLO��8$%���
QR�DQR�GH�������SULQFLSDOPHQWH�SHOD�DEUDQJrQFLD�TXH�HOH�WHP��(VVH�SURJUDPD�p�VXVWHQWDGR�HP�
WUrV�SLODUHV��*RYHUQR�)HGHUDO��UHVSRQVáYHO�SHOR�ILQDQFLDPHQWR��RV�*RYHUQRV�(VWDGXDLV�H�
0XQLFLSDLV��UHVSRQVáYHLV�SHOR�VXSRUWH�H�D�LQIUDHVWUXWXUD�GRV�SRORV�GH�DSRLR�SUHVHQFLDO�H�DV�
,QVWLWXLo}HV�GH�(QVLQR�6XSHULRU��UHVSRQVáYHLV�SHOD�RIHUWD�GRV�FXUVRV��$�JUDQGH�PDLRULD�GRV�
FXUVRV�TXH�VmR�RIHUHFLGRV�SHOR�VLVWHPD�8$%�VmR�FXUVRV�GH�/LFHQFLDWXUD�H�LVVR�HVWá�GLUHWDPHQWH�
UHODFLRQDGR�FRP�D�PRWLYDomR�PDLRU�GH�VXD�FULDomR��Má�TXH�DQWHULRUPHQWH�D�HOD��XPD�SDUWH�
FRQVLGHUáYHO�GH�SURIHVVRUHV�TXH�DWXDYDP�HP�VDODV�GH�DXODV��QR�%UDVLO��QmR�SRVVXtD�XPD�IRUPDomR�
HVSHFtILFD�SDUD�WDO��*DWWL�	�%DUUHWR����������

$VVLP�FRPR�QR�HQVLQR�SUHVHQFLDO��D�IRUPD�GH�HQVLQDU�H�DSUHQGHU�D�GLVWkQFLD�QmR�VHJXH�XP�
PRGHOR�~QLFR��'HVVD�IRUPD�WHUHPRV��PXLWR�SURYDYHOPHQWH��XP�Q~PHUR�YDULDGR�GH�HVWUXWXUDV�
GLGáWLFDV�ID]HQGR�FRP�TXH�FDGD�LQVWLWXLomR��FDGD�SURILVVLRQDO�GH�HQVLQR�H�FDGD�DOXQR�GHVHQYROYD�
XPD�PDQHLUD�SHFXOLDU�GH�VH�RUJDQL]DU��D�ILP�GH�WRUQDU�R�SURFHVVR�GH�HQVLQR�H�GH�DSUHQGL]DJHP�
PDLV�VXVFHWtYHO�DR�VHX�r[LWR�SDUWLFXODU��1DEHO���������1R�FDVR�HVSHFtILFR�GR�XVR�GDV�7HFQRORJLDV�
'LJLWDLV�QHVVHV�SURFHVVRV��HVVH�GHVHQYROYLPHQWR�SHFXOLDU�SRGH�QRV�DSUHVHQWDU�XP�SHUILO�GR�FXUVR�
TXH�HVWá�VHQGR�UHDOL]DGR��MXVWLILFDQGR�DVVLP�D�WHQWDWLYD�SHOD�FRQVWUXomR�GH�XP�PDSD�TXH�
UHSUHVHQWH�HVVH�XVR���

8P�GRV�FXUVRV�SLRQHLURV�D�VHU�RIHUHFLGR�SHOD�8$%�IRL�R�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�H�
D�IRUPD�FRP�TXH�RFRUUH�R�XVR�GH�WHFQRORJLDV�QHVVH�FXUVR�YHP�VHQGR�WHPD�GH�DOJXPDV�SHVTXLVDV�
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QR�%UDVLO��$OPHLGD��������&KLDUL�	�%RUED��������=DPSLHUL���������(P�SDUWLFXODU��QRVVR�JUXSR�GH�
SHVTXLVD��YHP�GHVHQYROYHQGR�XP�SURMHWR�TXH�WHP�FRPR�REMHWLYR�SULQFLSDO�GHVHQKDU�XP�PDSD�GR�
XVR�GH�WHFQRORJLDV�QRV�FXUVRV�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�RIHUHFLGRV�QR�kPELWR�GD�8$%�H�
XPD�SULPHLUD�UHSUHVHQWDomR�GHVVH�PDSD�IRL�DSUHVHQWDGD�HP�%RUED����������

(PERUD�R�VXUJLPHQWR�GD�,QWHUQHW�H�R�UáSLGR�GHVHQYROYLPHQWR�GDV�7HFQRORJLDV�'LJLWDLV�
WHQKDP�VLGR�UD]}HV�SDUD�TXH�YáULRV�SDtVHV�WHQKDP�VH�YROWDGR�SDUD�D�(GXFDomR�D�'LVWkQFLD��QmR�
UHVXOWD�GDt�TXH�GH�IDWR�WDLV�WHFQRORJLDV�VHMDP�XWLOL]DGDV��FRPR�GHPRQVWUDP�RV�HVWXGRV�GH�
5RGULJXHV�H�%RUED���������6DQWRV��������H�9LHO���������+á�FXUVRV�LQWHLURV��RX�GLVFLSOLQDV��TXH�
XWLOL]DP�R�WHOHIRQH�H�R�FRUUHLR��SRU�H[HPSOR��FRPR�PHLRV�SDUD�LQWHUDomR��¬V�YH]HV��D�~QLFD�
GLIHUHQoD�SDUD�XP�FXUVR�SUHVHQFLDO�p�D�IDOWD�GH�SURIHVVRUHV��TXH�VmR�VXEVWLWXtGRV�SRU�WXWRUHV��
$VVLP��D�SHVTXLVD�WHP�FRPR�REMHWLYR�LQYHVWLJDU�FRPR�DV�7HFQRORJLDV�'LJLWDLV�HVWmR�VHQGR�
XWLOL]DGDV�QR�PDLRU�SURJUDPD�GH�HGXFDomR�D�GLVWkQFLD�HP�DWLYLGDGH�QR�PRPHQWR�QR�%UDVLO��D�
8$%���

2�SODQHMDPHQWR�GD�SHVTXLVD�VHJXH�DOJXPDV�HWDSDV��WDLV�FRPR��XPD�H[WHQVD�UHYLVmR�GH�
OLWHUDWXUD�DFHUFD�GRV�WHPDV�TXH�D�SHUPHLDP��FRPR�WDPEpP�R�DFRPSDQKDPHQWR�GH�DOJXQV�FXUVRV�
SHORV�PHPEURV�GR�SURMHWR��GLUHWDPHQWH�GR�$PELHQWH�9LUWXDO�GH�$SUHQGL]DJHP��$9$���DOpP�GH�
GLYHUVDV�HQWUHYLVWDV�FRP�FRRUGHQDGRUHV��SURIHVVRUHV��WXWRUHV�H�DOXQRV�GHVVHV�FXUVRV��1R�
PRPHQWR��D�SHVTXLVD�HQFRQWUD�VH�HP�IDVH�ILQDO�GH�DQáOLVH�H�FRPR�SDUWH�GHVVD�DQáOLVH��HVWDPRV�
FRQVWUXLQGR�XP�PDSD�TXH�UHSUHVHQWH�D�IRUPD�FRPR�DV�/LFHQFLDWXUDV�HP�0DWHPáWLFD�D�GLVWkQFLD�
HVWmR�XWLOL]DQGR�DV�7HFQRORJLDV�'LJLWDLV��1HVWH�DUWLJR�DSUHVHQWDPRV�XPD�VtQWHVH�GRV�UHVXOWDGRV�
GR�PDSD�FRQIHFFLRQDGR�VREUH�R�%UDVLO��LQWHJUDQGR�R�PHVPR�HP�XP�PDSD�³VXO�DPHULFDQR´��TXH�
LQFOXL��DWp�R�PRPHQWR��$UJHQWLQD��8UXJXDL�H�9HQH]XHOD��(VVD�LQWHUORFXomR�GR�PRGHOR�SUDWLFDGR�
QR�%UDVLO�FRP�RV�GH�RXWURV�SDtVHV�LQLFLD�D�VHJXQGD�HWDSD�SUHYLVWD�QR�SURMHWR��TXH�YLVD�D�DQáOLVH�GH�
VLPLODULGDGHV�H�GLIHUHQoDV�HQWUH�PRGHORV�GH�(D'�GD�$PpULFD�/DWLQD��$R�IRFDUPRV�HP�QRVVD�
TXHVWmR�GH�SHVTXLVD��YDPRV�WDPEpP�PDSHDU�DV�SROtWLFDV�S~EOLFDV�UHDOL]DGDV�SHORV�GLIHUHQWHV�
JRYHUQRV�QR�kPELWR�GD�IRUPDomR�D�GLVWkQFLD�RQOLQH�GH�SURIHVVRUHV���

e�LQWHUHVVDQWH�PHQFLRQDU�DTXL�TXH�D�SHVTXLVD�DTXL�DSUHVHQWDGD�WHP�FRPR�IRFR�SULQFLSDO�RV�
FXUVRV�GH�IRUPDomR�LQLFLDO�GH�SURIHVVRUHV�GH�0DWHPáWLFD�QD�PRGDOLGDGH�D�GLVWkQFLD�GR�%UDVLO��1R�
TXH�GL]�UHVSHLWR�DR�OHYDQWDPHQWR�UHDOL]DGR�QRV�WUrV�SDtVHV�GD�$PpULFD�GR�6XO��HVVH�IDWRU��QR�
HQWDQWR��QmR�IRL�SUHSRQGHUDQWH��$�LGHLD�GR�WH[WR�p�DPSOLDU�R�HVFRSR�VREUH�D�IRUPD�GH�
FRPSUHHQGHU�R�XVR�GDV�7HFQRORJLDV�'LJLWDLV�QD�IRUPDomR�GH�SURIHVVRUHV�GH�0DWHPáWLFD�QHVVHV�
SDtVHV��VHMD�LQLFLDO�RX�FRQWLQXDGD��DOpP�GH�EXVFDU�UHODFLRQDU�HVVH�XVR�FRP�R�TXH�RFRUUH�QR�%UDVLO���

'XUDQWH�D�UHDOL]DomR�GD�;,9�&RQIHUrQFLD�,QWHUDPHULFDQD�GH�(GXFDomR�0DWHPáWLFD�
SUHWHQGHPRV�DYDQoDU�FDGD�YH]�PDLV�QHVVD�SURSRVWD�GH�DPSOLDUPRV�R�PDSD��ID]HQGR�FRP�TXH�
RXWURV�SDtVHV�SRVVDP�ID]HU�SDUWH�GR�PDSD�SRU�PHLR�GD�DQáOLVH�GH�HQWUHYLVWDV�FRP�SURIHVVRUHV�H�
SHVTXLVDGRUHV�HQYROYLGRV�FRP�(GXFDomR�D�'LVWkQFLD�HP�VHXV�UHVSHFWLYRV�SDtVHV��FRPR�R�0p[LFR�
SRU�H[HPSOR��

O projeto de pesquisa e o intcio da construção do mapa 
$�SDUWLU�GR�TXH�PHQFLRQDPRV�DFHUFD�GH�(GXFDomR�D�'LVWkQFLD�H�GD�8QLYHUVLGDGH�$EHUWD�GR�

%UDVLO�H�FRP�R�LQWXLWR�GH�LU�PDLV�DOpP�GH�XP�VLPSOHV�GHEDWH�VREUH�YDQWDJHQV�H�GHVYDQWDJHQV�GD�
(D'��QRVVR�JUXSR�GH�SHVTXLVD��FRRUGHQDGR�SHOR�SULPHLUR�DXWRU�GHVVH�WH[WR��HODERURX�XP�SURMHWR�

�������������������������������������������������
��*UXSR�GH�3HVTXLVD�HP�,QIRUPáWLFD��RXWUDV�0tGLDV�H�(GXFDomR�0DWHPáWLFD�±�*3,0(0��0DLV�
LQIRUPDo}HV�HP���KWWS���ZZZ�UF�XQHVS�EU�JSLPHP�LQGH[�SKS!��$FHVVR�HP�6HW��GH�������
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TXH�EXVFDYD�DQDOLVDU�XP�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�GH�XPD�,QVWLWXLomR�TXH�VHUYLX�GH�
LQVSLUDomR�H�PRGHOR�SDUD�D�8$%�H�TXH�GHSRLV�IRL�LQFRUSRUDGR�D�HOD��R�FXUVR�GH�/LFHQFLDWXUD�HP�
0DWHPáWLFD�GR�&('(5-��&HQWUR�GH�(GXFDomR�6XSHULRU�D�'LVWkQFLD�GR�(VWDGR�GR�5LR�GH�
-DQHLUR���(VWH�SURMHWR�GHVHQYROYHX�VH�HQWUH�RV�DQRV�GH������H������H�FRP�HOH�FRQVHJXLX�VH�
PRVWUDU�TXH�VHULD�SRVVtYHO�HVWDEHOHFHU�XP�GLáORJR�SURItFXR�HQWUH�SHVTXLVDGRUHV�H�UHVSRQVáYHLV�
SRU�FXUVRV�D�GLVWkQFLD���

$�SDUWLU�GDt��GHFLGLX�VH�HQWmR�DPSOLDU�R�HVFRSR�GR�SURMHWR��UHILQDQGR�VXDV�LQWHUURJDo}HV�GH�
SHVTXLVD��VXUJLQGR�DVVLP�R�VHJXQGR�SURMHWR��1HVWH�QRYR�SURMHWR�VH�SUHWHQGH�LQYHVWLJDU��HP�
GLIHUHQWHV�/LFHQFLDWXUDV�HP�0DWHPáWLFD�GD�8$%��FRP�VXDV�GLVWLQWDV�KLVWyULDV�GH�FRQVWLWXLomR��D�
IRUPD�FRPR�D�,QWHUQHW�HVWá�VHQGR�XWLOL]DGD�SDUD�SRVVLELOLWDU�LQWHUDo}HV�HQWUH�RV�SDUWLFLSDQWHV�GRV�
FXUVRV��SURIHVVRUHV��WXWRUHV�H�DOXQRV���

(VWH�QRYR�SURMHWR�QmR�p�VREUH�DV�OLFHQFLDWXUDV�HP�JHUDO��QR�VHQWLGR�DPSOR�GD�VtQWHVH�IHLWD��
SRU�H[HPSOR��SRU�*DWWL�H�%DUUHWR���������e�XP�SURMHWR�VREUH�7,&�H�(GXFDomR�0DWHPáWLFD��HP�
SDUWLFXODU��VREUH�D�IRUPD�FRPR�D�,QWHUQHW�HVWá�VHQGR�XWLOL]DGD�QRV�FXUVRV�GH�/LFHQFLDWXUD�HP�
0DWHPáWLFD�D�GLVWkQFLD�RIHUHFLGRV�SHOD�8$%�QD�~OWLPD�GpFDGD��3DUD�PDLV�GHWDOKHV�VREUH�R�
SURMHWR�H�D�PHWRGRORJLD�XWLOL]DGD�SRGH�VH�FRQVXOWDU�&KLDUL�et al��������� 

(P�%RUED��������IRL�GDGR�XP�SDVVR�LQLFLDO�QD�FRQVWUXomR�GH�XP�PDSD�GH�FRUHV�TXH�
SXGHVVH�UHSUHVHQWDU�R�XVR�GDV�7HFQRORJLDV�'LJLWDLV�QRV�FXUVRV��1R�WH[WR��R�DXWRU�DSUHVHQWD�RV�
GLIHUHQWHV�XVRV�GDV�7HFQRORJLDV�'LJLWDLV�HP�(D'�QR�%UDVLO��FRP�IRFR�QDV�OLFHQFLDWXUDV�HP�
0DWHPáWLFD�GD�8$%��3DUD�LVVR��HOH�VH�EDVHLD�HP�HQWUHYLVWDV�FRP�FRRUGHQDGRUHV�GH�DOJXQV�FXUVRV�
GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�RIHUHFLGRV�QR�kPELWR�GD�8$%��DOpP�GH�DOJXPDV�REVHUYDo}HV�
SDUWLFLSDQWHV�UHDOL]DGDV�SRU�DOJXQV�PHPEURV�GR�SURMHWR�FLWDGR�DQWHULRUPHQWH���

6HJXQGR�%RUED���������R�XVR�GDV�7HFQRORJLDV�'LJLWDLV�SHORV�FXUVRV�LQYHVWLJDGRV�SRGHP�
VHU�UHSUHVHQWDGRV�SHODV�FRUHV�D]XO��YHUGH�H�DPDUHOD��VHQGR�TXH�D�LGHQWLILFDomR�SRU�XPD�GHVVDV�
FRUHV�QmR�VLJQLILFDYD�TXH�XPD�FHUWD�LQVWLWXLomR�SXGHVVH�VHU�UHSUHVHQWDGD�SRU�WDO�FRU��PDV�VLP�R�
XVR�GDV�7HFQRORJLDV�'LJLWDLV�SHUFHELGR�YLD�DQáOLVH�GDV�HQWUHYLVWDV�FRQFHGLGDV��(QWHQGHPRV�TXH�
GHQWUR�GH�XPD�PHVPD�LQVWLWXLomR�SRVVD�KDYHU�QXDQFHV�HQWUH�DV�FRUHV��SRU�LVVR�ID]HPRV�WDO�
UHVVDOYD���

1R�WH[WR��D�FRU�D]XO�UHSUHVHQWD��
>���@�R�XVR�LQWHQVR�GH�*HRJHEUD�D�GLVWkQFLD��(VWH�XVR�VH�FDUDFWHUL]D�GH�GLYHUVDV�IRUPDV�H�
HQYROYH�GLIHUHQWHV�DWRUHV�GHSHQGHQGR�GR�REMHWLYR�FRP�R�TXDO�p�XWLOL]DGR��+á�FDVRV�HP�TXH�R�
VRIWZDUH�p�XWLOL]DGR�GH�PDQHLUD�LQFRUSRUDGD�D�XPD�VFUHHQFDVW��SRU�H[HPSOR��SDUD�H[SOLFDU�
XP�FRQWH~GR�HVSHFtILFR��%RUED��������S�������

$OpP�GLVVR��QDV�OLFHQFLDWXUDV�GD�FRU�D]XO��DV�LQWHUDo}HV�RFRUUHP�HVVHQFLDOPHQWH�YLD�
,QWHUQHW�H�GH�IRUPD�VtQFURQD��YLD�FKDW�RX�ZHE�FRQIHUrQFLDV��SRU�H[HPSOR��

1DV�OLFHQFLDWXUDV�GD�FRU�DPDUHOD��HP�JHUDO��D�FRQH[mR�FRP�D�,QWHUQHW�p�QHQKXPD�RX��
TXDQGR�H[LVWH��D�YHORFLGDGH�p�PXLWR�EDL[D��2�DPELHQWH�YLUWXDO�GR�FXUVR�QmR�WHP�VLGR�XWLOL]DGR��
PXLWR�HP�YLUWXGH�GHVVD�IDOWD�GH�FRQH[mR��'HVVD�IRUPD��VmR�QHFHVVáULDV�YLVLWDV�SHULyGLFDV��RX�QmR��
GH�SURIHVVRUHV�DRV�SRORV�GH�DSRLR�SUHVHQFLDO�SDUD�DWHQXDU�HVVD�GLILFXOGDGH��

1R�HQWDQWR��SRU�YH]HV�DWp�HVWDV�YLVLWDV�ILFDP�LQYLDELOL]DGDV��VHMD�SRU�IRUWHV�FKXYDV�HP�UHJL}HV�
FRP�JUDQGH�FRQFHQWUDomR�GH�ULRV��R�TXH�LPSRVVLELOLWD�R�GHVORFDPHQWR�WHUUHVWUH��VHMD�SRU�IDOWD�
GH�YHUED�RX�RXWURV�PRWLYRV��1HVVH�VHQWLGR��R�SDSHO�GR�WXWRU�SUHVHQFLDO�ILFD�HP�HYLGrQFLD��Má�
TXH�HOH�UHSUHVHQWD�D�~QLFD�ILJXUD�GRFHQWH�FRP�D�TXDO�R�DOXQR�WHP�FRQWDWR��%RUED��������S��
�����
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3DUD�DV�OLFHQFLDWXUDV�GD�FRU�YHUGH��H[LVWH�D�WHQWDWLYD�SHOD�LPSOHPHQWDomR�GH�ZHE�
FRQIHUrQFLDV��HQWUHWDQWR�FRP�DOJXPDV�GLILFXOGDGHV�JHUDGDV�SRU�SUREOHPDV�WpFQLFRV��TXHU�VHMD�
SHOD�LQH[LVWrQFLD�GH�HTXLSDPHQWRV�RX�SHOD�IDOWD�GH�WpFQLFRV�HVSHFLDOL]DGRV��(VVHV�SUREOHPDV�
ID]HP�DLQGD�FRP�TXH�

>���@�DV�LQWHUDo}HV�>���@�>DFRQWHoDP@�YLD�LQWHUQHW�GH�PDQHLUD�DVVtQFURQD��SULQFLSDOPHQWH�YLD�
IyUXP��2V�IyUXQV��HP�JHUDO��FRQWDP�FRP�D�SUHVHQoD�GR�SURIHVVRU�H�GRV�WXWRUHV��PDV�QD�
PDLRULD�GDV�YH]HV�p�R�WXWRU�TXHP�PDLV�GLDORJD�FRP�R�DOXQR��SRU�GLYHUVRV�PRWLYRV��HQWUH�HOHV��
D�VREUHFDUJD�GR�GRFHQWH�UHVSRQVáYHO�SHOD�GLVFLSOLQD��%RUED��������S��������

(VVH�PDSD�GH�FRUHV�DSUHVHQWDGR�HP�%RUED��������QRV�WUD]�XPD�YLVmR�TXH��HPERUD�LQLFLDO��
UHSUHVHQWD�RV�GLIHUHQWHV�XVRV�GDV�7HFQRORJLDV�'LJLWDLV�QRV�FXUVRV�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�
GD�8$%���

Ampliando o escopo do mapa� a (aD na Amprica do Sul 
(QWHQGHPRV�TXH�XP�DYDQoR�QRV�UHVXOWDGRV�GR�SURMHWR�VHULD�HVWHQGHU�XP�SRXFR�PDLV�R�

HVFRSR�GHVVH�PDSD�H��SDUD�LVVR��LQFOXtPRV�QD�SHVTXLVD�DOJXQV�SDtVHV�GD�$PpULFD�GR�6XO��QR�FDVR��
$UJHQWLQD��8UXJXDL�H�9HQH]XHOD��FRPR�LQLFLDOPHQWH�SUHYLVWR�QR�SURMHWR��

2�FRQWDWR�H�SRVWHULRU�HQWUHYLVWD�VH�GHUDP�FRP�XPD�SURIHVVRUD�GH�FDGD�XP�GHVVHV�SDtVHV�
GXUDQWH�R�9,,�&RQJUHVVR�,EHUR�$PHULFDQR�GH�(GXFDomR�0DWHPáWLFD���UHDOL]DGR�QD�FLGDGH�GH�
0RQWHYLGHR��8UXJXDL��HP�VHWHPEUR�GH�������$SHVDU�GD�HQWUHYLVWD��QmR�HVWUXWXUDGD��JLUDU�HP�
WRUQR�GDV�H[SHULrQFLDV�GH�FDGD�XPD��IRL�SRVVtYHO�LGHQWLILFDU�DOJXQV�DVSHFWRV�UHODFLRQDGRV�DR�XVR�
GDV�7HFQRORJLDV�'LJLWDLV�QDV�/LFHQFLDWXUDV�HP�0DWHPáWLFD�GHVVHV�SDtVHV��ID]HQGR��HP�DOJXQV�
FDVRV��XP�SDUDOHOR�FRP�R�TXH�Má�LGHQWLILFDPRV�QR�%UDVLO���

$V�SURIHVVRUDV�HQWUHYLVWDGDV�IRUDP��5RVD�&LFDOD��$UJHQWLQD���TXH�FRPHoRX�D�DWXDU�QD�
HGXFDomR�D�GLVWkQFLD�HP�VHX�SDtV�QR�DQR�GH�������VHQGR�TXH�GHVGH������HVWá�j�IUHQWH�GD�División 
de Innovación Educativa y Campos Virtual�GD�Universidad Tecnológica Nacional��$OLFLD�%XTXHW�
�8UXJXDL���TXH�SRVVXL�PXLWD�H[SHULrQFLD�HP�(D'�H�DWXDOPHQWH�p�LQWHJUDQWH�GD�HTXLSH�WpFQLFD�QD�
Division Investigacion Evaluacion y Estadistica - Proyecto EVALUACION EN LINEA�QR�
8UXJXDL��H�$QD�'XDUWH�&DVWLOOR��9HQH]XHOD��GD�Universidad Nacional Abierta GD�9HQH]XHOD��QD�
TXDO�DGPLQLVWUD�FXUVRV�D�GLVWkQFLD�SDUD�SURIHVVRUHV�GH�0DWHPáWLFD�TXH�LUmR�DWXDU�GR����DR����
DQRV�� �

$V�WUrV�SURIHVVRUDV��QR�ILQDO�GD�UHDOL]DomR�GDV�HQWUHYLVWDV��FRQFHGHUDP�DXWRUL]DomR�SDUD�
TXH�XWLOL]áVVHPRV�DV�LQIRUPDo}HV�IRUQHFLGDV�SRU�HODV�FRP�ILQV�GH�SHVTXLVD�H�TXH�VHXV�QRPHV�
IRVVHP�XWLOL]DGRV�VHP�R�XVR�GH�QRPHV�ILFWtFLRV��1DV�VHo}HV�VHJXLQWHV��DSUHVHQWDPRV�H�DQDOLVDPRV�
DOJXPDV�IDODV�GDV�SURIHVVRUDV��QR�TXH�GL]�UHVSHLWR�HVSHFLILFDPHQWH�DR�XVR�GDV�7HFQRORJLDV�
'LJLWDLV��SDUD�SRVWHULRUPHQWH�EXVFDU�DOJXPD�UHODomR�FRP�R�PHQFLRQDGR�SRU�%RUED��������QR�
%UDVLO��

Os Ambientes Virtuais de Aprendi]agem 
1R�%UDVLO��DWXDOPHQWH��R�0RRGOH�p�R�SULQFLSDO�$PELHQWH�9LUWXDO�GH�$SUHQGL]DJHP��$9$��

XWLOL]DGR�QRV�FXUVRV�D�GLVWkQFLD�RIHUHFLGRV�SHOR�VLVWHPD�8$%��0DWWDU���������HPERUD�DOJXPDV�
LQVWLWXLo}HV�IDoDP�XVR�GH�DPELHQWHV�SUySULRV��GHVHQYROYLGRV�RX�QmR�SRU�HODV�PHVPDV��

6HJXQGR�DV�SURIHVVRUDV�HQWUHYLVWDGDV��HP�VHXV�SDtVHV�R�0RRGOH�WDPEpP�p�D�SODWDIRUPD�
�������������������������������������������������
��2�HYHQWR�RFRUUHX�HP�VHWHPEUR�GH�������3DUD�PDLV�LQIRUPDo}HV�YHU�KWWS���ZZZ�FLEHP��VHPXU�HGX�X\�KRPH�SKS��
$FHVVR�HP�MXO��������
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PDLV�XWLOL]DGD�QRV�FXUVRV�GH�JUDGXDomR�H�SyV�JUDGXDomR�D�GLVWkQFLD��HQWUHWDQWR��FRPR�SRGHPRV�
SHUFHEHU�D�SDUWLU�GR�TXH�IRUD�GLWR�SHOD�SURIHVVRUD�$OLFLD��RXWURV�DPELHQWHV�IRUDP�VHQGR�
³WHVWDGRV´�DWp�D�LQFRUSRUDomR�GR�0RRGOH��

>���@�DO�SULQFLSLR�XVáEDPRV�ZHEFLW\��VH�KDEtD�FRPSUDGR�HO�ZHEFLW\���(V�XQD�SODWDIRUPD��TXH�
IXH�FUHDGD�HQ�&DQDGá��IXH�XQD�GH�ODV�SULPHUDV�SDODWDIRUPDV��EXHQR�SHUR�OXHJR�VH�SDVy�SDUD�
0RRGOH��REYLDPHQWH��<D�HQ�HO������HVWDEDPRV�XVDQGR�0RRGOH��$OLFLD���

2�WHUPR�³REYLDPHQWH´�QRV�FKDPD�D�DWHQomR�QD�IDOD�GD�SURIHVVRUD�$OLFLD��3HUFHEHPRV�
TXH��QR�OXJDU�GH�DSHQDV�DILUPDU�TXH�PLJUDUDP�SDUD�R�0RRGOH��HOD�GL]�TXH�obviamente PLJUDUDP�
SDUD�R�0RRGOH��FRPR�VH�R�IDWR�GH�PLJUDU�SDUD�HVWH�DPELHQWH�IRVVH�DOJR�PXLWR�FODUR��HYLGHQWH��RX�
DWp�PHVPR�SUHYLVtYHO��&RQMHFWXUDPRV�TXH�R�XVR�GR�WHUPR�VH�MXVWLILFD�SHODV�FDUDFWHUtVWLFDV�GR�
DPELHQWH�0RRGOH��7UDWD�VH�GH�XP�$9$�FRP�GLYHUVDV�IHUUDPHQWDV�TXH�GmR�VXSRUWH�j�
FRPXQLFDomR�VtQFURQD�H�DVVtQFURQD��FRP�RX�VHP�FRPSDUWLOKDPHQWR�GH�LPDJHP�H�WH[WR��$OpP�
GLVVR��WUDWD�VH�GH�XP�VRIWZDUH�OLYUH��TXH�p�³PHOKRUDGR´�GH�WHPSRV�HP�WHPSRV�SHOD�SUySULD�
FRPXQLGDGH�TXH�R�XWLOL]D��GHVGH�TXH�R�XVXáULR�WHQKD�FRQKHFLPHQWRV�FRPSXWDFLRQDLV��(VWH�
PRYLPHQWR�GH�PLJUDomR�GH�RXWURV�DPELHQWHV�SDUD�R�DPELHQWH�0RRGOH�p�DOJR�TXH�WDPEpP�
REVHUYDPRV�QR�%UDVLO��7DPEpP�VREUH�R�0RRGOH��5RVD�DILUPD�TXH�

<�HQ�HVWD�H[SHULHQFLD�TXH�YHQLPRV�WUDEDMDQGR�GHVGH�HO�DxR������>(Q�OD�8QLYHUVLGDG�
7HFQROyJLFD�1DFLRQDO@��HK«�DFá�XWLOL]DPRV�0RRGOH��OD�SODWDIRUPD�0RRGOH��<�DKt�
DVHVRUDPRV�D�ORV�GRFHQWHV�SDUD�TXH�XWLOLFHQ�OD�SODWDIRUPD�FRPR�FRPSOHPHQWR�D�OD�
YLUWXDOLGDG�HQ�WRGDV�ODV�DVLJQDWXUDV�GH�ODV�PDWHULDV�GH�JUDGR��(QWRQFHV�SDUD�HVR�GLFWDPRV�
FXUVRV�GH�FDSDFLWDFLyQ��5RVD����

$�IDOD�GD�SURIHVVRUD�5RVD�QRV�SDVVD�TXH��QRV�FXUVRV�HP�TXH�DWXD�QD�$UJHQWLQD��R�$PELHQWH�
9LUWXDO�p�XWLOL]DGR�FRPR�FRPSOHPHQWR�D�PRPHQWRV�SUHVHQFLDLV�TXH�RFRUUHP�HP�DOJXQV�FXUVRV��R�
TXH��VHJXQGR�D�SURIHVVRUD�$QD��QmR�RFRUUH�QD�9HQH]XHOD�HP�YLUWXGH�GRV�FXUVRV�VHUHP�WRWDOPHQWH�
D�GLVWkQFLD��

6L�VRQ�FRPSOHWDPHQWH�D�GLVWDQFLD��6H�WUDEDMD�D�WUDYpV�GH�OD�SODWDIRUPD�0RRGOH��$QD���

1R�HQWDQWR��PHVPR�R�0RRGOH�HVWDQGR�DPSODPHQWH�GLIXQGLGR��DLQGD�Ká�FXUVRV�GH�JUDQGH�
DEUDQJrQFLD�TXH�XWLOL]DP�RXWUDV�SODWDIRUPDV��1R�%UDVLO�SRGHPRV�FLWDU�R�SURJUDPD�5HGH)RU��TXH�
RIHUHFH�HVSHFLDOL]DomR�HP�GLYHUVDV�áUHDV�SDUD�GH]HQDV�GH�PLOKDUHV�GH�SURIHVVRUHV�GR�HVWDGR�GH�
6mR�3DXOR�H�TXH�XWLOL]D�D�SODWDIRUPD�7HOHGXF��1D�$UJHQWLQD��5RVD�FRPHQWD�GH�FXUVRV�GH�
IRUPDomR�GRFHQWH�GH�DEUDQJrQFLD�QDFLRQDO�TXH�XWLOL]DP�R�(�HGXFDWLYD�

(VWD�SODWDIRUPD��OD�(�HGXFDWLYD��HV�XQD�SODWDIRUPD�UHDOL]DGD�SRU�XQ�JUXSR�GH�5RVDULR��TXH�HV�
RWUD�FLXGDG�GH�$UJHQWLQD�>���@�TXH�OR�TXH�KDFH�HV�DOTXLODU�ORV�VHUYLFLRV�GH�OD�SODWDIRUPD�GH�WDO�
PDQHUD�TXH�OH�EULQGDQ�HO�HVSDFLR�GHO�VHUYLGRU�\�HO�PDQWHQLPLHQWR�WpFQLFR�D�ODV�XQLYHUVLGDGHV��
\�HO�FRVWR�HQ�JHQHUDO�HV�PX\�EDMR��(QWRQFHV�ODV�XQLYHUVLGDGHV�TXH�QR�TXLHUHQ�DVXPLU�HVWR�GH�
WHQHU�XQ�JUXSR�HVSHFtILFR�TXH�VH�HQFDUJXH�GH�OD�SODWDIRUPD«�GHO�VHUYLFLR�WpFQLFR��TXL]á�
XWLOL]DQ�HVWRV�VHUYLFLRV�TXH�YHQGHQ��5RVD���

�
2�TXH�SRGHPRV�SHUFHEHU�D�SDUWLU�GR�PHQFLRQDGR�SHODV�SURIHVVRUDV�5RVD��$OLFLD�H�$QD�p�

TXH��DVVLP�FRPR�QR�%UDVLO��H[LVWH�XPD�FHUWD�GLYHUVLGDGH�GH�PRGHORV�GH�(D'��3HUFHEH�VH�TXH�
DOJXQV�FXUVRV�RFRUUHP�HP�VXD�WRWDOLGDGH�D�GLVWDQFLD��PDV�HP�RXWURV�FDVRV�VmR�UHDOL]DGRV�GH�
IRUPD�VHPLSUHVHQFLDO��$OpP�GLVVR��HPERUD�R�0RRGOH�VHMD�R�$9$�PDLV�XWLOL]DGR��HVWDPRV�ORQJH�
GH�SRGHU�JHQHUDOL]DU�DR�DILUPDU�TXH�SUDWLFDPHQWH�WRGRV�RV�JUDQGHV�FXUVRV�VmR�RIHUHFLGRV�YLD�
0RRGOH��$LQGD�Ká�LQLFLDWLYDV�GH�DEUDQJrQFLD�HVWDGXDO�H�QDFLRQDO�TXH�VH�XWLOL]DP�GH�RXWUDV�
SODWDIRUPDV��H�LVVR�QmR�RFRUUH�DSHQDV�QR�%UDVLO��HPERUD�R�H[HPSOR�FLWDGR�QHVWH�WH[WR�QmR�VHMD�GH�
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XP�FXUVR�GH�IRUPDomR�LQLFLDO��SULQFLSDO�IRFR�GD�SHVTXLVD�TXH�UHDOL]DPRV��(VVD�SOXUDOLGDGH�HP�
(D'�SHGH�SHVTXLVDV�TXH�DQDOLVHP�IRUPDV�H�SUáWLFDV�SHGDJyJLFDV�TXH�EXVTXHP�SRWHQFLDOL]DU�D�
DSUHQGL]DJHP�D�GLVWkQFLD��FRPR�VXJHULD�%RUED����������

As interações 
1R�PDSD�DSUHVHQWDGR�SRU�%RUED���������p�SRVVtYHO�SHUFHEHUPRV�TXH�DV�LQWHUDo}HV�RFRUUHP�

GH�PDQHLUDV�GLVWLQWDV�QRV�FXUVRV�GR�%UDVLO��(VVD�GLYHUVLGDGH�RFRUUH��HP�SDUWH��SHOD�TXDOLGDGH�GD�
,QWHUQHW�QDV�UHJL}HV�HP�TXH�RV�FXUVRV�VmR�RIHUHFLGRV��$OPHLGD��=DPSLHUL��	�%RUED���������PDV�
WDPEpP�SHOD�PDQHLUD�FRP�TXH�FDGD�,QVWLWXLomR��RX�HP�SDUWLFXODU�FDGD�SURIHVRU��DGPLQLVWUD�VHXV�
FXUVRV�H�GLVFLSOLQDV��

6H�DQDOLVDUPRV�RV�WUHFKRV�GDV�HQWUHYLVWDV�DEDL[R��SRGHPRV�SHUFHEHU�TXH��DVVLP�FRPR�
WHPRV�REVHUYDGR�QRV�FXUVRV�LQYHVWLJDGRV�QR�%UDVLO��QHVVHV�SDtVHV�R�IyUXP�WDPEpP�WHP�VLGR�D�
SULQFLSDO�IRUPD�GH�FRPXQLFDomR�HQWUH�RV�HQYROYLGRV��

Eh… y como espacios de comunicación se generaron foros, y también se utilizaron … chats, 
se utilizó el chat […] No se usó [teleconferencia] Tiene la posibilidad… la plataforma lo 
incorpora pero hasta ahora no se usó. (Rosa). 

El foro obviamente [é usado]. Muy poco mas[...] era a través del foro que el tutor le pedia 
trabajos, le mandaba los trabajos, pero como que todos los contenidos estaban ahí [em 
livros eletrônicos] [...]Puede haber chat si, personalmente a mi no me gusta el chat y menos 
con varios porque es un caos. Chat de tres es un caos. E.... puede haber teleconferencia. Por 
eso te digo, depende del professor. (Alicia). 

[…] de la plataforma Moodle, se utiliza el foro, el chat […] La Universidad como tal sí hace 
videoconferencia para los estudiantes, pero es como… porque en la universidad hay un 
servicio técnico que se llama SIUNA, y bueno ellos se encargan de toda la parte, vamos a 
decir así, logística de la plataforma y todo. Ellos han hecho videoconferencias colgados en 
la página de la Universidad, y uno las puede ver (Ana). 

(QWHQGHPRV�D�FRPXQLFDomR�SURIHVRU�DOXQR��WXWRU�DOXQR�H�DOXQR�DOXQR�GH�IXQGDPHQWDO�
LPSRUWkQFLD�SDUD�XP�ERP�DQGDPHQWR�GH�XP�FXUVR�D�GLVWkQFLD��SULQFLSDOPHQWH�SRU�SHUPLWLUHP�DRV�
DOXQRV�TXH�UHVLGHP�HP�ORFDLV�GLVWDQWHV�DR�SROR�GH�DSRLR�SUHVHQFLDO�SDUWLFLSHP�GH�PDQHLUD�DWLYD�H�
LQGLVWLQWD�GDTXHOHV�UHVLGHQWHV�HP�PHWUySROHV��1D�YHUGDGH��LQWHUDomR�p�WLGD�FRPR�SHoD�FKDYH�GH�
XP�FXUVR�D�GLVWkQFLD�GH�TXDOLGDGH��9DOHQWH���������

O uso de softZares 
1mR�p�GH�KRMH�TXH�VH�GLVFXWH�FRPR�RV�VRIWZDUHV�HGXFDFLRQDLV�SRGHP�SDUWLFLSDU�GR�SURFHVVR�

GH�SURGXomR�GR�FRQKHFLPHQWR�PDWHPáWLFR��HQWUHWDQWR�HVVD�WHPáWLFD�SDUHFH�QmR�WHU�VH�HVJRWDGR�
DLQGD��%RUED���������(P�JHUDO��HVVH�GHEDWH�JLUD�HP�WRUQR�GD�SHUJXQWD��FRPR�R�software�SRGH�
FRQWULEXLU�SDUD�TXH�HVWXGDQWHV�FKHJXHP�D�XPD�MXVWLILFDWLYD�PDWHPáWLFD�H�IDoDP�D�OLJDomR�HQWUH�D�
H[SORUDomR�LQGXWLYD�H�R�UDFLRFLQLR�GHGXWLYR"�1R�FDVR�HVSHFtILFR�GD�(D'��D�H[SORUDomR�YLD�
VRIWZDUHV�HGXFDFLRDLV�VH�WRUQD�DLQGD�PDLV�QHFHVVáULD��HP�YLUWXGH�GD�DXVrQFLD�ItVLFD�GR�SURIHVVRU��
(QWUHWDQWR��p�SRVVtYHO�SHUFHEHU�TXH��

TXDQGR�VH�GHFLGH�XWLOL]DU�XP�software��VHMD�HOH�JUáILFR��JHRPpWULFR�RX�DOJpEULFR��HP�XP�
FXUVR�D�GLVWDQFLD�online��p�LPSRUWDQWH�TXH�VH�UHIOLWD�VREUH�FRPR�SURSRU�XPD�DWLYLGDGH�
FRQVLGHUDQGR�R�FRQWH[WR�H�YLVDQGR�FRQWHPSODU�RV�REMHWLYRV�HGXFDFLRQDLV��VHPSUH�DSRLDGR�
QDV�FRQFHSo}HV�WHyULFDV�DFHUFD�GD�WHPáWLFD��%RUED��������S������
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1R�%UDVLO��QRVVD�SHVTXLVD�DSRQWD�SDUD�R�*HRJHEUD�FRPR�VHQGR�R�software PDLV�XWLOL]DGR�
QRV�FXUVRV�LQYHVWLJDGRV��1R�FDVR�GDV�SURIHVVRUDV�HQWUHYLVWDGDV�SHUFHEHPRV�TXH�LVVR�WDPEpP�
RFRUUH�QD�$UJHQWLQD��8UXJXDL�H�9HQH]XHOD��

[...] el Geogebra SRGpV�WDPELpQ�PDQHMDUOR�GHQWUR�GH�OD�SODWDIRUPD�>«@�DKRUD��OR�TXH�HVWR\�
LQWHQWDQGR�KDFHU�HV�TXH�VH�DUPH�HQ�HO�*RRJOH�'RFV�HQ�IRUPD�FRODERUDWLYD��(QWRQFHV�VH�HVWáQ�
DUPDQGR�JUXSRV�GH���SHUVRQDV��GRQGH�HQ�UHDOLGDG�KDFHQ�XQ�DQáOLVLV��R�VHD��KD\�XQ�PDWHULDO�
TXH�\R�OHV�GR\��GRQGH�WLHQHQ�TXH«�DKt�WDPELpQ�WHQJR�GLYHUVLGDG��SRUTXH�WHQJR�JHQWH�TXH�\D�
PDQHMD�HO�SURJUDPD��RWURV�QR«�SHUR�EXHQR��HVWR\�SUREDQGR�D�YHU�FyPR�IXQFLRQD�HVR��
�5RVD���

/RV�SURIHVRUHV�GH�PDWHPáWLFDV�HQ�JHQHUDO�XVDQ�HO�JHRJHEUD�DKRUD�>���@�QR�WRGRV�ORV�
SURIHVRUHV�XVDQ�PXFKR�HO�JHRJHEUD��QL�WRGRV�ORV�SURIHVRUHV�TXH�HQVHxDQ�PDWHPáWLFDV�WLHQHQ�
IRUPDFLyQ�HQ�GLGáFWLFD��QL�OHV�SUHRFXSD�HVR�>���@ODV�DFWLYLGDGHV�PDWHPáWLFDV�TXH�WLHQH�TXH�
KDFHU�FRQ�JHRJHEUD��OH�GR\�LQGLFDFLRQHV�GH�FRPR�GHEH�KDFHU��TXH�WLSR�GH�SUHJXQWDV�KDFHU��
RWUD�FRVD�HV�FUHDU�DSSOHWV��\�>���@�DKt�YD�GLUHFWDPHQWH�D�DSUHQGHU�OD�PDWHPáWLFD�TXH�HVWá�HQ�HO�
DSSOHW��\�ODV�SUHJXQWDV�YDQ�D�VHU�VREUH�PDWHPáWLFDV���$OLFLD��

6H�YD�DO�REMHWR�PDWHPáWLFR��VH�YXHOYH�RWUD�YH]�D�OD�VLWXDFLyQ��VH�YXHOYH�D�ORV�SUREOHPDV��
HMHUFLFLRV�UHIHULGRV�D�OD�VLWXDFLyQ�GH�ODV�DFWLYLGDGHV�TXH�\R�HVWR\�SURSRQLHQGR�FRQ�*HRJHEUD�
VRQ�DFWLYLGDGHV�FRQWH[WXDOL]DGDV��(V�GHFLU��TXH�WHQJDQ�UHODFLyQ�DOJXQD�FRQ�ORV�OLEURV�GH�OD�
FROHFFLyQ�SDUD�TXH�KD\D�DOJXQD�FRKHUHQFLD���$QD��

3HUFHEHPRV�QDV�IDODV�GDV�SURIHVVRUDV�TXH�R�*HRJHEUD�p�R�VRIWZDUH�PDLV�XWLOL]DGR�QRV�
FXUVRV�HP�TXH�DWXDP��SHOR�PHQRV�OHYDQGR�HP�FRQVLGHUDomR�VXDV�H[SHULrQFLDV�SHVVRDLV��PDV�HP�
DOJXQV�FDVRV��FRPR�QD�$UJHQWLQD��D�IDPLOLDULGDGH�GRV�SURIHVVRUHV�FRP�HOH�DLQGD�p�SHTXHQD��
WDOYH]�SRU�QmR�WHUHP�WLGR�QHQKXP�WLSR�GH�FRQWDWR�HP�VXD�IRUPDomR�LQLFLDO��DVVLP�FRPR�RFRUUH�
HP�DOJXQV�FXUVRV�QR�%UDVLO��

( quanto ao futuro" 
1R�%UDVLO��D�(D'�online�DLQGD�Gá�VHXV�SULPHLURV�SDVVRV��PDV�DFUHGLWDPRV�TXH�p�XPD�

PRGDOLGDGH�GH�HQVLQR�TXH�YHLR�SDUD�ILFDU��$WXDOPHQWH�D�8$%�RIHUHFH�GLYHUVRV�FXUVRV�GH�
JUDGXDomR�HVSDOKDGRV�SRU�WRGR�R�SDtV��VHQGR����GH�/LFHQFLDWXUD�HP�0DWHPáWLFD��DWXDOPHQWH��
$OpP�GLVVR��DOJXPDV�LQVWLWXLo}HV�SULYDGDV�WDPEpP�YrP�RIHUHFHQGR�FXUVRV�GH�JUDGXDomR��H�
HVSHFLDOL]DomR��D�GLVWkQFLD��(VVH�FHQáULR�QRV�SDUHFH�VHPHOKDQWH�DR�TXH�YHP�DFRQWHFHQGR�QD�
9HQH]XHOD��PDV�TXH�GLIHUH�GR�TXH�SRGHPRV�SHUFHEHU�QD�$UJHQWLQD�H�QR�8UXJXDL��

[…] poderíamos decir que si la educación a distancia está creciendo demasiado mucho, en 
Venezuela sería al revés. Bueno, porque están abriendo universidades presenciales, y las 
personas se están saliendo. (Ana). 

[...] a nivel nacional yo diría que no hay una política clara de incentivación de educación a 
distancia, hay más bien sospechas que algunas… también hay que reconocer que pueden 
ser… que pueden llegar a tener cierto visto de verdad. (Rosa). 

2X�VHMD��R�FHQáULR�6XO�$PHULFDQR�QmR�VHJXH�XPD�SHUVSHFWLYD�OLQHDU�D�UHVSHLWR�GR�IXWXUR�GD�
(GXFDomR�D�'LVWkQFLD��(VVD�SHUVSHFWLYD�YDULD�GH�DFRUGR�FRP�FDGD�SDtV��3RU�H[HPSOR��QD�
9HQH]XHOD��DSHVDU�GH�SHUFHEHUPRV�IDWRUHV�IDYRUáYHLV�DR�GHVHQYROYLPHQWR�GD�(D'�QR�SDtV��D�
PRGDOLGDGH�WHQGH�D�GLPLQXLU�VXD�DEUDQJrQFLD�GHYLGR�j�H[SDQVmR�GR�HQVLQR�SUHVHQFLDO��GLIHUHQWH�
PHQWH�GR�TXH�YHP�RFRUUHQGR�QR�%UDVLO��1D�$UJHQWLQD��SHUFHEHPRV�TXH�QmR�Ká�SROtWLFDV�S~EOLFDV�
GH�LQFHQWLYR�j�(D'�H�TXH��D�SULQFtSLR��FDVR�D�PRGDOLGDGH�YHQKD�D�VH�GHVHQYROYHU�GH�IRUPD�PDLV�
VyOLGD��GHYHUá�VHU��PXLWR�SURYDYHOPHQWH��SRU�PHLR�GH�LQLFLDWLYDV�GH�LQVWLWXLo}HV�SULYDGDV���
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1D�HQWUHYLVWD�FRP�D�SURIHVVRUD�$OLFLD��R�IXWXUR�GD�(D'�QR�8UXJXDL�QmR�HPHUJLX�HP�VXDV�
SDODYUDV��0DV��VHJXQGR�R�VLWH�81,9(56,$���R�HQVLQR�D�GLVWkQFLD�QR�SDtV�DLQGD�JHUD�FHUWD�
UHOXWkQFLD�SHOD�VRFLHGDGH�XUXJXDLD��SULQFLSDOPHQWH�HP�YLUWXGH�GD�LPDWXULGDGH�GD�PRGDOLGDGH��VH�
FRPSDUDGD�D�RXWURV�SDtVHV� 

Considerações )inais 
(P�%RUED��������R�DXWRU��D�SDUWLU�GDV�HQWUHYLVWDV�UHDOL]DGDV�FRP�SURIHVVRUHV�H�

FRRUGHQDGRUHV�GH�FXUVRV�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�D�GLVWkQFLD�GD�8$%��EXVFRX�
FRPSUHHQGHU�R�XVR�GDV�7'�QHVVHV�FXUVRV��WHQGR�DVVRFLDGR�HVWHV�XVRV�D�XP�PDSD�GH�FRUHV�TXH�RV�
LGHQWLILFDVVH���

$R�H[SDQGLU�HVVH�PDSD��SRGHPRV�SHUFHEHU�TXH�DV�IDODV�GDV�SURIHVVRUDV�GD�$UJHQWLQD��GR�
8UXJXDL�H�GD�9HQH]XHOD�DSUR[LPDP�RV�FXUVRV��PHQFLRQDGRV�SRU�HODV��GDV�/LFHQFLDWXUDV�GD�FRU�
YHUGH�DSUHVHQWDGD�SRU�%RUED��������XPD�YH]�TXH�DV�LQWHUDo}HV�QHVVHV�FXUVRV�YrP�RFRUUHQGR�
EDVLFDPHQWH�GH�PDQHLUD�DVVtQFURQD��YLD�IyUXQV��$�UHDOL]DomR�GH�chat�H�ZHE�FRQIHUrQFLDV�WHP�VLGR�
WHVWDGD��PDV�PXLWDV�YH]HV�HVEDUUD�HP�SUREOHPDV�WpFQLFRV��FRPR�D�OLPLWDomR�GR�$9$�GR�FXUVR�QD�
$UJHQWLQD��RX�SUREOHPDV�GH�ORJtVWLFD�QD�9HQH]XHOD��

&ODUR�TXH�HVVH�PDSD�VHJXH�DLQGD�HP�IDVH�GH�FRQVWUXomR��DVVLP�FRPR�R�LQLFLDOPHQWH�
DSUHVHQWDGR�HP�������SULQFLSDOPHQWH�SHOR�SHTXHQR�XQLYHUVR�SHVTXLVDGR�UHIHUHQWH�j�$UJHQWLQD��
DR�8UXJXDL�H�j�9HQH]XHOD��(QWUHWDQWR��GH�DFRUGR�FRP�RV�SULQFtSLRV�GD�7HRULD�(QUDL]DGD�
�/DSqUULHUH���������HQWHQGHPRV�TXH�D�LQFRUSRUDomR�GHVVHV�SDtVHV�DR�PDSD�YHP�FRUURERUDQGR�H�
DPSOLDQGR�D�WHRULD�LQLFLDOPHQWH�FRQVWUXtGD�H�TXH�HQWUHYLVWDV�FRP�RXWURV�SURIHVVRUHV�H�
SHVTXLVDGRUHV�GHVVHV�SDtVHV�H�GH�RXWURV�TXH�VH�LQFRUSRUHP�DR�SURMHWR�SRGHUmR��FDGD�YH]�PDLV��
WRUQDU�R�PDSD�PDLV�FRPSOHWR��GH�OHLWXUD�H�LQWHUSUHWDomR�PDLV�FODUD�H�HP�GLUHomR�j�VDWXUDomR�
WHyULFD��RX�VHMD��FRP�SURSULHGDGHV�H�GLPHQV}HV�GRV�XVRV�GHILQLGDV�H�UHODFLRQDGDV�FRP�RV�
DVSHFWRV�TXH�DV�LQIOXHQFLDP��6WUDXVV�	�&RUELQ���������
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PDWHPáWLFD�HP�DomR��,Q�Encontro Paulista de Educação Matemática��6mR�&DUORV��

6DQWRV��6��&����������As perspectivas dos alunos ingressantes acerca de um curso de licenciatura 
em matemática a distância��7HVH���8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�0HVTXLWD�
)LOKR�´�5LR�&ODUR��

6WUDXVV��$���	�&RUELQ��-����������Pesquisa qualitativa: técnicas e procedimentos para o 
desenvolvimento de teoria fundamentada���QG�HG����3RUWR�$OHJUH��$UWPHG��
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9DOHQWH��-��$����������2�SDSHO�GD�LQWHUDomR�H�DV�GLIHUHQWHV�DERUGDJHQV�SHGDJyJLFDV�GH�(GXFDomR�
D�'LVWkQFLD��,Q�'��0LOO�	�1��0��3LPHQWHO��(GV����Educação a distância: desafios 
contemporâneos��SS����±�����6mR�&DUORV��(G8)6&DU��

9LDQQH\��-���7RUUHV��3���	�6LOYD��(����������A Universidade Virtual no Brasil: O ensino superior 
à distância no país��7XEDUmR���56��8QLVXO��

9LHO��6��5����������Um olhar sobre a formação de professores a distância: o caso da 
CEDERJ/UAB��7HVH���8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�³-~OLR�GH�0HVTXLWD�)LOKR�´�5LR�
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Algebrator� su valoraciyn en la ensexan]a�aprendi]aje de sistemas de 

ecuaciones  
'DPLDQ�$OHMDQGUR�Clemente�2ODJXH���
&HQWUR�GH�(VWXGLRV�8QLYHUVLWDULRV�9L]FD\D�GH�ODV�$PpULFDV��
0p[LFR���
GDPLDQ�DOH[��#JPDLO�FRP��
(GJDU�6DPLG�Limyn�9LOOHJDV���
8QLYHUVLGDG�GH�*XDGDODMDUD��,QVWLWXWR�7HFQROyJLFR�6XSHULRU�GH�7DPD]XOD�GH�*RUGLDQR��
0p[LFR���
OLPRQVDPLG#JPDLO�FRP���

Resumen 
(O�GRFHQWH�HV�XQ�IDFWRU�FODYH�HQ�OD�JHQHUDFLyQ�GH�DPELHQWHV�SURSLFLRV�GH�DSUHQGL]DMH��
GRQGH�ODV�7,&¶V�VH�KDQ�FRQVLGHUDGR�KHUUDPLHQWDV�TXH�SUHWHQGHQ�IDFLOLWDU�ORV�SURFHVRV�
WDQWR�GH�HQVHxDQ]D�FRPR�GH�DSUHQGL]DMH��EDMR�XQD�YLVLyQ�GH�PHMRUDU�ORV�SURFHVRV�GH�
HGXFDWLYRV�TXH�VH�GHVDUUROODQ�HQ�ODV�DXODV�GH�FODVHV��'LIHUHQWHV�LQYHVWLJDFLRQHV�
GHPXHVWUDQ�ORV�UHVXOWDGRV�SRVLWLYRV�HQ�HO�DSUHQGL]DMH�GH�ORV�FRQWHQLGRV�PDWHPáWLFRV�
SRU�DOXPQRV�DO�XWLOL]DU�ODV�7,&¶V�FRPR�SDUWH�GH�VX�SURFHVR�GH�DSUHQGL]DMH��FRPR�HV�HO�
FDVR�GHO�áOJHEUD��(Q�HVWH�HVWXGLR�VH�SUHVHQWD�OD�YDORUDFLyQ�DO�software Algebrator��
UHDOL]DGD�SRU�GRFHQWHV�GH�PDWHPáWLFDV��TXH�OD�SDXWD�SDUD�GHWHUPLQDU�OD�YLDELOLGDG�GH�
VX�XVR�FRPR�KHUUDPLHQWD�HQ�ORV�SURFHVRV�WDQWR�GH�LQVWUXFFLyQ�FRPR�GH�DSUHQGL]DMH�R�
HO�UHIRU]DPLHQWR�GH�pVWH��
Palabras clave:�(GXFDFLyQ�0DWHPáWLFD��(QVHxDQ]D��$SUHQGL]DMH��7HFQRORJtDV�GH� OD�
,QIRUPDFLyQ�\�OD�&RPXQLFDFLyQ��7HFQRORJtD�(GXFDWLYD��)RUPDFLyQ�GH�SURIHVRUHV��

3lanteamiento del problema o tema objeto de estudio 
(O�GLVFXUVR�HVFRODU�GH�OD�6HFUHWDUtD�GH�(GXFDFLyQ�3~EOLFD�±6(3±��HQ�0p[LFR��GHILQH�DO�

GRFHQWH�FRPR�XQ�IDFWRU�FODYH�HQ�OD�JHQHUDFLyQ�GH�DPELHQWHV�SURSLFLRV�SDUD�HO�DSUHQGL]DMH�GRQGH�
VH�SODQWHDQ�VLWXDFLRQHV�GLGáFWLFDV�H�LGHQWLILFDQ�PRWLYRV�SDUD�GHVSHUWDU�HO�LQWHUpV�GH�VXV�DOXPQRV�
�6(3���������VLHQGR�OD�DFHSWDFLyQ�R�HO�UHFKD]R�GH�OD�DVLJQDWXUD�OD�FRQVHFXHQFLD�GH�GLFKD�DFFLyQ�
SRU�SDUWH�GHO�GRFHQWH��(O�FDVR�GH�OD�PDWHPáWLFD�HV�PX\�SDUWLFXODU��HV�IáFLO�GDUVH�FXHQWD�GHO�
µWHPRU¶�VRFLDO�D�OD�DVLJQDWXUD��FDWDORJDQGR�D�pVWD�FRPR�GLItFLO��FRQIXVD��GLULJLGD�SDUD�XQRV�SRFRV��
HQWUH�RWUDV��OR�TXH�WUDVFLHQGH�D�XQ�HVIXHU]R�D~Q�PD\RU�SDUD�TXLHQHV�OD�LPSDUWHQ��

/D�LQWHJUDFLyQ�GH�OD�7HFQRORJtD�,QIRUPáWLFD�±7,±�D�ODV�DXODV�HVFRODUHV��GHVSXpV�
GHQRPLQDGD�7HFQRORJtD�(GXFDWLYD�±7(±�\�7HFQRORJtDV�GH�OD�,QIRUPDFLyQ�\�OD�&RPXQLFDFLyQ������
±7,&¶V±��SRU�OD�LQWHJUDFLyQ�GH�RWURV�LQVWUXPHQWRV�HOHFWUyQLFRV��VH�KDQ�FRQVLGHUDGR�FRPR�
KHUUDPLHQWDV�TXH�SUHWHQGHQ�IDFLOLWDU�ORV�SURFHVRV�WDQWR�GH�HQVHxDQ]D�FRPR�GH�DSUHQGL]DMH��
WHQLHQGR�D�ELHQ�XQD�YLVLyQ�GH�PHMRUD�GH�ORV�SURFHVRV�HGXFDWLYRV�TXH�VH�GHVDUUROODQ�HQ�ODV�DXODV�
GH�FODVHV��/R�TXH�KD�YHQLGR�D�UHYROXFLRQDU�ODV�SUáFWLFDV�GRFHQWHV�FRQYHQFLRQDOHV�VLWXDQGR�D�
TXLHQHV�VH�GHGLFDQ�D�OD�HQVHxDQ]D�HQ�XQ�FDPSR�TXH�SXHGH�UHSUHVHQWDU�UHWRV�D�DOFDQ]DU�R�DOJR�
WRWDOPHQWH�GHVFRQRFLGR��6LQ�HPEDUJR��HV�FODUD�OD�QHFHVLGDG�GH�LQWHJUDU�OD�WHFQRORJtD�D�ORV�
SURFHVRV�HGXFDWLYRV��\D�TXH�HV�XQ�REMHWR�GH�LQWHUpV�GH�ORV�HVWXGLDQWHV�GH�FDVL�WRGRV�ORV�QLYHOHV�
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HGXFDWLYRV��XQD�KHUUDPLHQWD�GH�XVR�IUHFXHQWH�\�DWUDFWLYD�SDUD�OD�UHDOL]DFLyQ�GH�DFWLYLGDGHV�GH�
FXDOTXLHU�tQGROH��

(O�áOJHEUD��HV�XQD�UDPD�GH�OD�PDWHPáWLFD�TXH�KD�VLGR�HVWXGLDGR�GHVGH�GLIHUHQWHV�
SHUVSHFWLYDV��XQD�GH�pVWDV�HV�OD�H[SHULPHQWDFLyQ�FRQ�OD�LPSOHPHQWDFLyQ�GH�ODV�7,&¶V�SDUD�
IDFLOLWDU��D�ORV�HVWXGLDQWHV��HO�DSUHQGL]DMH�GH�ORV�FRQWHQLGRV��/RV�UHVXOWDGRV�GHPXHVWUDQ�OR�
SRVLWLYR�GHO�XVR�GH�OD�WHFQRORJtD��VLQ�HPEDUJR��OD�IRUPDFLyQ�GH�JUDQGHV�JUXSRV�GH�SURIHVRUDGR�HQ�
HO�XVR�GH�HVWH�LQVWUXPHQWR�HV�PtQLPD��3DUD�REWHQHU�UHVXOWDGRV�SRVLWLYRV�HQ�HO�DSUHQGL]DMH�DO�
XWLOL]DU�QXHYDV�HVWUDWHJLDV�GH�HQVHxDQ]D�HV�QHFHVDULR�HO�GRPLQLR�GH�pVWDV�SRU�SDUWH�GHO�GRFHQWH��
/R�TXH�LPSOLFD�XQD�IRUPDFLyQ�LQLFLDO�\�FRQWLQXD�HQ�HO�XVR�GH�ODV�7,&¶V�FRPR�XQ�LQVWUXPHQWR�
PHGLDGRU�HQ�ORV�SURFHVRV�GH�HQVHxDQ]D�\�DSUHQGL]DMH��

(Q�HO�SUHVHQWH�HVWXGLR�VH�PXHVWUDQ�ORV�UHVXOWDGRV�REWHQLGRV�D�SDUWLU�GH�XQ�FXUVR�GH�
DFWXDOL]DFLyQ�GRFHQWH�GHVDUUROODGR�FRQ�SURIHVRUHV�DFWLYRV�GHO�QLYHO�PHGLR�EáVLFR��SHUWHQHFLHQWHV�
DO�VHFWRU�S~EOLFR�HQ�OD�FLXGDG�GH�&ROLPD��&ROLPD��GRQGH�HO�REMHWLYR�IXH�HQVHxDU�D�XWLOL]DU�
Algebrator��XQ�VRIWZDUH��FRPR�KHUUDPLHQWD�GH�DSR\R�SDUD�OD�HQVHxDQ]D�\�HO�IRUWDOHFLPLHQWR�GHO�
DSUHQGL]DMH�HQ�OD�UHVROXFLyQ�GH�VLVWHPDV�GH�HFXDFLRQHV��\�DVt��SURSLFLDU�HO�GHVDUUROOR�GH�ODV�
FRPSHWHQFLDV�HQ�HO�XVR�GH�ODV�7,&¶V��

Antecedentes \ fundamentaciyn teyrica 
(Q�0p[LFR��OD�LQFRUSRUDFLyQ�GH�OD�WHFQRORJtD�HQ�HO�FDPSR�HGXFDWLYR�GDWD�GHVGH������FRQ�HO�

3UR\HFWR�*DOLOHR��XQ�SUR\HFWR�TXH�VH�GHVDUUROOy�SRU�OD�6(3�HQ�FRODERUDFLyQ�FRQ�OD�)XQGDFLyQ�
$UWXUR�5RVHQEOXHWK��RULHQWDGR�D�OD�DOIDEHWL]DFLyQ�LQLFLDO��FRQ�XQ�OHQJXDMH�FRPSXWDFLRQDO�EáVLFR�
FRPR�%$6,&�\�/2*2��9DFD���������

3DUD�HO�DxR�������VH�SRQH�HQ�PDUFKD�HO�SURJUDPD�&2(%$�±&RPSXWDFLyQ�(OHFWUyQLFD�HQ�OD�
(GXFDFLyQ�%áVLFD±�FRQ�HO�SURSyVLWR�GH�LQWURGXFLU�OD�FRPSXWDGRUD�D�ODV�DXODV�FRPR�PDWHULDO�
GLGáFWLFR�\�SDUD�OD�HQVHxDQ]D�GHO�FyPSXWR�HQ�ORV�FXUVRV�GH�HGXFDFLyQ�EáVLFD��4XLQWHUR���������
$GHPáV�GH�VHUYLU�GH�PDQHUD�LQGLUHFWD�FRPR�HVFDOyQ�SDUD�HO�GHVDUUROOR�GHO�SURJUDPD�GH�5HG�
(VFRODU��

(Q�������VH�LQWHJUD�OD�5HG�6DWHOLWDO�GH�7HOHYLVLyQ�(GXFDWLYD�±('86$7±��FRPR�
KHUUDPLHQWD�SDUD�OD�WUDQVPLVLyQ�GLJLWDOL]DGD�GH�ORV�FRQWHQLGRV�D�PáV�GH�ORV�������HTXLSRV�
UHFHSWRUHV�GH�ODV�WHOHVHFXQGDULDV��$Vt�PLVPR��D�SDUWLU�GH�������VH�OOHYDQ�D�FDER�SUR\HFWRV�\�
SURJUDPDV�FRPR�6HFXQGDULDV�SDUD�HO�6LJOR�;;,�±6HF���±��%LEOLRWHFD�'LJLWDO��3RUWDO�6HSLHQVD��/D�
(QVHxDQ]D�GH�ODV�0DWHPáWLFDV�FRQ�7HFQRORJtD�±(0$7±��(QVHxDQ]D�GH�ODV�&LHQFLDV�FRQ�
7HFQRORJtD�±(&,7±��(QVHxDQ]D�GH�ODV�&LHQFLDV�D�WUDYpV�GH�0RGHORV�0DWHPáWLFRV�±(&$00±��
(O�SUR\HFWR�GH�(QVHxDQ]D�GH�OD�)tVLFD�FRQ�7HFQRORJtD�±(),7±��WRGRV�FRQ�HO�REMHWLYR�GH�PHMRUDU�
\�FRPSOHPHQWDU�ORV�SURFHVRV�GH�HQVHxDQ]D�GH�ORV�FRQWHQLGRV��LPSOHPHQWDQGR�HO�XVR�GH�OD�
WHFQRORJtD�FRPR�XQ�HQULTXHFHGRU�GHO�SURFHVR��

(Q������HO�,QVWLWXWR�/DWLQRDPHULFDQR�GH�OD�&RPXQLFDFLyQ�(GXFDWLYD�±,/&(±��HQ�
FRRUGLQDFLyQ�FRQ�OD�6(3��FUHDQ�HO�SURJUDPD�5HG�(VFRODU��FRQ�HO�SURSyVLWR�HVSHFtILFR�GH�HOHYDU�OD�
FDOLGDG�GH�OD�HGXFDFLyQ�EáVLFD�LPSOHPHQWDQGR�GLYHUVDV�DFWLYLGDGHV��SDUD�DOXPQRV�\�GRFHQWHV��HQ�
OtQHD��$GHPáV�GH�DWHQGHU�GRV�GH�ORV�REMHWLYRV�SURSXHVWRV�HQ�HO�3URJUDPD�1DFLRQDO�GH�(GXFDFLyQ��
/D�2SHUDFLyQ�\�([SDQVLyQ�GH�5HG�(VFRODU�GH�,QIRUPáWLFD�(GXFDWLYD��\�OD�DFWXDOL]DFLyQ�\�
FDSDFLWDFLyQ�SDUD�PDHVWURV�GH�HGXFDFLyQ�EáVLFD�PHGLDQWH�ODV�WHFQRORJtDV�GH�OD�LQIRUPDFLyQ��(O�
,/&(�GHILQH�D�HVWH�SURJUDPD�FRPR��

�
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8Q�HVSDFLR�FRQVWUXLGR�SRU�GRFHQWHV��DOXPQRV��GLUHFWLYRV�\�SDGUHV�GH�IDPLOLD�TXH�KR\�KD�
WUDVFHQGLGR�GH�VHU�XQD�UHG�VRFLDO�SDUD�FRQYHUWLUVH�HQ�XQD�FRPXQLGDG�HQ�GRQGH�VH�GHVDUUROODQ�
ODV�FRPSHWHQFLDV�UHTXHULGDV�SRU�OD�6RFLHGDG�GHO�FRQRFLPLHQWR�HQ�OD�IRUPDFLyQ�GH�ORV�
FLXGDGDQRV��5HG�,/&(������������

3DUD�HO�FLFOR�HVFRODU�������������VH�LQFOX\H�(QFLFORPHGLD�HQ�ODV�DXODV�GH�TXLQWR�\�VH[WR�
JUDGR�GH�OD�HGXFDFLyQ�SULPDULD,�GHVFULWD�FRPR�XQD�HVWUDWHJLD�HGXFDWLYD�EDVDGD�HQ�XQ�VLVWHPD�
DUWLFXODGRU�GH�UHFXUVRV�TXH��PHGLDQWH�OD�GLJLWDOL]DFLyQ�GH�ORV�OLEURV�GH�WH[WR��KD�YLQFXODGR�D�VXV�
OHFFLRQHV�GLYHUVRV�PDWHULDOHV�PXOWLPHGLD�RULHQWDGRV�D�SURPRYHU�SURFHVRV�IRUPDWLYRV�GH�PD\RU�
FDOLGDG��6(3���������$Vt�PLVPR�VH�LQWHJUDURQ�UHFXUVRV�\D�GHVDUUROODGRV�HQ�SURJUDPDV�DQWHULRUHV�
FRPR�5HG�(VFRODU��%LEOLRWHFD�'LJLWDO��6HF�����HQWUH�RWURV��SDUD�TXH�WDQWR�ORV�DOXPQRV�FRPR�ORV�
GRFHQWHV�WHQJDQ�D�OD�PDQR�PDWHULDO�GLGáFWLFR�TXH�VH�SUHWHQGH�HQULTXH]FD�HO�SURFHVR�(�$��/RV�
FRQWHQLGRV�GH�(QFLFORPHGLD�VH�RUJDQL]DURQ�HQ���FDWHJRUtDV��OD�GH�ORV�DOXPQRV�FRQ�ORV�FRQWHQLGRV�
GLJLWDOL]DGRV�\�DFWLYLGDGHV��\�OD�GHO�SURIHVRU��FRQ�ORV�FRQWHQLGRV��DFWLYLGDGHV��JXtD�GH�XVR�SDUD�
RSWLPL]DU�OD�XWLOLGDG�GHO�SURJUDPD�\�DOJXQDV�SURSXHVWDV�SDUD�HO�WUDEDMR�HQ�HO�DXOD��

/RV�REMHWLYRV�GH�ORV�GLVWLQWRV�SURJUDPDV�\�SUR\HFWRV�DSOLFDGRV�HQ�OD�HGXFDFLyQ�HVWáQ�
HQFDPLQDGRV�D�OD�PHMRUD�GH�OD�HQVHxDQ]D��HO�LQFUHPHQWR�GH�OD�FDOLGDG�HGXFDWLYD��LQFRUSRUDU�ODV�
7,&¶V�HQ�ORV�SURFHVRV�(�$�FRPR�DSR\R�GRFHQWH�\�OD�FUHDFLyQ�GHO�SHQVDPLHQWR�FUtWLFR�\�UHIOH[LYR�
HQ�ORV�HGXFDQGRV��DGHPáV�GH�SURSLFLDU�XQD�PD\RU�LQWHUDFFLyQ�FRQ�ORV�FRQWHQLGRV�\�HO�SURIHVRU��OR�
TXH�VH�HVSHUD�PHMRUH�OD�DSURSLDFLyQ�GH�OD�LQIRUPDFLyQ��WRGR�OR�DQWHULRU�WHQLHQGR�HO�
DFRPSDxDPLHQWR�GHO�GRFHQWH�SDUD�WHQHU�JDUDQWtD�HQ�OD�FDOLGDG�GHO�SURFHVR��DGHPáV�GH�HVWLPXODU�
HQ�pO�QXHYDV�SUáFWLFDV�SHGDJyJLFDV��

(Q�HO�DxR�������HO�VLVWHPD�HGXFDWLYR�PH[LFDQR��LQFXUVLRQy�HQ�XQ�QXHYR�SUR\HFWR�GH�
WHFQRORJtD�HGXFDWLYD�SDUD�OD�PHMRUD�GH�OD�HGXFDFLyQ��HO�FXDO�OOHYy�SRU�QRPEUH�³0RFKLOD�'LJLWDO�
7HOPH[´��FRQRFLGR�RULJLQDOPHQWH�FRPR��2QH�/DSWRS�3HU�&KLOG�±2/3&±��GHVDUUROODGD�SRU�OD�
DVRFLDFLyQ�2/3&�\�DGRSWDGD�HQ�0p[LFR�SRU�)XQGDFLyQ�7(/0(;�±7HOpIRQRV�GH�0p[LFR±��
,QQRYDQGR�FRQ�OD�SRVLELOLGDG�GH�HVWDEOHFHU�UHGHV�GH�FRPXQLFDFLyQ�HQWUH�ORV�DOXPQRV�VLQ�OD�
QHFHVLGDG�GH�OD�FRQH[LyQ�D�LQWHUQHW��HO�XVR�GHO�SDTXHWH�LQIRUPáWLFR�RIILFH�\��SDUD�HO�GRFHQWH��OD�
RSRUWXQLGDG�SDUD�GLULJLU�\�PRQLWRUHDU�VX�FODVH�\�FRRUGLQDU�ODV�DFWLYLGDGHV�TXH�ORV�DOXPQRV�
UHDOLFHQ�HQ�VXV�HTXLSRV���

3DUD�HO�DxR������\�HO�FLFOR�OHFWLYR��������������OD�6(3��LQLFLD�XQ�QXHYR�PRYLPLHQWR�GH�
GLJLWDOL]DFLyQ�HQ�ODV�HVFXHODV��GH�VHLV�HQWLGDGHV��GRWDQGR�GH�WDEOHWV�\�FRPSXWDGRUDV�D�HVWXGLDQWHV��
GH�TXLQWR�\�VH[WR�JUDGR�GH�HGXFDFLyQ�SULPDULD��\�D�ORV�GRFHQWHV��FRPR�SDUWH�GHO�3URJUDPD�GH�
,QFOXVLyQ�\�$OIDEHWL]DFLyQ�'LJLWDO��FRQ�OD�ILQDOLGDG�GH�TXH�LPSXOVHQ�\�DFRPSDxHQ�ORV�SURFHVRV�
WHFQROyJLFRV�DVLVWLGRV�SRU�WHFQRORJtD��6(3���������

Capacitaciyn docente para las 7IC¶s 
/D�IRUPDFLyQ�GRFHQWH�GHEH�JXDUGDU�UHODFLyQ�FRQ�HO�FRQWH[WR�\�OD�FXOWXUD´��81(6&2������������� 

/RV�FLFORV�GH�IRUPDFLyQ�FRQWLQXD�GH�ORV�GRFHQWHV�SHUPLWHQ�TXH�pVWRV�UHQXHYHQ�\�DGDSWHQ�
VXV�SUáFWLFDV�SHGDJyJLFDV�D�ORV�QXHYRV�PRGHORV�R�SURJUDPDV�HVFRODUHV��/D�LQWURGXFFLyQ�GH�ORV�
PHGLRV�WHFQROyJLFRV�SHUPLWHQ�RIUHFHU�XQ�DSUHQGL]DMH�PáV�HILFD]��DVt�FRPR�XQ�PHGLR�DWUDFWLYR�
SDUD�ORV�DOXPQRV�HQ�OD�DGTXLVLFLyQ�GH�FRQRFLPLHQWRV��'HORUV���������OR�TXH�SHUPLWH�XQ�SURJUHVR�
LQGLYLGXDOL]DGR��DO�ULWPR�GH�FDGD�LQGLYLGXR��3URYRFDQGR�OD�PRGLILFDFLyQ�GH�OD�SUáFWLFD�GRFHQWH��
VLQ�GLVPLQXLU�HO�URO�GHO�PLVPR��'RQGH�DGHPáV�GH�GRFHQWH��VH�FRQYLHUWH�HQ�SDUWLFLSDQWH�HQ�XQ�
VDEHU�FROHFWLYR�\��HQ�DOJXQRV�GH�ORV�FDVRV��ORV�HVWXGLDQWHV�HQ�ORV�JXtDV�GHO�SURFHVR��DXPHQWDQGR�
GH�HVWD�PDQHUD�OD�DXWRHVWLPD��OD�PRWLYDFLyQ�\�HO�FRPSURPLVR�SRU�VX�SDUWH� 
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/RV�MyYHQHV�TXH�VH�IRUPDQ�SDUD�VHU�GRFHQWHV�WLHQHQ�YHQWDMD�IUHQWH�D�DTXHOORV�TXH�HVWáQ�HQ�
VHUYLFLR��\D�TXH�VXHOHQ�VHU�PáV�IOH[LEOHV�DQWH�OD�DGTXLVLFLyQ�GH�KáELWRV�GH�HQVHxDQ]D��VLQ�
HPEDUJR��HO�p[LWR�GH�OD�LPSOHPHQWDFLyQ�GH�OD�WHFQRORJtD�HQ�HO�áPELWR�HGXFDWLYR�UDGLFD�HQ�
FHQWUDUVH�HQ�FyPR�ODV�7,&¶V�SXHGHQ�PHMRUDU�ORV�SURFHVRV�HGXFDWLYRV��81(6&2���������HV�GHFLU��
HO�XVR�GH�ODV�WHFQRORJtDV�HQ�OD�LQVWUXFFLyQ�QR�HV�HO�SURFHVR�GH�HQVHxDQ]D�\�DSUHQGL]DMH��VLQR�SDUWH�
GH�pO� 

Las 7IC¶s \ la ensexan]a de las matemáticas 
/D�PDWHPáWLFD��HV�XQD�FLHQFLD�FRQVWLWXLGD�D�SDUWLU�GH�XQ�F~PXOR�GH�FRQRFLPLHQWRV�TXH�VH�

KD�FRQVWLWXLGR�GHVGH�KDFH�VLJORV��FRQ�GLYHUVRV�QLYHOHV�GH�FRPSOHMLGDG�\�DEVWUDFFLyQ�TXH��KDVWD�
FLHUWR�SXQWR��GLILFXOWDQ�VX�FRPSUHQVLyQ�\�DSUHQGL]DMH��/DV�7,&¶V�MXHJDQ�XQ�SDSHO�LPSRUWDQWH�HQ�
OD�UHSUHVHQWDFLyQ�GH�HVWDV�DEVWUDFFLRQHV�\�OD�VLPSOLILFDFLyQ�GH�GLFKD�FRPSOHMLGDG�SRU�PHGLR�GHO�
WULQRPLR�GH�LQWHUDFFLyQ�DOXPQR�GRFHQWH�7,&¶V��/RV�SURFHVRV�UHVXOWDQWHV�GH�HVWH�WULQRPLR�VH�
LQPLVFX\HQ�HQ�GLIHUHQWHV�DPELHQWHV�HQULTXHFLGRV�SRU�OD�LPSOHPHQWDFLyQ�GH�OD�WHFQRORJtD��VHJ~Q�
$QGHH�5XEtQ��������FLWDGR�HQ�/ySH]����������

�� &RQH[LRQHV�GLQáPLFDV��TXH�SHUPLWHQ�OD�PDQLSXODFLyQ�\�VLPXODFLyQ�GH�REMHWRV�PDWHPáWLFRV�
SDUD�VX�LQWHUSUHWDFLyQ�\�FRPSUHQVLyQ� 

�� +HUUDPLHQWDV�DYDQ]DGDV��softwares�\�DSOLFDFLRQHV�SDUD�HO�SURFHVDPLHQWR�GH�LQIRUPDFLyQ�
FRPSOHMD�R�DEVWUDFWD� 

�� &RPXQLGDGHV�ULFDV�HQ�UHFXUVRV�PDWHPáWLFRV��GRQGH�GRFHQWHV�\�DOXPQRV�SXHGHQ�HQULTXHFHU�
VXV�FODVHV�GH�PDWHPáWLFDV�FRQ�GLIHUHQWHV�SDTXHWHV�LQWHUDFWLYRV� 

�� +HUUDPLHQWDV�GH�GLVHxR�\�FRQVWUXFFLyQ��TXH�SURSLFLDQ�XQ�DPELHQWH�DFWLYR�SDUD�TXLHQ�ODV�
PDQLSXOD�R�FRQVWUX\H��SURGXFLHQGR�OD�PRYLOL]DFLyQ�GH�GLYHUVDV�KDELOLGDGHV�FRJQLWLYDV�H�
LQWHUGLVFLSOLQDUHV� 

�� +HUUDPLHQWDV�SDUD�H[SORUDU�FRPSOHMLGDG��FRQ�ODV�TXH�VH�IDYRUHFH�OD�LQWHUSUHWDFLyQ�H�
LGHQWLILFDFLyQ�GH�ORV�FRPSRQHQWHV�GH�GLIHUHQWHV�IHQyPHQRV�H�LQFOXVR�FRPSRUWDPLHQWRV�
JUáILFRV�GH�XQD�IXQFLyQ� 
(VWRV�HVIXHU]RV�SRU�LQWHJUDU�ODV�7,&¶V�DO�SURFHVR�GH�(�$�GH�OD�PDWHPáWLFD�VH�KD�

GRFXPHQWDGR��FRPR�OR�PHQFLRQD�0LJXHO�9LOODUUDJD�\�FRODERUDGRUHV��������GRQGH�OR�PáV�
IDYRUHFLGR�KDQ�VLGR�SURFHVRV�GH�SHQVDPLHQWR�PDWHPáWLFR�WDOHV�FRPR�OD�IRUPXODFLyQ�\�
FRPSUREDFLyQ�GH�KLSyWHVLV��OD�PRGHODFLyQ�PDWHPáWLFD�GH�VLWXDFLRQHV�GH�OD�YLGD�FRWLGLDQD��RWUDV�
FLHQFLDV�\�OD�PDWHPáWLFD�PLVPD��OD�H[SHULPHQWDFLyQ�FRQ�EDVH�HQ�PRGHORV�PDWHPáWLFRV��XVR�\�
UHSUHVHQWDFLyQ�GH�LQIRUPDFLyQ�SDUD�SODQWHDU�\�UHVROYHU�SUREOHPDV��KDOODU�SDWURQHV�DULWPpWLFRV��
PDQLSXODFLyQ�GH�YDULDEOHV��HQWUH�RWURV��

&RQVLGHUDQGR�ORV�DOFDQFHV�SRVLWLYRV�TXH�SURGXFH�OD�LPSOHPHQWDFLyQ�GH�HVWUDWHJLDV�
DSR\DGDV�HQ�HO�XVR�GH�ODV�7,&¶V�\�OD�QHFHVLGDG�GH�UHIRU]DU�ODV�KDELOLGDGHV�WHFQROyJLFDV�GH�ORV�
GRFHQWHV�GH�HGXFDFLyQ�PHGLD�EáVLFD�VH�HVWUXFWXUy�HO�VLJXLHQWH�WDOOHU��TXH�VH�GHVFULEH�D�
FRQWLQXDFLyQ��

Disexo \ metodologta 
(O�HVWXGLR�VH�ULJH�SRU�XQ�GLVHxR�H[SORUDWRULR�GHVFULSWLYR��FRQ�HO�SURSyVLWR�GH�HYDOXDU�OD�

IXQFLRQDOLGDG�GHO�software��GHVGH�OD�SHUVSHFWLYD�GH�ORV�GRFHQWHV�GH�PDWHPáWLFDV��FRQ�EDVH�HQ�VX�
LPSOHPHQWDFLyQ�\�PpWRGR�GH�HMHFXFLyQ��(O�WDOOHU�VH�GHVDUUROOy�HQ�IDVHV��FDGD�XQD�FRQ�REMHWLYRV�
SDUWLFXODUHV��ODV�TXH�JXLDURQ�HO�GHVDUUROOR�GH�OD�LQWHUYHQFLyQ�HQ�VX�WRWDOLGDG���
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/D�SULPHU�IDVH�VH�FRQVWLWX\H�SRU�XQD�EUHYH�FRQWH[WXDOL]DFLyQ��VREUH�OD�LQWHJUDFLyQ�GH�ODV�
WHFQRORJtDV�DO�FDPSR�HGXFDWLYR��VX�XVR��YHQWDMDV�\�HYROXFLyQ��DVt�FRPR�OD�PHQFLyQ�GH�ORV�
GLYHUVRV�WLSRV�GH�UHFXUVRV�PXOWLPHGLD�GLVSRQLEOHV�HQ�OD�5HG�SDUD�DSR\DU�HO�SURFHVR�GH�HQVHxDQ]D�
\�DSUHQGL]DMH�GH�ODV�PDWHPáWLFDV��HQ�OD�VHJXQGD�HWDSD�VH�GHVWLQy�XQ�SHULRGR�GH�WLHPSR�
FRQVLGHUDEOH�SDUD�OD�H[SORUDFLyQ�GHO�software��\�DVt��ORV�GRFHQWHV�VH�IDPLOLDUL]DUDQ�FRQ�OD�LQWHUID]�
TXH�pVWH�SUHVHQWD���

/D�WHUFHUD�IDVH�VH�FHQWUD�HQ�OD�HMHUFLWDFLyQ��GH�DTXHOOR�TXH�ORV�SURIHVRUHV�UHFXHUGDQ�
UHVSHFWR�D�ORV�VLVWHPDV�GH�HFXDFLRQHV�\�VXV�PpWRGRV�GH�UHVROXFLyQ��SURSLFLDQGR�HO�LQWHUFDPELR�GH�
RSLQLRQHV�\�DUJXPHQWRV��'HVSXpV��VH�LPSOHPHQWD�HO�software�HQ�OD�UHVROXFLyQ�GH�SUREOHPDV�
PDWHPáWLFRV��GHO�WLSR�\D�PHQFLRQDGR��SODVPDGRV�HQ�XQ�SUREOHPDULR�HOHFWUyQLFR��3RU�SDUWH�GH�ORV�
LQVWUXFWRUHV��VyOR�VH�PRQLWRUHy�HO�SURFHVR�GHVDUUROODGR�SRU�ORV�GRFHQWHV��SDUWLFLSDQWHV��\�VH�
DX[LOLy�FXDQGR�IXH�QHFHVDULR���

8QD�YH]�FRQFOXLGR�HO�SHULRGR�GH�WUDEDMR�\�VRFLDOL]DFLyQ�GH�SURFHGLPLHQWRV�\�UHVXOWDGRV��VH�
SURFHGLy�D�OD�YDORUDFLyQ�GH�OD�IXQFLRQDOLGDG�\�YLDELOLGDG�GHO�XVR�GH�Algebrator�HQ�OD�VROXFLyQ�GH�
SUREOHPDV�TXH�LPSOLFDQ�ORV�VLVWHPDV�GH�HFXDFLRQHV��SDUD�HVWD�DFWLYLGDG��ORV�SDUWLFLSDQWHV��
UHVSRQGLHURQ�XQD�HQFXHVWD�HVWUXFWXUDGD�FRPR�XQ�PpWRGR�GH�YDORUDFLyQ�WDQWR�GHO�WDOOHU�HQ�JHQHUDO�
FRPR�GHO�VRIWZDUH�\�ORV�SURFHGLPLHQWRV�GHVDUUROODGRV���
/DV�WpFQLFDV�LPSOHPHQWDGDV�VH�UHVXPHQ�DO�WLSR�H[SRVLWLYDV��OOXYLD�GH�LGHDV��DQáOLVLV�VLWXDFLRQDO��
WUDEDMR�HQ�HTXLSR�\�GLYHUVDV�WpFQLFDV�GH�WUDEDMR�JUXSDO��DVt�FRPR�H[SRVLFLRQHV�JHQHUDOHV�SRU�
SDUWH�GH�ORV�LQVWUXFWRUHV��VHJXLGDV�SRU�UHIOH[LRQHV�UHDOL]DGDV�SRU�ORV�SDUWLFLSDQWHV��
6H�FRQWy�FRQ����SDUWLFLSDQWHV��WRGRV�HOORV�GRFHQWHV�GH�PDWHPáWLFDV�DFWLYRV�GHO�VHFWRU�S~EOLFR�GH�
HGXFDFLyQ�PHGLD�EáVLFD��

Resultados \ discusiyn de resultados 
/D�HYDOXDFLyQ�GHO�WDOOHU�VH�UHDOL]y�PHGLDQWH�XQD�HVFDOD�GH�OLQNHUW��HQ�IRUPDWR�HOHFWUyQLFR��

GH�OD�TXH�VH�REWXYLHURQ�ORV�VLJXLHQWHV�UHVXOWDGRV�FRQ�UHVSHFWR�DO�software�LPSOHPHQWDGR��
(O�������GH�ORV�SDUWLFLSDQWHV��FRQ�R�VLQ�FRQRFLPLHQWR�GH�ORV�DOFDQFHV�GH�ODV�7,&¶V�HQ�ORV�

SURFHVRV�GH�HQVHxDQ]D�DSUHQGL]DMH�HQ�PDWHPáWLFDV��VH�PXHVWUDQ�VDWLVIHFKRV�GH�OD�WHPáWLFD�
DERUGDGD�HQ�HO�WDOOHU��DVt�PLVPR�HO�PD\RU�SRUFHQWDMH�GH�ORV�SDUWLFLSDQWHV�������FRQFOX\HURQ�TXH�
HO�WDOOHU�\��HQ�JHQHUDO�OD�WHFQRORJtD��DSRUWD�DO�SURSLR�GHVDUUROOR�GRFHQWH��HV�GHFLU��VH�SURPXHYH�
XQD�PHMRUD�HQ�VXV�SUáFWLFDV�GRFHQWHV��

(VWR�FRPXQLFD�XQ�DYDQFH�HQ�OD�PHQWDOLGDG�GH�ORV�GRFHQWHV�FRQ�UHVSHFWR�D�OD�PLJUDFLyQ�
KDFLD�QXHYDV�PDQHUDV�GH�HQVHxDU�\�HO�URO�GH�ORV�HVWXGLDQWHV�\�VXV�LQWHUHVHV��

(O�WDOOHU�VH�GHVDUUROOy�~QLFDPHQWH�XWLOL]DQGR�PHGLRV�PXOWLPHGLD�OR�TXH�FXEULy�ODV�
H[SHFWDWLYDV�GHPDQGDGDV�GHO������GH�ORV�SDUWLFLSDQWHV�UHIHUHQWH�DO�XVR�GH�ODV�7,&¶V�FRPR�~QLFR�
PHGLR�\�UHFXUVR�GLGáFWLFR��OR�TXH�GHPXHVWUD��HQ�FLHUWD�IRUPD��TXH�ORV�GRFHQWHV�HVWáQ�
IDPLOLDUL]DGRV�FRQ�HO�XVR�GH�DOJXQDV�KHUUDPLHQWDV�WHFQROyJLFDV��

(Q�HO�JUáILFR����VH�SUHVHQWDQ�SXQWDMHV�FRQ�TXH�IXH�HYDOXDGR�HO�WDOOHU��SRU�SDUWH�GH�ORV�
SURIHVRUHV�SDUWLFLSDQWHV�HQ�XQ�LQWHUYDOR�GH�>�����@��VLHQGR������OD�PHGLD�DULWPpWLFD�GH�GLFKRV�
GDWRV��HVWR��GHPXHVWUD�HO�OD�IXQFLRQDOLGDG�VDWLVIDFWRULD�GHO�software.�$SOLFDQGR�XQD�SUXHED�
76WXGHQW�D�ODV�YDORUDFLRQHV�REWHQLGDV��SRU�ORV�SDUWLFLSDQWHV��FRQ�XQ�QLYHO�GH�VLJQLILFDWLYLGDG�GH�
������VH�REWLHQH�XQ�YDORU�GH�GHVYLDFLyQ�HVWáQGDU�GH������FRQ�UHVSHFWR�D�OD�PHGLD�DULWPpWLFD�OR�TXH�
SHUPLWH�GHFLU�TXH�HO�WDOOHU�IXH�EHQpILFR�SDUD�pVWRV��(QWRQFHV��ORV�GRFHQWHV�TXH�WXYLHURQ�XQ�URO�GH�
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SDUWLFLSDQWHV��FRQILUPDQ�HO�LQWHUpV�SRU�DSUHQGHU�\�PHMRUDU�VXV�SURFHVRV�GH�LQVWUXFFLyQ�FRQ�OD�
LQWHJUDFLyQ�GH�ODV�7,&�V��DVt�FRPR�OD�IXQFLRQDOLGDG�GH�pVWDV�FRPR�KHUUDPLHQWDV�GH�DSR\R�HQ�ORV�
SURFHVRV�GH�HQVHxDQ]D�\�DSUHQGL]DMH��SDUWLFXODUPHQWH��HQ�OR�UHODFLRQDGR�FRQ�OD�DFWLYLGDG�GH�GDU�
VROXFLyQ�D�VLVWHPDV�GH�HFXDFLRQHV��

Figura 1. 9DORUDFLyQ�GHO�WDOOHU�SRU�ORV�SDUWLFLSDQWHV 
Fuente:�(ODERUDFLyQ�SURSLD��������

Conclusiones 
/D�LPSOHPHQWDFLyQ�GH�ODV�7,&�V�HQ�OD�HGXFDFLyQ�VXUJH�FRPR�UHVSXHVWD�D�ODV�QHFHVLGDGHV�

VRFLDOHV�\�HO�UáSLGR�DYDQFH�WHFQROyJLFR��WHQLHQGR�FRPR�SULQFLSDO�SURSyVLWR�HO�GHVDUUROOR�GH�
FRPSHWHQFLDV�DOXVLYDV�DO�FRUUHFWR�XVR�\�PDQHMR�GH�ODV�7HFQRORJtDV�GH�OD�,QIRUPDFLyQ�\�OD�
&RPXQLFDFLyQ�HQ�ORV�HVWXGLDQWHV��GH�PDQHUD�TXH�HO�DSURSLDPLHQWR�GH�HVWDV�QXHYDV�KDELOLGDGHV�\�
GHVWUH]DV�OH�SHUPLWDQ�GHVHQYROYHUVH�DPSOLDPHQWH�HQ�HO�HQWRUQR�VRFLDO�HQ�HO�TXH�VH�HQFXHQWUDQ��

([LVWHQ�HVWXGLRV�TXH�GHPXHVWUDQ�ODV�ERQGDGHV�D�FRQVHFXHQFLD�GH�OD�LPSOHPHQWDFLyQ�GH�ODV�
7,&�V�HQ�ORV�SURFHVRV�HVFRODUHV��FRPR�OR�HV�HO�GH�HQVHxDQ]D�\�DSUHQGL]DMH��OR�TXH�UHPLWH�D�ORV�
GRFHQWH�D�XQD�pSRFD�GH�HYROXFLyQ�\�UHDGDSWDFLyQ�GH�VX�ODERU�GRFHQWH��

/D�YDORUDFLyQ�GHO�WDOOHU�GHPXHVWUD�OD�DFHSWDFLyQ�SRU�ORV�GRFHQWHV�GH�PDWHPáWLFDV�
SDUWLFLSDQWHV�KDFLD�OD�LQFRUSRUDFLyQ�GH�OD�WHFQRORJtD�D�VXV�SUáFWLFDV�SHGDJyJLFDV��GDGD�OD�
IXQFLRQDOLGDG�HQ�HO�SURFHVR�GH�HQVHxDQ]D��DFHSWDFLyQ�TXH�WDPELpQ�HV�FRQILUPDGD�GH�PDQHUD�
HVWDGtVWLFD��$Vt�PLVPR��VH�DFHSWD�D�Algebrator�FRPR�XQD�KHUUDPLHQWD�IXQFLRQDO�HQ�OD�VROXFLyQ�GH�
SUREOHPDV�TXH�LPSOLFDQ�HO�XVR�GH�VLVWHPDV�GH�HFXDFLRQHV��

Limitaciones del estudio 
/D�FDUHQWH�SURDFWLYLGDG�\�OD�GHSHQGHQFLD�GH�DOJXQRV�GRFHQWHV�KDFLD�OD�H[SORUDFLyQ�GH�XQ�

QXHYR�HQWRUQR�LPSLGLHURQ�TXH�HO������GH�ORV�GRFHQWHV�UHDOL]DUDQ�OD�WRWDOLGDG�GH�ODV�DFWLYLGDGHV��
VLQ�HPEDUJR��SHUPLWLy�TXH�VH�HVWDEOHFLHUDQ�GLVFXVLRQHV�\�DUJXPHQWDFLyQ�SDUD�GHIHQGHU�ORV�
GLIHUHQWHV�SXQWRV�GH�YLVWD��

8QD�GH�ODV�FDUHQFLDV�GHO�software�HV�TXH�QR�UHVXHOYH��JUáILFDPHQWH��DOJXQRV�VLVWHPDV�GH�
HFXDFLRQHV�GH�WHUFHU�JUDGR��
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(O�WLHPSR�GHVWLQDGR�SDUD�HO�GHVDUUROOR�GHO�WDOOHU��GHVGH�HO�SXQWR�GH�YLVWD�GH�ORV�
SDUWLFLSDQWHV��IXH�LQVXILFLHQWH��OR�TXH�OHV�LPSLGLy�SURIXQGL]DU�HQ�HO�XVR�GHO�SURJUDPD�LQIRUPáWLFR��

3rospectiva 
8QD�YH]�LPSOHPHQWDGR�HO�WDOOHU�FRQ�HVWH�X�RWUR�JUXSR�GH�GRFHQWHV�GH�PDWHPáWLFDV��HV�

YLDEOH�KDFHU�OD�HYDOXDFLyQ�GH�OD�LPSOHPHQWDFLyQ�GH�OD�HVWUDWHJLD�LQIRUPáWLFD�HQ�HO�VDOyQ�GH�FODVHV��
DVt��VH�WHQGUáQ�GDWRV�SDUD�FRQWUDVWDUVH�FRQ�ODV�SHUFHSFLRQHV�GH�IXQFLRQDELOLGDG�GHO�software��
VHJ~Q�ORV�SURIHVRUHV��$O�WHQHUVH�DPEDV�LQIRUPDFLRQHV��HQ�XQD�PXHVWUD�PD\RU��VHUá�SRVLEOH�
YDOLGDU�OD�HVWUDWHJLD�FRPR�IXQFLRQDO�SDUD�HO�SURFHVR�GH�HQVHxDQ]D�\�GH�DSUHQGL]DMH�GHO�áOJHEUD��
SDUWLFXODUPHQWH�GH�ORV�VLVWHPDV�GH�HFXDFLRQHV��

%ibliografta \ referencias� 
'HORUV��-����������(O�SHUVRQDO�GRFHQWH�HQ�EXVFD�GH�QXHYDV�SHUVSHFWLYDV��La educación encierra un tesoro��

����������0p[LFR��'RZHU�81(6&2�

/ySH]��-����������/D�LQWHJUDFLyQ�GH�ODV�7,&V�HQ�PDWHPáWLFDV��Eduteka��5HFXSHUDGR�HO����GH�MXQLR�GH�
������GH�KWWS���ZZZ�HGXWHND�RUJ�(GLWRULDO���SKS�

4XLQWHUR��0DQXHO����������/D�FRPSXWDGRUD�FRPR�DSR\R�GLGáFWLFR�HQ�OD�(GXFDFLyQ�HVSHFLDO�>9HUVLyQ�
HOHFWUyQLFD@��Revista Tecnología y Comunicación Educativas, 14�������. 5HFXSHUDGR�HO�GtD����GH�
MXOLR�GH�������GH�KWWS���LQYHVWLJDFLRQ�LOFH�HGX�P[�SDQHOBFRQWURO�GRF�WHF\FRPHGXQR���SGI�

5HG�,/&(����������Desarrollo e impacto del proyecto Red Escolar �LQIRUPH�HQHUR��������,/&(��
5HFXSHUDGR�HO����GH�MXOLR�GH�������GH�
KWWS���UHGHVFRODU�LOFH�HGX�P[�UHGHVFRODU�����SGIV�LQIRUPHBHQHURB�����SGI�

6HFUHWDUtD�GH�(GXFDFLyQ�3~EOLFD����������La Mesa de Servicios y Control de Calidad Enciclomedia 
entrega resultados.�5HFXSHUDGR�HO����GH�MXOLR�GH�������GH�
KWWS���EDVLFD�VHS�JRE�P[�GJPH�VUF�QRWDSS����SKS�

BBBBB����������Programa de estudios 2011. Guía para el maestro. Educación básica. Secundaria. 
Matemáticas.�0p[LFR��6(3�

BBBBB����������Comunicado 237��'LUHFFLyQ�*HQHUDO�GH�&RPXQLFDFLyQ�6RFLDO��5HFXSHUDGR�HO����GH�DJRVWR�
GH�������GH�KWWS���ZZZ�FRPXQLFDFLRQ�VHS�JRE�P[�LQGH[�SKS�FRPXQLFDGRV�DJRVWR����������
FRPXQLFDGR�����HQWUHJDUD�VHS�WDEOHWDV�D�DOXPQRV�GH�TXLQWR�JUDGR�GH�SULPDULD�HQ���HQWLGDGHV�

81(6&2����������Las tecnologías de la información y la comunicación en la formación docente. Guía 
de planificación��8UXJXD\��7ULOFH�

9DFD�8ULEH��-RUJH����������/D�FRPSXWDFLyQ�HGXFDWLYD��1RWDV�UHWURVSHFWLYDV�\�SURVSHFWLYDV�>9HUVLyQ�
HOHFWUyQLFD@��Revista Colección pedagógica universitaria, 25-26, �������5HFXSHUDGR�HO�GtD����GH�
MXOLR�GH�������GH�KWWS���ZZZ�XY�P[�FSXH�FROHFFLRQ�1B�����38%/-25��KWP�

9LOODUUDJD��0�(���6DDYHGUD��)���(VSLQRVD��<���-LPpQH]��&���6áQFKH]��/��\�6DQJXLQR��-����������$FHUFDQGR�
DO�SURIHVRUDGR�GH�PDWHPáWLFDV�D�ODV�7,&�SDUD�OD�HQVHxDQ]D�\�DSUHQGL]DMH� EDIMETIC, Revista de 
Educación Mediática y TIC, 1��������������



� � ���

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

 
Alunos do ensino mpdio desenvolvendo atividades sobre 

transformações no plano no VM7 
 

$QGUHLD�&DUYDOKR�0DFLHO %arbosa�
8QLYHUVLGDGH�GR�(VWDGR�GR�5LR�GH�-DQHLUR�H�&ROpJLR�3HGUR�,,�
%UDVLO�
DQGUHLDPDFLHO#JPDLO�FRP�
-DQHWH�%ROLWH�)rant�
8QLYHUVLGDGH�$QKDQJXHUD�GH�6mR�3DXOR�
%UDVLO�
MDQHWHEI#JPDLO�FRP�
$UWKXU�%��3oZell�
5XWJHUV�8QLYHUVLW\�
(VWDGRV�8QLGRV�GD�$PpULFD�
SRZHOODE#DQGURPHGD�UXWJHUV�HGX�
�

Resumo 
2�XVR�GDV�WHFQRORJLDV�GLJLWDLV�HVWmR�SUHVHQWHV�QDV�SHVTXLVDV�DWXDLV�HP�(GXFDomR�
0DWHPáWLFD��HP�SDUWLFXODU��RV�HVWXGRV�VREUH�DPELHQWHV�YLUWXDLV�GH�DSUHQGL]DJHP��
1HVVD�SHUVSHFWLYD��DSUHVHQWDPRV�QHVVH�HVWXGR�D�YLVmR�GRV�DOXQRV�GD�VHJXQGD�VpULH�GR�
(QVLQR�0pGLR�VREUH�R�WUDEDOKR�HP�XP�DPELHQWH�RQOLQH�FRODERUDWLYR��TXDQGR�
UHVROYHUDP�WDUHIDV�VREUH�7UDQVIRUPDo}HV�QR�3ODQR��$�PHWRGRORJLD�DGRWDGD�IRL�R�
'HVLJQ�5HVHDUFK�([SHULPHQW��(VVD�HVFROKD�PRVWURX�VH�DGHTXDGD�DR�QRVVR�REMHWLYR�
SRU�SHUPLWLU�PRGLILFDo}HV�QDV�WDUHIDV�GXUDQWH�R�GHVHQYROYLPHQWR�GD�SHVTXLVD��2�
DPELHQWH�HVFROKLGR�IRL�R�907�±�9LUWXDO�0DWK�7HDP��1RVVD�FRQMHFWXUD�p�TXH�DWUDYpV�
GDV�H[SORUDo}HV�GDV�WDUHIDV��QR�TXH�6NRYVPRVH��������FKDPD�GH�FHQáULR�SDUD�
LQYHVWLJDomR��RV�DOXQRV�SDUWLFLSHP�LQWHUDJLQGR�FRP�RV�FROHJDV�QD�UHVROXomR�GH�
SUREOHPDV�HQYROYHQGR�7UDQVIRUPDo}HV�QR�3ODQR���
Palavras chave��7UDQVIRUPDo}HV�QR�3ODQR��7HRULD�GD�&RJQLomR�&RUSRULILFDGD��
$PELHQWH�9LUWXDO�&RODERUDWLYR��

Introdução 
$V�WHFQRORJLDV�HVWmR�FDGD�YH]�PDLV�SUHVHQWHV�QD�VRFLHGDGH�DWXDO��&RQVHTXHQWHPHQWH��DV�

SHVTXLVDV�HP�(GXFDomR�0DWHPáWLFD�PRVWUDP�UHIOH[RV�GHVVD�LPHUVmR�WHFQROyJLFD�DWUDYpV�GH�
HVWXGRV�VREUH�WHFQRORJLDV�GLJLWDLV��1HVVD�SHUVSHFWLYD��QRVVD�SHVTXLVD�WUDWD�HVSHFLILFDPHQWH�GR�
HQVLQR�GH�7UDQVIRUPDo}HV�QR�3ODQR�FRP�DOXQRV�GR�(QVLQR�0pGLR�HP�XP�DPELHQWH�YLUWXDO�GH�
DSUHQGL]DJHP��

(VVD�LQYHVWLJDomR�IRL�GHVHQYROYLGD�GH������D�������1HOD�EXVFDPRV�DQDOLVDU�R�GLVFXUVR�
SURGX]LGR�SHORV�HVWXGDQWHV�TXDQGR�HVWXGDP�7UDQVIRUPDo}HV�QR�3ODQR�QR�907�±�9LUWXDO�0DWK�
7HDP�±�XP�DPELHQWH�YLUWXDO�FRODERUDWLYR��
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1HVVH�DUWLJR��DSUHVHQWDPRV�XP�GRV�DVSHFWRV�GHVHQYROYLGRV�HP�QRVVD�SHVTXLVD��D�YLVmR�GH�
TXDWUR�DOXQRV�GR�(QVLQR�0pGLR�VREUH�VXDV�H[SHULrQFLDV�QD�D�UHDOL]DomR�GH�WDUHIDV�VREUH�
7UDQVIRUPDo}HV�QR�3ODQR�QR�DPELHQWH�YLUWXDO�FRODERUDWLYR�HVFROKLGR�±�R�907��

$�PHWRGRORJLD�HVFROKLGD�IRL�R�'HVLJQ�5HVHDUFK�([SHULPHQW��(VVD�HVFROKD�VH�MXVWLILFD�
SRUTXH�VH�PRVWUD�DGHTXDGD��VRE�PHGLGD��SHUPLWLQGR�PRGLILFDo}HV�QRV�PRGHORV�GD�WDUHIDV�
GXUDQWH�D�SHVTXLVD��'H�DFRUGR�FRP�&REE�HW�DO���������HVVD�PHWRGRORJLD�SHUPLWH�D�FRPSUHHQVmR�
GH�XP�VLVWHPD�GH�DSUHQGL]DJHP�FRPSOH[R��R�TXH�GHQRPLQD�GH�³HFRORJLD�GH�DSUHQGL]DJHP´��TXH�
SRGH�VHU�YLVWD�FRPR�XP�VLVWHPD�GH�P~OWLSORV�HOHPHQWRV�GH�GLIHUHQWHV�WLSRV�H�QtYHLV��2V�DXWRUHV�
GHIHQGHP�TXH�HVVD�PHWRGRORJLD�p�EDVWDQWH�DGHTXDGD�SDUD�SHVTXLVDV�RQGH�VH�HQFRUDMD�RV�DOXQRV�
QD�UHVROXomR�GH�WDUHIDV�H�QD�SURGXomR�GH�GLVFXUVR��$OpP�GLVVR��IDYRUHFH�TXH�RV�SURIHVVRUHV�HP�
VDOD�GH�DXOD�HVWDEHOHoDP�UHODo}HV�GXUDQWH�D�UHDOL]DomR�GD�DWLYLGDGH��DUWLFXODQGR�R�
GHVHQYROYLPHQWR�GD�WDUHID�FRP�DV�IHUUDPHQWDV�H�PDWHULDLV�GLVSRQtYHLV��

Discutindo o uso da tecnologia 
4XDQGR�IDODPRV�HP�7HFQRORJLDV�GH�,QIRUPDomR�H�&RPXQLFDomR��7,&���HVWDPRV�HQWUDQGR�

HP�XP�FDPSR�DEUDQJHQWH�TXH�LQFOXL�UáGLR��WHOHYLVmR��FkPHUDV�GLJLWDLV��FRPSXWDGRUHV��GHQWUH�
RXWURV��HQILP��YáULRV�PHLRV�HOHWU{QLFRV�GH�FRPXQLFDomR��8WLOL]DU�HVVHV�UHFXUVRV�QD�HVFROD�LPSOLFD�
FRQVWUXLU�XP�DPELHQWH�GH�DSUHQGL]DJHP��SUHVVXSRQGR�R�HQYROYLPHQWR�GR�DOXQR�HP�VLWXDo}HV�GH�
HQVLQR�TXH�R�FRQGX]DP�D�HOD��D�SDUWLU�GHVVHV�UHFXUVRV��6REUH�LVVR��RV�3&1�HVFODUHFHP��

8WLOL]DU�UHFXUVRV�WHFQROyJLFRV�QmR�VLJQLILFD�XWLOL]DU�WpFQLFDV�VLPSOHVPHQWH��H�QmR�p�FRQGLomR�
VXILFLHQWH�SDUD�JDUDQWLU�D�DSUHQGL]DJHP�GRV�FRQWH~GRV�HVFRODUHV��3RU�LVVR��p�IXQGDPHQWDO�
FULDU�XP�DPELHQWH�GH�DSUHQGL]DJHP�HP�TXH�RV�DOXQRV�SRVVDP�WHU�LQLFLDWLYDV��SUREOHPDV�D�
UHVROYHU��SRVVLELOLGDGHV�SDUD�FRUULJLU�HUURV�H�FULDU�VROXo}HV�SHVVRDLV���%UDVLO��������S�������

2�XVR�GH�WHFQRORJLD�UHGLPHQVLRQD�DV�UHODo}HV�GD�VDOD�GH�DXOD�H�D�VLWXDomR�GH�
DSUHQGL]DJHP�TXH�RFRUUH�SRU�PHLR�GD�LQWHUDomR�VXMHLWR�H�WHFQRORJLD��RX�VHMD��³R�VXMHLWR�GH�
DSUHQGL]DJHP�SRGH�VHU��HQWmR��GHILQLGR�HP�WHUPRV�GH�UHODFLRQDPHQWR�LQWHUSHVVRDO��EHP�FRPR�HP�
WHUPRV�GH�UHODo}HV�KXPDQR�WHFQROyJLFDV´��6NRYVPRVH��������S��������

$�LPSOHPHQWDomR�GD�WHFQRORJLD�QR�FRQWH[WR�HVFRODU�WHP�VLGR�DQDOLVDGD�SRU�GLYHUVRV�
SHVTXLVDGRUHV��3DSHUW��������FRQVLGHUD�UHOHYDQWH�TXHVW}HV�UHODWLYDV�DR�HQVLQR��PDV�UHVVDOWD�TXH�
TXHVW}HV�UHODWLYDV�j�DSUHQGL]DJHP�VmR�PDLV�LPSRUWDQWHV��(OH�GLVFXWH�D�LQVHUomR�GD�WHFQRORJLD�QDV�
SUáWLFDV�HVFRODUHV�EXVFDQGR�³HQFRQWUDU�PDQHLUDV�HP�TXH�D�WHFQRORJLD�SHUPLWD�TXH�DV�FULDQoDV�
XVHP�FRQKHFLPHQWR��FRQKHFLPHQWR�PDWHPáWLFR�H�RXWURV�FRQKHFLPHQWRV��H�QmR�DSHQDV�RV�
DUPD]HQHP�HP�VXDV�FDEHoDV´��3DSHUW��������S�����WUDGXomR�QRVVD����

$V�LGHLDV�GH�6H\PRXU�3DSHUW�VREUH�D�LQVHUomR�GRV�FRPSXWDGRUHV�QDV�SUáWLFDV�HGXFDFLRQDLV��
DSHVDU�GH�SURSRVWDV�Ká�PDLV�GH�WUrV�GpFDGDV��DLQGD�VmR�PXLWR�SHUWLQHQWHV�QRV�GLDV�GH�KRMH��
,GHQWLILFDPR�QRV�FRP�HVVDV�LGHLDV�TXH�GHIHQGHP�TXH�R�DOXQR�SRGH�VH�HQJDMDU�HP�XPD�DWLYLGDGH�
PDWHPáWLFD�³FRQVWUXLQGR�H�EULQFDQGR�FRP�FDVWHORV�GH�DUHLD´��3DSHUW�������S�����WUDGXomR�
QRVVD����VHP�R�XVR�H[FHVVLYR�GH�URWHLURV�RX�GH�SURFHGLPHQWRV��

&DVWUR�H�%ROLWH�)UDQW��������DQDOLVDP�R�GHVHQYROYLPHQWR�WHFQROyJLFR�H�DSUHVHQWDP�WUrV�
SHUVSHFWLYDV�SDUD�R�XVR�GD�WHFQRORJLD��IHUUDPHQWD��PHLR�GH�H[SUHVVmR��H�SUyWHVH��1D�SULPHLUD�
SHUVSHFWLYD��D�WHFQRORJLD�GHVHPSHQKD�XP�SDSHO�GH�IHUUDPHQWD��DWXDQGR�FRPR�IDFLOLWDGRUD�GH�
�������������������������������������������������
1 7H[WR�RULJLQDO�� ³ILQG�ZD\V� LQ�ZKLFK� WKH� WHFKQRORJ\� HQDEOHV� FKLOGUHQ� WR�XVH�NQRZOHGJH��PDWKHPDWLFDO�
NQRZOHGJH�DQG�RWKHU�NQRZOHGJH��QRW�MXVW�VWRUH�LW�LQ�WKHLU�KHDGV´��
��7H[WR�RULJLQDO��³EXLOGLQJ�DQG�SOD\LQJ�ZLWK�FDVWOHV�RI�VDQG´��
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HQVLQR�H�DSUHQGL]DJHP��1D�YLVmR�GDV�DXWRUDV��HVVD�DERUGDJHP�QmR�FRQVLGHUD�D�FRPSOH[LGDGH�GR�
SURFHVVR�HGXFDFLRQDO�H��PXLWDV�YH]HV��p�LQDGHTXDGD��SRU�ODQoDU�PmR�GH�XP�DSDUDWR�PXLWR�
FRPSOLFDGR�SDUD�GHVHQYROYHU�WDUHIDV�VLPSOHV��

3DUD�DV�DXWRUDV��D�GLIHUHQoD�IXQGDPHQWDO�HQWUH�PHLR�GH�H[SUHVVmR�H�IHUUDPHQWD�HVWá�QDV�
FRQFHSo}HV�GH�FRQKHFLPHQWR�LQVHULGDV�QR�SURFHVVR�HGXFDFLRQDO�RX�QD�SHVTXLVD��&RP�LVVR��D�
GLIHUHQFLDomR�HQWUH�DV�DERUGDJHQV�HVWá�PDLV�QD�FRPSUHHQVmR�GR�FRQWH[WR�GR�TXH�QD�DWLYLGDGH�
FRQVLGHUDGD�LVRODGDPHQWH��HPERUD��HP�DPEDV�DV�SHUVSHFWLYDV��D�WHFQRORJLD�p�HQWHQGLGD�FRPR�
DOJR�H[WHUQR��1D�WHFQRORJLD�FRPR�PHLR�GH�H[SUHVVmR��YDORUL]DP�VH�DV�LQWHUDo}HV�H�RV�GLáORJRV�
HQWUH�RV�LQGLYtGXRV��RX�VHMD��Ká�XP�FRPSDUWLOKDPHQWR�GH�LGHLDV�H�HVVH��SRU�VXD�YH]��GHSHQGH�GR�
FRQWH[WR��3RU�H[HPSOR��D�VDOD�GH�DXOD�WHP�QRUPDV�TXH�UHJHP�D�OtQJXD�IDODGD�QHVVH�DPELHQWH��LVWR�
p��QR�VHX�GLVFXUVR��VH�PRGLILFDUPRV�R�DPELHQWH�SDUD�XP�FKDW��WHUHPRV�RXWUDV�UHJUDV�H��
FRQVHTXHQWHPHQWH��RXWURV�GLVFXUVRV��

-á�TXDQGR�SHQVDPRV�HP�SUyWHVH��QXP�SULPHLUR�PRPHQWR��SHQVDPRV�QXP�DSDUDWR�TXH�SRGH�
VHU�XVDGR�SDUD�UHSDUDU�DOJR�TXH�QmR�IXQFLRQD�EHP��(QWUHWDQWR��&DVWUR�H�%ROLWH�)UDQW��������S������
GHIHQGHP�D�YLVmR��GH�TXH�³VH�IDoD�GH�PRGR�GLIHUHQWH�R�TXH�VH�ID]LD�DQWHV�VHP�HOD´�H��QHVVH�
VHQWLGR��HODV�IXQFLRQDP�FRPR�XPD�H[WHQVmR�GR�FRUSR�SDUD�LQWHUDJLU�HP�GHWHUPLQDGD�VLWXDomR��
6REUH�D�WHFQRORJLD�QHVVD�YLVmR�DV�DXWRUDV�GHFODUDP�TXH�

$VVLP�FRPR�XPD�SHVVRD�FRP�XPD�SUyWHVH�GHQWáULD�SRGH�PRUGHU�DOLPHQWRV�TXH�VHP�HOD�QmR�
SRGHULD��D�WHFQRORJLD�p�XPD�SUyWHVH�TXH�SHUPLWH�SHQVDU�GH�XP�PRGR�TXH�VHP�HOD�QmR�R�
IDUtDPRV��2EVHUYDPRV�TXH�FDGD�SUyWHVH�WHP�VXD�HVSHFLILFLGDGH��XPD�SUyWHVH�GHQWáULD�GLIHUH�
HP�PXLWR�GH�XPD�GH�SHUQD�PHFkQLFD��D�79�GLJLWDO�RIHUHFH�SRVVLELOLGDGHV�GLVWLQWDV�GH�XPD�
FDOFXODGRUD�JUáILFD��PDV�WRGDV�HODV�SHUPLWHP�ID]HU�DOJR�TXH�QmR�VH�SRGHULD�VHP�HODV��6mR�
HVWDV�SRVVLELOLGDGHV�GH�ID]HU�GLIHUHQWH�TXH�QRV�LQWHUHVVDP�LQYHVWLJDU��SRLV�RXWURV�WLSRV�GH�
FRQKHFLPHQWR�SRGHUmR�VHU�FRQVWUXtGRV�H�FRPSDUWLOKDGRV�JHUDQGR�QRYDV�SRVVLELOLGDGHV�QR�H�
SDUD�R�FDPSR�GD�(GXFDomR���&DVWUR�H�%ROLWH�)UDQW��������S������

1HVWD�SHVTXLVD��LGHQWLILFDPRV��FRPR�PDLV�DGHTXDGD��D�YLVmR�GD�WHFQRORJLD�TXH�D�HQWHQGH�
FRPR�SUyWHVH��QR�VHQWLGR�GH�&DVWUR�H�%ROLWH�)UDQW���������RX�VHMD��DTXHOD�TXH�DMXGD�D�SHQVDU�GH�
PRGR�GLIHUHQWH��

O VM7 ± Ambiente virtual colaborativo escolhido 
(P�JHUDO��SHUFHEHPRV�TXH�SODWDIRUPDV�WLSR�0RRGOH�VmR�PDLV�XWLOL]DGDV�FRPR�UHSRVLWyULR�

GH�GRFXPHQWRV�H�WDUHIDV��DOpP�GLVVR��RV�DPELHQWHV�GH�LQWHUDomR��IyUXP�H�FKDW��QmR�RIHUHFHP�
IDFLOLGDGHV�SDUD�JUXSRV�SHTXHQRV�TXH�WUDEDOKDP�FRODERUDWLYDPHQWH��2�907�VXUJLX�FRPR�RSomR�
DSyV�D�UHYLVmR�ELEOLRJUáILFD�H�WpFQLFD��XPD�YH]�TXH��HP�DSOLFDWLYRV�HGXFDFLRQDLV�GR�*RRJOH��WDLV�
FRPR�*RRJOH�'RFV�H�'UDZ��TXH�SHUPLWHP�PDLRU�FRODERUDomR��p�QHFHVVáULR�PXGDU�GH�WHOD�SDUD�
FDGD�IXQomR��1HVVD�VHomR��PRVWUDUHPRV�FRPR�R�907�YHLR�DR�HQFRQWUR�GH�QRVVDV�QHFHVVLGDGHV�
SDUD�R�GHVHQYROYLPHQWR�GHVWD�SHVTXLVD��

2�907�QmR�p�DSHQDV�XPD�SODWDIRUPD��HOH�ID]�SDUWH�GH�XP�SURMHWR�TXH�REMHWLYD�IRUPDU�XPD�
FRPXQLGDGH�GH�GLVFXUVR�PDWHPáWLFR��e�JUDWXLWR�H�VHJXH�D�SURSRVWD�GH�VRIWZDUH�OLYUH��SRGHQGR�VHU�
RUJDQL]DGR�SHOR�XVXáULR�GH�YáULRV�PRGRV�H�HP�GLYHUVDV�VDODV��&DGD�VDOD�p�IRUPDGD�SRU�XP�&KDW�
H��SRU�DEDV�GH�TXDWUR�WLSRV�GLIHUHQWHV��TXDGUR�EUDQFR��:KLWHERDUG���*HR*HEUD��TXH�GLVSRQLELOL]D�
R�VRIWZDUH�*HR*HEUD�H�SHUPLWH�H[SORUDomR�VtQFURQD���:HE�%URZVHU�H�1HZ�%URZVHU��3DUD�FULDU�
XPD�VDOD��R�XVXáULR�WHP�GH�SRVVXLU�R�SDSHO�GH�DGPLQLVWUDGRU��H�HVVH�SDSHO�SRGH�OKH�VHU�DWULEXtGR�
SRU�TXDOTXHU�RXWUR�XVXáULR�TXH�Má�SRVVXD�HVVH�SDSHO��1R�PRPHQWR�GD�FULDomR�GD�VDOD��R�XVXáULR�
GHFLGH�VREUH�TXDLV�DEDV�GHVHMD�GLVSRQLELOL]DU�H�DWULEXL�D�HOD�R�QRPH�TXH�GHVHMDU��(OH�QmR�SUHFLVD�
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FULDU�DEDV�GH�WRGRV�RV�WLSRV�H�SRGH�FULDU�YáULDV�DEDV�GH�XP�PHVPR�WLSR��RX�VHMD��R�~QLFR�UHFXUVR�
TXH�p�REULJDWyULR�H�FRPXP�HP�XPD�VDOD�GR�907�p�R�&KDW��9DOH�DLQGD�GHVWDFDU�TXH�QmR�p�Vy�R�
FULDGRU�GD�VDOD�TXH�SRGH�GLVSRQLELOL]DU�DEDV��SRUTXH�WRGRV�RV�SDUWLFLSDQWHV�WrP�HVVH�SRGHU��

2�:KLWHERDUG��RX�TXDGUR�EUDQFR��HP�SRUWXJXrV��ID]�R�SDSHO�GD�ORXVD�GH�XPD�VDOD�GH�DXOD�
FRQYHQFLRQDO��QD�TXDO�VH�SRGH�DQRWDU��GHVHQKDU��RX�HVTXHPDWL]DU�R�TXH�HVWá�VHQGR�IHLWR��1HVVH�
VHQWLGR��R�SDUWLFLSDQWH�SRGH�H[SUHVVDU�VXDV�LGHLDV�SRU�WH[WRV�H�WDPEpP�SRU�HVTXHPDV�H�GHVHQKRV�
TXH�VmR�FRPSDUWLOKDGRV�SRU�WRGRV�RV�SDUWLFLSDQWHV�QD�VXD�VDOD��

1R�&KDW��RV�DOXQRV�SRGHP�VH�FRPXQLFDU�SRU�PHQVDJHQV�GH�WH[WR�TXH�IXQFLRQD�GH�PRGR�
VLPLODU�DR�TXH�RV�HVWXGDQWHV�HVWmR�DFRVWXPDGRV�D�XVDU�FRWLGLDQDPHQWH��ZKDWVDSS��PHQVDJHQV�QRV�
FHOXODUHV�H�WURFD�GH�PHQVDJHQV�QR�IDFHERRN���+á�XP�SURSyVLWR�QR�907�QR�XVR�GH�&KDWV�DR�LQYpV�
GH�RXWURV�UHFXUVRV��FRPR�SURJUDPDV�GH�FRPXQLFDomR�SRU�YR]�H�YtGHR��$SHVDU�GH�HVVHV�UHFXUVRV�
VHUHP�FDSD]HV�GH�WRUQDU�D�FRPXQLFDomR�PDLV�UáSLGD��GHVHQYROYHU�R�GLáORJR�SHOD�HVFULWD�WHP�
RXWURV�REMHWLYRV��FRPR�GL]�3RZHOO��������TXDQGR�GHFODUD�TXH�

$R�SURSRUFLRQDU�DRV�DOXQRV�RSRUWXQLGDGHV�GH�WUDEDOKDU�FRP�LGHLDV�PDWHPáWLFDV�HP�VXD�
SUySULD�OtQJXD�H�HP�VHXV�SUySULRV�WHUPRV��D�HVFULWD�DMXGD�RV�DOXQRV�D�GHVHQYROYHU�D�FRQILDQoD�
HP�VXD�FRPSUHHQVmR�GD�PDWHPáWLFD�H�D�WRUQDU�VH�PDLV�SURIXQGDPHQWH�HQYROYLGR�FRP�D�
PDWHPáWLFD���3RZHOO��������S�����WUDGXomR�QRVVD���

$�HYROXomR�GRV�GLVFXUVRV�S{GH�VHU�HYLGHQFLDGD�D�SDUWLU�GD�FROHWD�GH�GDGRV�H�GDV�QRVVDV�
DQáOLVHV�QDV�DEDV�GR�907��2EVHUYDPRV�TXH�R�&KDW�H�R�:KLWHERDUG�QmR�SRVVXHP�UHJUDV�
HVSHFtILFDV�GH�RUGHP�GH�HQWUDGD�GRV�DOXQRV��GH�PRGR�TXH�RV�SDUWLFLSDQWHV�SRGHP�H[SUHVVDU�VXDV�
LGHLDV�DR�PHVPR�WHPSR��(VVD�SHUVSHFWLYD�PRGLILFD�VH�QD�DED�*HR*HEUD��1D�)LJXUD����j�HVTXHUGD��
WHPRV�D�VLWXDomR�GH�XPD�DED�TXH�QmR�HVWá�VHQGR�XWLOL]DGD�SRU�QHQKXP�SDUWLFLSDQWH��$�
PDQLSXODomR�GHVVD�DED�GHYH�VHU�IHLWD�SRU�XP�SDUWLFLSDQWH�GH�FDGD�YH]��4XDQGR�XP�GRV�
SDUWLFLSDQWHV�SHJD�R�FRQWUROH��VHOHFLRQDQGR�R�tFRQH�7DNH�&RQWURO��RV�ERW}HV�GR�*HR*HEUD�
WRUQDP�VH�DWLYRV�DSHQDV�SDUD�HOH��SHUPLWLQGR�TXH�HOH�SRVVD�UHDOL]DU�FRQVWUXo}HV��FRPR�LQGLFDGR�
QR�ODGR�GLUHLWR�GD�)LJXUD����

 
Figura 1.�,QWHUIDFH�GD�DED�*HR*HEUD��

1D�XWLOL]DomR�GHVVD�DED��R�SDUWLFLSDQWH�TXH�HVWá�FRP�R�FRQWUROH�SRGH�PDQLSXODU�R�VRIWZDUH�
GD�PDQHLUD�XVXDO��HQTXDQWR�RV�RXWURV�SDUWLFLSDQWHV�ILFDP�REVHUYDQGR�H�RX�DJXDUGDQGR�VXD�YH]�GH�

�������������������������������������������������
3 7H[WR�RULJLQDO��³%\�SURYLGLQJ�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�WR�ZRUN�ZLWK�PDWKHPDWLFDO�LGHDV�LQ�WKHLU�RZQ�
ODQJXDJH�DQG�RQ�WKHLU�RZQ�WHUPV��ZULWLQJ�KHOSV�VWXGHQWV�GHYHORS�FRQILGHQFH�LQ�WKHLU�XQGHUVWDQGLQJ�RI�
PDWKHPDWLFV�DQG�EHFRPH�PRUH�WKRURXJKO\�HQJDJHG�ZLWK�PDWKHPDWLFV´��
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SHJDU�R�FRQWUROH��3DUD�TXH�R�RXWUR�SRVVD�PDQLSXOá�OR��p�SUHFLVR�TXH�VH�OLEHUH�R�FRQWUROH�SRU�PHLR�
GR�tFRQH�5HOHDVH�&RQWURO��

$V�WDUHIDV�GHVWD�SHVTXLVD�UHDOL]DGDV�QR�907�IRUDP�RUJDQL]DGDV�GH�IRUPD�D�SURPRYHU�
LQWHUDo}HV��TXH�RFRUUHUDP�GH�WUrV�IRUPDV��DV�FRQYHUVDV�QR�&KDW��DV�LQWHUDo}HV�QD�DED�*HR*HEUD��
H�R�UHJLVWUR�GH�LGHLDV�QR�:KLWHERDUG��&RPR�DILUPDP�6DOOHV�H�%DLUUDO��������S��������QmR�KRXYH�
³SUHGRPLQkQFLD�QHP�PDLV�LPSRUWkQFLD�GH�XP�WLSR�GH�LQWHUDomR�HP�UHODomR�DR�RXWUR´��RX�VHMD��
FRQVLGHUDPRV�HVVHV�WUrV�WLSRV�GH�HVSDoRV�LQWHUDWLYRV�LJXDOPHQWH�LPSRUWDQWHV��e�LPSRUWDQWH�
GHVWDFDU�TXH�R�907�SHUPLWLX�TXH�RV�SDUWLFLSDQWHV�PRYLPHQWDVVHP�H�FRQVWUXtVVHP�ILJXUDV�QR�
*HR*HEUD��REVHUYDVVHP�FRPR�R�FROHJD�ID]LD�VXDV�PRYLPHQWDo}HV��EHP�FRPR�LQWHUDJLVVHP�FRP�
R�RXWUR�QD�EXVFD�GH�VROXFLRQDU�D�WDUHID�SURSRVWD��

2�907�XWLOL]D�D�DERUGDJHP�GH�6LVWHPD�&RPSXWDFLRQDO�SDUD�DSRLDU�D�$SUHQGL]DJHP�
&RODERUDWLYD��&6&/���TXH��GH�DFRUGR�FRP�6WDKO�HW��DO����������HVWXGD�FRPR�DV�SHVVRDV�DSUHQGHP�
HP�JUXSR�FRP�R�DX[tOLR�GD�WHFQRORJLD��1XP�DPELHQWH�&6&/��D�FRODERUDomR�HQWUH�RV�
SDUWLFLSDQWHV�QmR�VLJQLILFD�UHVSRQGHU�H�UHDOL]DU�WDUHIDV�GH�IRUPD�LVRODGD�XWLOL]DQGR�R�FRPSXWDGRU��
$�LGHLD�p�TXH�D�DSUHQGL]DJHP�RFRUUD�DWUDYpV�GH�LQWHUDo}HV�FRQWtQXDV�HQWUH�RV�SDUWLFLSDQWHV��

O VM7 na fala dos participantes 
2�JUXSR�GH�DOXQRV�TXH�SDUWLFLSDUDP�GHVVD�GLVFXVVmR�HUDP�HVWXGDQWHV�GD�VHJXQGD�VpULH�GR�

(QVLQR�0pGLR��FRP�LGDGH�HQWUH����H����DQRV��(VVHV�DOXQRV�SDUWLFLSDUDP�GD�~OWLPD�
LPSOHPHQWDomR�GDV�WDUHIDV�VREUH�7UDQVIRUPDo}HV�QR�3ODQR�GH�IRUPD�YROXQWáULD��2V�DSHOLGRV�
HVFROKLGRV�SRU�HOHV�IRUDP��&KLHI��'LYD��'LIRUWH�H�'LQRUWH��2V�GDGRV�XWLOL]DGRV�QHVVH�DUWLJR�IRUDP�
FROHWDGRV�QRV�UHJLVWURV�GR�907�H��SULQFLSDOPHQWH��QDV�WUDQVFULo}HV�GH�YtGHR�UHDOL]DGRV�QR�
HQFHUUDPHQWR�GD�SHVTXLVD�GH�FDPSR��

'LYD�GHVWDFRX�R�TXDQWR�IRL�GLIHUHQWH�HVVH�WUDEDOKR�GH�RXWURV�DPELHQWHV�H�UHIRUoRX�R�
LPSDFWR�TXH�WHYH�QD�VXD�DSUHQGL]DJHP��

'LYD�
(X��SULPHLUDPHQWH��TXDQGR�D�SURIHVVRUD�SURS{V�R�WUDEDOKR��nem tinha ideia do que seria��1mR�
WLQKD�D�PtQLPD�LGHLD�TXH�VHULD�assim tão interativo e que fosse algo para se fazer em grupo, ao 
mesmo tempo. Não tinha a mínima ideia disso.�

4XDGUR����,PSDFWR�QD�UHDOL]DomR�GH�WDUHIDV�QR�907��

1R�GLáORJR�VXEVHTXHQWH��RV�SDUWLFLSDQWHV�FRQIURQWDP�R�SURMHWR�UHDOL]DGR�QR�907�FRP�VHXV�
HVWXGRV�HP�JUXSR�UHDOL]DGRV�SHOR�0RRGOH��UHVVDOWDQGR�D�SURGXWLYLGDGH��D�LQWHUDWLYLGDGH�H�R�IRFR�
QD�H[HFXomR�GDV�WDUHIDV�DGYLQGRV�GD�FDUDFWHUtVWLFD�VtQFURQD�GR�DPELHQWH��

&KLHI�
É bem mais prático do que usar o fórum que tem no limc4, que tem na porta do limc hoje. É 
muito mais prático você usar as ferramentas todas integradas ali, você tem GeoGebra pra 
alguma coisa relacionada à Geometria, muito mais prático e muito mais intuitivo de entender. 

'LYD� ,VVR����1D�PLQKD�RSLQLmR��QR�QRVVR�FDVR�SHOR�PHQRV��foi muito mais produtivo a gente se reunir 
dentro do programa em si, do que se a gente fosse se reunir assim ao vivo.�

'LIRUWH� )DFHERRN�

'LYD� 1mR��DR�YLYR��DVVLP����IRVVH�VH�MXQWDU�SDUD�HVWXGDU�DTXLOR��Acho que foi muito mais produtivo 
pelo site, não só porque a gente se focou mais, mas também por causa da interação, a gente 

�������������������������������������������������
4 /LPF�p�R�QRPH�GD�KRVSHGDJHP�GD�SODWDIRUPD�022'/(�XWLOL]DGD�QR�&ROpJLR�3HGUR�,,�±�FDPSXV�&HQWUR� 
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pôde ver através do movimento dos planos, do Plano Cartesiano, foi modificando isso, foi 
muito mais produtivo.�

Quadro 2��'LIHUHQoD�HQWUH�R�907�H�RV�RXWURV�DPELHQWHV��

1R�TXDGUR�DFLPD��QD�VXD�IDOD�LQLFLDO��'LYD�GLVVH�TXH�DFKRX�R�907�PDLV�SURGXWLYR�SDUD�
VXD�DSUHQGL]DJHP��2�WUHFKR�³VH�UHXQLU�GHQWUR�GR�SURJUDPD�HP�VL´�PRVWURX�D�LPHUVmR�QR�
DPELHQWH�TXH��SRU�VXDV�FDUDFWHUtVWLFDV��SHUPLWLX�PDLRU�IRFR�QD�SURGXomR�GD�WDUHID�GR�TXH�VH�D�
UHDOL]DVVH�DR�YLYR��(QIDWL]RX�WDPEpP�TXH�D�LQWHUDomR�FRP�DV�WDUHIDV�DX[LOLRX�QD�HYROXomR�GRV�
GLVFXUVRV��Má�TXH�HUD�SRVVtYHO�WURFDU�FRP�RV�GHPDLV�FROHJDV�QR�DPELHQWH��'LQRUWH�FRPSOHPHQWRX�
TXH�R�IDWR�GH�RV�SDUWLFLSDQWHV�Má�VH�FRQKHFHUHP�FRQWULEXLX�SDUD�TXH�D�FRPXQLFDomR�HQWUH�HOHV�
RFRUUHVVH�PDLV�IDFLOPHQWH��VHP�FHULP{QLD��0DV�QmR�GHVFDUWRX�D�SRVVLELOLGDGH�GH�VHU�FRP�
GHVFRQKHFLGRV��UHDOoDQGR�DSHQDV�D�QHFHVVLGDGH�GH�HVWDU�PDLV�DWHQWR�j�PDQHLUD�QD�TXDO�VH�
FRORFDULD��

'LIRUWH�

e��VmR�DOJXPDV�FRLVLQKDV�DVVLP��p����QR�LQtFLR�PHX�SDL�YHLR��ID]�JHVWR�GH�DVSDV�GH�TXH�IRL�
FKDPDGR�j�DWHQomR�SHOR�SDL���3RUTXH�VmR�FRLVDV�TXH�DFRQWHFHP�H�D�JHQWH�QmR�SODQHMD�H�TXH�
DFDED�VDLQGR�GR�HVWLSXODGR�����HX�DFKR�TXH�DFDED�GHL[DQGR�D�JHQWH�PHLR�QHUYRVR��SRUTXH�DVVLP��
SRU�H[HPSOR��HX�FKHJDQGR�WDUGH�Dt�HX�FKHJR�HP�FDVD�jV�VHWH�KRUDV�H�HX�WHQKR�TXH�ID]HU�XP�
PRQWH�GH�FRLVDV�SUD�jV�VHWH�H�PHLD�HQWUDU�H�FRPHoDU�D�ID]HU�DV�FRLVDV�Oá��EOá��EOá��EOá��R�SURMHWR��
(QWmR�p�PHLR�GLItFLO��Vy�TXH��FRPR�HX�WDYD�IDODQGR�FRP�'LYD��D�SDUWLU�GR�PRPHQWR�TXH��
UHDOPHQWH��VH�WLYHVVH�DTXL�QD�HVFROD�QyV�QmR�WHUtDPRV�R�PHVPR�DFHVVR����

'LYD� 'HVHPSHQKR��

'LIRUWH�

e�R�GHVHPSHQKR��SRUTXH�DVVLP��DTXL�D�JHQWH�VHQWD�SUD�FRQYHUVDU�H�DFDED�H[WUDSRODQGR�
WRWDOPHQWH�R�DVVXQWR��/á�D�JHQWH�Wá�IRFDGR�SUD�ID]HU�GHWHUPLQDGD�FRLVD��SUD�TXH�DVVLP�
REWLYpVVHPRV�XP�UHVXOWDGR�VDWLVIDWyULR��

8PD�SDODYUD�TXH�HX�DFKR�TXH�GHILQH�EHP�WXGR�LVVR�p�SURGXWLYLGDGH����

Quadro 3��3ODQHMDPHQWR�GR�WUDEDOKR�H�SURGXWLYLGDGH��

'LIRUWH�PHQFLRQRX�DV�GLILFXOGDGHV�TXH�WHYH�SDUD�FRORFDU�R�³SURMHWR´�HP�VXD�URWLQD��WDQWR�
QR�TXH�GL]�UHVSHLWR�j�VXD�IDPtOLD��FRPR�QD�DUWLFXODomR�FRP�RXWUDV�DWLYLGDGHV��2�SDUWLFLSDQWH�
WDPEpP�FLWRX�R�WHPSR�JDVWR�H�D�QHFHVVLGDGH�GH�SODQHMDPHQWR�FRQVWDQWH��2V�SDUWLFLSDQWHV�DLQGD�
UHVVDOWDUDP�TXH��QXP�HQFRQWUR�SUHVHQFLDO��GLILFLOPHQWH�PDQWHULDP�D�DWHQomR�HP�XPD�PHVPD 
WDUHID�SRU�XP�ORQJR�WHPSR��

�

� �
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Quadro 4��2�FRQWDWR�FRP�DV�IHUUDPHQWDV�GR�907��

'LQRUWH�DILUPRX�WDPEpP�TXH�HOHV�DSUHQGHUDP�D�LQWHUDJLU�H�TXH�LVVR�IRL�PXLWR�GLIHUHQWH�GR�
TXH�ID]LDP�HP�WUDEDOKRV�HP�JUXSR�DQWHULRUPHQWH��DR�TXH�'LIRUWH�FRPSOHPHQWRX�GL]HQGR�TXH�³D�
JHQWH�FRPHoRX�D�HVFXWDU�R�RXWUR´��PRVWUDQGR�TXH��SDUD�TXH�D�SDUWLFLSDomR�RFRUUD��p�QHFHVVáULR�
RXYLU�R�RXWUR��FDVR�FRQWUáULR�WHUtDPRV�XP�PRQyORJR��2�GLáORJR�PRVWUD��LQFOXVLYH��TXH�DV�
FDUDFWHUtVWLFDV�GDV�WDUHIDV�SURSRVWDV�QR�907�SURYRFDUDP�D�HYROXomR�GR�WUDEDOKR�FRODERUDWLYR���
&KLHI� $�PLQKD�SDODYUD����p�LQWHUDomR��

&KLHI� 0DQLSXODU�D�PHVPD�FRLVD��DR�PHVPR�WHPSR�QHVVD�VLQFURQLD�GR�DPELHQWH��

'LQRUWH� ,VVR��

&KLHI� 3RGH�ID]HU�DTXLOR�GDOL��QmR�GL]HU�QR�IDFHERRN��2K��PXGD�WDO�SRQWR�TXH�p�WDO�OXJDU��

'LIRUWH� ([FHWR�R�FRQWUROH��Qp"�

3URIHVVRUD� 0DLV�LVVR�p�XP�SUREOHPD�PDLV�HPRFLRQDQWH��

&KLHI� 0DLV�VRFLáYHO����

'LYD� ([HUFtFLR�GH�SRGHU����

4XDGUR����3HUFHSomR�GR�DPELHQWH�VtQFURQR�H�LQWHUDWLYR��

$�FDUDFWHUtVWLFD�VtQFURQD�QR�907�WDPEpP�IRL�GHVWDFDGD�SHORV�SDUWLFLSDQWHV��&KLHI�GLVVH�
TXH�QmR�VHULD�SRVVtYHO�ID]HU�PDQLSXODo}HV�QD�UHGH�VRFLDO��$�TXHVWmR�GR�FRQWUROH�GR�*HR*HEUD�IRL�
UHWRPDGD�H��HP�XP�WRP�GH�EULQFDGHLUD��RV�SDUWLFLSDQWHV�DVVRFLDUDP�R�XVR�GHVVH�FRQWUROH�FRPR�
XP�³H[HUFtFLR�GH�SRGHU´��

'LQRUWH�

���SUD�GHILQLU�R�907�VHULD�³DXPHQWR´��SRUTXH�D�JHQWH�SRGH�GHILQLU�DOJXPDV�WpFQLFDV�SUD�
UHVROXomR�GH�SUREOHPDV��DOpP�GR�TXDO�D�LQWHUDomR�HQWUH�D�JHQWH�PHOKRURX�XP�SRXFR�GR�TXH�HUD�
DQWHV�SRUTXH�D�JHQWH�QXQFD�WLQKD�WLGR�XPD�H[SHULrQFLD�FRPR�HVVD��2�Pá[LPR�IRL�R�WUDEDOKR�QR�
)DFHERRN��

'LIRUWH� e�D�JHQWH�FRPHoRX�D�HVFXWDU�R�RXWUR��

'LYD� (X�DFKR�TXH��ID]HQGR�XPD�UHWURVSHFWLYD�FRPSDUDQGR�FRP�R�TXH�D�JHQWH�HYROXLX�QHVVH����p����DWp�
QD�QRVVD�UHODomR����

'LIRUWH� $Wp�QD�QRVVD�UHODomR�QD�PDWpULD��

'LYD�
e����DVVLP����QD�PDWHPáWLFD�H�QD�UHODomR�HQWUH�D�JHQWH�WDPEpP����H����FRQVHJXLU�UHODFLRQDU�R�QRVVR�
HVWXGR�MXQWR�IRL�XP�DYDQoR�PXLWR�JUDQGH��FRPSDUDGR�DR�SULPHLUR�HQFRQWUR�TXH�WHYH�XP�
SUREOHPD�FRP�R�'LIRUWH�TXH�HOH�QmR�FRQVHJXLD����

'LIRUWH� )DOLX�D�VRFLHGDGH����

'LYD� e��HOH�QmR�FRQVHJXLD���([SOLFD��'LQRUWH��

'LQRUWH�

2�'LIRUWH�GLVVH�TXH�QmR�HVWDYD�FDSDFLWDGR�D�ID]HU�SRUTXH�D�JHQWH�HUD�PHOKRU�GR�TXH�HOH�H�WRGR�
PXQGR�VDELD�PH[HU�QD�IHUUDPHQWD�H�HOH�QmR��(�QmR�p�YHUGDGH��1LQJXpP�VDELD�PH[HU�FRP�D�
IHUUDPHQWD��2�Pá[LPR�TXH�D�JHQWH�WHYH�IRL�XPD�H[SHULrQFLD�RX�RXWUD��PDV�D�JHQWH�VDELD�ID]HU�R�
EáVLFR��,QVWLQWR��

'LYD� ,QVWLQWR��p��
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'LYD�

+XPPP����$FKR�TXH�XPD�SDODYUD��p�GLItFLO�GHILQLU�HP�XPD�SDODYUD��PDV�R�TXH�PDLV�PH�LPSDFWRX��
QHVVH��QD�XWLOL]DomR�GHVVH�DPELHQWH�IRL����GHILQLomR����XPD�SDODYUD����TXHVWLRQDPHQWR��9RFr�
TXHVWLRQDU�DTXLOR�TXH�HVWá�SURSRVWR�Oá�H�YRFr�WUDEDOKDU�D�SDUWLU�GR�TXH�HOH�Wá�SHGLQGR�H�YRFr�VH�
TXHVWLRQDU�SUD�YRFr�FRQVHJXLU�UHVSRQGHU�jV�TXHVW}HV��YRFr�WHP�TXH�VH�TXHVWLRQDU�H�TXHVWLRQDU�DRV�
RXWURV��QR�FDVR��HOHV��SUD�WHQWDU�UHVSRQGHU�DTXLOR��WHQWDU�GHVHQYROYHU��HQWmR�VHULD�TXHVWLRQDPHQWR�
PHVPR��

Quadro 6.�4XHVWLRQDPHQWR��

3RU�ILP��JRVWDUtDPRV�GH�HQIDWL]DU�TXH�D�DQáOLVH�HYLGHQFLRX�RV�DUJXPHQWRV�H�PDSHDPHQWRV�
XWLOL]DGRV��EHP�FRPR�D�SRWHQFLDOLGDGH�GR�907��SRU�H[HPSOR��UHODFLRQDGD�j�GLYHUVLGDGH�GH�
GLáORJRV�SRVVtYHLV�QR�DPELHQWH��HP�JHUDO��GLIHUHQWHV�GRV�UHDOL]DGRV�SUHVHQFLDOPHQWH��3DUD�
FRQFOXLU��FLWDPRV�D�IDOD�GH�&KLHI��TXH��SDUD�QyV��H[SOLFLWD�FRPR�p�LPSRUWDQWH�TXH�
SURIHVVRUHV�SHVTXLVDGRUHV�SURSRQKDP�WDUHIDV�QDV�TXDLV�RV�SDUWLFLSDQWHV�SRVVDP�GHVHQYROYHU�D�
DXWRQRPLD�HP�VHX�DSUHQGL]DGR��

�
Figura 2��$YDOLDomR�GR�907�IHLWD�SRU�&KLHI��

2�HVTXHPD�DUJXPHQWDWLYR�D�VHJXLU�UHVXPH�DV�IDODV�GRV�SDUWLFLSDQWHV�QRV�GLáORJRV�JUDYDGRV�
QR�HQFRQWUR�SUHVHQFLDO�DSUHVHQWDGRV��

�
Figura 3.�(VTXHPD�DUJXPHQWDWLYR�GD�FRODERUDomR���

O diferencial e grande ponto positivo do VMT é a interação em tempo real entre usuários e a exibição 
síncrona das figuras no GeoGebra, textos, imagens etc. A melhor característica da plataforma, na 
minha opinião, é a capacidade de integrar ferramentas importantes no estudo da Matemática em um 
único ambiente, para todos, evitando que seja necessário utilizar mais de um software para realizar as 
atividades��2XWUD� FDUDFWHUtVWLFD�SRVLWLYD�p� D� liberdade e a facilidade em expressar ideias no quadro 
branco��HVWD�MDQHOD���e�SRVVtYHO�FRORFDU�LPDJHQV��IRUPDV�JHRPpWULFDV��GHVHQKRV��OLQKDV�H�DWp�HVTXHPDV�
H�PDSDV��2V� SRQWRV� QHJDWLYRV�GD� SODWDIRUPD�TXH�PDLV� FKDPDP�D� DWHQomR� são problemas típicos de 
grandes plataformas que recebem constantes acessos e crescente demanda do servidor: lentidão ou 
impossibilidade de utilizar a plataforma, imagens dissíncronas (não são atualizadas para todos os 
usuários) ou "desaparecimento" de algumas figuras. Como sugestão, ressalto a importância de 
incorporar uma calculadora à plataforma, em especial semelhante ao software Microsoft Mathematics.  
... A resposta nesse tipo de ambiente é muito mais rápida e intuitiva que em outros ambientes, como 
fóruns, blogs, e-mails e sites. Este ambiente deveria ser aberto a alunos que queiram criar suas salas 
de estudo e monitoria. 
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Considerações )inais 
'XUDQWH�R�WUDEDOKR�QR�907��RV�SDUWLFLSDQWHV�FULDUDP�DOJR�TXH�HUD�QRYR�SDUD�HOHV��(VVD�

SURSRVWD�GH�WUDEDOKR�PRVWURX�TXH�QRYDV�LGHLDV�PDWHPáWLFDV�SRGHP�VXUJLU�VHP�TXH�VHMD�
QHFHVVáULR�TXH�R�SURIHVVRU�UHVWULQMD�DV�WDUHIDV�D�XP�DSDUDWR�PHUDPHQWH�SURFHGLPHQWDO��

3DUD�WDQWR��HQ[HUJDU�D�WHFQRORJLD�FRPR�SUyWHVH�p�LQGLVSHQVáYHO��SRLV�ID]�FRP�TXH�RV�DOXQRV�
VHMDP�OHYDGRV�D�FRQVLGHUá�OD�FRPR�WDO��R�TXH�LPSOLFD�XPD�PXGDQoD�GH�SRVWXUD��(VVD�PXGDQoD�
SRGH�VHU�REVHUYDGD�QR�UHODWR�GH�&KLHI��DSUHVHQWDGR�QR�LWHP�DQWHULRU��TXDQGR�HOH�IDOD�
H[SOLFLWDPHQWH�GD�LQWHJUDomR�GR�907�QR�FRWLGLDQR�HVFRODU��

(VWH�WUDEDOKR�VH�GLIHUHQFLD�FRP�D�OLWHUDWXUD�GH�RXWUDV�SHVTXLVDV�VREUH�7UDQVIRUPDo}HV�QR�
3ODQR��SRU�VXDV�DILOLDo}HV�WHyULFDV��HP�SDUWLFXODU��QD�SHUVSHFWLYD�VREUH�DWLYLGDGHV�IDPLOLDUHV�H�QmR�
XVXDLV�H�VREUH�FRODERUDomR��.DUUHU��������H�6WRUPRZVNL���������SRU�H[HPSOR��DSUHVHQWDP�
GLYHUVDV�WDUHIDV�VREUH�R�WHPD�XVDQGR�WHFQRORJLD��HQWUHWDQWR�HVVDV�WDUHIDV�VmR�XVXDLV�H�SUHWHQGHP�
FKHJDU�D�XPD�UHVSRVWD�~QLFD�H�SDGUmR��

$�UHVSRQVDELOLGDGH�H�R�HQYROYLPHQWR�GH�&KLHI��'LIRUWH��'LQRUWH�H�'LYD�GHYHP�VHU�
GHVWDFDGRV��RV�SDUWLFLSDQWHV�VHPSUH�HVWLYHUDP�PXLWR�HPSROJDGRV��YDORUL]DQGR�R�TXH�HVWDYDP�
ID]HQGR��VHPSUH�FRP�PXLWR�ERP�KXPRU��H�R�UHIOH[R�SDUD�FRQVWUXomR�GR�FRQKHFLPHQWR�
PDWHPáWLFR�GH�FDGD�XP�IRL�HYLGHQWH��

$FUHGLWDPRV�TXH��D�PDLRU�FRQWULEXLomR�GH�QRVVD�LQYHVWLJDomR�UHVLGD�QR�IDWR�GH�QRVVD�
SURSRVWD�VREUH�7UDQVIRUPDo}HV�QR�3ODQR�SHUPLWLU�D�DUWLFXODomR�GH�XP�DUFDERXoR�WHyULFR�TXH�
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GR�GLVFXUVR��(VVDV�DUWLFXODo}HV�WURX[HUDP�PXLWDV�SRVVLELOLGDGHV�QmR�DSHQDV�SDUD�D�VDOD�GH�DXOD��
FRPR�WDPEpP�SDUD�IXWXUDV�SHVTXLVDV�HP�(GXFDomR�0DWHPáWLFD��QDV�TXDLV�VH�SRGHUá�GLVFXWLU�
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Análisis de la motivaciyn de logro al implementar la 7I�1spire C; 
CAS en el aprendi]aje de la Matemática 

�
,UPD�3DWULFLD�)lores�$OOLHU�
(VFXHOD�6XSHULRU�GH�,QJHQLHUtD�4XtPLFD�H�,QGXVWULDV�([WUDFWLYDV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�
LSIDOOLHU#KRWPDLO�FRP��
(QULTXH�Arce�0HGLQD�
(VFXHOD�6XSHULRU�GH�,QJHQLHUtD�4XtPLFD�H�,QGXVWULDV�([WUDFWLYDV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�
HDUFHP#\DKRR�FRP�P[��
)UDQFLVFR�Lagunes�0RUHQR�
(VFXHOD�6XSHULRU�GH�,QJHQLHUtD�4XtPLFD�H�,QGXVWULDV�([WUDFWLYDV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�
IHUURODJ#JPDLO�FRP��

Resumen 
(O�SUHVHQWH�WUDEDMR�PXHVWUD�HO�DQáOLVLV�GH�OD�HVFDOD�DWULEXFLRQDO�GH�PRWLYDFLyQ�GH�
ORJUR��DO�LPSOHPHQWDU�OD�FDOFXODGRUD�7,��1VSLUH�&;�&$6�FRPR�KHUUDPLHQWD�
WHFQROyJLFD�GH�WUDEDMR�JXLDGD�SRU�OD�GLGáFWLFD�GH�OD�0DWHPáWLFD�HQ�&RQWH[WR�GH�ODV�
&LHQFLDV��6H�DQDOL]DURQ����tWHPV�GH�OD�HVFDOD�DWULEXFLRQDO�GH�PRWLYDFLyQ�DO�ORJUR�
DQWHV�\�GHVSXpV�GH�LPSOHPHQWDGD�OD�WHFQRORJtD�7H[DV�,QVWUXPHQW�HQ�OD�DVLJQDWXUD�GH�
HFXDFLRQHV�GLIHUHQFLDOHV�GHO�WHUFHU�VHPHVWUH�GH�OD�FDUUHUD�GH�,QJHQLHUtD�4XtPLFD�
3HWUROHUD��SDUD�HO�JUXSR�FRQWURO�FRQVWLWXLGR�SRU�XQD�PXHVWUD�GH����DOXPQRV��/RV�
UHVXOWDGRV�PXHVWUDQ�XQ�FDPELR�GH�DSUHFLDFLyQ�UHVSHFWR�DO�ORJUR�GH�p[LWR�HQ�OD�
HYDOXDFLyQ�KDFLD�ODV�JDQDV�GH�HVWXGLDU��DVt�FRPR�GH�ODV�FDXVDV�DWULEXFLRQDOHV�
SHUFLELGDV�SRU�ORV�DOXPQRV�SRU�ORV�H[áPHQHV�\�OD�VXHUWH��KDFLD�HO�LQWHUpV�\�HVIXHU]R�
GHO�DOXPQR�\�OD�FDSDFLGDG�SHGDJyJLFD�GHO�GRFHQWH���
Palabras clave��0RWLYDFLyQ�DO�ORJUR��7HFQRORJtD��(QVHxDQ]D�GH�OD�0DWHPáWLFD��
0DWHPáWLFDV�HQ�&RQWH[WR�GH�ODV�&LHQFLDV��0RWLYDFLyQ�

3lanteamiento del problema 
'HVGH�ILQDOHV�GHO�VLJOR�SDVDGR��GLIHUHQWHV�HVSHFLDOLVWDV�GHO�áUHD�GH�ODV�FLHQFLDV�VRFLDOHV�KDQ�

GHGLFDGR�VXV�HVWXGLRV�DO�WHPD�GH�OD�LQFRUSRUDFLyQ�GH�ODV�WHFQRORJtDV�HQ�OD�HGXFDFLyQ�VXSHULRU��/D�
81(6&2��KDQ�HQIDWL]DGR�OD�QHFHVLGDG�GH�FDPELDU�HO�SDUDGLJPD�GH�IRUPDFLyQ�GH�HVWH�QLYHO�
HGXFDWLYR�FRQ�HO�SURSyVLWR�GH�DGHFXDUOR�D�ODV�H[LJHQFLDV�LQWHUQDV�GH�ORV�SDtVHV��GHO�IHQyPHQR�GH�
OD�JOREDOL]DFLyQ��GH�OD�VRFLHGDG�GHO�FRQRFLPLHQWR�\�HO�GHVDUUROOR�FLHQWtILFR�WHFQROyJLFR��$O�
UHVSHFWR��OD�81(6&2��UHLWHUy�OD�QHFHVLGDG�GH��3URGXFLU�WUDQVIRUPDFLRQHV�HQ�ORV�PRGHORV�
HGXFDWLYRV�SDUD�DEDWLU�HO�UH]DJR�\�HO�IUDFDVR�HVWXGLDQWLO��OR�TXH�REOLJD�D�IRUPDU�XQ�PD\RU�Q~PHUR�
GH�SURIHVRUHV�FDSDFHV�GH�XWLOL]DU�HO�FRQMXQWR�GH�ODV�PRGDOLGDGHV�GLGáFWLFDV�SUHVHQFLDOHV�R�
YLUWXDOHV��LPSOHPHQWDU�QXHYDV�WHFQRORJtDV�DGHFXDGDV�D�ODV�KHWHURJpQHDV�QHFHVLGDGHV�GH�ORV�
HVWXGLDQWHV�\�TXH��DGHPáV��VHSDQ�GHVHPSHxDUVH�HILFD]PHQWH�HQ�HVSDFLRV�HGXFDWLYRV�GRQGH�
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DFW~DQ�SHUVRQDV�GH�GLIHUHQWHV�SURFHGHQFLDV�VRFLDOHV�\�HQWRUQRV�FXOWXUDOHV��81(6&2�&5(6��
������S�������

(VWR�KDFH�UHIOH[LRQDU�DFHUFD�GH�OD�LPSRUWDQFLD�H�LQIOXHQFLD�GH�IDFWRUHV�FRPR�OD�PRWLYDFLyQ�
DO�ORJUR�\�HO�FRQRFLPLHQWR�SUHYLR�VREUH�HO�DSUHQGL]DMH�\�HO�UHQGLPLHQWR�GH�ORV�HVWXGLDQWHV��HQ�
WDQWR�TXH�ODV�PRGDOLGDGHV�DOWHUQDWLYDV�LQFOX\HQ�LQQRYDFLRQHV�HQ�ORV�PpWRGRV��ODV�HVWUDWHJLDV�\�ODV�
WpFQLFDV�LQVWUXFFLRQDOHV�FRPR�OD�LPSOHPHQWDFLyQ�GH�QXHYD�WHFQRORJtD�SDUD�HO�GLVHxR�GH�ORV�
PDWHULDOHV�GLGáFWLFRV�HQ�IXQFLyQ�GH�DOFDQ]DU�ORV�REMHWLYRV�GH�DSUHQGL]DMH�\�IRUPDU�ODV�UHVSHFWLYDV�
FRPSHWHQFLDV�HQ�HO�SURIHVLRQDO�HJUHVDGR�GH�OD�XQLYHUVLGDG�� 

)undamentos teyricos 
/D�PRWLYDFLyQ�DO�ORJUR�FRQVLVWH�HQ�XQD�UHG�GH�FRQH[LRQHV�FRJQLWLYR�DIHFWLYDV�UHODFLRQDGDV�

FRQ�HO�GHVDUUROOR�SHUVRQDO�H�LPSXOVD�D�ODV�SHUVRQDV�D�H[LJLUVH�PáV��D�UHQGLU�PáV��D�XVDU�
HILFLHQWHPHQWH�ODV�FDSDFLGDGHV��ODV�GHVWUH]DV�\�ORV�FRQRFLPLHQWRV�DGTXLULGRV��(QWRQFHV��FXDQGR�
VH�KDQ�HVWDEOHFLGR�PHWDV��WDUHDV��FUHHQFLDV�\�DFWLYLGDGHV�IDFLOLWDGRUDV�GH�ORJUR��OD�DFFLyQ�R�
GHVHPSHxR�GHO�HVWXGLDQWH�DSUHQGL]�HV�XQ�DFWR�FRQVFLHQWH�FRQ�LQWHQFLRQDOLGDG��3RU�HOOR�VH�VXSRQH�
TXH�HO�HIHFWR�GH�OD�PRWLYDFLyQ�DO�ORJUR�VH�UHIOHMD�HQ�OD�HODERUDFLyQ�GH�DTXHOODV�WDUHDV�TXH�
UHSUHVHQWDQ�FRQIOLFWRV�FRJQLWLYRV�JHQHUDGRUHV�GH�QXHYR�FRQRFLPLHQWR���

([LVWH�XQ�DFXHUGR�HQWUH�WHyULFRV�H�LQYHVWLJDGRUHV��&DUUDVFR��������&RPLVLyQ�1DFLRQDO�SDUD�
'HILQLU�HO�3HUILO�GH�(QWUDGD�GHO�(VWXGLDQWH�8QLYHUVLWDULR��������*RRG�\�%URSK\��������3pUH]�\�
5RPHUR���������HQ�GHFLU�TXH�OD�PRWLYDFLyQ�HV�XQ�IDFWRU�LQWHUQR�GH�HIHFWR�FDWDOtWLFR�TXH�RULJLQD��
PDQWLHQH�\�RULHQWD�OD�FRQGXFWD�KDFLD�PHWDV�HVSHFtILFDV��TXH�HV�LPSRUWDQWH�HQ�HO�DSUHQGL]DMH�GH�
HVWXGLDQWHV�XQLYHUVLWDULRV�\D�TXH�PDWL]D�HO�SURFHVR�FRJQLWLYR��(V�GHFLU��OD�PRWLYDFLyQ�PXHYH��
LPSULPH�RULHQWDFLyQ�\�HQHUJL]D�D�ORV�GHVHRV�H�LQWHQFLRQHV�GHO�HVWXGLDQWH�KDVWD�HO�SXQWR�GH�
KDFHUOR�DFWXDU�HQ�OD�GLUHFFLyQ�GH�ORJUR�\�UHDOL]DFLyQ��'LFKR�HIHFWR��VHJ~Q�$XVXEHO��1RYDN�\�
+DQHVLDQ���������GHELGR�D�OD�SHUVLVWHQFLD��VH�UHIOHMD�HQ�HO�UHQGLPLHQWR�DFDGpPLFR�\�H[LVWH�OD�
WHQGHQFLD�D�SHQVDU�TXH�ODV�UD]RQHV�LQWUtQVHFDV�VRQ�PáV�GHWHUPLQDQWHV�TXH�ODV�H[WUtQVHFDV�
�'HZLFN���������

/D�WHRUtD�DWULEXFLRQDO�SURSXHVWD�SRU�:HLQHU��������HVWDEOHFH�TXH�ODV�DWULEXFLRQHV�
UHDOL]DGDV�SRU�HO�HVWXGLDQWH�SDUD�H[SOLFDU�HO�UHVXOWDGR��VRQ�SRU�OR�JHQHUDO�GHELGR�D�ODV�VLJXLHQWHV�
FDXVDV��FDSDFLGDG��R�IDOWD�GH�FDSDFLGDG���HO�HVIXHU]R��R�IDOWD�GH�HVIXHU]R���OD�VXHUWH��R�VX�IDOWD��\�
HO�JUDGR�GH�GLILFXOWDG�GH�OD�WDUHD��DXQTXH�UHFRQRFH�TXH�SXHGDQ�H[LVWLU�RWUDV�FRPR�HO�QLYHO�
SHGDJyJLFR�GHO�GRFHQWH��3DUD�:HLQHU���������HO�WLSR�GH�DWULEXFLRQHV�TXH�UHDOLFH�HO�HVWXGLDQWH�
GHWHUPLQDUá�WDQWR�ODV�H[SHFWDWLYDV�FRPR�ODV�PHWDV��ODV�FXDOHV�SRGUáQ�FRQVLGHUDUVH�FRPR�
IDFLOLWDGRUDV�X�REVWDFXOL]DGRUDV�GHO�IXWXUR�p[LWR�DFDGpPLFR��

3RU�RWUR�ODGR��DOJXQRV�HVWXGLRV�GHPXHVWUDQ�TXH�HO�DOXPQR�TXH�XWLOL]D�WHFQRORJtD�HQ�VX�
SURFHVR�GH�HQVHxDQ]D�DSUHQGL]DMH�WLHQH�PáV�WLHPSR�SDUD�H[SORUDU��GHVFXEULU��HQWHQGHU�\�DSOLFDU�
FRQFHSWRV�\�OOHJDU�D�OD�UHVROXFLyQ�GH�SUREOHPDV��HOHYDQGR�DVt�HO�QLYHO�GH�SHQVDPLHQWR�GHO�
HVWXGLDQWH���0DUWtQH]�&���������5DPtUH]�%���������'H�)DULD��(���������(O�1DWLRQDO�&RXQFLO�RI�
7HDFKHUV�RI�0DWHPDWLFV�GHVGH�RFWXEUH�GH������UHFRPLHQGD�OD�LQFRUSRUDFLyQ�GH�OD�FDOFXODGRUD�HQ�
WRGRV�ORV�QLYHOHV�GH�OD�HQVHxDQ]D�GH�PDWHPáWLFD�SDUD��H[SORUDU�\�H[SHULPHQWDU�QXHYDV�IRUPDV�GH�
HQVHxDU�FRQ�LGHDV�PDWHPáWLFDV�WDOHV�FRPR�SDWURQHV��SURSLHGDGHV�QXPpULFDV�\�DOJHEUDLFDV��\�
IXQFLRQHV��DVt�FRPR�HO�FRQVWUXLU�PRGHORV��UHVROYHU�SUREOHPDV�FRQ�GDWRV�UHDOHV�\�HOHYDU�HO�QLYHO�
GH�DEVWUDFFLyQ�\�JHQHUDOL]DFLyQ���
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3DUD�TXH�HO�HVWXGLDQWH�SXHGD�YLYLU�QXHYDV�H[SHULHQFLDV�PDWHPáWLFDV��GLItFLOHV�GH�ORJUDU�HQ�
PHGLRV�WUDGLFLRQDOHV�FRPR�HO�OáSL]�\�HO�SDSHO��HQ�ODV�TXH�VH�SXHGD�PDQLSXODU�GLUHFWDPHQWH�ORV�
REMHWRV�PDWHPáWLFRV�GHQWUR�GH�XQ�DPELHQWH�GH�H[SORUDFLyQ��*yPH]��������FRQVLGHUD�TXH�HV�
LQGLVSHQVDEOH�XWLOL]DU�OD�WHFQRORJtD�SDUD�DEULU�HVSDFLRV��(VWR�HV�SRVLEOH�\D�TXH�VH�SXHGH�PDQHMDU�
GLQáPLFDPHQWH�ORV�REMHWRV�PDWHPáWLFRV�HQ�P~OWLSOHV�VLVWHPDV�GH�UHSUHVHQWDFLyQ�GHQWUR�GH�
HVTXHPDV�LQWHUDFWLYRV��OR�TXH�HV�IXQGDPHQWDO�SDUD�HO�DSUHQGL]DMH�GH�ORV�HVWXGLDQWHV���

&RPSOHPHQWDULDPHQWH�'XYDO��������FRQVLGHUD�LPSRUWDQWH�DQDOL]DU�ODV�DUWLFXODFLRQHV�TXH�
KD\�HQWUH�ORV�GLIHUHQWHV�VLVWHPDV�GH�UHSUHVHQWDFLyQ�VHPLyWLFD��\D�TXH�6HOGHQ��������DVHYHUD�TXH�
ODV�GLILFXOWDGHV�TXH�WLHQHQ�ORV�HVWXGLDQWHV�GH�LQJHQLHUtD�SDUD�UHVROYHU�SUREOHPDV�PDWHPáWLFRV�QR�
UXWLQDULRV�VRQ�IUHFXHQWHV��'XYDO��+LWW�\�.DSXW�KDQ�GLVFXWLGR�OD�SHUWLQHQFLD�GH�OD�DUWLFXODFLyQ�GH�
ORV�VLVWHPDV�VHPLyWLFRV�GH�UHSUHVHQWDFLyQ�GH�ORV�REMHWRV�PDWHPáWLFRV�D�WUDYpV�GHO�XVR�GH�
FDOFXODGRUDV�H�LQFOXVR�VRIWZDUH�PDWHPáWLFRV��'XYDO��������+LWW�)���������.DSXW�-����������

8Q�SXQWR�LPSRUWDQWH�D�FRQVLGHUDU�DO�LQFRUSRUDU�WHFQRORJtD�VH�UHIOHMD�HQ�OD�GHFLVLyQ�GH�ODV�
PHWRGRORJtDV�R�WHRUtDV�GH�DSUHQGL]DMH�D�XWLOL]DU�HQ�HO�SURFHVR�HGXFDWLYR��GH�PDQHUD�TXH�HVWDV�
SHUPLWDQ�D�ORV�HVWXGLDQWHV�FRQVWUXLU�VXV�FRQRFLPLHQWRV��DVXPLU�OD�UHVSRQVDELOLGDG�GH�VX�
DSUHQGL]DMH�\�HO�GHVDUUROOR�GHO�SHQVDPLHQWR�FUtWLFR�\�FUHDWLYR��SRUTXH�OD�WHFQRORJtD�QR�HV�XQ�ILQ�
HQ�Vt�PLVPR�VLQR�XQ�PHGLR� $Vt��SRU�OD�LPSRUWDQFLD�GH�LQFRUSRUDU�H�LPSOHPHQWDU�QXHYD�
WHFQRORJtD�DO�SURFHVR�GH�OD�HQVHxDQ]D�\�GHO�DSUHQGL]DMH�GH�OD�PDWHPáWLFD�HQ�HO�QLYHO�VXSHULRU�
HVSHFtILFDPHQWH�HQ�LQJHQLHUtD��VH�KDFH�QHFHVDULR�GHVDUUROODU�WUDEDMR�GH�LQYHVWLJDFLyQ�HQFDPLQDGR�
D�OD�HYDOXDFLyQ�GHO�LPSDFWR�GH�HVWD��

(O�SUHVHQWH�WUDEDMR�VH�IXQGDPHQWD�HQ�OD�WHRUtD�GH�OD�Matemática en el Contexto de las 
Ciencias, OD�FXDO�UHIOH[LRQD�DFHUFD�GH�OD�YLQFXODFLyQ�TXH�GHEH�H[LVWLU�HQWUH�OD�PDWHPáWLFD�\�ODV�
FLHQFLDV��OD�DUWLFXODFLyQ�HQWUH�OD�PDWHPáWLFD�\�OD�YLGD�FRWLGLDQD��DVt�FRPR�OD�UHODFLyQ�HQWUH�OD�
PDWHPáWLFD�FRQ�ODV�DFWLYLGDGHV�ODERUDOHV�\�SURIHVLRQDOHV��/D�HWDSD�GH�OD�GLGáFWLFD�GH�OD�
0DWHPáWLFD�HQ�&RQWH[WR�GH�ODV�&LHQFLDV�HV�SUHFLVDPHQWH�HQ�OD�TXH�VH�SXHGH�REVHUYDU�LQGLFDGRUHV�
PáV�WDQJLEOHV�SDUD�VX�VHJXLPLHQWR��HQ�WpUPLQRV�GH�FRQRFLPLHQWRV��KDELOLGDGHV��DSWLWXGHV��
GHVWUH]DV��YDORUHV�\�DFWLWXGHV��FRQ�OD�ILQDOLGDG�GH�VDEHU�WUDEDMDU�HQ�HTXLSR��WHQHU�FRQRFLPLHQWR�
DPSOLR�GH�ODV�7,&�FRPR�KHUUDPLHQWDV�GH�WUDEDMR��UHFRQRFHU�\�PDQLSXODU�REMHWR�GH�HVWXGLR��HVWDU�
FDSDFLWDGR�SDUD�HQIUHQWDU�\�UHVROYHU�FXDOTXLHU�SUREOHPD�GHO�áUHD�SURIHVLRQDO�DFDGpPLFDPHQWH�
KDEODQGR��D�SHVDU�GH�TXH�QR�VH�FRQWHPSOD�HO�XVR�GH�FDOFXODGRUDV��QL�VRIWZDUH�PDWHPáWLFRV�R�
SDTXHWHV�GLVHxDGRV�SRU�ORV�SURSLRV�SURIHVRUHV��&DPDUHQD���������(Q�EDVH�D�OR�DQWHULRU��VH�
FRQVLGHUD�SHUWLQHQWH�FRPSOHPHQWDU�ODV�HVWUDWHJLDV�GH�DSUHQGL]DMH�GH�OD�GLGáFWLFD�GH�OD�
0DWHPáWLFD�HQ�FRQWH[WR�FRQ�HO�DSR\R�GH�QXHYD�WHFQRORJtD��

Objetivos de la investigaciyn 
Objetivo *eneral  

(VWXGLDU�HO�HIHFWR�GH�OD�PRWLYDFLyQ�DO�ORJUR�VREUH�HO�DSUHQGL]DMH�HQ�PDWHPáWLFD�
HVSHFtILFDPHQWH�HQ�HFXDFLRQHV�GLIHUHQFLDOHV�SDUD�HVWXGLDQWHV�GHO�WHUFHU�VHPHVWUH�GH�OD�(VFXHOD�
6XSHULRU�GH�,QJHQLHUtD�4XtPLFD�H�,QGXVWULDV�([WUDFWLYDV��FXDQGR�VH�LPSOHPHQWD�OD�FDOFXODGRUD�
7,��1VSLUH�&;�&$6�FRPR�KHUUDPLHQWD�WHFQROyJLFD�GH�WUDEDMR�JXLDGD�SRU�OD�GLGáFWLFD�GH�OD�
0DWHPáWLFD�HQ�&RQWH[WR�GH�ODV�&LHQFLDV�
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Objetivos (spectficos  
�� (YDOXDU�HO�HIHFWR�GH�OD�PRWLYDFLyQ�DO�ORJUR�VREUH�HO�DSUHQGL]DMH�GH�PDWHPáWLFD�HQ�

HVWXGLDQWHV�GHO�WHUFHU�VHPHVWUH�GH�OD�(6,4,(��
�� (YDOXDU�HO�HIHFWR�GH�OD�PRWLYDFLyQ�DO�ORJUR�HQ�EDVH�D�OD�LPSOHPHQWDFLyQ�GH�OD�WHFQRORJtD�HQ�

DFWLYLGDGHV�GH�UHWURDOLPHQWDFLyQ�\�PHGLDFLyQ�FRJQLWLYD�VREUH�HO�DSUHQGL]DMH�GH�PDWHPáWLFD�
HQ�HVWXGLDQWHV�GHO�WHUFHU�VHPHVWUH�GH�OD�(6,4,(���

Disexo \ metodologta 
/D�SUHVHQWH�LQYHVWLJDFLyQ�FXDQWLWDWLYD�PXHVWUD�OD�PHWRGRORJtD�GH�WUDEDMR�XWLOL]DGD�DO�

LPSOHPHQWDU�QXHYD�WHFQRORJtD�D�OD�GLGáFWLFD�GH�OD�HQVHxDQ]D�GH�OD�PDWHPáWLFD�GRQGH�VH�XWLOL]D�
FRPR�KHUUDPLHQWD�GH�DSR\R�OD�FDOFXODGRUD�7,�±�1VSLUH�&;�&$6�HQ�OD�DVLJQDWXUD�GH�HFXDFLRQHV�
GLIHUHQFLDOHV��/D�PHWRGROyJLFD�EDVDGD�HQ�OD�GLGáFWLFD�GH�OD�0DWHPáWLFD�HQ�&RQWH[WR�GH�ODV�
&LHQFLD��VH�DSOLFy�HQ�WUHV�HWDSDV��(Q�OD�HWDSD�SULPHUD�GH�DQGDPLDMH�HO�JUXSR�FRQWURO�PDQLSXOy�HQ�
XQ�SULPHU�DFHUFDPLHQWR�OD�FDOFXODGRUD�7,��1VSLUH�&;�&$6�GH�WDO�PDQHUD�TXH�SXGLHVHQ�UHDOL]DU�
FáOFXORV�DQDOtWLFRV�\�OD�JUDILFDFLyQ�FRUUHVSRQGLHQWH�GH�ORV�FRQFHSWRV�HVWXGLDGRV��FRPR�VH�REVHUYD�
HQ�OD�ILJXUD����&DEH�DFODUDU�TXH�FDGD�XQR�GH�ORV�DOXPQRV�FRQWy�FRQ�XQD�FDOFXODGRUD�SDUD�VX�XVR�
SHUVRQDO�OD�FXDO�OH�IXH�IDFLOLWDGD�HQ�FDGD�XQD�GH�ODV�VHVLRQHV�GH�FODVH��

�
�
�
�
�
�
�

Figura 1.�5HSUHVHQWDFLyQ�JUáILFD�HQ�OD�FDOFXODGRUD�7,�±1VSLUH�&;�&$6�

(Q�OD�VHJXQGD�HWDSD��VH�WUDEDMy�XQD�VHFXHQFLD�GLGáFWLFD�SDUD�OD�DVLJQDWXUD�GH�HFXDFLRQHV�
GLIHUHQFLDOHV�DSOLFDGDV�FRQ�DFWLYLGDGHV�FRPSOHPHQWDULDV�D�PDQHUD�GH�UHSDVR�\�UHWURDOLPHQWDFLyQ�
SDUD�ORJUDU�OD�YLVXDOL]DFLyQ�GH�FRQFHSWRV�PDWHPáWLFRV�HQ�GLIHUHQWHV�UHSUHVHQWDFLRQHV�VHPLyWLFDV��
(O�SURSyVLWR�IXH�IRPHQWDU�HO�DWUDFWLYR�LQWUtQVHFR�GH�ODV�WDUHDV�GH�DSUHQGL]DMH�\�ORJUDU�TXH�pVWH�
IXHVH�VLJQLILFDWLYR��6H�EXVFy�DFWLYDU�OD�FXULRVLGDG�\�HO�LQWHUpV�GHO�DOXPQR�HQ�HO�FRQWHQLGR�GHO�
WHPD�D�WUDWDU�DO�XWLOL]DU�ODV�KHUUDPLHQWDV�DSUHQGLGDV�HQ�OD�FDOFXODGRUD�\�YLVXDOL]DU�GLIHUHQWHV�
IRUPDV�GHO�FRQFHSWR��

3DUD�HOOR��VH�SUHVHQWy�OD�QXHYD�LQIRUPDFLyQ�GH�PDQHUD�UXWLQDULD�D�WUDYpV�GH�
UHSUHVHQWDFLRQHV�JUáILFDV�SULQFLSDOPHQWH��(Q�HVWD�HWDSD�VH�REVHUYy�XQD�UHGXFFLyQ�GH�WLHPSR�GH�
HMHFXFLyQ�SRU�XQ�PD\RU�WLHPSR�GH�UHIOH[LyQ�SRU�SDUWH�GHO�DOXPQR��

$GLFLRQDOPHQWH�VH�UHDOL]y�SURJUDPDFLyQ�EáVLFD�FRQ�OD�FDOFXODGRUD��SDUD�FUHDU�SURJUDPDV�
GH�UHVROXFLyQ�GH�OD�DSOLFDFLyQ�GH�ODV�HFXDFLRQHV�GLIHUHQFLDOHV�D�SUREOHPDV�GH�DSOLFDFLyQ�FRPR�
PH]FODV�\�HQIULDPLHQWR�GH�1HZWRQ��/D�ILJXUD���PXHVWUD�XQD�DSOLFDFLyQ�GH�OD�FDOFXODGRUD�7,��
1VSLUH�&$6�D�OD�UHVROXFLyQ�GH�ODV�HFXDFLRQHV�GLIHUHQFLDOHV�XWLOL]DQGR�HO�VRIWZDUH�GH�OD�PLVPD��
SXGLpQGRVH�LQVWDODU�pVWH�WDQWR�HQ�XQ�RUGHQDGRU�FRPR�XQD�ODSWR�SDUD�WUDEDMDU�IáFLOPHQWH�HQ�
DSOLFDFLRQHV�GH�:LQGRZV��
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Figura 2.�8WLOL]DFLyQ�GHO�VRIWZDUH�GH�SURJUDPDFLyQ�GHOD�FDOFXODGRUD�7,��1VSLUH�&;�&$6�SDUD�UHVROYHU�
SUREOHPDV�GH�PH]FODV��

)LQDOPHQWH�HQ�OD�~OWLPD�HWDSD�VH�UHDOL]DURQ�GHPRVWUDFLRQHV�HQ�WLHPSR�UHDO�GH�ODV�
DSOLFDFLRQHV�D�ODV�HFXDFLRQHV�GLIHUHQFLDOHV�D�WUDYpV�GHO�XVR�GH�ORV�VHQVRUHV��HQ�HVWH�FDVR�GH�
WHPSHUDWXUD��LQWHQVLGDG�OXPLQRVD�\�S+���OR�TXH�SHUPLWLy�REVHUYDU�ORV�IHQyPHQRV�HVWXGLDGRV�HQ�
FODVH��'H�HVWD�PDQHUD��HQ�HO�DXOD�HO�DOXPQR�SXGR�DSUHFLDU�XQ�FDOHQWDPLHQWR�\�HQIULDPLHQWR�GH�
XQD�VXVWDQFLD�SDUD�HMHPSOLILFDU�OD�/H\�GH�HQIULDPLHQWR�GH�1HZWRQ��ODV�FXUYDV�GH�VDWXUDFLyQ�GH�
VROXFLRQHV�FRPR�HMHPSOR�GH�PH]FODV�\�OD�GLVPLQXFLyQ�GH�OD�LQWHQVLGDG�GH�OX]�GH�XQD�IXHQWH�
OXPLQRVD�D�WUDYpV�GH�XQ�WXER���FRPR�VH�REVHUYD�HQ�OD�ILJXUD����

 
Figura 3.�$OXPQRV�UHDOL]DQGR�OD�H[SHULPHQWDFLyQ�HQ�WLHPSR�UHDO�GH�DOFDOLQLGDG�GH�XQD�PH]FOD��UHJLVWUR�GH�
LQWHQVLGDG�OXPLQRVD�HQ�XQ�WXER�\�SUHVHQWDFLyQ�GH�ORV�GDWRV�UHJLVWUDGR�SRU�ORV�VHQVRUHV�HQ�OD�&DOFXODGRUD�
7,��1VSLUH�&;�&$6��

Instrumento 
6H�PLGLy�ODV�DWULEXFLRQHV�GH�ORJUR�FRQ�XQD�DGDSWDFLyQ�GH�OD�HVFDOD�DWULEXFLRQDO�GH�

PRWLYDFLyQ�GH�ORJUR��($0/�GH�0DQDVVHUR�\�9áVTXH]���������FRQIRUPDGD�SRU����UHDFWLYRV�GH�
GLIHUHQFLDO�VHPáQWLFR��6H�DSOLFy�HO�LQVWUXPHQWR�D����DOXPQRV�TXH�VH�HQFRQWUDEDQ�HQ�HO�VHJXQGR�
DxR�GH�VX�FDUUHUD�XQLYHUVLWDULD�TXH�FXUVDURQ�OD�DVLJQDWXUD�GH�HFXDFLRQHV�GLIHUHQFLDOHV�DSOLFDGDV��D�
SDUWLU�GH�VX�WHUFHU�SHUtRGR�DFDGpPLFR��6XV�HGDGHV�HVWáQ�HQWUH����\����DxRV��FRQ�XQD�PHGLD�GH����
DxRV�\�XQD�'7�GH�������/D�HVFDOD�GH�DWULEXFLRQHV�VH�DSOLFy�DQWHV�\�GHVSXpV�GH�LPSOHPHQWDGD�OD�
PHWRGRORJtD�DQWHV�PHQFLRQDGD��/RV�tWHPV�VH�FODVLILFDURQ�HQ�FXDWUR�FDWHJRUtDV�OODPDGDV�IDFWRUHV�
GHVSXpV�GH�XQ�DQáOLVLV�IDFWRULDO�UHDOL]DGR�HQ�HVWXGLRV�SUHYLRV��HV�GHFLU��

Atribución a la característica de la tarea (Factor 1): VH�UHILHUH�D�FRQVLGHUDU�FRPR�FDXVDQWH�
GHO�UHVXOWDGR��OD�GLILFXOWDG�R�IDFLOLGDG�GH�ODV�WDUHDV�LPSXHVWDV�HQ�ODV�DVLJQDWXUDV��6H�DVRFLD�FRQ�OD�
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SHUVLVWHQFLD�DQWH�XQD�WDUHD��OD�IUHFXHQFLD�GH�WHUPLQDUOD�FRQ�p[LWR�\�ODV�H[LJHQFLDV�DQWH�OD�
GHPDQGD��/DV�GLPHQVLRQHV�DVRFLDGDV�D�OD�WDUHD�VRQ�H[WHUQDV��LQHVWDEOHV�H�LQFRQWURODEOHV��

Atribución al Esfuerzo (Factor 2): VH�FRQFLEH�FRPR�HO�LQWHUpV�SRU�REWHQHU�UHVXOWDGRV�
IDYRUDEOHV�IUHQWH�D�VLWXDFLRQHV�TXH�GHPDQGDQ�PD\RU�FRPSURPLVR�KDFLHQGR�OR�QHFHVDULR�SDUD�
ORJUDUOR��OR�TXH�QR�LPSOLFD�HQ�WRGRV�ORV�FDVRV�XQ�LQWHUpV�SRU�DSUHQGHU��(VWH�IDFWRU�VH�DVRFLD�FRQ�
GLPHQVLRQHV�LQWHUQDV��LQHVWDEOHV�\�FRQWURODEOHV��ODV�FXDOHV�RWRUJDQ�PD\RU�SUREDELOLGDG�GH�p[LWR�D�
TXLHQ�ODV�SRVHH��

Atribución a la Capacidad (Factor 3): VH�FRQFLEH�FRPR�XQD�DFWLWXG�RULHQWDGD�D�OD�
PRWLYDFLyQ�DO�ORJUR�SRU�REWHQHU�EXHQDV�FDOLILFDFLRQHV�HQ�IXQFLyQ�GH�OD�FDSDFLGDG�TXH�HO�
HVWXGLDQWH�FRQVLGHUD�TXH�WLHQH�SDUD�ORJUDUOR�\�HQ�IXQFLyQ�GH�VX�HVIXHU]R�\�VDWLVIDFFLyQ�FRQ�OD�
GHPDQGD�DFDGpPLFD��([SUHVD�VHQWLPLHQWRV�UHVSHFWR�DO�ORJUR��SUREDELOLGDG�GH�p[LWR��SHUVLVWHQFLD��
DEXUULPLHQWR��HVIXHU]R�SRU�EXHQDV�QRWDV���*HQHUDOPHQWH��SXHGH�VHU�LQWHUQD��HVWDEOH�H�
LQFRQWURODEOH��

Atribución a la evaluación de los profesores (Factor 4): 6H�FRQFLEH�FRPR�OD�DFWLWXG�GH�
FRQIRUPLGDG�R�QR�FRQ�ORV�UHVXOWDGRV�DFDGpPLFRV�HQ�IXQFLyQ�GH�ODV�H[SHFWDWLYDV�GHO�DOXPQR�\�GH�
OR�TXH�FRQVLGHUD�FRPR�XQD�HYDOXDFLyQ�MXVWD�R�QR�SRU�SDUWH�GHO�GRFHQWH��3RU�VXV�FDUDFWHUtVWLFDV��
HVWD�DWULEXFLyQ�SXHGH�YHUVH�GHQWUR�GH�OD�GLPHQVLyQ�H[WHUQD��LQHVWDEOH�H�LQFRQWURODEOH��SRU�OR�
WDQWR��WLHQH�OD�FDSDFLGDG�GH�FDXVDU�EDMD�PRWLYDFLyQ�VL�ORV�UHVXOWDGRV�REWHQLGRV�GLILHUHQ�GH�ORV�
HVSHUDGRV�R�VH�FRQVLGHUDQ�LQMXVWRV��/D�WDEOD���PXHVWUD�XQ�HMHPSOR�GH�ODV�FXDWUR�FODVLILFDFLRQHV�
SRU�IDFWRUHV�GHO�HVWXGLR�DGDSWDGR�SDUD�OD�XQLYHUVLGDG�YHQH]RODQD�6LPyQ�%ROtYDU�FRQ�YDORUHV�GH�
PHGLD��GHVYLDFLyQ�HVWáQGDU�\�YDULDQ]D�SDUD����tWHPV��
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7DEOD����
Estructura Factorial de la EAML-G 

 
Fuente: (PLOVH�'XUáQ�$SRQWH�\�/\GLD�3XMRO� ����. 
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Resultados 
/DV�WDEODV���\���PXHVWUDQ�ORV�UHVXOWDGRV�GH�ODV�PHGLDV�\�GHVYLDFLRQHV�HVWáQGDU�GH�ORV����

tWHP�DSOLFDGRV�D�ORV����DOXPQRV�GH�OD�FDUUHUD�GH�,QJHQLHUtD�4XtPLFD�GH�OD�(6,4,(�DQWHV�\�
GHVSXpV�GH�LPSOHPHQWDGD�OD�FDOFXODGRU�7,�1VSLUH�D�OD�GLGáFWLFD�GH�OD�HQVHxDQ]D�GH�ODV�
HFXDFLRQHV�GLIHUHQFLDOHV�UHVSHFWLYDPHQWH���
7DEOD����� � � � � � ����7DEOD�����
Datos antes de usar tecnología        Datos después de usar tecnología 

�

�
(Q�OD�WDEOD���VH�REVHUYD�TXH�OD�PHGLD�GH�ORV�PD\RUHV�YDORUHV�GH�DWULEXFLyQ�DO�p[LWR�DQWHV�GH�

DSOLFDGD�OD�WHFQRORJtD�VH�HQFXHQWUDQ�HQ�ORV�tWHPV�GH�FDSDFLGDG�SHGDJyJLFD�GHO�SURIHVRU�FRQ�������
LPSRUWDQFLD�D�ODV�QRWDV������\�MXVWLFLD�GH�OD�QRWD�GH�FDOLILFDFLyQ������0LHQWUDV�TXH�OD�WDEOD�WUHV�
PXHVWUD�TXH�GHVSXpV�GH�DSOLFDGD�OD�WHFQRORJtD��ORV�DOXPQRV�DWULEX\HQ�VX�p[LWR�D�ORV�tWHP�GH�
LQWHUpV�������DIáQ�����\�JDQDV�GH�DSUHQGHU�������TXH�VH�HQFXHQWUDQ�WRGRV�HOORV�LQYROXFUDGRV�HQ�HO�
IDFWRU�GRV�GH�HVIXHU]R��GRQGH�ORV�SDUáPHWURV�GH�SHUFHSFLyQ�VRQ�LQWUtQVHFRV��

'HVGH�XQD�YLVLyQ�JHQHUDO�OD�WDEOD���\���PXHVWUDQ�OD�LQFLGHQFLD�GH�p[LWR�\�IUDFDVR�GH�ODV�
FDWHJRUtDV�GH�DWULEXFLyQ�GH�ORJUR�H[WHUQDGD�SRU�ORV����DOXPQRV�GH�OD�(6,4,(�DQWHV�\�GHVSXpV�GH�
DSOLFDGD�OD�WHFQRORJtD�HQ�OD�GLGáFWLFD�GH�DSUHQGL]DMH�GH�ODV�HFXDFLRQHV�GLIHUHQFLDOHV���

ITEM MEDIA (S ำ) DESV. ESTA (Xิิ) ETIQUETA

M1 7.93 2.18 Satisfacción

M2 7.67 2.54 Suerte

M3 6.27 2.89
Nota 
Obtenida/Esperada 

M4 2.97 3.06 Subjetividad

M5 8.37 1.35 Justicia

M6 7.50 1.85 Esfuerzo

M7 7.00 2.18 Confianza

M8 6.40 1.69 Facilidad/Dificultad

M9 8.00 1.20 Probabilidad

M10 7.13 1.81 Capacidad propia
M11 8.40 1.22 Importancia

M12 7.00 2.20 Interes

M13 8.07 1.89
Cantidad 
Satisfacciones

M14 6.37 2.37 Examenes

M15 8.33 1.32 Afán

M16 8.80 0.92
Capacidad 
Pedagógica

M17 7.90 1.24 Persistencia

M18 7.80 1.54 Exigencias

M19 7.90 1.45 Conducta

M20 8.30 1.66 Ganas Aprender
M21 7.97 1.38 Término con Éxito
M22 8.00 1.95 Aburrimiento

Media y desviación típica de las puntiaciones en los items de 
la escala atribucional de motivación

M1 7.17 2.17 Satisfacción

M2 6 3.06 Suerte

M3 6.7 2.22

Nota 
Obtenida/Espera

da 
M4 5.43 2.67 Subjetividad

M5 7.07 2.32 Justicia

M6 7.8 1.88 Esfuerzo

M7 8.13 1.31 Confianza

M8 5.7 2.04
Facilidad/Dificult

ad

M9 7.7 1.37 Probabilidad

M10 7.73 1.31 Capacidad propia
M11 8.17 1.12 Importancia

M12 8.8 0.48 Interes

M13 8.3 1.21
Cantidad 
Satisfacciones

M14 7.07 1.84 Examenes

M15 8.4 1.25 Afán

M16 8.38 1.63
Capacidad 
Pedagógica

M17 8.03 1.3 Persistencia

M18 8 1.36 Exigencias

M19 8.37 1.07 Conducta

M20 8.63 0.81 Ganas Aprender
M21 8 1.2 Término con Éxito
M22 7.1 1.75 Aburrimiento

Media y desviación típica de las puntiaciones en los items 
de la escala atribucional de motivación
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7DEOD���� � � � � 7DEOD���
Incidencias antes de aplicada la tecnología Incidencias después de aplicada la tecnología  

 
 
 
 
 

 
 
 
 

 
(Q�OD�WDEOD���VH�REVHUYD�OD�PD\RU�PHGLD�DULWPpWLFD�DWULEXLGD�SRU�ORV�DOXPQRV�D�OD�FDSDFLGDG�

GHO�SURIHVRU�FRQ�XQ�YDORU�GH�������GHMDQGR�FRQ�PHQRU�PHGLD�DULWPpWLFD�OD�DWULEXFLyQ�D�ORV�
H[áPHQHV�������TXH�FRUUHVSRQGHQ�D�DWULEXFLRQHV�GH�FDSDFLGDG�\�HYDOXDFLyQ�GHO�SURIHVRU�
UHVSHFWLYDPHQWH��

(Q�OD�WDEOD���VH�SXHGH�REVHUYDU�TXH�HQ�OR�JHQHUDO�ORV�DOXPQRV�GHVSXpV�GH�DSOLFDGD�OD�
WHFQRORJtD�HQ�VX�SURFHVR�GH�HQVHxDQ]D�DSUHQGL]DMH�VX�SHUFHSFLyQ�GHO�p[LWR�VH�OR�DWULEX\HQ�DO�
LQWHUpV�FRQ�XQD�PHGLD�GH������\�OD�SHUFHSFLyQ�GH�PHQRU�YDORU�VH�OR�RWRUJDQ�D�ORV�H[áPHQHV�FRQ�
XQ�YDORU�GH�������FRUUHVSRQGLHQWHV�D�ORV�IDFWRUHV�GH�LQWHUpV�\�FDSDFLGDG�UHVSHFWLYDPHQWH��

Discusiyn de resultados 
/RV�GDWRV�REWHQLGRV�HQ�ODV�PHGLDV�GH�ORV�tWHP�GH�OD�WDEOD���DQWHV�GH�DSOLFDGD�OD�WHFQRORJtD�

HQ�HO�SURFHVR�HQVHxDQ]D�DSUHQGL]DMH�LQGLFD��TXH�OD�SHUFHSFLyQ�GH�ORV�DOXPQRV�HV�DWULEXLU�XQD�JUDQ�
PRWLYDFLyQ�D�ORV�DVSHFWRV�H[WHUQRV�UHSUHVHQWDGRV�SRU�ORV�IDFWRUHV�XQR�GH�OD�WDUHD�\�IDFWRU���GH�OD�
HYDOXDFLyQ�GHO�SURIHVRU��

&RQWUDVWDQWHPHQWH�HO�DQáOLVLV�GH�ORV�UHVXOWDGRV�GH�OD�WDEOD���LQGLFDQ�TXH�GHVSXpV�GH�
DSOLFDGD�OD�WHFQRORJtD�HQ�HO�SURFHVR�HQVHxDQ]D�DSUHQGL]DMH��OD�PRWLYDFLyQ�GH�ORV�DOXPQRV�DO�
ORJUR�SRU�REWHQHU�HO�p[LWR�HVWD�DWULEXLGR�D�WUHV�tWHPV�TXH�WLHQH�TXH�YHU�FRQ�HO�HVIXHU]R�SHUVRQDO�
FRPR�OR�HV�HO�LQWHUpV��HO�DIáQ�\�ODV�JDQDV�SRU�DSUHQGHU��(VWH�FDPELR�GH�DWULEXFLyQ�VH�REVHUYD�GH�
XQ�HQIRTXH�GH�DVSHFWRV�H[WHUQRV�KDFLD�XQR�GH�DVSHFWRV�LQWHUQRV��OR�TXH�FRQILUPD�OR�H[SUHVDGR�
SRU�(OOLRW�\�'ZHFN��������HQ�UHODFLyQ�D�OD�PRWLYDFLyQ�LQWUtQVHFD��

/R�DQWHULRU�VH�FRQILUPD�FRQ�OR�UHSRUWDGR�HQ�OD�WDEOD���\���GRQGH�ODV�PHGLDV�SRU�IDFWRUHV�
LQGLFDQ�TXH�OD�PRWLYDFLyQ�GH�ORV�DOXPQRV�PXGD�GH�OR�H[WHUQR��GRQGH�UHTXLHUHQ�GH�PD\RU�
PRWLYDFLyQ�GH�OD�D\XGD�GHO�SURIHVRU�D�OR�LQWHUQR��HO�LQWHUpV�SHUVRQDO�SRU�ORJUDU�HO�p[LWR�D�WUDYpV�GH�
ORV�ORJURV�SHUVRQDOHV��/RV�UHVXOWDGRV�DQWHULRUHV�DSR\DQ�SDUFLDOPHQWH�OR�HQFRQWUDGR�SRU�
0DQDVVHUR�\�9á]TXH]��������������DFHUFD�GH�TXH�ORV�SUHGLFWRUHV�PáV�VLJQLILFDWLYRV�SDUD�ODV�
FDOLILFDFLRQHV�GH�ORV�HVWXGLDQWHV�VRQ�PRWLYDFLyQ�GH�HVIXHU]R��GH�WDUHD�FDSDFLGDG�\�GH�H[DPHQ��
PHQFLRQDQGR�TXH�HVWDV�FDXVDV�VRQ�GHWHUPLQDQWHV�IXQGDPHQWDOHV�GH�OD�PRWLYDFLyQ�FRQ�HO�
UHQGLPLHQWR�DFDGpPLFR��

Conclusiones 
'HVSXpV�GH�DSOLFDGD�OD�LPSOHPHQWDFLyQ�GH�OD�FDOFXODGRUD�7,��1VSLUH�&;�&$6�HQ�DOXPQRV�

GH�OD�FDUUHUD�GH�,QJHQLHUtD�4XtPLFD�HQ�OD�DVLJQDWXUD�GH�HFXDFLRQHV�GLIHUHQFLDOHV��VH�REVHUYD�XQD�
PD\RU�0RWLYDFLyQ�GH�,QWHUpV��OR�TXH�LQGLFD�TXH�ORV�UHVXOWDGRV�DFDGpPLFRV�TXH�REWLHQHQ�ORV�
HVWXGLDQWHV�HQ�VXV�HYDOXDFLRQHV��HVWáQ�PHGLDGRV�D�SDUWLU�GHO�HVIXHU]R�TXH�HOORV�UHDOL]DQ�SDUD�VXV�

MOTIVACION MEDIA DESVIACIÓN

INTERES 8.50 0.34

TAREAͲ
CAPACIDAD

7.45 0.34

ESFUERZO 8.05 0.34

EXAMEN 7.00 0.21

PROFESOR 7.73 0.08

Incidencias de éxito y fracaso en la escala 
atribucional de motivación

MOTIVACION MEDIA DESVIACIÓN

INTERES 8.00 0.44

TAREAͲ
CAPACIDAD

7.30 0.38

ESFUERZO 7.77 0.25

EXAMEN 7.23 0.64

PROFESOR 8.40 0.72

Incidencias de éxito y fracaso en la escala 
atribucional de motivación
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HYDOXDFLRQHV��D�SDUWLU�GH�FRQVLGHUDU�OD�LPSRUWDQFLD�TXH�HOORV�RWRUJDQ�D�VXV�FDOLILFDFLRQHV��YDORUDU�
HO�LQWHUpV�TXH�WLHQHQ�SDUD�HVWXGLDU��WRPDU�HQ�FXHQWD�OD�VDWLVIDFFLyQ�TXH�OHV�JHQHUDQ�VXV�HVWXGLRV��
UHFRQRFHU�HO�GHVHR�TXH�ORV�LPSXOVD�D�VDFDU�EXHQDV�FDOLILFDFLRQHV�\�HO�HPSHxR�SRU�HVWXGLDU��
6LWXDFLyQ�TXH�QR�VH�SUHVHQWy�DQWHV�GH�XWLOL]DGD�OD�QXHYD�WHFQRORJtD��\D�TXH�VX�SHUFHSFLyQ�GH�
p[LWR�HVWDED�EDVDGR�HQ�DFFLRQHV�H[WHUQDV�FRPR�ORV�H[áPHQHV��OD�VXHUWH�R�LQFOXVR�OD�IDFLOLGDG�R�
GLILFXOWDG�GH�OD�WDUHD��

/RV�UHVXOWDGRV�PXHVWUDQ�TXH�HVWDV�DWULEXFLRQHV�HVWáQ�PHGLDGDV�SRU�PRWLYDFLRQHV�LQWHUQDV��
TXH�GHVGH�HO�SXQWR�GH�YLVWD�GH�'ZHFN�\�(OOLRW���������HV�OR�LGHDO�DO�GHVDUUROODU�OD�PRWLYDFLyQ�
LQWUtQVHFD�GHO�DOXPQR���

(O�XVR�GH�OD�FDOFXODGRUD�7,��1VSLUH�&$6�SHUPLWH�FUHDU�DPELHQWHV�GH�WUDEDMR�HQ�HO�DXOD�FRQ�
XQD�JUDQ�YDULHGDG�GH�SRVLELOLGDGHV�HQ�UHODFLyQ�DO�PDQHMR�UHSUHVHQWDFLRQHV�VHPLyWLFD��JUáILFDV��
WUDWDPLHQWR�GH�WDEODV�\�GDWRV��PDQHMR�DQDOtWLFR�GH�IXQFLRQHV��SURJUDPDFLyQ�GH�SURFHVRV��OLEUHUtDV�
H�LQFOXVR�OD�SRVLELOLGDG�GH�LPSULPLU�\�WUDQVIHULU�LQIRUPDFLyQ�D�3&�V��ODSWRSV�\�FDOFXODGRUDV�
VLPLODUHV��DVt�FRPR�FRQWDU�FRQ�XQ�VRIWZDUH�HQ�DPELHQWH�:LQGRZV��\�VREUH�WRGR�GH�FRQWDU�FRQ�
VHQVRUHV�SDUD�UHSUHVHQWDU�HQ�WLHPSR�UHDO�IHQyPHQRV�WHUPRGLQáPLFRV��ItVLFRV�\�TXtPLFRV��HOOR�
DEUH�XQD�JDPD�GH�SRVLELOLGDGHV�GH�IDYRUHFHU�HO�LQWHUpV�GHO�DOXPQR�SRU�DSUHQGHU�\�SURPRYHU�VX�
HVIXHU]R�GHQWUR�GHO�SURFHVR�GH�DSUHQGL]DMH�GH�ODV�HFXDFLRQHV�GLIHUHQFLDOHV��

Limitaciones del estudio 
6H�FRQVLGHUD�TXH�OD�LPSOHPHQWDFLyQ�GH�OD�QXHYD�WHFQRORJtD�GH�FáOFXOR�GHQWUR�GHO�SURFHVR�

GH�HQVHxDQ]D�DSUHQGL]DMH�GH�ODV�HFXDFLRQHV�GLIHUHQFLDOHV�SURPXHYH�XQD�QXHYD�IRUPD�GH�
DSUHQGL]DMH�GHQWUR�GHO�DXOD��HQ�WLHPSR�UHDO�\�FRQ�HYHQWRV�FRQWH[WXDOL]DGRV��ORJUáQGRVH�YLUDU�OD�
SHUVSHFWLYD�TXH�ORV�DOXPQRV�GDQ�D�VX�UHQGLPLHQWR�DFDGpPLFR�GH�XQD�DWULEXFLyQ�GH�p[LWR�EDVDGD�
HQ�OD�FDSDFLGDG�\�HO�SURIHVRU�D�XQD�EDVDGD�HQ�HO�HVIXHU]R�SHUVRQDO��

6LQ�HPEDUJR��HV�QHFHVDULR�UHDOL]DU�HVWXGLRV�FRPSOHPHQWDULRV�\�DGDSWDFLRQHV�D�OD�HVFDOD�
DWULEXFLRQDO�GH�PRWLYDFLyQ�DO�ORJUR��SDUD�DQDOL]DU�FDVRV�GRQGH�SDUWLFLSHQ�DOXPQRV�GH�RWUDV�
FDUUHUDV�XQLYHUVLWDULDV�\�VH�DPSOLp�OD�YLVLyQ�DWULEXFLRQDO�TXH�WLHQHQ�ORV�DOXPQR�GH�QLYHO�VXSHULRU�
DQWH�HO�p[LWR�\�HO�IUDFDVR�HQ�VX�UHQGLPLHQWR�DFDGpPLFR��

%ibliografta 
%URXVVHDX��*���������/HV�REVWDFOHV�HSLVWqPRORJLTXHV�HW�OHV�SUREOHPHV�HQ�PDWKpPDWLTXHV���5'0��YRO�����

QR�����*UHQREOH���

&DPDUHQD��3��*�����������Reporte del proyecto de investigación titulado:�/D�PDWHPáWLFD�HQ�HO�FRQWH[WR�GH�
ODV�FLHQFLDV��OD�UHVROXFLyQ�GH�SUREOHPDV��(6,0(�,31��

&DUUDVFR��&����������0RWLYDFLRQHV�VRFLDOHV�\�GHVHPSHxR��0DWHULDO�HODERUDGR�SDUD�HO�VHPLQDULR�FXOWXUD�
RUJDQL]DFLRQDO��FDOLGDG�WRWDO�\�GHVHPSHxR��'HSDUWDPHQWR�GH�,QYHVWLJDFLyQ�\�3RVWJUDGR��81(;32��
%DUTXLVLPHWR���

'ZHFN��&�6��\�(OOLRW��(��6���������$FKLHYHPHQW�PRWLYDWLRQ��(Q�(�0��+HWKHULQJWRQ��HG���6RFLDOL]DWLRQ��
SHUVRQDOLW\�DQG�VRFLDO�GHYHORSPHQW��:LOH\�\�6RQV��1XHYD�<RUN�86$��

'H�)DULD��(���������/D�WHFQRORJtD�FRPR�KHUUDPLHQWD�GH�DSR\R�D�OD�JHQHUDFLyQ�GH�FRQRFLPLHQWR���5HYLVWD�
,QQRYDFLRQHV�(GXFDWLYDV��6DQ�-RVp��(GLWRULDO�(81('��DxR�9,,��Q~PHUR�������������

'XYDO��5���������5HJLVWUHV�GH�UHSUHVHQWDWLRQ�VpPLRWLTXH�HW�IRQFWLRQQHPHQW�FRJQLWLYH�GH�OD�SHQVpH���
$QQDOHV�GH�'LGDFWLTXH�HW�GH�6FLHQFHV�&RJQLWLYHV��,5(0�6WUDVERXUJ���

*yPH]��3���������7HFQRORJtD�\�(GXFDFLyQ�0DWHPáWLFD���3áJLQD�:HE�KWWS���ZZZ�XQLDQGHV�HGX�FR��
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*RRG��7��\�%URSK\��-����������3VLFRORJtD�HGXFDWLYH�FRQWHPSRUáQHD����WD��HG����0H[LFR��0F*UDZ�+LOO���

+LWW�)�����������6LVWHPDV�6HPLyWLFRV�GH�5HSUHVHQWDFLyQ�GHO�FRQFHSWR�IXQFLyQ�\�VX�UHODFLyQ�FRQ�SUREOHPDV�
HSLVWHPROyJLFRV���,QYHVWLJDFLyQ�HQ�PDWHPáWLFD�HGXFDWLYD��&,19(67$9��S����������

+RJDQ��7����������Pruebas psicológicas. Una introducción práctica. $UJHQWLQD��0DQXDO�0RGHUQR�

.DSXW�-����������1RWDWLRQV�DQG�UHSUHVHQWDWLRQV���HG��5DGLFDO�&RQVWUXFWLYLVP�LQ�0DWKHPDWLFV�(GXFDWLRQ��
.OXZHU�$FDGHPLF�3XEOLVKHUV��S���������

.HUOLQJHU��)��\�/HH��+����������Investigación del comportamiento: Métodos de investigación en ciencias 
sociales ��D�HG����0p[LFR��0F*UDZ�+LOO��

0DQDVVHUR��0��\�9áVTXH]��$����������9DOLGDFLyQ�GH�XQD�HVFDOD�GH�PRWLYDFLyQ�GH�ORJUR��Psicothema, 
vol.10, n.2, ����������

0DUWtQH]�&���������([SORUDQGR�WUDQVIRUPDFLRQHV�GH�IXQFLRQHV�FRQ�XQD�FDOFXODGRUD�JUáILFD���0HPRULD�
'pFLPD�5HXQLyQ�&HQWURDPHULFDQD�\�&DULEH�VREUH�)RUPDFLyQ�GH�3URIHVRUHV�H�,QYHVWLJDFLyQ�HQ�
0DWHPáWLFD�(GXFDWLYD��3XHUWR�5LFR���

1DWLRQDO�&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV�3URIHVVLRQDO�6WDQGDUGV�IRU�7HDFKLQJ�0DWKHPDWLFV����
2FWXEUH��������

3pUH]��,�<�5RPHUR��2����������0RWLYDFLRQHV�VRFLDOHV�\�HVWUpV�HQ�HO�WUDEDMR��0HPRULDV�(9(02��������
�����

5DPLUH]�%���.��:D\ODQG��������/D�FDOFXODGRUD�7,����\�VX�LPSDFWR�HQ�OD�HQVHxDQ]D�GH�FLHQFLDV�\�
PDWHPáWLFDV���0HPRULD�'pFLPD�5HXQLyQ�&HQWURDPHULFDQD�\�&DULEH�VREUH�)RUPDFLyQ�GH�
3URIHVRUHV�H�,QYHVWLJDFLyQ�HQ�0DWHPáWLFD�(GXFDWLYD��3XHUWR�5LFR���

81(6&2�&5(6����������'HFODUDWLRQ�GH�OD�&RQIHUHQFLD�5HJLRQDO�GH�(GXFDFLyQ�6XSHULRU�HQ�$PpULFD�
/DWLQD�\�(O�&DULEH��&DUWDJHQD�GH�,QGLDV��&RORPELD���

:HLQHU��%����������$Q�DWWULEXWLRQDO�WKHRU\�RI�DFKLHYHPHQW�PRWLYDWLRQ�DQ�HPRWLRQ��Psychological Review, 
vol.92, n.4, ���������

:HLQHU��%����������An Attributional Theory of Motivation and Emotion. 1HZ�<RUN��6SULQJHU�9HUODJ��
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Aplicação de recursos computacionais ao ensino de Matemática� 
propostas metodolygicas e a sala de aula do futuro 

&KULVOH\�%UXQR�5LEHLUR�Camargos 
,QVWLWXWR�)HGHUDO�GH�(GXFDomR��&LrQFLD�H�7HFQRORJLD�GH�0LQDV�*HUDLV�&DPSXV�)RUPLJD�
%UDVLO�
FKULVOH\�FDPDUJRV#LIPJ�HGX�EU�
5RVLODQH�0DULD�GD�Silva 
,QVWLWXWR�)HGHUDO�GH�(GXFDomR��&LrQFLD�H�7HFQRORJLD�GH�0LQDV�*HUDLV�&DPSXV�)RUPLJD�
%UDVLO�
URVLODQHPGV#JPDLO�FRP�

Resumo 
$�FUHVFHQWH�LQIRUPDWL]DomR�GD�VRFLHGDGH�H[LJH�TXH�VH�OLGH�FRP�QRYDV�WHFQRORJLDV��
LQFOXVLYH��QDV�HVFRODV��(QWUHWDQWR��ODERUDWyULRV�GH�LQIRUPáWLFD�VH�HQFRQWUDP�RFLRVRV�
HP�HVFRODV�S~EOLFDV�H�Ká�SURIHVVRUHV�TXH�SUHFLVDP�GH�VXSRUWH�SDUD�VDLU�GH�VXD�]RQD�
GH�FRQIRUWR�D�ILP�GH�PHOKRU�HQVLQDU�H�FRQWULEXLU�SDUD�D�IRUPDomR�VRFLDO�GH�VHXV�
DOXQRV��$�SHVTXLVD�GHVFULWD�QHVWH�DUWLJR�DQDOLVRX�ODERUDWyULRV�GH�LQIRUPáWLFD�GH�GXDV�
HVFRODV�S~EOLFDV�GR�PXQLFtSLR�GH�)RUPLJD�0*�%UDVLO��FDSDFLWRX�GRFHQWHV�H�
JUDGXDQGRV�HP�/LFHQFLDWXUD�HP�0DWHPáWLFD�DWUDYpV�GH�PLQLFXUVRV��HQYROYHQGR�
DWLYLGDGHV�LQYHVWLJDWLYDV�H�softwares�HGXFDWLYRV�OLYUHV��SULQFLSDOPHQWH�R�*HR*HEUD��H�
GHVHQYROYHX�XP�SURWyWLSR�GHQRPLQDGR�³6DOD�GH�DXOD�GR�IXWXUR´��FRP�HIHWLYDomR�GH�
DXODV�GH�0DWHPáWLFD��XWLOL]DQGR�tablets�FRPR�IHUUDPHQWD�GH�HQVLQR��7DLV�DXODV�IRUDP�
DQDOLVDGDV�TXDOLWDWLYDPHQWH�SRU�PHLR�GD�WUDQVFULomR�GD�JUDYDomR�GH�áXGLR�GDV�
PHVPDV��VRE�XPD�SHUVSHFWLYD�GD�(GXFDomR�0DWHPáWLFD�&UtWLFD��
Palavras-chave: ,QIRUPáWLFD��(GXFDomR�0DWHPáWLFD��IRUPDomR�GH�SURIHVVRUHV��
tablets��*HR*HEUD��

Introdução 
$WXDOPHQWH��FRPSXWDGRUHV�VmR�GLVSRQLELOL]DGRV�SHOR�JRYHUQR�jV�HVFRODV�GD�UHGH�S~EOLFD�GH�

HQVLQR��SRUpP�PXLWRV�ODERUDWyULRV�GH�LQIRUPáWLFD�GHVVDV�HVFRODV�QmR�VmR�XWLOL]DGRV�SRU�IDOWD�GH�
DVVLVWrQFLD�WpFQLFD�H�GH�GRFHQWHV�TXDOLILFDGRV�SDUD�WUDEDOKDU�FRP�HVVH�WLSR�GH�HTXLSDPHQWR��
3HQVDQGR�QLVVR��IRL�FULDGR�R�SURMHWR�GH�SHVTXLVD��³$SOLFDomR�GH�UHFXUVRV�FRPSXWDFLRQDLV�DR�
HQVLQR�GH�0DWHPáWLFD��3URSRVWDV�PHWRGROyJLFDV�H�D�VDOD�GH�DXOD�GR�IXWXUR´��

(VWD�SHVTXLVD�IRL�UHDOL]DGD�FRP�DSRLR�GR�,QVWLWXWR�)HGHUDO�GH�0LQDV�*HUDLV��,)0*�Campus 
)RUPLJD��H�FRP�IRPHQWR�GR�&RQVHOKR�1DFLRQDO�GH�'HVHQYROYLPHQWR�&LHQWtILFR�H�7HFQROyJLFR�
�&13T���$V�YHUEDV�UHFHELGDV�IRUDP�HPSUHJDGDV�QD�DTXLVLomR�GH�PDWHULDLV�SDUD�D�H[HFXomR�GR�
SURMHWR�GH�SHVTXLVD��RV�TXDLV�IRUDP�GRDGRV�j�LQVWLWXLomR�GH�RULJHP��DR�WpUPLQR�GD�LQYHVWLJDomR��

3RU�VHU�XPD�GDV�PHWDV�GR�SURMHWR�LQLFLDO��IRL�FULDGR�XP�JUXSR�GH�SHVTXLVD��1~FOHR�
,QVWLWXFLRQDO�GH�1RYDV�7HFQRORJLDV�$SOLFDGDV�DR�(QVLQR���1,17$(��IRUPDGR�SRU�SURIHVVRUHV�H�
DOXQRV�GR�,)0*��Campus�)RUPLJD��YLVDQGR�FRORFDU�HP�IXQFLRQDPHQWR�RV�ODERUDWyULRV�GH�
LQIRUPáWLFD�GH�GXDV�HVFRODV�GD�UHGH�S~EOLFD�GHVVH�PXQLFtSLR�H��HP�VHJXLGD��LPSOHPHQWDU�
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PLQLFXUVRV�GH�,QIRUPáWLFD�H�(GXFDomR�0DWHPáWLFD�SDUD�FDSDFLWDU�RV�SURIHVVRUHV�GD�UHJLmR�D�ILP�
GH�PHOKRU�XWLOL]DUHP�DV�IHUUDPHQWDV�FRPSXWDFLRQDLV�QR�HQVLQR�GH�0DWHPáWLFD��3RU�~OWLPR��HP�
XPD�HWDSD�GR�SURMHWR�TXH�VHUá�GHVFULWD�QHVWH�DUWLJR��IRL�GHVHQYROYLGD�D�³6DOD�GH�DXOD�GR�IXWXUR´��
ORFDOL]DGD�QR�Fampus�H�HTXLSDGD�FRP�notebook e tablets,�RQGH�RV�DOXQRV�GR�FXUVR�GH�
/LFHQFLDWXUD�HP�0DWHPáWLFD�GR�,)0*��Campus�)RUPLJD��WHVWDULDP�HVVHV�HTXLSDPHQWRV�H�
DQDOLVDULDP�SRVVtYHLV�IRUPDV�GH�OHYDU�WDLV�UHFXUVRV�j�VDOD�GH�DXOD��

$VVLP��RV�SURIHVVRUHV�HP�IRUPDomR�LQLFLDO�HVWDULDP�GLDQWH�GH�QRYDV�PtGLDV�QDV�TXDLV�³D�
H[SHULPHQWDomR�VH�WRUQD�DOJR�IXQGDPHQWDO��LQYHUWHQGR�D�RUGHP�GH�H[SRVLomR�RUDO�GD�WHRULD��
H[HPSORV�H�H[HUFtFLRV�EDVWDQWH�XVXDLV�QR�HQVLQR�WUDGLFLRQDO��H�SHUPLWLQGR�XPD�QRYD�RUGHP��
LQYHVWLJDomR�H��HQWmR��D�WHRUL]DomR´��%RUED�	�3HQWHDGR��������S�������7DLV�SDODYUDV�OHPEUDP�DV�
LGHLDV�VREUH�VLPXODomR�SDUD�R�HQVLQR�GH�0DWHPáWLFD��

7HQGR�HP�YLVWD�RV�UHVXOWDGRV�GH�QXPHURVDV�H[SHULrQFLDV�GD�SVLFRORJLD�FRJQLWLYD��YáULRV�
FLHQWLVWDV��HQWUH�RV�TXDLV�3KLOLS�-RKQVRQ�/DLUG��FULDUDP�D�KLSyWHVH�GH�TXH�R�UDFLRFtQLR�
KXPDQR�FRWLGLDQR�WHP�PXLWR�SRXFD�UHODomR�FRP�D�DSOLFDomR�GH�UHJUDV�GD�OyJLFD�IRUPDO��
3DUHFH�PDLV�SODXVtYHO�TXH�DV�SHVVRDV�FRQVWUXDP�PRGHORV�PHQWDLV�GDV�VLWXDo}HV�RX�GRV�
REMHWRV�VREUH�RV�TXDLV�HVWmR�UDFLRFLQDQGR��H�GHSRLV�H[SORUHP�DV�GLIHUHQWHV�SRVVLELOLGDGHV�
GHQWUR�GHVWDV�FRQVWUXo}HV�LPDJLQáULDV��$�VLPXODomR��TXH�SRGHPRV�FRQVLGHUDU�FRPR�XPD�
LPDJLQDomR�DX[LOLDGD�SRU�FRPSXWDGRU��p��SRUWDQWR��DR�PHVPR�WHPSR�XPD�IHUUDPHQWD�GH�
DMXGD�DR�UDFLRFtQLR�PXLWR�PDLV�SRWHQWH�TXH�D�YHOKD�OyJLFD�IRUPDO�TXH�VH�EDVHDYD�QR�DOIDEHWR�
�/pY\��������S��������

6HUmR�DQDOLVDGDV��QHVWH�DUWLJR��DOJXPDV�LPSOLFDo}HV�OHYDQWDGDV�VREUH�YDQWDJHQV�H�RX�
HPSHFLOKRV�GH�VH�XWLOL]DU�R�software�*HR*HEUD�HP�tablets�SDUD�ILQV�HGXFDFLRQDLV��XVDQGR�
DUJXPHQWRV�GH�/pY\��������H�GD�(GXFDomR�0DWHPáWLFD�&UtWLFD���

O projeto� metodologia� etapas e caminhos para pesquisa 
$�SHVTXLVD�IRL�GHVHQYROYLGD�FRP�SURIHVVRUHV�GH�HVFRODV�S~EOLFDV�GR�PXQLFtSLR�GH�

)RUPLJD�0*�H�DOXQRV�GR�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�GR�,)0*��Campus�)RUPLJD���
7UDWD�VH�GH�XPD�SHVTXLVD�GH�FDPSR�H�FRP�SHVTXLVDGRU�SDUWLFLSDQWH��2V�GDGRV��FRQMHFWXUDV�H�
KLSyWHVHV�OHYDQWDGRV�QR�GHFRUUHU�GHVWD�DQáOLVH�IRUDP�WUDWDGRV�GH�PRGR�TXDOLWDWLYR��VHQGR�
UHVJXDUGDGD�D�LGHQWLGDGH�GRV�DOXQRV�H�SURIHVVRUHV�SDUWLFLSDQWHV��

,QLFLDOPHQWH��HVWD�SHVTXLVD�WHYH�FDUáWHU�ELEOLRJUáILFR��SRLV�IRUDP�IHLWDV�GLYHUVDV�OHLWXUDV�
FRP�R�REMHWLYR�GH�VXVFLWDU�XP�UHIHUHQFLDO�WHyULFR�FRQVLVWHQWH�H�UHOHYDQWH�SDUD�DQáOLVH�GDV�
DWLYLGDGHV�GHVHQYROYLGDV�QR�GHFRUUHU�GD�LQYHVWLJDomR��(QWUH�DV�UHIHUrQFLDV�DQDOLVDGDV��SRGHP�VH�
GHVWDFDU�FRQFHLWRV�FRPR�³]RQD�GH�FRQIRUWR�H�GH�ULVFR´�H�GLVFXVV}HV�VREUH�TXHVW}HV�GH�FLGDGDQLD��
UHDOL]DGDV��UHVSHFWLYDPHQWH��QDV�REUDV�GH�%RUED�H�3HQWHDGR��������H�6NRYVPRVH����������������

1D�SULPHLUD�HWDSD�GR�SURMHWR��IRL�HIHWXDGD�XPD�VRQGDJHP�GH�FDPSR��QD�TXDO�DOXQRV�H�
SURIHVVRU�GR�&XUVR�GH�&LrQFLD�GD�&RPSXWDomR�GR�JUXSR�GH�SHVTXLVD�DQDOLVDUDP��WHFQLFDPHQWH��D�
VLWXDomR�GRV�ODERUDWyULRV�GH�LQIRUPáWLFD�GH�HVFRODV�S~EOLFDV�GR�PXQLFtSLR�GH�)RUPLJD�0*��
3URFXUDUDP�VH�YHULILFDU�RV�DVSHFWRV�ItVLFRV�GHVVHV�DPELHQWHV��REVHUYDQGR�VH�TXHVW}HV�FRPR�
GLPHQV}HV�GRV�ODERUDWyULRV��Q~PHURV�GH�PáTXLQDV�TXH�HVWDYDP�j�GLVSRVLomR��VLVWHPD�RSHUDFLRQDO�
GRV�HTXLSDPHQWRV�H�SRVVLELOLGDGH�GH�LQVWDODomR�GRV�softwares�D�VHUHP�XWLOL]DGRV��)RUDP�
HVFROKLGDV�GXDV�HVFRODV�FRP�PDLRU�GLVSRVLomR�GD�GLUHWRULD�H��HQWmR��softwares�OLYUHV�UHODFLRQDGRV�
DR�HQVLQR�GH�0DWHPáWLFD�IRUDP�LQVWDODGRV�QRV�FRPSXWDGRUHV�GDV�PHVPDV��

(P�XPD�VHJXQGD�HWDSD��IRUDP�HODERUDGRV�H�LPSOHPHQWDGRV�PLQLFXUVRV�VHPDQDLV�GH�
FDSDFLWDomR�DRV�SURIHVVRUHV�GDV�HVFRODV�GD�UHJLmR�H�DOXQRV�GR�&XUVR�GH�/LFHQFLDWXUD�HP�
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0DWHPáWLFD��,)0*�Campus�)RUPLJD��SDUD�XWLOL]DomR�GRV�ODERUDWyULRV�FRPR�IHUUDPHQWD�GH�
HQVLQR�GH�0DWHPáWLFD��GHVFULWRV�QD�WDEHOD�D�VHJXLU��
7DEHOD���
Minicursos ofertados.�

� 7tWXOR� &DUJD�+RUáULD� &RQWH~GR�
���0LQLFXUVR� 5REyWLFD�

(GXFDFLRQDO�
��K� $SUHVHQWDomR�GR�.LW�/HJR�1;7�������

3HoDV��HQJUHQDJHQV��VHQVRUHV�H�PRWRUHV��
FRPR�VmR�DUWLFXODGRV��$�SURJUDPDomR�GRV�
URE{V�DWUDYpV�GR�software�1;7�
Programming��

���0LQLFXUVR� ,QWURGXomR�DR�/LQX[�
H�/LEUH2IILFH�
�DQWLJR�2SHQ2IILFH��
WDPEpP�FRQKHFLGR�
FRPR�%5�2IILFH��

���K� *18�/LQX[��&RQFHLWR�GH�6LVWHPDV�
RSHUDFLRQDLV��2�TXH�p�*18�/LQX[��Software�
OLYUH�H�JUDWXLWR��'LFDV�GH�VHJXUDQoD��
8WLOL]DQGR�R�8EXQWX�/LQX[��,QVWDODU�
SURJUDPDV�H�FRPR�REWHU�DMXGD��2QGH�REWHU�H�
FRPR�LQVWDODU�R�8EXQWX��:ULWHU��&DOF��
,PSUHVV��

���0LQLFXUVR� 8WLOL]DomR�GR�
software�*HR*HEUD�
FRPR�IHUUDPHQWD�GH�
DX[tOLR�DR�HQVLQR�GH�
0DWHPáWLFD�

���K�����K�QR�
&DPSXV�H���K�GH�
WUDEDOKRV�
RULHQWDGRV�QDV�
HVFRODV�

)HUUDPHQWDV�EáVLFDV��$WLYLGDGHV�
LQYHVWLJDWLYDV�XWLOL]DQGR�R�software�
*HR*HEUD��

���0LQLFXUVR� Software�6FLODE� ���K� $SUHVHQWDomR��&RPDQGRV�EáVLFRV��
3ROLQ{PLRV��9HWRUHV�H�PDWUL]HV��*UáILFRV��

&RP�R�LQWXLWR�GH�DYDOLDU�QRYDV�WHFQRORJLDV�DSOLFDGDV�DR�HQVLQR��IRL�LPSOHPHQWDGR��QR�
,QVWLWXWR�)HGHUDO��XP�SURMHWR�H[SHULPHQWDO�GHQRPLQDGR�³6DOD�GH�DXOD�GR�IXWXUR´��TXH�FRQWDYD�
FRP�XPD�VDOD�GH�DXOD�HTXLSDGD�FRP�tablets�SDUD�RV�DOXQRV�H�notebook�H�SURMHWRU�PXOWLPtGLD�SDUD�
R�SURIHVVRU��QD�TXDO�IRUDP�DSOLFDGDV�DWLYLGDGHV�SHGDJyJLFDV�D�ILP�VH�DQDOLVDU�R�XVR�GRV�
HTXLSDPHQWRV�FRPR�IHUUDPHQWDV�SDUD�R�HQVLQR�GH�0DWHPáWLFD���

A sala de aula do futuro 
$�FRQILJXUDomR�H�LQVWDODomR�GR�*HR*HEUD�QRV�tablets DGTXLULGRV�RFRUUHUDP�QRV�GLDV����H�

���GH�QRYHPEUR�GH�������$�YHUVmR�GR�DSOLFDWLYR�*HR*HEUD�LQVWDODGD�QRV�PHVPRV�IRL�D�GH�
Q~PHUR���������

8PD�SULPHLUD�DXOD�FRP�DWLYLGDGHV�XVDQGR�R�*HR*HEUD�HP�tablets��SDUD�YHULILFDU�D�
DGDSWDomR�GRV�DOXQRV�FRP�R�HTXLSDPHQWR��RFRUUHX�QR�GLD����GH�QRYHPEUR�GH�������$�PHVPD�IRL�
PLQLVWUDGD�SDUD�XPD�WXUPD�GH�DOXQRV�GR����SHUtRGR�GR�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�GR�
,)0*��Campus�)RUPLJD��GXUDQWH�XPD�DXOD�GD�GLVFLSOLQD�³3UáWLFD�GH�(QVLQR�,,´�H�WHYH�GXUDomR�GH�
����PLQXWRV��

)RL�GDGD�FRQWLQXLGDGH�jV�DWLYLGDGHV��LPSOHPHQWDQGR�D�SDUWH�GR�SURMHWR�GHQRPLQDGD�³6DOD�
GH�DXOD�GR�IXWXUR´��$�WXUPD�LQLFLDO�IRL�PDQWLGD��QR�HQWDQWR�RV�DOXQRV�SDVVDUDP�D�FXUVDU�R����
SHUtRGR�GR�FXUVR�FLWDGR��$V�Do}HV�DSOLFDGDV�IRUDP�WHVWDGDV�HP�FRPSXWDGRUHV�SHORV�PHVPRV�
DOXQRV�GXUDQWH�DXODV�GD�GLVFLSOLQD�³,QIRUPáWLFD�H�(GXFDomR�0DWHPáWLFD´��PLQLVWUDGD�
DQWHULRUPHQWH�SRU�XP�GRV�DXWRUHV�GHVWH�DUWLJR��7DLV�SUáWLFDV��GR�WLSR�LQYHVWLJDWLYDV�H�FRP�DV�
DGDSWDo}HV�QHFHVVáULDV�SDUD�VHUHP�UHDOL]DGDV�HP�tablets��IRUDP�UHIHLWDV�GXUDQWH���DXODV��FRP�
GXUDomR�GH����PLQXWRV�FDGD��GD�GLVFLSOLQD�³3UáWLFD�GH�(QVLQR�,,,´��,QLFLDOPHQWH��RV�tablets�IRUDP�
GLVWULEXtGRV�GH�PDQHLUD�DOHDWyULD�HQWUH�RV�DOXQRV��(P�PHLR�jV�DXODV��SDVVRX�VH�D�QXPHUá�ORV�H�
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GLVWULEXt�ORV�GH�DFRUGR�FRP�D�QXPHUDomR�GD�OLVWD�GH�SUHVHQoD��DVVLP��FDGD�DOXQR�DGRWRX�VHX�
SUySULR�PDWHULDO��GH�XVR�SHVVRDO��$EDL[R�VH�HQFRQWUDP�LPDJHQV�GD�UHDOL]DomR�GDV�DXODV��

�
Figura 1.�5HJLVWUR�GDV�DXODV�XWLOL]DQGR�tablets�,��

�
Figura 2.�5HJLVWUR�GDV�DXODV�XWLOL]DQGR�tablets�,,��

3DUD�TXH�VH�SXGHVVHP�DQDOLVDU�TXDOLWDWLYDPHQWH�RV�UHVXOWDGRV��IRUDP�JUDYDGDV�DV�RLWR�DXODV�
GH�LPSOHPHQWDomR�GDV�DWLYLGDGHV�FRP�tablets��(VVDV�DXODV�IRUDP�WUDQVFULWDV�H�DQDOLVDGDV�VRE�XP�
ROKDU�GD�(GXFDomR�0DWHPáWLFD�&UtWLFD��FRQIRUPH�VH�GHVFUHYHUá�D�VHJXLU��

1R�GLD����GH�PDLR�GH�������IRL�UHDOL]DGD�XPD�UHXQLmR�FRP�RV�DOXQRV�EROVLVWDV�GR�3URJUDPD�
,QVWLWXFLRQDO�GH�%ROVDV�GH�,QLFLDomR�j�'RFrQFLD��3,%,'��D�ILP�GH�GLYXOJDU�R�SURMHWR�H�FRQYLGá�
ORV�D�H[HFXWDUHP�DV�DWLYLGDGHV��HQYROYHQGR�R�*HR*HEUD�FRP�SURIHVVRUHV�GH�0DWHPáWLFD�GDV�
HVFRODV�QDV�TXDLV�DWXDP��GDQGR�FRQWLQXLGDGH�jV�FRQWULEXLo}HV�GR�SURMHWR�SDUD�DV�HVFRODV�GD�
UHJLmR��
3roblemas [ 3ossibilidades� 4uais as dificuldades e vantagens de se utili]ar ³tablets´ como 

ferramentas de ensino da Matemática" 
$V�WUDQVFULo}HV�GDV�GLVFXVV}HV�RX�FRPHQWáULRV�GH�DOXQRV�H�SURIHVVRU�IHLWDV�QHVWH�DUWLJR�

PDQWHUmR�D�VLJLORVLGDGH�GDV�LGHQWLGDGHV�GRV�SDUWLFLSDQWHV�H�D�OLQJXDJHP�SRSXODU�HVWDEHOHFLGD�QRV�
GLáORJRV��&DGD�XPD�GDV�FLQFR�HVFRODV�H�GRV����DOXQRV�HQYROYLGRV�QR�SURMHWR�IRL�LGHQWLILFDGD��QR�
WH[WR��DWUDYpV�GH�XP�Q~PHUR��HYLWDQGR��DVVLP��H[S{�ORV��
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3DUD�DOJXQV�DOXQRV��HYLGHQFLRX�VH�D�KLSyWHVH�GH�TXH�R�DSOLFDWLYR�GR�*HR*HEUD�SDUD�
GLVSRVLWLYRV�PyYHLV�RIHUHFHULD�DV�PHVPDV�SRVVLELOLGDGHV�GR�software *HR*HEUD�XWLOL]DGR�HP�
FRPSXWDGRUHV��,VVR�SRGH�VHU�REVHUYDGR�HP�XP�GRV�H[FHUWRV�VHOHFLRQDGRV�GD�IDOD�GR�$OXQR�����

4XDQWR�j�IXQFLRQDOLGDGH��HX�DFKR�TXH�QmR�>«@�DFKR�TXH�HOH�WH�Gá�WRGDV�DV�FRQGLo}HV�GD�
PHVPD�IRUPD�TXH�R�FRPSXWDGRU��

e�LPSRUWDQWH�HVFODUHFHU�TXH�QHP�WRGDV�DV�IXQo}HV�GR�*HR*HEUD�SDUD�FRPSXWDGRUHV�VH�
HQFRQWUDP�GLVSRQtYHLV�QR�DSOLFDWLYR�SDUD�GLVSRVLWLYRV�PyYHLV��PXGDQoD�GD�XQLGDGH�GRV�HL[RV�H�
RSomR�³+DELOLWDU�5DVWUR´��H�Ká�IHUUDPHQWDV�TXH�QmR�SRVVXHP�D�PHVPD�IXQomR��IHUUDPHQWD�
³'LVWkQFLD��&RPSULPHQWR�RX�3HUtPHWUR´�TXH��QR�tablet,�QmR�IRUQHFHP�R�SHUtPHWUR�GD�ILJXUD�
TXDQGR�VH�VHOHFLRQD�D�IHUUDPHQWD�D�PHVPD�H�VH�WRFD�QR�LQWHULRU�GD�ILJXUD��RX�FDSDFLGDGH��R�
WUDEDOKR�FRP�R�*HR*HEUD�QR�tablet�HVWá�OLPLWDGR�D�DSHQDV�GXDV�FDVDV�GHFLPDLV��HQTXDQWR�HP�XP�
FRPSXWDGRU�p�SRVVtYHO�XVDU�GH���D����FDVDV�GHFLPDLV�RX����������RX����DOJDULVPRV�VLJQLILFDWLYRV�
QR�*HR*HEUD���'XUDQWH�DV�DXODV��LQFOXVLYH��IRL�SHUFHELGR�TXH�QmR�Ká�XPD�PDQHLUD�GH�VH�WHU�
DFHVVR�jV�SURSULHGDGHV�GH�XP�³&RQWUROH�'HVOL]DQWH´�FULDGR��

2�XVR�GR�*HR*HEUD�IDFLOLWRX�D�FRQVWUXomR�GH�ILJXUDV�H�D�YDULDomR�GH�SDUkPHWURV�GH�
IXQo}HV��R�TXH�SRVVLELOLWRX�D�UHDOL]DomR�GH�DWLYLGDGHV�TXH�VHULDP�FDQVDWLYDV�RX�LPSRVVtYHLV�HP�
DXODV�WUDGLFLRQDLV��RX�VHMD��D�GLVSRQLELOLGDGH�GH�XPD�QRYD�PtGLD�LQIOXHQFLRX�QR�GHVHQYROYLPHQWR�
GR�FRQKHFLPHQWR��FRPR�SHQVDGR�SRU�%RUED�H�3HQWHDGR���������TXH�DILUPDP�VHPSUH�KDYHU�XPD�
PtGLD�HQYROYLGD�QD�SURGXomR�GH�FRQKHFLPHQWR��6REUH�D�SUHGRPLQkQFLD�GH�XPD�YLVmR�DOJpEULFD�
VREUH�XPD�YLVmR�JHRPpWULFD�GDV�IXQo}HV��SRU�H[HPSOR��HOHV�DSRQWDP�TXH�³7DO�GHVWDTXH�PXLWDV�
YH]HV�HVWá�OLJDGR�j�SUySULD�PtGLD�XWLOL]DGD��6DEHPRV�TXH�p�GLItFLO�D�JHUDomR�GH�GLYHUVRV�JUáILFRV�
QXP�DPELHQWH�HP�TXH�SUHGRPLQD�R�XVR�GH�OáSLV�H�SDSHO�H��HQWmR��ID]�VHQWLGR�TXH�QmR�VH�Gr�PXLWD�
rQIDVH�D�HVVH�WLSR�GH�UHSUHVHQWDomR´��%RUED�	�3HQWHDGR��������S����������(VWH�WUHFKR�GH�XPD�IDOD�
GR�SURIHVVRU�H[HPSOLILFD�LVVR��

Então aqui é... bem bacana assim, é uma função, é... função modular, talvez assim, seja 
difícil fazer o gráfico dela na mão, não é? Eu lembro que os alunos tinham dificuldade 
porque geralmente a gente fazia aquele esquema de tabelinha e acabava às vezes errando. 

'D�PHVPD�IRUPD��R�GLáORJR�WUDQVFULWR�DEDL[R�OHPEUD�DV�IDFLOLGDGHV�GH�FRQVWUXomR�GH�
ILJXUDV�H�GH�UHDOL]DomR�GH�WHVWHV��

$OXQR�����$K��HX�DFKR�TXH�p�EHP�PDLV�IáFLO�TXH�YRFr�PDQGDU�R�PHQLQR�OHYDU�DTXHOHV�
PDWHULDLV�SDUD�GHVHQKDU�QR�SDSHO��QmR�p"�

$OXQR����(�R�OHJDO�p�TXH�SRGH�PHGLU��FRQFRUGDP"�(OHV�SHUFHEHP�R�YDORU��QmR�p"�

$OXQR����3DUHFH�TXH�SDUD�FRPSDUDU����

$OXQR�����(OHV�SHUFHEHP�YDORUHV��H[DWDPHQWH��

3URIHVVRU��e��MXVWDPHQWH��

$OXQR����4XH�p�R�GREUR��HOH����

$OXQR�����e��

3URIHVVRU��7HP�HVVD�SRVVLELOLGDGH��YRFr�LQVHULU�YDORUHV��Dt�FRPSDUDU�YDORUHV�WDPEpP�>���@�

$OXQR����&RQYHQFH�PXLWR�PDLV�R�DOXQR��

3URIHVVRU��6LP��MXVWDPHQWH��
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2�FRQKHFLPHQWR�REWLGR�SRU�PHLR�GR�SURFHGLPHQWR�H[SOLFLWDGR�DFLPD�HQTXDGUD�VH�QD�
GHILQLomR�GH�FRQKHFLPHQWR�SRU�VLPXODomR��GDGD�SRU�/pY\���������TXH�SRVVLELOLWDULD��DR�DOXQR��
SUDWLFDU�XPD�³0DWHPáWLFD�HPStULFD´��PDLV�SUy[LPD�GD�PDQHLUD�QDWXUDO�GH�UDFLRFLQDU�GR�KRPHP��
DQWHV�GH�IRUPDOL]DU�RV�FRQKHFLPHQWRV�DGTXLULGRV�HP�XPD�³0DWHPáWLFD�OyJLFD´��

3{GH�VH�FRQVWDWDU�TXH�GRLV�DOXQRV��$OXQR���H�$OXQR�����DSUHVHQWDUDP�PDLRUHV�GLILFXOGDGHV�
QR�XVR�GR�tablet, GHYLGR�DR�touch screen��6REUH�R�DVVXQWR��R�$OXQR����GLVVH�IUDVHV�FRPR��

0HX�GHGR�p�PXLWR�JUDQGH��DV�PLQKDV�PmR�VmR�PXLWR�JUDQGHV��

(X�QmR�HVWRX�DFRVWXPDGR�FRP�HVVH�QHJyFLR�GH�WRXFK�QmR��>ULVRV@��(X�VRX�GD�pSRFD�GD�
PáTXLQD�GH�HVFUHYHU�>ULVRV@��

Tablets�FRP�WHODV�PDLRUHV�����SROHJDGDV��GR�TXH�RV�DGTXLULGRV�H�XWLOL]DGRV�QD�SHVTXLVD����
SROHJDGDV���SURYDYHOPHQWH��IDFLOLWDULDP�R�PDQXVHLR�H��WDOYH]��HP�WXUPDV�GH�DOXQRV�GR�(QVLQR�
)XQGDPHQWDO��DV�GLILFXOGDGHV�GH�XVR�VHMDP�UHGX]LGDV�Má�TXH�RV�GHGRV�GDV�FULDQoDV�VmR�PHQRUHV��

8PD�GDV�KLSyWHVHV�OHYDQWDGDV�SHORV�DOXQRV�SDUD�MXVWLILFDU�DV�GLILFXOGDGHV�GH�PDQXVHLR�GR�
HTXLSDPHQWR�IRL�QmR�HVWDUHP�KDELWXDGRV�D�XVDUHP�XP�tablet��2�$OXQR����FKHJRX�D�ID]HU�XPD�
DQDORJLD�FRP�R�XVR�GH�XP�FRPSXWDGRU��GL]HQGR��
É que nem quando você pega um mouse pela primeira vez. A pessoa quando pega um mouse pela 
primeira vez também fica ali… [gestos].  

$�IXQomR�GR�mouse�SDUD�R�FRPSXWDGRU�p�LJXDO�j�GR�touch screen�SDUD�R�tablet��$PERV�
SHUPLWHP�TXH�R�LQGLYtGXR�FRPXQLTXH�DR�VLVWHPD�R�TXH�GHVHMD�H��VH�QmR�Ká�VHJXUDQoD�VREUH�FRPR�
WUDQVPLWLU�DV�LQIRUPDo}HV�QHFHVVáULDV��SUREOHPDV�VXUJLUmR��$�HYROXomR�GRV�DOXQRV�DR�ORQJR�GDV�
DXODV�IRL�REVHUYDGD�H�XPD�PHOKRUD�VLJQLILFDWLYD�IRL�QRWDGD� 2X�VHMD��R�XVR�FRQVWDQWH�GH�XP�tablet�
WDOYH]�OHYH�j�PHOKRULD�GD�FRRUGHQDomR�PRWRUD�H�RX�GD�SUHFLVmR�GRV�PRYLPHQWRV�UHDOL]DGRV�SHOD�
PmR�GH�XPD�SHVVRD��R�TXH�SRGH�VHU�EHQpILFR�SDUD�FULDQoDV�H�RX�SHVVRDV�TXH�DSUHVHQWHP�HVVH�WLSR�
GH�GLILFXOGDGH�RX�DWp�PHVPR�SRVVXDP�DOJXPD�GHILFLrQFLD�UHODFLRQDGD�D�LVVR��

3RU�RXWUR�ODGR��DOJXQV�DOXQRV�QmR�WLYHUDP�SUREOHPDV�FRP�R�XVR�GR�touch screen��FKHJDQGR�
D�WHU�SUHIHUrQFLD�SRU�WDO�WHFQRORJLD��3DUD�MXVWLILFDU�HVVH�IDWR��SRGH�VH�FLWDU�D�DWXDO�YDORUL]DomR�
GDGD�SHOD�VRFLHGDGH�DRV�tablets��OHPEUDQGR�TXH�VH�WUDWD�GH�XPD�WHFQRORJLD�UHFHQWH�H�HP�DOWD�QR�
PHUFDGR�GH�YHQGDV��FRPR�SRGH�VHU�LGHQWLILFDGR�QD�RSLQLmR�GR�$OXQR����

(X�DFKR�TXH�p�DWp��DWp�PDLV��p�PHOKRU�YLVWR�DVVLP�RK��FKHJDU�QXP�OXJDU�H�PH[HU�FRP�R�WDEOHW���

(��GD�PHVPD�IRUPD��QR�VHJXLQWH�WUHFKR�GD�WUDQVFULomR�GR�áXGLR�GDV�DXODV��
$OXQR����(�R�QHJyFLR�p�R�VHJXLQWH��D�WHFQRORJLD�KRMH��QR�%UDVLO��D�VRFLHGDGH�p�R�VHJXLQWH��HX�
DWp�WDYD�YHQGR�XP�SRVW�QR�>QRPH�GH�XPD�UHGH�VRFLDO@��p�R�EUDVLOHLUR�FRP�XPD�WHOHYLVmR�GHVVH�
WDPDQKR�H�D�FDVD�FDLQGR�DRV�SHGDoRV��(QWmR��p�LVVR��GHL[D�GH�WHU�DOJXPD�FRLVD��GH�FRPHU�
DOJXPD�FRLVD��GH�ID]HU�DOJXPD�FRLVD�SUD�WHU�DV�FRLVDV��WHFQROyJLFDV�����

$OXQR�����'H�WHFQRORJLD��

$OXQR��������GH�WHFQRORJLD��

$OXQR����9HUGDGH��

$OXQR�����0DV�LVVR�p�IDWR��>«@�DV�FDVDV�p��QmR�WHP�LQIUDHVWUXWXUD�QHQKXPD��PDV�WHP����

$OXQR����7XGR��
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$OXQR���������FDGD�XP�WHP�XP�FRPSXWDGRU��XP�WDEOHW�H�RV�FHOXODUHV�H�WHOHYLV}HV�H�p�LVVR�
PHVPR��

2XWUD�YDQWDJHP�GH�VH�XWLOL]DU�tablets�QR�OXJDU�GH�FRPSXWDGRUHV�GXUDQWH�DV�DXODV�VHULD�R�IDWR�
GH�QmR�WHU�TXH�VH�ORFRPRYHU�FRP�RV�HVWXGDQWHV�DWp�R�ODERUDWyULR�GH�LQIRUPáWLFD��(VWD�KLSyWHVH�IRL�
DSRQWDGD�H�DQDOLVDGD�FULWLFDPHQWH�SHORV�DOXQRV�H�SHOR�SURIHVRU��

$OXQR�����(�ERP�TXH�p�PDLV�DFHVVtYHO��YRFr�QmR�SUHFLVD�GHVORFDU�RV�DOXQRV�SUD�R�ODERUDWyULR�
GH�LQIRUPáWLFD��-á�GHQWUR�GD�VDOD�HOHV�YmR�WUDEDOKDU�FRP�R�WDEOHW��

$OXQR�����(�OLJD�PDLV�UáSLGR��QmR�p"�

3URIHVVRU��e��LVVR�Dt�p�XPD�REVHUYDomR�EDFDQD��SRUTXH�VH�YRFr�WLYHVVH�XP�WDEOHW�SDUD�FDGD�
DOXQR��YRFr�QmR�SUHFLVDYD�GHVVD��GHVVH�GHVORFDPHQWR�H�GH�WHU�SUREOHPD��SRU�H[HPSOR��GH�WHU�
ODERUDWyULR�WUDQFDGR��HOHV�WHP�PHGR�WDPEpP��GH�UHSHQWH��GH�HVWUDJDU�DOJXPD�FRLVD��6H�R�
WDEOHW�IRU�GH�XVR�SHVVRDO��QmR�p"�6H����WHP�DOJXQV�SURMHWRV�GR�JRYHUQR�TXH����>���@�TXH�GRDUDP�
WDEOHWV�SDUD�HVFRODV�LQWHLUDV�SUDWLFDPHQWH��e��LVVR�Oá�HP�6mR�3DXOR��5LR�GH�-DQHLUR��QmR�VHL�
DTXL�HP�0LQDV�*HUDLV��PDV�HX�DFKR�TXH�WDOYH]�VHULD�XPD�VROXomR�WDPEpP�SDUD�HVVH�
SUREOHPD�GH�LQIUDHVWUXWXUD��FRQFRUGDP"�>���@�$FKR�TXH�UHDOPHQWH�VH�D�JHQWH�WLYHVVH�XP�SDUD�
FDGD��GH�XVR�SHVVRDO��VHULD�PDLV�IáFLO�D�JHQWH�ID]HU�DWLYLGDGHV�DVVLP��QmR�p"�

$OXQR����$Wp�SDUD����XP�SDUD�FDGD�GRLV��WUDEDOKDU�HP�GXSOD�GHQWUR�GH�VDOD�GH�DXOD�p����QRUPDO��

$OXQR����$K��PDV�HX�DFKR�TXH�QmR��

$OXQR�����1HVVH�FDVR����

$OXQR����1HVVH�FDVR�QmR�Gá�QmR���

$OXQR�����$FKR�TXH�WUDEDOKDU�HP�GXSOD�p�PDLV�GLItFLO��SRUTXH�D�WHOD�GHOH�p�PHQRU]LQKD��QmR�
p"�'R�TXH�R�FRPSXWDGRU��R�PRQLWRU�p�PDLRU��WUDEDOKDU�GH�GRLV�DOL����

3URIHVVRU��2�LGHDO��R�LGHDO�VHULD�XP�SDUD�FDGD��VH�QmR�WLYHU�TXH�VHMD�XP�SDUD�GRLV��QmR�p"�

$OXQR����9DL�UHYH]DQGR�QD�DWLYLGDGH����

$OXQR����6y�R�IDWR�GH�QmR�WHU�TXH�OHYDU�R�DOXQR�SDUD�VDOD��LVVR�QmR�TXHU�GL]HU�TXH�D�DXOD�VHMD�
PDLV�UáSLGR�QmR��QmR�p"�3RUTXH��WDOYH]�HOH�QmR�WHP�FRVWXPH�FRP�R�WDEOHW��3RGH�VHU�PDLV�
GLItFLO�WDPEpP��SRGH�GHPRUDU�XP�SRXFR�PDLV«�GR�TXH�QR�FRPSXWDGRU��

$OXQR�����0DV�LVVR�p�Vy�QR�LQtFLR��SRU�H[HPSOR��VH�HVVH�WDEOHW�IRVVH�GH�XVR�SHVVRDO�GHVGH����D�
VH[WD�VpULH�VHL�Oá��$�PHGLGD�TXH�IRVVH�SDVVDQGR�R�DQR��HOHV�Má�LULDP�HVWDU�DFRVWXPDGRV�FRP�
LVVR�DTXL��VHULD�QRUPDO��QmR�VHULD�XPD�FRLVD�TXH�LULD�DFRQWHFHU�XPD�YH]��

2XWUR�SRQWR�QmR�FLWDGR�SHORV�DOXQRV�p�TXH��FDVR�RV�DOXQRV�SRVVXDP�VHXV�SUySULRV tablets RX�
D�HVFROD�SRVVXD�XP�Q~PHUR�HOHYDGR�GRV�PHVPRV��YáULRV�SURIHVVRUHV�SRGHP�WUDEDOKDU�FRP�R�
HTXLSDPHQWR��VLPXOWáQHDPHQWH��HP�WXUPDV�GLVWLQWDV��1R�FDVR�GRV�ODERUDWyULRV�GH�LQIRUPáWLFD��R�
Q~PHUR�GH�WXUPDV�UHDOL]DQGR�DWLYLGDGHV�p�OLPLWDGR�SHOR�Q~PHUR�GH�ODERUDWyULRV��

8PD�GLVFXVVmR�VREUH�D�LQIOXrQFLD�TXH�R�WUDEDOKR�FRP�tablets�HP�VDOD�GH�DXOD�SRGH�WHU�SDUD�
D�YLGD�GH�XP�DOXQR�SRGH�VHU�OLGD�DEDL[R��

3HVTXLVDGRUD��>���@�WHP�D�TXHVWmR�GRV�FRPSXWDGRUHV��DFKR�TXH�WRGR�PXQGR�DTXL�IH]�
,QIRUPáWLFD�MXQWR��H�XPD�GDV�LGHLDV�TXH�R�>QRPH�GR�3URIHVVRU@�WURX[H�HUD�GH�TXH�WHP�DOXQR�
TXH�WDOYH]�Vy�WHP�FRQWDWR�FRP�R�FRPSXWDGRU�QD�HVFROD��HQWmR�LVVR�VHULD�XPD�FKDQFH��XPD�
RSRUWXQLGDGH�~QLFD�SUDTXHOH�DOXQR�H�p�LPSRUWDQWH�SUD�YLGD�GHOH�VDEHU�PH[HU�QR�FRPSXWDGRU��
$OJXpP�FRQVHJXH�YHU�DOJR�GR�WLSR�QR�XVR�GH�WDEOHWV"�6H�p�LPSRUWDQWH�RX�QmR��VH�LVVR�WUD]�
DOJXPD�YDQWDJHP�SUD�YLGD�GR�DOXQR�HOH�VDEHU�XWLOL]DU�DOJR�GR�WLSR"�
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$OXQR�����$FKR�TXH�TXDOTXHU�WLSR�GH�WHFQRORJLD�HOH�WHP�TXH�DSUHQGHU��6H�SRU�H[HPSOR�HOH�
YDL�WUDEDOKDU�QXPD�ORWpULFD����

$OXQR�����2�PHUFDGR�H[LJH�LVVR��

$OXQR���������YDL�WUDEDOKDU�QXPD�ORWpULFD��RSHUDGRU�GD�ORWpULFD��2��D��D�WHOD�GR�³WUpLP´�Oá�p�
WRXFK�VFUHHQ��e�WRXFK�VFUHHQ�TXH�IDOD"�(OH�EDWH�Oá��HQWmR����SDUD�WUDEDOKDU�QXPD�ORWpULFD��
(QWHQGHX"�4XH�TXH�HX�W{�IDODQGR"�(QWmR�TXDOTXHU�WLSR�GH�WHFQRORJLD�TXH�YRFr�SRU�QD�PmR�
GHVVD�SHVVRD�SDUD�GDU�XP�HPSXUUmR�QHOD��HX�DFKR�TXH�p�YáOLGR��

$OXQR�����e�D�WHQGrQFLD�DJRUD����

$OXQR�����e�LVVR��

$OXQR�����e�GDTXL�SUD�IUHQWH��(QWmR��DVVLP��p�GDTXL�SUD�IUHQWH��p�WDEOHW��(X�DFKR�TXH�YDL�FDLU�
HP�GHVXVR�R�FRPSXWDGRU�GDTXL�DOJXP�WHPSR��

+á�XP�HQWHQGLPHQWR�GRV�HQYROYLGRV�GH�TXH�R�FRQKHFLPHQWR�VREUH�R�XVR�GH�tablets�SRGH�
FRQWULEXLU�SDUD�D�DWXDomR�SURILVVLRQDO�GRV�DOXQRV��$OpP�GLVVR��SRGHULD�IDYRUHFHU�R�
GHVHQYROYLPHQWR�GD�FRPSHWrQFLD�GHPRFUáWLFD�QRV�HVWXGDQWHV�TXH��SDUD�6NRYVPRVH���������p�D�
FRPSHWrQFLD�QHFHVVáULD�D�XP�LQGLYtGXR�SDUD�TXH�HOH�VHMD�FDSD]�GH�³MXOJDU�VH�RV�UHVXOWDGRV�H�DV�
FRQVHTXrQFLDV�GH�JRYHUQDU�VmR�DFHLWáYHLV´��S������H�³XPD�FRQGLomR�SDUD�D�SDUWLFLSDomR�H�D�UH�
DomR´��S������TXH��DLQGD�GH�DFRUGR�FRP�DV�LGHLDV�GH�6NRYVPRVH���������HVWDULDP��HP�XPD�
VRFLHGDGH�DOWDPHQWH�WHFQROyJLFD��UHODFLRQDGDV�DR�FRQKHFLPHQWR�WHFQROyJLFR��2X�VHMD��D�
FRPSHWrQFLD�GHPRFUáWLFD�HQYROYH�R�FRQKHFLPHQWR�QHFHVVáULR�SDUD�TXH�XPD�SHVVRD�VHMD�FDSD]�GH�
DWXDU�FRPR�FLGDGmR��3HQVDQGR�TXH�HVVD�WpFQLFD�SRVVD�VHU�DGTXLULGD��p�GHVHMáYHO�TXH�VH�EXVTXH�
GHVHQYROYr�OD�QR�DPELHQWH�HVFRODU��IRUPDQGR�LQGLYtGXRV�YHUGDGHLUDPHQWH�LQVHULGRV�QD�YLGD�HP�
VRFLHGDGH��D�TXDO��DWXDOPHQWH��p�DOWDPHQWH�WHFQROyJLFD��6NRYVPRVH��������OLVWD��FRPR�XPD�GDV�
GHFODUDo}HV�GR�DUJXPHQWR�SHGDJyJLFR�GH�GHPRFUDWL]DomR��TXH��

D�HGXFDomR�PDWHPáWLFD�WHP�VHX�³FXUUtFXOR�RFXOWR´��>���@�3UHVWD�VH��LJXDOPHQWH��D�XPD�IXQomR��
DR�LQWURGX]LU�D�QRYD�IRUoD�GH�WUDEDOKR�HP�YáULDV�URWLQDV�GD�VRFLHGDGH�WHFQROyJLFD��$�
HGXFDomR��H�HP�SDUWLFXODU�D�HGXFDomR�PDWHPáWLFD��LPSOHPHQWD�XPD�DWLWXGH�HP�UHODomR�j�
WHFQRORJLD��2V�HVWXGDQWHV�DSUHQGHP�TXH�DOJXPDV�SHVVRDV�VmR�FDSD]HV�GH�JHUHQFLDU�
SUREOHPDV�WHFQROyJLFRV��H�TXH�DOJXPDV�SHVVRDV�QmR�VmR��&RQVHTXHQWHPHQWH��RV�HVWXGDQWHV�
³LQFDSD]HV´�DSUHQGHP�D�VH�WRUQDU�VHUYLV�HP�UHODomR�jV�TXHVW}HV�WHFQROyJLFDV�H�WRUQDP�VH�
VHUYLV�HP�UHODomR�jTXHOHV�TXH�SRGHP�OLGDU�FRP�HODV���6NRYVPRVH��������S���������

'HVWD�IRUPD��R�HQVLQR�GD�0DWHPáWLFD�QR�DPELHQWH�HVFRODU�SRGH�DFDEDU�VHQGR�XP�PRPHQWR�
GH�FDUDFWHUL]DomR�RX�DWp�GH�GLVFULPLQDomR�GH�SHVVRDV��'HYHPRV��HQTXDQWR�HGXFDGRUHV��PXGDU�
HVVH�FRQWH[WR�TXH�HVWDULD�GHWHUPLQDQGR�TXDO�D�LPSRUWkQFLD�RX�D�IXQomR�GH�FDGD�XP�GRV�DOXQRV�QD�
VRFLHGDGH��&RQFRUGDPRV�FRP�%RUED�H�3HQWHDGR��������S������TXH�R�DFHVVR�j�LQIRUPáWLFD��QD�
HGXFDomR��GHYD�VHU�YLVWR�FRPR�XP�GLUHLWR�H�WDPEpP�FRPR�³SDUWH�GH�XP�SURMHWR�FROHWLYR�TXH�
SUHYr�D�GHPRFUDWL]DomR�GH�DFHVVRV�D�WHFQRORJLDV�GHVHQYROYLGDV�SRU�HVVD�PHVPD�VRFLHGDGH´��
6HQGR�DVVLP��p�LPSUHVFLQGtYHO�TXH�D�LQIRUPáWLFD�QD�HGXFDomR�VHMD�MXVWLILFDGD�GH�GXDV�IRUPDV��
³DOIDEHWL]DomR�WHFQROyJLFD�H�GLUHLWR�DR�DFHVVR´��

)RL�UHODWDGR��DRV�DOXQRV��R�LQWHUHVVH�GH�VH�WUDEDOKDU�FRP�RV�tablets�HP�XPD�HVFROD�S~EOLFD��
HP�SDUFHULD�FRP�RV�EROVLVWDV�GR�3,%,'��QR�HQWDQWR��IRL�LQLFLDGD�XPD�GLVFXVVmR��WUDQVFULWD�D�
VHJXLU��VREUH�SRVVtYHLV�IXUWRV�GRV�tablets��GDQRV�DRV�HTXLSDPHQWRV�H�PRWLYDo}HV�TXH�R�DOXQR�
SRGHULDP�WHU��
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Aluno 1: Você não acha meio perigoso levar esses tablets para escola, não? 

Professor: É, eu acho que o pessoal do PIBID... 

Aluno 11: [risos]. Eu não tenho coragem não. 

Aluno 13: Eu acho, oh [nome do Aluno 1], eu acho menos perigoso você trabalhar com o 
tablet do que com o computador. Questão tipo assim, de... de manter. Porque o computador 
é um negócio grande, então se ele estragou uma coisinha ali, você nem vê. 

Aluno 1: Eu tô falando de levar mesmo. 

Aluno 13: É! De levar. De levar não, de... 

Aluno 1: De levar embora. 

Aluno 13: Não, mas não vai. Porque se ele (professor) entregou o tablet pro menino, ele não 
vai sair da sala sem recolher o tablet. 

Aluno 11: Leva, leva... 

Aluno 14: Você n... você não conhece o [nome da Escola 5] não. 

Aluno 11: É, você não conhece o [nome da Escola 5]. 

Aluno 13: Ah, gente! Eu acho... 

Aluno 12: Ô gente! Credo!!! 

Aluno 13: Eu acho que não é assim não. 

Aluno 16: Ô gente, mas eu acho que não é assim também não. 

Aluno 1: Não. 

Aluno 13: Eu acho que não tem nenhum lugar assim não. 

Aluno 1: Não. 

Aluno 8: Eu também acho que não, porque a ordem, vai ser recolher dentro da sala de aula. 

Aluno 1: Por isso que eu estou falando, […] sinceridade, não vamos falar aqui que... não é 
só do [nome da Escola 5], em qualquer escola, até menino rico, você não sabe… 

Aluno 12: Não, porque ninguém rouba nada no [nome da Escola 5] não. 

Aluno 1: Você não sabe... você não sabe se isso aconteceu. [...] 

Aluno 13: ... mouse, você pega uma tecla do teclado ali, ninguém vê. Eu acho que o mouse... 
menos perigoso... é mais rápido. 

Aluno 12: Isso, isso, não, isso, isso é igual libro, gente! Você entrega, só sai da sala quando 
tiver os 35 livros em cima da mesa. 

Aluno 16: É “uai”, é “uai”. 

Aluno 12: O computador passa despercebido. É mouse, lá, lá na [nome da Escola 2] é 
mouse que os meninos carregavam. 

Aluno 10: Mouse, foninho... 

Aluno 12: [...] na câmera...  

Aluno 10: teclado... 
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Aluno 12: [...] foi atrás dos alunos e cada um teve que trazer um mouse. Cada um, todos os 
dois que pegaram tiveram que trazer o mouse para trás. Acho que seria muito menos 
perigoso. 

Aluno 13: Pode ser até que nem o [nome do Professor] fez, ele marcou, cada tablet é de 
uma pessoa. 

Aluno 12: Pronto. 

Aluno 13: Aí você coloca no tablet isso e entrega pro aluno, oh seu tablet é tal. No final se 
ele não está aqui, “uai” ele é seu se você... o que que você fez dele eu não sei, eu quero ele! 

Professor: A gente chegou a discutir isso já, no PIBID. Essa... medo de... não é? De 
acontecer algumas [...] intempéries. Então, o que a gente resolveu lá foi que cada tablet é 
numerado e aí o aluno é... primeiro aluno vai ficar com o Tablet 1, segundo aluno... na 
ordem de chamada, igual é feito aqui mesmo. Então, aí dá pra você controlar, se saiu aluno 
da sala e está faltando o Tablet 3, então está com quem? 

Aluno 13: Está com o aluno 3. 

Aluno 16: Eu acho que... não é assim. Eu sei que existe escolas e escolas, mas não é assim 
também. Eu acho que a partir do momento que você fala assim olha a ferramenta está aqui, 
é para gente usar. Então, acho que aí, é a conquista do professor... 

Professor: Isso… 

Aluno 16: ... com a sala e a segurança que o professor passa para sala. Porque entregou e 
fala assim, oh gente ninguém vai roubar o “tréim” não, aí o que que o cara vai falar? 

Aluno 1: Não, não vai falar isso. Tá chamando de ladrão. 

Aluno 16: Não, mas nas entrelinhas eles entendem. 

Aluno 12: Não, eu tenho mais medo de estragar do que de roubar, roubar não, não sai 
daqui enquanto... 

Aluno 13: Eu também acho que é mais fácil você estragar ele do que [...]. 

Professor: É, assim, isso é igual a [nome do Aluno 16] falou também. Tudo tem um 
problema, não é? Assim, realmente, todos tem razão mas... é... eu acho que também, o que a 
[nome do Aluno 16] falou é certo também, depende muito do professor. Concordam? É... 
conscientizar. Falar assim, oh gente, isso aqui é algo de aprendizado, nós vamos usar isso 
para aprender, aí... é algo diferente e você levar um tablet aí, começar a trabalhar 
matemática com o tablet, e aí, não, nós vamos voltar, vamos fazer de novo. Então, às vezes, 
aquilo ali pra eles é uma motivação: “Nunca mexi num tablet na vida, na escola eu mexi”.  

Aluno 1: Até, você vai estar mostrando confiança pro aluno, não é? 

Professor: Imagina a motivação que eles vão ter com isso? 

Aluno 16: Um meio dele ir pra escola, não é? 

Aluno 1: Ah, lá no, no [nome da Escola 5] com certeza, assim, a maioria vai ter o primeiro 
contato com o tablet. 

Aluno 11: É. Eles não tem contato nem com computador, vai ter com tablet? 

Aluno 1: É bem difícil. 

Aluno 14: A maioria, gente, é muito carente. Não tem condição de saber isso não. 

Aluno 11: É muito difícil. 
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1R�OLYUR�³'HVDILRV�GD�5HIOH[mR�HP�(GXFDomR�0DWHPáWLFD�&UtWLFD´���������6NRYVPRVH�
XWLOL]D�DV�QRo}HV�GH�³4XDUWR�0XQGR´�H�GH�³VRFLHGDGH�HP�UHGH´��

>���@�XVDUHPRV�DV�QRo}HV�GH�Quarto Mundo�H�sociedade em rede��WHUPRV�TXH�IRUDP�FXQKDGRV�
SRU�0DQXHO�&DVWHOOV���������������������

4XDUWR�0XQGR�H�VRFLHGDGH�HP�UHGH�HVWmR�IRUWHPHQWH�UHODFLRQDGRV��YLVWR�TXH�R�4XDUWR�
0XQGR�UHSUHVHQWD�D�SDUFHOD�GD�VRFLHGDGH�TXH�HVWá�IRUD�GD�VRFLHGDGH�HP�UHGH��&DVWHOOV�
HQIDWL]D�TXH�R�4XDUWR�0XQGR�VH�HVSDOKD�SRU�YáULDV�SDUWHV�GR�SODQHWD��6HXV�OLPLWHV�
JHRJUáILFRV�QmR�VmR�WmR�EHP�GHILQLGRV�TXDQWR�FRVWXPDP�VHU�RV�GR�7HUFHLUR�0XQGR��2�
4XDUWR�0XQGR�p�IHLWR�GH�UHJL}HV�TXH�UHSUHVHQWDP�RV�H[FOXtGRV�GD�VRFLHGDGH�HP�UHGH��
3DUFHODV�FRQVLGHUáYHLV�GH�JUDQGHV�PHWUySROHV�GR�2FLGHQWH�±�1RYD�<RUN��/RQGUHV�H�3DULV��
SRU�H[HPSOR�±�WDPEpP�ID]HP�SDUWH�GR�4XDUWR�0XQGR��1HVVH�PXQGR�HVWmR�LQFOXVDV�DV�
IDYHODV��EHP�FRPR�DV�UHJL}HV�FXMDV�WUDGLo}HV�H�WURFDV�FRPHUFLDLV�QmR�VH�HQFDL[DP�QR�PXQGR�
JOREDOL]DGR���6NRYVPRVH��������S����������

(OH�GHILQH�R�WHUPR�³HVFROD�GH�IURQWHLUD´�GD�VHJXLQWH�PDQHLUD��³3RU�HVFRODV�GH�IURQWHLUD�
HQWHQGHPRV�DTXHOHV�HVWDEHOHFLPHQWRV�GH�HQVLQR�QR�TXDLV�WDQWR�D�VRFLHGDGH�HP�UHGH�TXDQWR�R�
4XDUWR�0XQGR�HVWmR�SUHVHQWHV��IDFH�D�IDFH´��6NRYVPRVH��������S�������(�DILUPD��DLQGD��TXH�
³8PD�HVFROD�GH�IURQWHLUD�WUD]�RSRUWXQLGDGHV�GH�LQFOXVmR�VRFLDO�VLJQLILFDWLYDV�SDUD�RV�DOXQRV´�
�6NRYVPRVH��������S�������$�HVFROD�FLWDGD�SHORV�DOXQRV�SRGHULD�VHU�FODVVLILFDGD�FRPR�XPD�HVFROD�
GH�IURQWHLUD��/HPEUDQGR�TXH�6NRYVPRVH��������S������DILUPRX��DR�UHIRUoDU�D�QHFHVVLGDGH�GH�
GLáORJR�HP�VDOD�GH�DXOD��TXH��³6H�TXHUHPRV�GHVHQYROYHU�XPD�DWLWXGH�GHPRFUáWLFD�SHOD�HGXFDomR�
PDWHPáWLFD��RV�ULWXDLV�GHVVD�HGXFDomR�QmR�SRGHP�FRQWHU�DVSHFWRV�IXQGDPHQWDOPHQWH�QmR�
GHPRFUáWLFRV´��3HQVDQGR�QR�XVR�GRV�tablets��QHJDU�R�DFHVVR�GH�DOXQRV�DRV�PHVPRV��GHYLGR�D�
SUHFRQFHLWRV�H�UHFHLRV��QR�OXJDU�GH�DSURYHLWDU�D�RSRUWXQLGDGH�SDUD�UHDOL]DU�XP�WUDEDOKR�GH�
FRQVFLHQWL]DomR�VREUH�D�LPSRUWkQFLD�GD�FRQVHUYDomR�GR�HTXLSDPHQWR��UHPHWH�DR�DXWRULWDULVPR��
8P�WUDEDOKR�FRPR�HVVH�HP�XPD�HVFROD�GH�IURQWHLUD�WHP�HQRUPH�SRWHQFLDO�SDUD�JHUDU�XP�LPSDFWR�
VRFLDO�GH�JUDQGH�SURSRUomR�H�p�DOWDPHQWH�EHQpILFR��

)LQDOPHQWH��VREUH�R�FRPSRUWDPHQWR�GRV�DOXQRV�GXUDQWH�DV�DXODV�DR�UHFHEHUHP�RV�tablets,�RV�
GLVFHQWHV�PRVWUDUDP�YRQWDGH�GH�XWLOL]á�ORV�D�ILP�GH�HQWUHWHQLPHQWR��6LWXDo}HV�GR�JrQHUR�WDPEpP�
SRGHP�RFRUUHU�QR�FDVR�GH�XVR�GH�FRPSXWDGRUHV��7DO�VLWXDomR�IRL�UHJLVWUDGD�VRPHQWH�QHVVH�
LQVWDQWH�H�HP�XP�PRPHQWR�QR�TXDO�DOXQRV�GH�XP�JUXSR�HVWDYDP�VH�GLYHUWLQGR�FRP�IRWRJUDILDV�
FDSWXUDGDV�SRU�XP�GHOHV�DWUDYpV�GD�FkPHUD�GH�XP�tablet�HP�XP�PRPHQWR�GH�yFLR��$�IDOWD�GH�
DSOLFDWLYRV�GH�HQWUHWHQLPHQWR�LQVWDODGRV�QRV�HTXLSDPHQWRV�XWLOL]DGRV�H�D�IDOWD�GH�FRQKHFLPHQWR�
GH�DOJXQV�DOXQRV�VREUH�R�XVR�GRV�PHVPRV�SRGHP�WHU�FRODERUDGR�SDUD�WDO��3RU�RXWUR�ODGR��WDPEpP�
p�SRVVtYHO�LPDJLQDU�TXH�RV�DOXQRV�SRVVXtDP�XP�QtYHO�GH�PDWXULGDGH�SDUD�GLVWLQJXLU�R�TXH�VH�GHYH�
RX�QmR�ID]HU�GXUDQWH�XPD�DXOD��2�IDWR�GH�FXUVDUHP�/LFHQFLDWXUD�HP�0DWHPáWLFD�SRGH�WHU�
FRODERUDGR�SDUD�R�LQWHUHVVH�GRV�PHVPRV��DILQDO��HVWDYDP�UHDOL]DQGR�DWLYLGDGHV�TXH�SRGHULDP��
IXWXUDPHQWH��DSOLFDU�HP�VDOD�GH�DXOD�H�WHQGR�D�RSRUWXQLGDGH�GH�FRQWDWR�FRP�XP�DSOLFDWLYR�H�XP�
HTXLSDPHQWR�TXH�SRVVLYHOPHQWH�IDUmR�ID]HU�SDUWH�GH�VXDV�YLGDV�SURILVVLRQDLV���

Conclusões 
$�SURSRVWD�GD�³6DOD�GH�$XOD�GR�)XWXUR´�IRL�LPSOHPHQWDGD��VHQGR�SRVVtYHO�SHUFHEHU�FHUWD�

GLILFXOGDGH�GRV�DOXQRV�HP�VH�DGDSWDUHP�DR�XVR�GR�HTXLSDPHQWR��DSHVDU�GR�LQWHUHVVH�GRV�PHVPRV�
HP�GHVFREULU�FRPR�XWLOL]DU�DV�IHUUDPHQWDV�GR�*HR*HEUD�QHVVD�QRYD�SODWDIRUPD��&RQMHFWXUD�VH�
TXH�R�IDWR�GH�Má�FRQKHFHUHP�R�software�QR�FRPSXWDGRU�SRVVD�FRQWULEXLU�SDUD�TXH�RV�HVWXGDQWHV�
UHFRQKHoDP�PDLV�IDFLOPHQWH�HVVDV�IHUUDPHQWDV�H�VDLEDP�FRPR�PDQLSXOá�ODV�DR�WUDEDOKDUHP�FRP�
tablets��$OpP�GLVVR��UHIOHWLX�VH�VREUH�D�LPSRUWkQFLD�GH�XP�WUDEDOKR��XVDQGR�HVVH�WLSR�GH�
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WHFQRORJLD�SDUD�D�PHOKRULD�GR�LQWHUHVVH�GRV�DOXQRV�SHODV�DXODV�H�VXD�SUHSDUDomR�SDUD�D�YLGD�
SURILVVLRQDO�H�FRPR�FLGDGmR��

$OpP�GH�SRVVtYHLV�IDOKDV�GHWHFWDGDV��GHYHPRV�GHVWDFDU��WDPEpP��DV�FRQMHFWXUDV�RX�
KLSyWHVHV�FRQVWDWDGDV�H�GHVFULWDV�QR�GHFRUUHU�GD�SHVTXLVD��VREUH�DV�YDQWDJHQV�GH�VH�XWLOL]DU�R�
tablet�FRPR�IHUUDPHQWD�GH�HQVLQR�H�DSUHQGL]DJHP��SRU�DSUHVHQWDU�SRVVLELOLGDGHV�GLVWLQWDV�GDV�
RIHUHFLGDV�SHOR�XVR�GR�FRPSXWDGRU�QR�ODERUDWyULR�GH�LQIRUPáWLFD�H�SHOD�VXD�SRUWDELOLGDGH��VHQGR�
IDYRUáYHO�SDUD�VH�WUDEDOKDU�QD�SUySULD�VDOD�GH�DXOD��$SHVDU�GRV�ULVFRV�OHYDQWDGRV�QDV�GLVFXVV}HV��
GHYHPRV�OHPEUDU�H�DVVXPLU�TXH�D�HVFROD�p�XP�ORFDO�SDUD�HGXFDU��H�LVVR�WDPEpP�HQYROYH�D�
HGXFDomR�PRUDO��UHFRUGDQGR�6NRYVPRVH�H�3HQWHDGR��������DR�DSRQWDUHP�TXH�³5LVFRV�WUD]HP�
SRVVLELOLGDGHV´��

Referências %ibliográficas 
%RUED��0��&���	�3HQWHDGR��0��*����������Informática e educação matemática.�%HOR�+RUL]RQWH��$XWrQWLFD��

/pY\��3����������As tecnologias da inteligência: O futuro do pensamento na era da informática��&��,��
&RVWD��7UDG�������D�HG����5LR�GH�-DQHLUR��(GLWRUD�����

6NRYVPRVH��2��(GXFDomR�PDWHPáWLFD�H�GHPRFUDFLD����������,Q�2��6NRYVPRVH���������Educação 
matemática crítica: A questão da democracia��$��/LQV��7UDG����SS����������&DPSLQDV��3DSLUXV��

6NRYVPRVH��2����������Desafios da reflexão em educação matemática crítica��2��$��)LJXHLUHGR��FDSV�����
����������	�-��&��%DUERVD��FDS�������7UDGV����&DPSLQDV��3DSLUXV��

6NRYVPRVH��2��3HQWHDGR��0��*����������Desafios da Reflexão: Em Educação Matemática Crítica.��SS��
��������&DPSLQDV��3DSLUXV��



����
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Èrea de figuras planas com o Apprenti *pomqtre� análise de uma atividade 

$QGHUVRQ�'RXJODV�3HUHLUD�Rodrigues�GD�6LOYD�
8QLYHUVLGDGH�)HGHUDO�GH�3HUQDPEXFR�
%UDVLO�
DQGHUGRXJODVSUV#JPDLO�FRP��

Resumo 
2�SUHVHQWH�DUWLJR�GLVFXWH�D�DQáOLVH�WHyULFD�GH�XPD�DWLYLGDGH�DSOLFDGD�FRP�XP�JUXSR�
GH�HVWXGR�FRPSRVWR�SRU�SURIHVVRUHV�GH�PDWHPáWLFD�H�SHVTXLVDGRUHV�GD�(GXFDomR�
0DWHPáWLFD��HP�XPD�RILFLQD��VREUH�FRPSDUDomR�GH�áUHD�GH�ILJXUDV�SODQDV��2�REMHWLYR�
GHVWD�RILFLQD�IRL�DSUHVHQWDU�R�$SSUHQWL�*pRPqWUH����XP�VRIWZDUH�GH�*HRPHWULD�
'LQkPLFD�GHVHQYROYLGR�SHOR�&5(0��&HQWUH�GH�5HFKHUFKH�VXU�O¶(QVHLJQHPHQW�GHV�
0DWKpPDWLTXHV���TXH�SRVVLELOLWD�D�FRPSRVLomR�H�GHFRPSRVLomR�GH�ILJXUDV�SODQDV��
HOHPHQWRV�LPSRUWDQWHV�SDUD�D�FRQVWUXomR�GR�FRQFHLWR�GH�áUHD�HQTXDQWR�JUDQGH]D�
JHRPpWULFD��1HVWH�DUWLJR�DERUGDUHPRV�D�DQáOLVH�WHyULFD�GD�TXHVWmR�GH�Q~PHUR�WUrV�GH�
XPD�VHTXrQFLD�GH�DWLYLGDGHV�TXH�FRQWLQKDP�RQ]H�TXHVW}HV�SRU�DSUHVHQWDU�VHJXQGR�RV�
SDUWLFLSDQWHV�GD�RILFLQD�XP�JUDX�GH�GLILFXOGDGH�PDLRU�GH�UHVROYHU�HP�XPD�DPELHQWH�
SDSHO�OáSLV��VHQGR�PDLV�IáFLO�D�UHVROXomR�SRU�PHLR�GR�$SSUHQWL�*pRPqWUH�����
Palavras-chave:�$QáOLVH�7HyULFD��*HRPHWULD�'LQkPLFD��$SSUHQWL�*pRPqWUH����

Introdução 
1RV�~OWLPRV�DQRV��PXLWDV�SHVTXLVDV�D�UHVSHLWR�GR�HQVLQR�H�DSUHQGL]DJHP�GD�PDWHPáWLFD�

WrP�VLGR�GHVHQYROYLGDV�XWLOL]DQGR�VRIWZDUHV�GH�*HRPHWULD�'LQkPLFD�FRPR�IHUUDPHQWD�QD�
FRQVWUXomR�GR�FRQKHFLPHQWR�GH�áUHD�GH�ILJXUDV�SODQDV�FRPR�*REEL���������5HIDWWL�H�%LVRJQLQ�
��������HQWUH�RXWURV���

$V�JUDQGH]DV�JHRPpWULFDV�WrP�VLGR�HVWXGDGDV�SRU�GLYHUVRV�JUXSRV�GH�SHVTXLVD��'RXDG\�
�������QR�-RJR�GH�4XDGURV�PRGHOL]D�R�FRQKHFLPHQWR�GH�áUHD�HQTXDQWR�JUDQGH]D�JHRPpWULFD�
WRPDQGR�WUrV�TXDGURV��2�4XDGUR�GRV�2EMHWRV��R�4XDGUR�GRV�1~PHURV�H�R�4XDGUR�GDV�*UDQGH]DV��
5HODWDP�TXH�DV�ILJXUDV�SHUWHQFHP�DR�GRPtQLR�JHRPpWULFR��D�áUHD�p�HOHPHQWR�GR�GRPtQLR�GDV�
JUDQGH]DV��H�DV�PHGLGDV�GH�áUHD�VmR�Q~PHURV�UHDLV�SRVLWLYRV��HOHPHQWRV�GR�GRPtQLR�QXPpULFR��
(VVH�PRGHOR�SRGH�VHU�UHSUHVHQWDGR�SHOR�VHJXLQWH�HVTXHPD��

Figura 1��-RJR�GRV�4XDGURV�)RQWH��$GDSWDGR�GH�/LPD�H�%HOOHPDLQ���������
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$�SDUWLU�GHVVH�PRGHOR��FRQVLGHUDU�áUHD�HQTXDQWR�JUDQGH]D�WUDWD�VH�GH�GLVWLQJXLU�áUHD�H�
ILJXUD��SRLV�ILJXUDV�GLIHUHQWHV�SRGHP�SRVVXLU�D�PHVPD�áUHD��H�áUHD�H�Q~PHUR��SRLV�VH�PHGLUPRV�D�
áUHD�GH�XPD�ILJXUD�FRP�GLIHUHQWHV�XQLGDGHV��REWHUHPRV�Q~PHURV�GLIHUHQWHV�SDUD�H[SUHVVDU�D�
PHGLGD�GH�áUHD�TXH�REYLDPHQWH�QmR�VH�DOWHUD���

2EVHUYDPRV�QRV�HVWXGRV�GH�'RXDG\�H�3HUULQ�*ORULDQ��������S�������TXH�³2�FRQFHLWR�GH�
áUHD�HQTXDQWR�JUDQGH]D�SHUPLWH�DRV�DOXQRV�HVWDEHOHFHUHP�UHODo}HV�QHFHVVáULDV�HQWUH�RV�GRPtQLRV�
JHRPpWULFRV�H�QXPpULFRV´��DERUGDP�WDPEpP�TXH�DOJXPDV�GLILFXOGDGHV�HVWmR�OLJDGDV�DR�
WUDWDPHQWR�IHLWR�SHORV�DOXQRV�QD�FRQFHSomR�IRUPD�OLJDGD�DR�TXDGUR�JHRPpWULFR��RX�QD�FRQFHSomR�
Q~PHUR�OLJDGD�DR�FDPSR�QXPpULFR��RX�QDV�GXDV�VLPXOWDQHDPHQWH��PDV�VHP�HVWDEHOHFHU�UHODo}HV�
HQWUH�DV�PHVPDV��

2�WUDEDOKR�FRP�FRPSRVLomR�H�GHFRPSRVLomR�SHUPLWH�DR�DOXQR�HODERUDU�RV�SULPHLURV�
VLJQLILFDGRV�GR�WHUPR�áUHD�FRPR�R�³WDQWR´�GH�VXSHUItFLH�RFXSDGR�SHODV�ILJXUDV��&DUYDOKR�H�
)UDQFKL��������S�������

e�QHVVH�VHQWLGR��TXH�EXVFDPRV�LQYHVWLJDU��HP�XPD�SHVTXLVD�GH�PHVWUDGR��D�FRQVWUXomR�GR�
FRQFHLWR�GH�áUHD��FRPR�JUDQGH]D�DXW{QRPD��SRU�HVWXGDQWHV�GR����DQR�GR�HQVLQR�IXQGDPHQWDO�
TXDQGR�LQWHUDJHP�FRP�DWLYLGDGHV�GH�FRPSDUDomR�GH�áUHD�GH�ILJXUDV�SODQDV�WHQGR�R�$SSUHQWL�
*pRPqWUH����&5(0���������FRPR�SULQFLSDO�LQVWUXPHQWR�GH�LQYHVWLJDomR�SRU�DSUHVHQWDU�HP�VHXV�
PHQXV�IHUUDPHQWDV�GH�FRPSRVLomR��GHFRPSRVLomR��WUDQVODomR��URWDomR�H�UHIOH[mR�GH�ILJXUDV��
HOHPHQWRV�LPSRUWDQWHV�SDUD�D�FRQVWUXomR�GR�FRQFHLWR�GH�áUHD��

&RPR�XP�HVWXGR�SUHOLPLQDU�GD�GLVVHUWDomR��IL]HPRV�XP�OHYDQWDPHQWR�GDV�DWLYLGDGHV�TXH�
H[SORUDVVHP�R�FRQFHLWR�GH�áUHD�GH�ILJXUDV�SODQDV�FRP�R�XVR�GHVVH�VRIWZDUH��8PD�RILFLQD�IRL�
PRQWDGD�FRP����DWLYLGDGHV��SDUD�YLYrQFLD�H�GLVFXVVmR�HP�XP�JUXSR�GH�HVWXGR��9áULDV�GDV�
DWLYLGDGHV�SURSRVWDV�QD�RILFLQD�IRUDP�GHVHQYROYLGDV�SHOR�&HQWUH�GH�5HFKHUFKH�VXU�
O¶(QVHLJQHPHQW�GHV�0DWKpPDWLTXHV���&5(0�������������H�DGDSWDGDV�SHOR�SHVTXLVDGRU��8PD�
GHODV��HP�HVSHFLDO��IRL�DTXL�DQDOLVDGD��

$�DWLYLGDGH�IRL�HVFROKLGD�SRU�DSUHVHQWDU�XP�QtYHO�PDLRU�GH�GLILFXOGDGH�H�PRELOL]DU�RV�
SULQFLSDLV�PHQXV�GR�$*����WRPRX�VH�WDPEpP�SRU�EDVH��D�RSLQLmR�GRV�SDUWLFLSDQWHV�GD�RILFLQD��
TXH�FRQVLGHUDUDP�j�DWLYLGDGH�HP�TXH�R�XVR�GR�VRIWZDUH�VHULD�UHOHYDQWH�SDUD�D�UHVROXomR�GR�TXH�
HVWDYD�VHQGR�SURSRVWR���

$�UHIHULGD�DWLYLGDGH�IRL�UHVSRQGLGD�SRU���GXSODV�H�XP�WULR�GH�SDUWLFLSDQWHV��IDUHPRV�XPD�
FRPSDUDomR�GR�TXH�KDYtDPRV�SUHYLVWR�FRP�RV�UHVXOWDGRV�GH�FDGD�SDUWLFLSDQWH��FRQWUDVWDQGR�GXDV�
HWDSDV�GH�(QJHQKDULD�'LGáWLFD��D�DQáOLVH�D�SULRUL��7HyULFD��FRP�XPD�DQáOLVH�D�SRVWHULRUL��

(mbasamento 7eyrico 
$�(QJHQKDULD�'LGáWLFD��$UWLJXH��������DSUHVHQWD�VH�FRPR�XPD�WHRULD�PHWRGROyJLFD�

GHVWLQDGD�DRV�HVWXGRV�GH�IHQyPHQRV�GD�VDOD�GH�DXOD��HVSHFLDOPHQWH�R�HVWXGR�VHTXrQFLDV�GLGáWLFDV�
RX�VLWXDo}HV�GLGáWLFDV��1HVWH�DUWLJR��XWLOL]DUHPRV�HWDSDV�GD�(QJHQKDULD�'LGáWLFD�SDUD�XPD�DQáOLVH�
GH�XPD�DWLYLGDGH��

(QWHQGHPRV�DTXL�$QáOLVH�7HyULFD�RX�$QáOLVH�D�SULRUL�VHJXQGD�IDVH�GD�(QJHQKDULD�'LGáWLFD��
FRPR�R�OHYDQWDPHQWR�GDV�YDULáYHLV�GH�FRPDQGR��TXH�VXS}H�VHUHP�YDULáYHLV�SHUWLQHQWHV�SDUD�R�
SUREOHPD�HVWXGDGR��$UWLJXH��������S�������RX�VHMD��DV�YDULáYHLV�GH�FRQWUROH�HVWDEHOHFLGDV�SDUD�D�
FRQVWUXomR�GD�VHTXrQFLD�GLGáWLFD�GH�IRUPD�TXH�SRVVLELOLWH�DR�DOXQR�GHVHQYROYHU�DV�DWLYLGDGHV�GH�
PDQHLUD�PDLV�VDWLVIDWyULD�SDUD�REWHQomR�GH�PHOKRUHV�UHVXOWDGRV���
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*REEL��������XWLOL]RX�D�DQáOLVH�D�SULRUL�HP�VXD�SHVTXLVD�FRP�R�REMHWLYR�GH�UHGX]LU�DV�
GLILFXOGDGHV�HQFRQWUDGDV�SRU�VHXV�DOXQRV�GD����6pULH����$QR��TXDQWR�DR�FRQWH~GR�GH�áUHD�H�
SHUtPHWUR�GH�ILJXUDV�SODQDV�HP�XPD�VHTXrQFLD�GH�DWLYLGDGHV��FRP�R�DX[tOLR�GR�VRIWZDUH�
JHRJHEUD��GH�FDGD�DWLYLGDGH��6HJXQGR�HOD��HVVD�IDVH�GD�(QJHQKDULD�'LGáWLFD�SRVVLELOLWD���D��
GHVFUHYHU�DV�HVFROKDV�IHLWDV�D�SDUWLU�GD�DQáOLVH�SUHOLPLQDU���E��DQDOLVDU�R�GHVDILR�TXH�R�DOXQR�WHUá�
GLDQWH�GD�DomR�GD�HVFROKD��GD�GHFLVmR��GR�FRQWUROH�H�GD�YDOLGDomR�GXUDQWH�D�H[SHULPHQWDomR�GD�
VHTXrQFLD�D�VHU�GHVHQYROYLGD�H��F��SUHYHU�FRPSRUWDPHQWRV�SRVVtYHLV�GRV�DOXQRV��3DUD�LVWR�HOD�IH]�
XP�OHYDQWDPHQWR�GH�FRPR�RV�OLYURV�GLGáWLFRV�DSUHVHQWDP�RV�FRQWH~GRV�áUHD�H�SHUtPHWUR�H�HP�
VHJXLGD�DSOLFDU�XP�GLDJQyVWLFR�FRP�DOXQRV��D�SDUWLU�GHVVH�FRQWH[WR��PDSHDU�WRGD�D�VHTXrQFLD�H�
GHVHQYROYHU�D�PHVPD�GH�IRUPD�PDLV�VLVWHPDWL]DGD��

$SHVDU�GH�QRVVR�IRFR�VHU�QD�DSUHQGL]DJHP�GR�HVWXGDQWH�H�QmR�QD�DWLYLGDGH�GLGáWLFD�HP�VL��
VDEHPRV�TXH�R�GHVHQYROYLPHQWR�GR�FRQKHFLPHQWR�GR�HVWXGDQWH��QmR�GHSHQGH�XQLFDPHQWH�GR�
VRIWZDUH�H�VLP�GRV�FRQKHFLPHQWRV��TXH�VmR�PRELOL]DGRV�H�FRQWUDVWDGRV�FRP�RV�VHXV�
FRQKHFLPHQWRV�SUpYLRV��HP�XPD�VLWXDomR�GH�HQVLQR��(VVD�VLWXDomR�QRUWHLD�R�GHVHQYROYLPHQWR�GR�
HVWXGDQWH�H�p�QHVVH�VHQWLGR��TXH�PHVPR�FRP�R�IRFR�QD�DSUHQGL]DJHP�GR�HVWXGDQWH�RSWDPRV�SRU�
WUD]HU�j�WRQD�D�WpFQLFD�GH�DQáOLVH�D�SULRUL�GD�(QJHQKDULD�'LGáWLFD��FRP�R�REMHWLYR�GH�FRPSUHHQGHU�
PHOKRU�H�SRGHU�UHILQDU�D�DWLYLGDGH��FRQWUDVWDQGR�RV�UHVXOWDGRV�REWLGRV�TXDQGR�D�DWLYLGDGH�p�
H[SHULHQFLDGD��

1RV�WUDEDOKRV�GHVHQYROYLGRV�SHOR�&5(0��H�RUJDQL]DGRV�QR�YROXPH����&5(0���������
HQFRQWUDPRV�XPD�DQáOLVH�D�SULRUL�GH�GLYHUVDV�TXHVW}HV�YROWDGDV�D�FRQVWUXomR�GH�áUHD�H�SHUtPHWURV�
GH�ILJXUDV�SODQDV�SRU�PHLR�GR�$SSUHQWL�*pRPqWUH����HVVH�H[SHULPHQWR�IRL�UHDOL]DGR�FRP�DOXQRV�
GH����D����DQRV�GR�&ROpJLR�6DLQW�0DULH��%pOJLFD��

1HVVHV�WUDEDOKRV�GHVHQYROYLGRV��RV�UHVXOWDGRV�TXDQWR�j�FRQVWUXomR�GR�FRQKHFLPHQWR�GR�
DOXQR�WDPEpP�IRUDP�GLVFXWLGRV��(OHV�GHVHQYROYHUDP�DV�DWLYLGDGHV�VHSDUDQGR�GRLV�JUXSRV�XP�
H[SHULPHQWDO��TXH�XWLOL]RX�R�VRIWZDUH��H�XP�JUXSR�FRQWUROH�FRP�DV�PHVPDV�DWLYLGDGHV�HP�XP�
DPELHQWH�SDSHO�H�OáSLV��UHODWDQGR�TXH�KRXYH�XP�LPSDFWR�QR�JUXSR�TXH�XWLOL]RX�R�VRIWZDUH�SDUD�
UHVSRQGHU�DV�DWLYLGDGHV�SURSRVWDV�H�TXH�DV�FULDQoDV�KDYLDP�GHVHQYROYLGR�FHUWRV�UHIOH[RV�TXH�QmR�
SRVVXtDP�DQWHV�HP�SDUWLFXODU�R�GH�FRUWH�H�VREUHSRVLomR��1R�HQWDQWR��HOHV�HQIDWL]DP�TXH�R�XVR�GH�
LQVWUXPHQWRV�H�WpFQLFDV�WUDGLFLRQDLV�QmR�GHYHP�VHU�H[WLQWRV��SRLV��D�SDVVDJHP�GD�IRUPD�
WUDGLFLRQDO�SDUD�R�WUDEDOKR�FRP�R�VRIWZDUH�SRGH�VHU�PDLV�EHP�DSURYHLWDGD�XPD�YH]�TXH�RV�DOXQRV�
FRPSUHHQGHUDP�FRPR�VH�GHX�R�SURFHVVR�HP�XP�DPELHQWH�SDSHO�H�OáSLV��&5(0���������������

Atividade e Análise 7eyrica  
$SUHVHQWDPRV�DTXL�XPD�$QáOLVH�7HyULFD�GD�WHUFHLUD�TXHVWmR�GD�VHTXrQFLD�GH�DWLYLGDGHV�

DSOLFDGD�FRP�RV�LQWHJUDQWHV�GR�JUXSR�GH�HVWXGR�FRPSRVWR�SRU�SURIHVVRUHV�GH�PDWHPáWLFD�H�
SHVTXLVDGRUHV�GD�(GXFDomR�0DWHPáWLFD�HP�XPD�RILFLQD�FRP�R�XVR�GR�$SSUHQWL�*pRPqWUH����
(VVD�TXHVWmR�IRL�GHVHQYROYLGD�SHOR�&5(0�H�DGDSWDGD�SHOR�SHVTXLVDGRU��
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�
Figura 2��&RPSDUDomR�GH�áUHDV��)RQWH��HODERUDGD�SHOR�DXWRU��

(VVD�DWLYLGDGH�DSUHVHQWDYD�VH�GD�VHJXLQWH�PDQHLUD�QD�WHOD�GR�FRPSXWDGRU��DSyV�R�
SDUWLFLSDQWH�HVFROKHU�D�RSomR�%�GR�PHQX�H�LQVHULU�VHX�QRPH��1D�ILJXUD����LQVHULPRV�RV�UyWXORV�HP�
FDGD�ILJXUD��D�ILP�GH�IDFLOLWDU�D�GLVFXVVmR�QHVVH�DUWLJR��,VWR�QmR�HVWDYD�SUHVHQWH�QR�DUTXLYR�GR�
VRIWZDUH�GXUDQWH�D�DWLYLGDGH��

�
Figura 3��$SUHVHQWDomR�QD�LQWHUIDFH�GR�$*����)RQWH��$WLYLGDGH���GR�,PSDFW�GX�ORJLFLHO�$SSUHQWL�
*pRPqWUH�VXU�FHUWDLQV�DSSUHQWLVVDJHV��7RPH����

3rocedimentos Metodolygicos da Oficina 
$�RILFLQD�IRL�GHVHQYROYLGD�HP�TXDWUR�PRPHQWRV��FRP�D�SDUWLFLSDomR�GH�WUH]H�LQWHJUDQWHV��

TXH�WLYHUDP�GXDV�KRUDV�SDUD�UHVSRQGHUDP�DV�DWLYLGDGHV�SURSRVWDV���
3rimeiro momento 

(QWUHJDPRV�DRV����SDUWLFLSDQWHV�D�VHTXrQFLD�GLGáWLFD�DGDSWDGD�GRV�HVWXGRV�GR�&5(0�
�������FRQWHQGR�RQ]H�DWLYLGDGHV�GH�FRPSDUDomR�GH�áUHD��

(QFRQWUDYD�VH�WDPEpP�QD�UHIHULGD�VHTXrQFLD�DOJXPDV�SHUJXQWDV�SDUD�UHIOHWLU�H�UHVSRQGHU�
VREUH�áUHD�H�SHUtPHWUR�GH�ILJXUDV�SODQDV��

)RL�HQWUHJXH�WDPEpP�D�FDGD�SDUWLFLSDQWH�XP�'9'�FRQWHQGR�DV�DWLYLGDGHV�GD�VHTXrQFLD�
SUp�GHILQLGD��DVVLP�FRPR��R�LQVWDODGRU�GR�$SSUHQWL�*pRPqWUH���QD�YHUVmR�������H�WUrV�VRIWZDUHV�
SDUD�JUDYDU�D�LQWHUIDFH�GR�FRPSXWDGRU�QR�PRPHQWR�GD�UHDOL]DomR�GDV�DWLYLGDGHV��

'HVVHV�WUrV�HVFROKHPRV�R�D�WXEH�FDWFKHU�SRU�DSUHVHQWDU�PDLRU�IDFLOLGDGH�GH�LQVWDODomR�H�SRU�
JUDYDU�DR�PHVPR�WHPSR�R�áXGLR�H�D�LQWHUIDFH�GR�FRPSXWDGRU�H�QmR�WUDYDU�GXUDQWH�D�UHDOL]DomR�
GDV�DWLYLGDGHV��(VVH�VRIWZDUH�IRL�WHVWDGR�SHOR�SHVTXLVDGRU�DQWHULRUPHQWH�HP�GLYHUVDV�DWLYLGDGHV��
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9DOH�VDOLHQWDU�TXH�WRGDV�DV�LQVWUXo}HV�KDYLDP�VLGR�GDGDV�D�FDGD�SDUWLFLSDQWH�DQWHULRUPHQWH�
D�RILFLQD�YLD�H�PDLO��SRUpP��PXLWRV�QmR�WLQKDP�FRQVHJXLGR�LQVWDODU�R�$*���QHP�R�D�WXEH�FDWFKHU��
H�WLYHPRV�TXH�LQVWDODU�HP�FDGD�XP�FRPSXWDGRU��&RPR�R�$SSUHQWL�*pRPqWUH���Vy�DSUHVHQWD�GXDV�
RSo}HV�GH�LGLRPDV��R�LQJOrV�H�R�IUDQFrV��IRL�HQWUHJXH�XP�PHQX�GR�VRIWZDUH�WUDGX]LGR�SDUD�
SRUWXJXrV��SDUD�IDFLOLWDU�D�FRPSUHHQVmR�GH�FDGD�IHUUDPHQWD�SUHVHQWH�QR�VRIWZDUH��
Segundo momento�

)RL�DSUHVHQWDGRV�DRV�SDUWLFLSDQWHV�GD�RILFLQD�R�$SSUHQWL�*pRPqWUH����VHXV�SULQFLSDLV�
PHQXV�H�R�TXH�FDUDFWHUL]D�FRPR�XP�VRIWZDUH�GH�*HRPHWULD�'LQkPLFD��VXD�RULJHP�H�RV�WUDEDOKRV�
GHVHQYROYLGRV�SHOR�&5(0���

([SXVHPRV�WDPEpP�D�VHTXrQFLD�GH�DWLYLGDGHV�H�RULHQWDPRV�FRPR�GHYHULD�VHU�
GHVHQYROYLGD��UHVSHLWDQGR�FDGD�SURFHGLPHQWR�H�FDGD�LQVWUXomR�DSUHVHQWDGDV�QR�HQXQFLDGR�GH�
FDGD�DWLYLGDGH��
7erceiro momento�

6XJHULPRV�TXH�RV�LQWHJUDQWHV�VH�RUJDQL]DVVHP�HP�GXSODV��FRPR�WtQKDPRV����ILFDPRV�FRP�
FLQFR�GXSODV�H�XP�WULR��RUJDQL]DPRV�GHVVD�IRUPD�SDUD�TXH�KRXYHVVH�XPD�FRRSHUDomR�HQWUH�RV�
PHVPRV�QD�UHVROXomR�GDV�DWLYLGDGHV��SRLV�DOJXQV�DSUHVHQWDYDP�GLILFXOGDGHV�FRP�R�XVR�GR�
FRPSXWDGRU��
4uarto momento�

5HFROKHPRV�DV�DWLYLGDGHV�GHVHQYROYLGDV�GH�FDGD�SDUWLFLSDQWH�H�RV�YtGHRV�JUDYDGRV�SRU�
PHLR�GR�D�WXEH�FDWFKHU��QXPD�SHQ�GULYHU�SDUD�VHUHP�DQDOLVDGRV�SRVWHULRUPHQWH�SHOR�SHVTXLVDGRU��
DSyV�HVVH�PRPHQWR�SHGLPRV�SDUD�TXH�WRGRV�GLVFXWLVVHP�D�FRQWULEXLomR�GR�$*���SDUD�D�UHVROXomR�
GDV�DWLYLGDGHV�SURSRVWDV��

Análise�conceitual�
$SUHVHQWDPRV�DTXL�XPD�DQáOLVH�GD�DWLYLGDGH�WUrV�GHVHQYROYLGD�SHOR�&5(0��������H�TXH�

WUáV�DOJXPDV�DQáOLVHV�WHyULFDV�TXH�VHUmR�DPSOLDGDV�H�GLVFXWLGDV�DTXL���
8P�GRV�SULPHLURV�FRQKHFLPHQWRV�TXH�RV�HVWXGDQWHV�SRGHP�XWLOL]DU�SDUD�FRPSDUDU�GXDV�

JUDQGH]DV�JHRPpWULFDV�VHP�PHGLU�p�D�VREUHSRVLomR��HP�SDUWLFXODU��QR�FDVR�GD�áUHD��2�$SSUHQWL�
*pRPqWUH�YDORUL]D�D�JHRPHWULD�GDV�WUDQVIRUPDo}HV�H�LQFOXL�XP�FRPDQGR�SDUD�FDGD�XPD�GDV�
WUDQVIRUPDo}HV�LVRPpWULFDV�TXH�SHUPLWHP�R�PRYLPHQWR�GDV�ILJXUDV��PDQWHQGR�DV�FRQJUXHQWHV��D�
ILP�GH�VREUHS{�ODV�XPDV�jV�RXWUDV��Glisser��WUDQVODomR���Tourner��URWDomR��H�Retourner�
�UHIOH[mR����

1R�FDVR�GD�ILJXUD�GD�DWLYLGDGH�WUrV��HVFROKLGD�SRU�DSUHVHQWDU�XP�JUDX�GH�GLILFXOGDGH�PDLRU�
HP�VHU�UHVROYLGD�HP�XP�DPELHQWH�SDSHO�OáSLV��VHJXQGR�RV�SDUWLFLSDQWHV�GD�RILFLQD��D�VREUHSRVLomR�
SRU�WUDQVODomR�UHVROYH�IDFLOPHQWH�D�FRPSDUDomR�GR�UHWkQJXOR�$�FRP�R�TXDGUDGR�&��2�TXDGUDGR�
VH�HQFDL[D�QR�LQWHULRU�GR�UHWkQJXOR�$��2�PHVPR�RFRUUH�DR�VREUHSRU�SRU�WUDQVODomR�R�UHWkQJXOR�$�
H�R�WULkQJXOR�'��'H�IDWR��DR�VREUHSRU�R�HVWXGDQWH�YHULILFD�TXH�D�KLSRWHQXVD�GR�WULkQJXOR�'�p�D�
'LDJRQDO�GR�UHWkQJXOR�$��(VWD�SRGH�VHU�XPD�PDQHLUD�GR�HVWXGDQWH�FKHJDU�D�GHFLGLU�TXH�DV�ILJXUDV�
&�H�'�WrP�D�PHVPD�áUHD��$�WUDQVLWLYLGDGH�GR�IDWR�GD�áUHD�GR�TXDGUDGR�VHU�PHWDGD�GD�áUHD�GR�
UHWkQJXOR�$�H�D�áUHD�GR�WULkQJXOR�VHU�PHWDGH�GD�áUHD�GR�UHWkQJXOR�$��SRGH�IDYRUHFHU�TXH�R�
HVWXGDQWH�FKHJXH�DR�UHVXOWDGR�SRU�GHGXomR��

�
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2XWUD�PDQHLUD�TXH�SRGH�VHU�XVDGD�SDUD�FRPSDUDU�DV�áUHD�GDV�ILJXUDV�&�H�'�p��FRSLDU��FRODU�
H�GXSOLFDU�SDUD�REWHU�XPD�FySLD�GDV�ILJXUDV�H�HQWmR�WHQWDU�VREUHSRU�jV�GXDV�ILJXUDV�SRU�WUDQVODomR��
$R�ID]HU�LVWR��R�HVWXGDQWH�SRGH�REVHUYDU�TXH�D�KLSRWHQXVD�GR�WULkQJXOR�VH�FUX]DUá�FRP�XP�GRV�
ODGRV�GR�TXDGUDGR�DR�PHLR��(OH�SRGHUá�HQWmR�XWLOL]DU�D�GLYLVmR�GD�KLSRWHQXVD�HP�GXDV�SDUWHV�
LJXDLV�SDUD�SRGHU�GHFRPSRU�R�WULkQJXOR�HP�GXDV�ILJXUDV��1R�VRIWZDUH��p�QHFHVVáULR�FULDU�RV�
SRQWRV�QDV�ILJXUDV�SDUD�HQWmR�GHFRPS{�ODV�RX�XWLOL]DU�SRQWRV�Má�GHPDUFDGRV���

�
Figura 4.�&ULDomR�GH�SRQWRV��)RQWH���&5(0���������

$VVLP��HP�DOJXQV�FDVRV�p�QHFHVVáULD�D�FULDomR�GH�SRQWRV�GH�FRUWH�HP�GLIHUHQWHV�YpUWLFHV�RX�
QR�FHQWUR�GD�ILJXUD��3DUD�ID]HU�LVVR��GXDV�DERUGDJHQV�VmR�SRVVtYHLV���

&ULDU�SRQWRV�GH�GLYLVmR�QD�IXQFLRQDOLGDGH�GLYLVHU���
2V�SRQWRV�GR�IRUPXOáULR�GH�IRUPDV�OLYUHV�H�XVá�OR�FRPR�XP�SRQWR�GH�FRUWH��
2EVHUYD�VH�DTXL�XPD�GLVWLQomR�FRQFHLWXDO�GD�JHRPHWULD�GR�$SUHQWL�*pRPqWUH�FRP�D�

*HRPHWULD�3ODQD��8P�VHJPHQWR�SDUD�R�VRIWZDUH�QmR�p�IRUPDGR�GH�SRQWRV��2V�SRQWRV�VmR�
HQWLGDGHV�GLVWLQWDV�TXH�SRGHP�VHU�FRORFDGDV�FRPR�SHUWHQFHQWHV�DRV�VHJPHQWRV��(VWD�PHVPD�
GLIHUHQoD�FRQFHLWXDO�DSDUHFH�HP�DOJXQV�VRIWZDUHV�GH�*HRPHWULD�'LQkPLFD��HP�TXH�VH�WHP�TXH�
FULDU�XP�SRQWR�HP�XP�VHJPHQWR�SDUD�HOH�SDVVDU�D�H[LVWLU�FRPR�HQWH�SHUWHQFHQWH�DR�VHJPHQWR��
7UD]HPRV�QDV�ILJXUDV�D�VHJXLU��DOJXQV�FDVRV�HQFRQWUDGRV�QD�SHVTXLVD�GR�&5(0������F��

�
Figura 5��3URFHGLPHQWR�GH�UHVROXomR�GD�TXHVWmR��)RQWH���&5(0������F��

2XWUD�SRVVLELOLGDGH�GH�FRPSDUDomR�HQWUH�R�TXDGUDGR�H�R�WULkQJXOR�p�D�GHFRPSRVLomR�H�
UHFRPSRVLomR�GDV�GXDV�SDUWHV�REWLGDV�FRP�R�FRUWH�GR�WULkQJXOR��FRPSRQGR�R�TXDGUDGR��D���1HVVD�
HVWUDWpJLD��DOpP�GD�GLYLVmR��GHFRPSRVLomR��SDUD�UHFRPSRU�R�HVWXGDQWH�XWLOL]D�DV�LVRPHWULDV�GH�
URWDomR�H�GH�WUDQVODomR��(OH�SRGH�WDPEpP�ID]HU�XPD�GXSOD�UHIOH[mR�GR�WULkQJXOR�PHQRU���E��2V�
HVWXGDQWHV�SRGHP�DLQGD�HVFROKHU�SHOD�GHFRPSRVLomR�TXDGUDGR�HP�YH]�GD�GR�WULkQJXOR���

$�VREUHSRVLomR�GHL[D�FODUDV�DV�SDUWHV�GDV�GXDV�ILJXUDV�TXH�VmR�FRPXQV�H�DV�SDUWHV�TXH�QmR�
RV�VmR�H�TXH�SUHFLVDUmR�GH�RXWUDV�HVWUDWpJLDV�SDUD�VHU�FRPSDUDGDV��
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$�FRPSDUDomR�GD�áUHD�GRV�GRLV�UHWkQJXORV�$�H�%�HQYROYHP�XPD�HVWUDWpJLD�DLQGD�PDLV�
VRILVWLFDGD��GDGR�TXH�DV�SDUWHV�TXH�VREUDP�QmR�VmR�FRQJUXHQWHV�HQWUH�VL��(QYROYHP�QRYDV�
GHFRPSRVLo}HV�SDUD�HQWmR�VHUHP�FRPSRVWDV�HP�XPD�ILJXUD�FRQJUXHQWH�j�RXWUD��

3DUD�D�PRELOL]DomR�GD�URWDomR�HP�kQJXORV�GLIHUHQWHV�GH�����������������JUDXV��VHULD�
QHFHVVáULR�TXH�DV�ILJXUDV�DSDUHFHVVHP�QR�DUTXLYR�QD�PHVPD�SRVLomR�TXH�DSDUHFHP�QR�SDSHO���

(P�UHODomR�DR�SHUtPHWUR��RV�HVWXGDQWHV�SRGHULDP�GXSOLFDU�DV�ILJXUDV�H�VREUHSRU�RV�ODGRV�GH�
XPD�HP�UHODomR�j�RXWUD�FRPR�PRVWUD�D�ILJXUD���TXH�UHODFLRQD�R�TXDGUDGR�FRP�R�WULkQJXOR��

�
Figura 6��&RPSDUDQGR�R�SHUtPHWUR��)RQWH��HODERUDGD�SHOR�DXWRU��

&RQFOXLULDP�QHVVH�FDVR�TXH�HOHV�QmR�WHULDP�R�PHVPR�SHUtPHWUR��DSHVDU�GH�WHU�D�PHVPD�
áUHD��1R�HQWDQWR��RV�HVWXGDQWHV�SRGHULDP�FRQFOXLU��HUURQHDPHQWH��TXH�RV�SHUtPHWURV�HUDP�LJXDLV��
SRLV��DV�áUHDV�WDPEpP�RV�HUDP��

Análise dos�Resultados com as duplas�
$QDOLVDPRV�DTXL�DOJXQV�SURFHGLPHQWRV�XWLOL]DGRV�SHODV�GXSODV�SDUD�VROXFLRQDU�D�DWLYLGDGH��

3DUD�VROXFLRQDU�D�TXHVWmR�DV�GXSODV�$�H�%�H�'�LQLFLDUDP�VREUHSRQGR�R�WULkQJXOR�UHWkQJXOR�VREUH�
R�TXDGUDGR��XWLOL]DQGR�D�EDUUD�GH�IHUUDPHQWDV�Glisser ±�WUDQVODomR�GR�WULkQJXOR��

�
Figura 7��3URFHGLPHQWR�XWLOL]DGR�SHODV�GXSODV�$��%�H�'��

(P�VHJXLGD��GLYLGLUDP��divisier) D�KLSRWHQXVD�GR�WULkQJXOR�SDUD�R�GHFRPSRU�FRP�D�
IHUUDPHQWH��découper��SDUD�SRGHU�VHSDUDUá�ODV�H�WRUQá�ODV�HP�GXDV�ILJXUDV�GLVWLQWDV��



Área de figuras planas com o Apprenti Géomètre 2: uma análise de uma atividade� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

�
Figura 8��3URFHVVR�GH�FRPSDUDomR�GDV�GXSODV�$��%�H�'��

1HVVH�FDVR��IRL�QHFHVVáULR�D�FULDomR�GH�SRQWRV�GH�FRUWH�FRP�D�IHUUDPHQWD�GLYLVHU���

�
Figura 9��3URFHVVR�GH�GHFRPSRVLomR�H�FRPSDUDomR�GDV�ILJXUDV��

&RPR�UHVXOWDGR�RV�DOXQRV�REWLYHUDP�D�VHJXLQWH�FRQFHSomR��$PEDV�IRUPDV�WrP�D�PHVPD�
áUHD��

�
Figura 10��5HVXOWDGR�ILQDO�GDV�GXSODV�$��%�H�'��

$�GXSOD�&�XWLOL]RX�D�IHUUDPHQWH�Glisser��(P�VHJXLGD�FOLFDUDP�QDV�LPDJHQV�H�HVFROKHUDP�D�
RSomR��FRORXUHU�IRXQG�&RORULU�IXQGR��SDUD�FRORUL�ODV��FRP�D�LQWHQomR�GH�UHDOoDU�DV�ILJXUDV�FRP�
TXH�HVWDYDP�WUDEDOKDQGR��SDUD�GHSRLV�WHQWDU�VREUHS{�ODV�YáULDV�YH]HV�H�SRVLFLRQá�ODV�GH�YáULDV�
PDQHLUDV��PDV�QmR�REWLYHUDP�r[LWR��&RQFHSomR�ILQDO�GD�GXSOD��,QGHILQLGD��QmR�VRXEHUDP�
LGHQWLILFDU�H�FRPSUHHQGHU�R�TXH�IRL�SHGLGR�QD�TXHVWmR��D�GXSOD�QmR�WHYH�r[LWR��
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Figura 11��5HVROXomR�GD�GXSOD�&��

2�WULR�DSUHVHQWRX�DOJXQV�SURFHGLPHQWRV�GLIHUHQWHV�SDUD�FRPSDUDU�jV�áUHDV�GR�WULkQJXOR�H�GR�
TXDGUDGR��VREUHSXVHUDP�R�WULkQJXOR�DR�TXDGUDGR��HVFROKHUDP�D�RSomR�PHQX�IRUPD�OLYUHV�H�
FRQWRUQDUDP�XP�GRV�WULkQJXORV�UHWkQJXORV�IRUPDGR�D�SDUWLU�GD�VREUHSRVLomR�GDV�GXDV�ILJXUDV�
DQWHULRUHV���

(P�VHJXLGD�XWLOL]DUDP�R�PHQX�duplique��GHSRLV�XWLOL]DUDP�RV�PHQXV�Glisser��tourner�H�
retourner�SDUD�FRPSOHWDU�R�SURFHVVR�GH�FRPSDUDomR�VREUHSRQGR�D�SDUWH�TXH�HVWDED�IDOWDQGR��
,GHQWLILFDQGR�TXH�R�TXDGUDGR�WHP�D�PHVPD�áUHD�TXH�R�WULkQJXOR��

�
Figura 12��3URFHVVR�GH�FRPSDUDomR�GDV�áUHD�GR�WULkQJXOR�FRP�R�TXDGUDGR��

$�PDLRULD�GDV�GXSODV�XWLOL]DUDP�RV�SURFHGLPHQWRV�TXH�KDYtDPRV�SUHYLVWR�H�TXH�HVWDYDP�
SUHVHQWHV�QRV�HVWXGRV�GHVHQYROYLGRV�SHOR�&5(0����������

Considerações )inais 
�SDUWLU�GD�áQDOLVH�GRV�SURFHGLPHQWRV�GH�FDGD�GXSOD�H�GR�WULR��FKHJDPRV�D�FRQFOXVmR�TXH�D�

PDLRULD�GDV�IRUPDV�XWLOL]DGDV�IRUDP�SUHYLVWDV�QDV�DQáOLVHV�WHyULFDV�UHDOL]DGDV�SHOR�&5(0��������
H�DSULPRUDGDV�QHVWH�WHVWR��FRP�H[FHomR�GRV�SULPHLURV�SURFHGLPHQWRV�GR�WULR�H�GD�GXSOD�&��&RPR�
KDYtDPRV�SUHYLVWR�D�PDLRULD�GRV�SDUWLFLSDQWHV�FRQVHJXLUDP�UHVROYHU�D�TXHVWmR�SURSRVWD�FRP�R�
XVR�GR�VRIWZDUH��UHODWDQGR�DSyV�D�HQWUHJD�GD�VHTXrQFLD�GH�DWLYLGDGHV�UHVSRQGLGD�SRU�PHLR�GR�
$SSUHQWL�*pRPqWUH���FRQWULEXLX�VLJQLILFDWLYDPHQWH�FRP�D�UHVROXomR�GDV�DWLYLGDGHV��
SULQFLSDOPHQWH�VHJXQGR�HOHV�SRU�DSUHVHQWDU�HP�VHX�PHQX�IHUUDPHQWDV�GH�FRPSRVLomR�H�
GHFRPSRVLomR��HQWUH�RXWUDV��TXH�RXWURV�VRIWZDUHV�TXH�LPSOHPHQWDP�D�*HRPHWULD�'LQkPLFD�QmR�
DSUHVHQWDP��

Referências %ibliográficas 
$UWLJXH��0����������Engenharia Didática��7UDG��/��0DULD���/LVERD��,QVWLWXWR�3LDJHW���
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%HOOHPDLQ��3��0��&��	�/LPD��3�)����������Um estudo da noção de grandeza e implicações no Ensino 
Fundamental��1DWDO��6%+�0DWD���

&UHP����������Apprenti Géomètre. Grandeurs, fractions et mesures��&HQWUH�GH�5HFKHUFKH�VXU�
O¶(QVHLJQHPHQW�GHV�0DWKpPDWLTXHV��1LYHOOHV��%pOJLFD��

&UHP����������Rapport de recherche 2003-2004. Centre de Recherche sur l’Enseignement des 
Mathématiques��1LYHOOHV��%pOJLFD� 

�&UHP����������Apprenti Géomètre. Un outil de différenciation des apprentissages en mathématique. 
&HQWUH�GH�5HFKHUFKH�VXU�O¶(QVHLJQHPHQW�GHV�0DWKpPDWLTXHV��1LYHOOHV��%pOJLFD���

&UHP�������D���Apprenti Géomètre. Impact du logicel Apprenti Géomètre sur certains apprentissages�
�9RO������1LYHOOHV��%pOJLFD���

'RXDG\��5���	�3HUULQ�*ORULDQ��0��-����������8Q�SURFHVVXV�G¶DSSUHQWLVVDJH�GX�FRQFHSW�G¶DLUH�GH�VXUIDFH�
SODQH��(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV��20��������������

)UDQFKL��$QQD�HW�DO����������Geometria no 1º Grau: da composição e da decomposição de figuras as 
fórmulas de área �9RO������6mR�3DXOR��&/5�%DOLHLUR���

*REEL��-�$����������Do livro didático ao software geogebra: a engenharia didática no estudo de figuras 
planas na 6ª série/7º ano do ensino fundamental �'LVVHUWDomR�GH�PHVWUDGR���&HQWUR�8QLYHUVLWáULR�
)UDQFLVFDQR��81,)5$���6DQWD�0DULD��56��%UDVLO��

/LPD��3���%HOOHPDLQ��3����������*UDQGH]DV�H�0HGLGDV����������-RmR�%RVFR�3LWRPEHLUD�GH�&DUYDOKR��
&ROHomR�([SORUDQGR�R�(QVLQR�±�0DWHPáWLFD��%UDVtOLD��')��

1|HO��*���	�3OLH]��*���)HYHUHLUR���������Apprenti Géomètre��&RS\ULJKW�&5(0��

5HIDWWL��/���	�%LVRJQLQ��(����������(VWXGR�GH�WUDQVIRUPDo}HV�JHRPpWULFDV�FRP�R�DX[tOLR�GR�&DEUL��'��
Anais do Encontro Nacional de Educação Matemática, &XULWLED��35��%UDVLO������

6LOYD��-���	�%HOOHPDLQ��3����������&RPSULPHQWR��3HUtPHWUR�H�áUHD�HP�/LYURV�GLGáWLFRV�EUDVLOHLURV�GH����
DQR��Anais do Conferência interamericana de educação matemática��5HFLIH��3(��%UDVLO�����
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�

As concepções de professores quanto ao uso do computador como 
ferramenta pedagygica para o ensino da *eometria 

&OHLD�$OYHV�1ogueira�
8QLYHUVLGDGH�GH�%UDVtOLD�
%UDVLO�
FOHLDQRJ#JPDLO�FRP�
$QW{QLR�Villar�0DUTXHV�GH�6á�
8QLYHUVLGDGH�GH�%UDVtOLD�
%UDVLO�
YLOODU#XQE�EU�

Resumo 
(VWH�WH[WR�DSUHVHQWD�XP�UHFRUWH�GD�SHVTXLVD�GH�PHVWUDGR��GH�QDWXUH]D�TXDOLWDWLYD��VREUH�D�
IRUPDomR�FRQWLQXDGD�GH����SURIHVVRUHV�GH�0DWHPáWLFD��GRV�DQRV�ILQDLV�GR�HQVLQR�
IXQGDPHQWDO�H�GRV�WUrV�DQRV�GR�HQVLQR�PpGLR��GD�UHGH�S~EOLFD�GR�'LVWULWR�)HGHUDO��%UDVLO��
(VWXGR�UHDOL]DGR�HP�������GXUDQWH�R�FXUVR�³$SUHQGHQGR�0DWHPáWLFD�FRP�R�Software�
*HRJHEUD´�H�RIHUWDGR�SRU�GRLV�1~FOHRV�GH�7HFQRORJLD�(GXFDFLRQDO��FRP�VXSRUWH�GR�
DPELHQWH�YLUWXDO�Moodle��8WLOL]DPRV�QR�FXUVR�R�software�OLYUH�*HRJHEUD��TXH�SHUPLWLX�D�
UHDOL]DomR�GH�YáULDV�FRQVWUXo}HV�JHRPpWULFDV�SHORV�SURIHVVRUHV�FXUVLVWDV��(VWH�UHFRUWH�
EXVFRX�LGHQWLILFDU�DV�FRQFHSo}HV�GRV�SURIHVVRUHV�FXUVLVWDV��TXDQWR�DR�HQVLQR�GD�JHRPHWULD�
FRP�R�VXSRUWH�GR�FRPSXWDGRU�FRPR�IHUUDPHQWD�SHGDJyJLFD��&RQFOXtPRV�TXH�RV�
SURIHVVRUHV�SHVTXLVDGRV�UHFRQKHFHUDP�TXH�R�FRPSXWDGRU�p�XP�LPSRUWDQWH�DOLDGR�SDUD�R�
SURFHVVR�GH�HQVLQR�H�GH�DSUHQGL]DJHP�GD�JHRPHWULD�SODQD�H�TXH�D�IRUPDomR�FRQWLQXDGD�p�
XP�FDPLQKR�LPSUHVFLQGtYHO�SDUD�DSURSULDomR�GR�GRFHQWH�TXDQWR�DR�XVR�GHVWD�IHUUDPHQWD��
Palavras chave��)RUPDomR�FRQWLQXDGD��JHRPHWULD��FRPSXWDGRU��software�OLYUH��

Introdução 
e�VDELGR�TXH�R�HQVLQR�GD�JHRPHWULD�DLQGD�VH�HQFRQWUD�FRORFDGR�GH�ODGR�SRU�PXLWDV�HVFRODV�

EUDVLOHLUDV�H�HVWH�GHVFDVR�p�MXVWLILFDGR�SHOD�IDOWD�GH�WHPSR��Pá�IRUPDomR�GRV�GRFHQWHV�RX�DWp�
PHVPR�SHOD�LQH[LVWrQFLD�GH�PDWHULDO�DGHTXDGR�SDUD�R�HVWXGR�GHVWH�FRQWH~GR��3RU�HVWH�PRWLYR��VH�
ID]�QHFHVVáULR�HQFRQWUDU�FDPLQKRV�TXH�PRWLYHP�RV�GRFHQWHV�D�HQVLQDUHP�HVWH�FRQWH~GR�HP�VXDV�
VDODV�GH�DXOD��GH�PDQHLUD�D�RSRUWXQL]DU�DRV�DOXQRV�R�FRQKHFLPHQWR�GD�JHRPHWULD�TXH�ID]�SDUWH�GH�
VHX�GLD�D�GLD�GH�PDQHLUD�FULDWLYD��GHVDILDGRUD�H�FRQWH[WXDOL]DGD�FRP�RV�GLDV�DWXDLV��

3DUD�WDQWR��R�XVR�GR�FRPSXWDGRU�FRPR�XPD�IHUUDPHQWD�SHGDJyJLFD��DOLDGR�DR�software�
*HRJHEUD��SRGH�VHU�XP�FDPLQKR�YLáYHO�SDUD�R�SURFHVVR�GH�HQVLQR�H�GH�DSUHQGL]DJHP�GD�
JHRPHWULD�SODQD�HP�QRVVDV�HVFRODV��XPD�YH]�TXH�QR�%UDVLO��WHPRV�DWXDOPHQWH�R�3URLQIR��TXH�p�
XP�SURJUDPD�GH�JRYHUQR�TXH�GLVWULEXL�SDUD�DV�HVFRODV�S~EOLFDV�EUDVLOHLUDV�ODERUDWyULRV�GH�
LQIRUPáWLFD��GHQWUH�RXWURV�HTXLSDPHQWRV�WHFQROyJLFRV��EHP�FRPR�D�IRUPDomR�GRV�GRFHQWHV�SDUD�R�
XVR�GLGáWLFR�SHGDJyJLFR�GDV�7HFQRORJLDV�GD�,QIRUPDomR�H�&RPXQLFDomR��7,&��GLVSRQtYHLV�QD�
HVFROD��

6DEHPRV�TXH�R�XVR�GR�FRPSXWDGRU�SHOR�SURIHVVRU�DLQGD�p�YLVWR�FRP�FHUWD�UHVLVWrQFLD��PDV�
DFUHGLWDPRV�TXH�RV�UHVXOWDGRV�REWLGRV�QHVWH�HVWXGR�SRGHP�HQULTXHFHU�VREUHPDQHLUD�D�YLVmR�
GHVWHV�SURILVVLRQDLV�TXDQWR�DR�XVR�GHVWH�UHFXUVR�QR�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�GD�
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JHRPHWULD��SRLV�³>���@�Ká�XP�ORQJR�FDPLQKR�D�SHUFRUUHU�SDUD�R�DSULPRUDPHQWR�GD�SUáWLFD�GRFHQWH�
TXDQWR�DR�XVR�GR�FRPSXWDGRU�H�GRV�softwareV�OLYUHV�FRP�UHFXUVRV�SHGDJyJLFRV´��6LOYD�	�1XQHV��
������S�������

1HVWH�FRQWH[WR��R�REMHWLYR�GD�SUHVHQWH�SHVTXLVD�FRQVLVWLX�HP�LGHQWLILFDU�DV�LQIOXrQFLDV�GR�
FXUVR�³$SUHQGHQGR�0DWHPáWLFD�FRP�R�Software�*HRJHEUD��$06*�´�QDV�FRQFHSo}HV�GRV�
SURIHVVRUHV�FXUVLVWDV�SHVTXLVDGRV��VREUH�R�HQVLQR�GD�*HRPHWULD�FRP�R�DX[tOLR�GR�FRPSXWDGRU�
FRPR�IHUUDPHQWD�SHGDJyJLFD��

Referencial 7eyrico 
O abandono do ensino da geometria em nossas escolas 

6DEHPRV�TXH�R�HQVLQR�GD�JHRPHWULD�HVWá�FDGD�YH]�PDLV�GLVWDQWH�GRV�FXUUtFXORV�HVFRODUHV�H�
TXH�D�FDXVD�SDUD�TXH�LVVR�RFRUUD�VmR�LQ~PHUDV��LPSRVVLELOLWDQGR�TXH�QRVVRV�DOXQRV�DSUHQGDP�GH�
IDWR��VREUH�D�JHRPHWULD�TXH�QRV�FHUFD��6HJXQGR�3DYDQHOOR���������QDV�HVFRODV�S~EOLFDV�EUDVLOHLUDV�
HVWH�DEDQGRQR�ILFRX�PDLV�HYLGHQFLDGR�DSyV�D�SURPXOJDomR�GD�OHL�����������TXH�SHUPLWLD�DRV�
SURIHVVRUHV�H[FOXLU�D�JHRPHWULD�GH�VXD�SURJUDPDomR�RX�SODQHMDPHQWR�HVFRODU��,VVR�DFRQWHFLD�
TXDQGR�VH�VHQWLDP�LQVHJXURV�SDUD�WUDEDOKDU�FRP�HVWH�FRQWH~GR�H��QD�PDLRULD�GDV�YH]HV��GHL[DYDP�
SDUD�WUDEDOKDU�HVWH�DVVXQWR�QR�ILQDO�GR�DQR��R�TXH�GLILFLOPHQWH�HUD�UHDOL]DGR��

'LDQWH�GLVVR��0XQL]��������S�������GHVWDFRX�TXH�QRVVR�FXUUtFXOR�HVFRODU�QmR�SULYLOHJLD�R�
HQVLQR�GD�JHRPHWULD�GH�PDQHLUD�FRQWH[WXDOL]DGD�FRP�R�GLD�D�GLD�GR�DOXQR��

$FRQWHFH�TXH�QR�FXUUtFXOR�HVFRODU�REVHUYD�VH�XPD�IRUWH�SULRUL]DomR�GD�*HRPHWULD�IRUPDO��
FRP�VLJQLILFDWLYR�DEDQGRQR�GD�*HRPHWULD�FRPR�IHUUDPHQWD�GH�UHVROXomR�GH�SUREOHPDV�GD�
YLGD�FRQFUHWD��1D�HVFROD�FRP�H[FHVVLYD�YDORUL]DomR�GRV�DVSHFWRV�IRUPDLV�GD�*HRPHWULD��
FRQVWDWD�VH�XP�GLVWDQFLDPHQWR�HQWUH�R�VHX�HQVLQR�H�DV�VLWXDo}HV�GH�YLGD�TXH�GmR�RULJHP�H�
VHQWLGR�DRV�FRQFHLWRV�H�SURFHGLPHQWRV�JHRPpWULFRV��

$FRQWHFH�TXH�DSHVDU�GH�VXD�UHFRQKHFLGD�LPSRUWkQFLD��DOJXQV�SHVTXLVDGRUHV�EUDVLOHLURV�
FRPR�3DVVRV��������H�3HUHLUD��������DSRQWDUDP�TXH�D�JHRPHWULD�FRQWLQXD�VHQGR�SRXFR�HVWXGDGD�
QDV�HVFRODV�RX�p�HQVLQDGD�GH�PDQHLUD�LVRODGD�GRV�GHPDLV�FRQWH~GRV�RX�QmR�p�HVWXGDGD�SRU�IDOWD�
GH�WHPSR�H�DWp�GH�PDWHULDO�DGHTXDGR�SDUD�UHDOL]DomR�GDV�DXODV��

$OJXQV�SURIHVVRUHV�VHQWHP�VH�GHVSUHSDUDGRV�SDUD�WUDEDOKDUHP�FRP�D�JHRPHWULD�H�LVWR�
LPSHGH�TXH�HVWH�FRQWH~GR�VHMD�DERUGDGR�HP�VDOD�GH�DXOD�FRP�D�TXDOLGDGH�H�FRP�D�DWHQomR�TXH�
QHFHVVLWD�H��FRQVHTXHQWHPHQWH��HQFRQWUDPRV�DOXQRV�TXH�DSUHVHQWDP�JUDQGHV�GLILFXOGDGHV�SDUD�
UHVROYHUHP�SUREOHPDV�TXH�HQYROYDP�FRQFHLWRV�JHRPpWULFRV���

6HJXQGR�3DYDQHOOR��������S�������
$V�GLILFXOGDGHV�GRV�SURIHVVRUHV�QR�UHFRQKHFLPHQWR�GH�ILJXUDV�JHRPpWULFDV�SODQDV��GH�VHXV�
HOHPHQWRV�H�SURSULHGDGHV��H��SRUWDQWR��HP�DWLYLGDGHV�GH�FODVVLILFDomR��LQGLFDP�TXH�R�WUDEDOKR�
SHGDJyJLFR�UHDOL]DGR�FRP�HOHV�HP�GLIHUHQWHV�LQVWkQFLDV�GH�VXD�IRUPDomR�QmR�OKHV�SHUPLWLX�
HODERUDU�GHYLGDPHQWH�VHXV�FRQFHLWRV�VREUH�ILJXUDV�JHRPpWULFDV�SODQDV�>���@�DV�GLILFXOGDGHV�
GRV�SURIHVVRUHV�GHYHP�HVWDU�VH�UHIOHWLQGR�QD�FRQFHSomR�GDV�FULDQoDV��XPD�YH]�TXH�HODV�
OLPLWDP�VXDV�SRVVLELOLGDGHV�GH�DERUGDJHP�GR�WHPD�FRP�VHXV�DOXQRV�H��FRQVHTXHQWHPHQWH��D�
DSUHQGL]DJHP�GHVWHV��

6DEHQGR�GD�LPSRUWkQFLD�GHVWH�FRQWH~GR�SDUD�D�IRUPDomR�GR�VHU�KXPDQR��SUHFLVDPRV�EXVFDU�
FDPLQKRV�TXH�SRVVLELOLWHP�DRV�SURIHVVRUHV�GD�áUHD�FRPSUHHQGHUHP�R�SURFHVVR�GH�HQVLQR�H�GH�
DSUHQGL]DJHP�GD�JHRPHWULD�QD�YLGD�GH�QRVVRV�DOXQRV��GH�PRGR�D�LQWHUSUHWDUHP�FRP�TXDOLGDGH�R�
PXQGR�³JHRPHWUL]DGR´�TXH�RV�FHUFD��
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O uso do computador como uma ferramenta pedagygica aliado ao software livre *eogebra 
2V�3DUkPHWURV�&XUULFXODUHV�1DFLRQDLV��3&1����%UDVLO��������S������DVVLQDODP�TXH�R�

FRPSXWDGRU�³>���@�p�DSRQWDGR�FRPR�XP�LQVWUXPHQWR�TXH�WUD]�YHUVáWHLV�SRVVLELOLGDGHV�DR�SURFHVVR�
GH�HQVLQR�H�DSUHQGL]DJHP�GH�0DWHPáWLFD�>���@´�H�GLDQWH�GLVVR��GHVWDFDPRV�D�DERUGDJHP�
FRQVWUXFLRQLVWD�GH�3DSHUW��������SDUD�R�XVR�GR�FRPSXWDGRU�QR�HQVLQR�GD�JHRPHWULD��GH�PRGR�D�
WRUQDU�R�DOXQR�R�SURWDJRQLVWD�QD�FRQVWUXomR�GH�VHX�SUySULR�FRQKHFLPHQWR��PDV�SDUD�%RUED�	�
3HQWHDGR��������S������³2�FRPSXWDGRU��SRUWDQWR��SRGH�VHU�XP�SUREOHPD�D�PDLV�QD�YLGD�DWULEXODGD�
GR�SURIHVVRU��PDV�SRGH�WDPEpP�GHVHQFDGHDU�R�VXUJLPHQWR�GH�QRYDV�SRVVLELOLGDGHV�SDUD�R�VHX�
GHVHQYROYLPHQWR�FRPR�XP�SURILVVLRQDO�GD�HGXFDomR´��3RU�HVWH�PRWLYR�p�QHFHVVáULR�TXH�R�
SURIHVVRU�SDUWLFLSH�GH�XPD�IRUPDomR�FRQWLQXDGD�TXH�OKH�SHUPLWD�FRQKHFHU�HVWD�IHUUDPHQWD�H�
DSUHQGHU�D�XWLOL]á�OD�GH�IRUPD�VHJXUD�H�HILFLHQWH���

3DUD�.HQVNL��������S������p�SUHFLVR�PXLWR�PDLV�GR�TXH�DSHQDV�OHYDU�R�SURIHVVRU�D�FRORFDU�
³D�PmR�QD�PDVVD´��

1mR�EDVWD�DGTXLULU�D�PáTXLQD��p�SUHFLVR�DSUHQGHU�D�XWLOL]á�OD��D�GHVFREULU�DV�PHOKRUHV�
PDQHLUDV�GH�REWHU�GD�PáTXLQD�DX[tOLR�QDV�QHFHVVLGDGHV�GH�VHX�XVXáULR��e�SUHFLVR�EXVFDU�
LQIRUPDo}HV��UHDOL]DU�FXUVRV��SHGLU�DMXGD�DRV�PDLV�H[SHULHQWHV��HQILP��XWLOL]DU�RV�PDLV�
GLIHUHQWHV�PHLRV�SDUD�DSUHQGHU�D�VH�UHODFLRQDU�FRP�D�LQRYDomR�H�LU�DOpP��FRPHoDU�D�FULDU�
QRYDV�IRUPDV�GH�XVR�H�GDt��JHUDU�RXWUDV�XWLOL]Do}HV��(VVDV�QRYDV�DSUHQGL]DJHQV��TXDQGR�
FRORFDGDV�HP�SUáWLFD��UHRULHQWDP�WRGRV�RV�QRVVRV�SURFHVVRV�GH�GHVFREHUWDV��UHODo}HV��YDORUHV�
H�FRPSRUWDPHQWRV��

6HJXQGR�$OPHLGD��������S�������³2�SURIHVVRU�FRQVWUXFLRQLVWD�SURFXUD�LGHQWLILFDU�DV�
G~YLGDV�H�R�JUDX�GH�FRPSUHHQVmR�GRV�DSUHQGL]HV�VREUH�RV�FRQFHLWRV�HP�HVWXGR��SURS}H�DOWHUDo}HV�
QDV�Do}HV�LQDGHTXDGDV��FULD�VLWXDo}HV�PDLV�SURStFLDV�SDUD�R�QtYHO�GH�VHXV�DSUHQGL]HV�GH�PRGR�D�
GHVDILá�ORV�D�DWLQJLU�XP�QRYR�SDWDPDU�GH�GHVHQYROYLPHQWR´��'LDQWH�GLVVR��p�SUHFLVR�SHQVDUPRV�
QD�IRUPDomR�FRQWLQXDGD�GHVWH�SURILVVLRQDO�TXH�YLYHQFLD�XPD�VRFLHGDGH�HP�FRQVWDQWH�
WUDQVIRUPDomR��FRP�R�XVR�GDV�WHFQRORJLDV�GH�LQIRUPDomR�H�FRPXQLFDomR�FRPR�XP�GH�VHXV�
SULQFLSDLV�UHFXUVRV�SHGDJyJLFRV��GH�PRGR�D�OHYá�OR�D�WUDEDOKDU�D�JHRPHWULD�FRP�VHJXUDQoD��WHQGR�
R�FRPSXWDGRU�FRPR�PDLV�XPD�IHUUDPHQWD�D�VXD�GLVSRVLomR�QR�DPELHQWH�HVFRODU���

$OLDGR�D�HVWD�DERUGDJHP��GHVWDFDPRV�TXH�R�*HRJHEUD�p�XP�software�GH�PDWHPáWLFD�
GLQkPLFR��FULDGR�SRU�0DUNXV�+RKHQZDWHU��HP�������QD�8QLYHUVLGDGH�GH�6DO]EXUJ��QD�ÈXVWULD��
(VWH�software�HVWá�GLVSRQLELOL]DGR�HP�SRUWXJXrV�H�WDPEpP�HP�RXWURV�LGLRPDV��QR�HQGHUHoR�
HOHWU{QLFR��KWWS���ZZZ�*HRJHEUD�DW�!�H�WHP�UHFHELGR�YáULRV�SUrPLRV�QD�(XURSD�H�(8$��SRU�VHU�
GH�IáFLO�PDQXVHLR�H�FRPSUHHQVmR��&RP�R�DX[tOLR�GHVWH�software��SURIHVVRUHV�H�DOXQRV�SRGHP�
UHDOL]DU�FRQVWUXo}HV�JHRPpWULFDV�VLPXODQGR�R�XVR�GD�UpJXD�H�GR�FRPSDVVR��GH�PDQHLUD�GLQkPLFD�
H�SUD]HURVD��6HJXQGR�9DQ�GH�:DOOH��������S������������³VHU�SDUHFLGR�FRP�XP�PDQLSXODWLYR�
ItVLFR��SRU�VL�Vy��QmR�HQVLQD��3RUpP��R�XVXáULR�GH�XP�SDFRWH�EHP�SURMHWDGR�GH�software�GH�
IHUUDPHQWDV�WHUá�XP�µEULQTXHGR�SDUD�SHQVDU�HOHWU{QLFR�FRP�R�TXDO�H[SORUDU�LGHLDV�PDWHPáWLFDV´�H�
³RV�software�HGXFDWLYRV�VmR��DWp�FHUWR�SRQWR��SURMHWDGRV�SDUD�LQWHUDomR�GR�HVWXGDQWH�GH�PRGR�
VHPHOKDQWH�DR�OLYUR�GLGáWLFR�RX�D�XP�WXWRU��e�SURMHWDGR�SDUD�HQVLQDU´���

$LQGD�VREUH�RV�softwares $OEXTXHUTXH�	�6DQWRV��������S�����DILUPDP�TXH�RV�PHVPRV�
³SHUPLWH�TXH�RV�DOXQRV�FRQVWUXDP�H�UHDOL]HP�LQYHVWLJDo}HV�VREUH�SURSULHGDGHV�H�FRQFHLWRV�
PDWHPáWLFRV�PDQLSXODQGR�R�REMHWR�H�VHXV�HOHPHQWRV�GLQDPLFDPHQWH��QD�WHOD�GR�FRPSXWDGRU��H�
LGHQWLILTXHP�HVSHFLDOPHQWH�DV�FDUDFWHUtVWLFDV�GDV�ILJXUDV�JHRPpWULFDV´��
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A formação do professor de matemática para o uso do computador como ferramenta 
pedagygica no ensino da geometria 

'HQWUH�RV�YáULRV�SURJUDPDV�EUDVLOHLURV�SDUD�D�IRUPDomR�FRQWLQXDGD�GH�SURIHVVRUHV��
GHVWDFDPRV�R�3URJUDPD�1DFLRQDO�GH�7HFQRORJLD�(GXFDFLRQDO��3URLQIR���TXH�WHP�FRPR�REMHWLYR�
SURPRYHU�QDV�HVFRODV�S~EOLFDV�GR�SDtV�R�XVR�SHGDJyJLFR�GDV�WHFQRORJLDV�GLVSRQLELOL]DGDV�
QDTXHOHV�HVSDoRV��3RU�PHLR�GHVWH�SURJUDPD��DV�HVFRODV�UHFHEHP�HTXLSDPHQWRV�WHFQROyJLFRV��
FRPR�FRPSXWDGRUHV��SURMHWRUHV��ORXVDV�GLJLWDLV��DOpP�GR�DFHVVR�j�LQWHUQHW�H�RXWURV��EHP�FRPR��D�
IRUPDomR�GD�HTXLSH�HVFRODU�SDUD�XVá�ORV�GH�DFRUGR�FRP�DV�RULHQWDo}HV�GR�SURJUDPD��

3DUD�UHDOL]DU�D�IRUPDomR�FRQWLQXDGD�GD�HTXLSH�HVFRODU��R�3URLQIR�FRQWD�FRP�RV�1~FOHRV�GH�
7HFQRORJLD�(GXFDFLRQDO��17(���TXH�VmR�HTXLSHV�IRUPDGDV�SRU�SURIHVVRUHV�HVSHFLDOLVWDV�QD�áUHD�
GH�WHFQRORJLD�H�WpFQLFRV��TXH�WrP�FRPR�SULQFLSDO�DWULEXLomR�D�IRUPDomR�FRQWLQXDGD�GRV�
SURILVVLRQDLV�SDUD�R�XVR�SHGDJyJLFR�GHVWHV�HTXLSDPHQWRV��1R�'LVWULWR�)HGHUDO��%UDVLO��GHVGH�
������FRQWDPRV�FRP����Q~FOHRV�GH�WHFQRORJLDV�SDUD�UHDOL]DomR�GHVWH�WUDEDOKR��

(VWHV�Q~FOHRV�ID]HP�D�RIHUWD�GRV�FXUVRV�SURGX]LGRV�SHOR�SURJUDPD�H�SRVVXHP��WDPEpP��
DXWRQRPLD�SDUD�FULDUHP�VHXV�FXUVRV�RX�RILFLQDV��GH�DFRUGR�FRP�D�GHPDQGD�GD�áUHD�GH�VXD�
ORFDOL]DomR��

2�17(�RQGH�HVWH�HVWXGR�IRL�UHDOL]DGR�ORFDOL]D�VH�HP�XPD�GDV�FLGDGHV�GR�'LVWULWR�)HGHUDO��
%UDVLO��(VWH�Q~FOHR�FRRUGHQD�R�WUDEDOKR�FRP�FHUFD�GH�����HVFRODV�S~EOLFDV�GHVWD�áUHD��FRP�
DFRPSDQKDPHQWR�SHGDJyJLFR�H�WpFQLFR�GRV�ODERUDWyULRV�GH�LQIRUPáWLFD��FRQWDQGR�DWXDOPHQWH�
FRP�XPD�HTXLSH�GH�TXDWUR�SURIHVVRUHV�HVSHFLDOLVWDV�H�XP�WpFQLFR�GH�LQIRUPáWLFD��0LQLVWUD�R�
FXUVR�3URLQIR�,QWHJUDGR�TXH�DWHQGH��HP�PDLRU�SDUWH��RV�SURIHVVRUHV�GRV�DQRV�LQLFLDLV�H��SRU�FRQWD�
SUySULD��UHDOL]D�QDV�HVFRODV�RILFLQDV�SDUD�R�XVR�GRV�FRPSXWDGRUHV��FRP�WHPDV�GLYHUVRV�VXJHULGRV�
SHOR�Q~FOHR�RX�D�SHGLGR�GD�LQVWLWXLomR�EHQHILFLDGD��

'LDQWH�GD�GHPDQGD�GH�IRUPDomR�GRV�SURIHVVRUHV�GH�PDWHPáWLFD�SHUFHELGD�SHORV�
SURIHVVRUHV�GR�Q~FOHR��FULDPRV�R�FXUVR�³$SUHQGHPRV�0DWHPáWLFD�FRP�R�Software�*HRJHEUD�
�$06*�´��FRP�R�REMHWLYR�GH�FDSDFLWDU�HVWHV�SURILVVLRQDLV�SDUD�R�HQVLQR�GD�JHRPHWULD�SODQD�FRP�
R�DX[tOLR�GR�FRPSXWDGRU��DOLDGR�DR�software�OLYUH�*HRJHEUD��

Metodologia 
$�SUHVHQWH�LQYHVWLJDomR�GH�FXQKR�TXDOLWDWLYR�WUDWD�VH�GH�XP�UHFRUWH�GD�SHVTXLVD�GH�

PHVWUDGR�HP�GHVHQYROYLPHQWR�HP�XPD�XQLYHUVLGDGH�IHGHUDO�EUDVLOHLUD��7HQGR�HP�YLVWD�R�FDUáWHU�
LQYHVWLJDWLYR�H�D�EXVFD�GH�FRPSUHHQVmR�GDV�TXHVW}HV�HYLGHQFLDGDV�SHORV�VXMHLWRV�GD�SHVTXLVD��R�
HVWXGR�p�SDUWLFLSDQWH��SRU�VH�FDUDFWHUL]DU�R�³HQYROYLPHQWR�GRV�SHVTXLVDGRUHV�H�GRV�SHVTXLVDGRV�
QR�SURFHVVR�GH�SHVTXLVD´��*LO��������S�������

2V�GDGRV�HPStULFRV�IRUDP�REWLGRV�D�SDUWLU�GD�IRUPDomR�FRQWLQXDGD�GRV�SURIHVVRUHV�
LQVFULWRV�QR�FXUVR��$SUHQGHQGR�0DWHPáWLFD�FRP�software�*HRJHEUD��$06*����RIHUWDGR�SHOR�
17(�&HLOkQGLD��HP�SDUFHULD�FRP�R�17(�7DJXDWLQJD��SRU�QHFHVVLGDGH�GH�RXWUR�ODERUDWyULR�QR�
WXUQR�FRQWUáULR��2�FXUVR�HP�TXHVWmR�IRL�UHDOL]DGR�QR�VHJXQGR�VHPHVWUH�GR�DQR�GH������QD�
PRGDOLGDGH�VHPLSUHVHQFLDO�FRP����KRUDV�j�GLVWkQFLD�QR�DPELHQWH�YLUWXDO�GH�DSUHQGL]DJHP�
�$9$��Moodle�����KRUDV�SUHVHQFLDLV�H����KRUDV�GH�SURMHWRV�GHVHQYROYLGRV�QD�HVFROD�SHORV�
SURIHVVRUHV�FXUVLVWDV��WRWDOL]DQGR�����KRUDV��

,QVFUHYHUDP�VH����SURIHVVRUHV��GRV�TXDLV����FRQFOXtUDP�R�FXUVR�FRP�DSURYDomR��'HQWUH�RV�
FRQFOXLQWHV��SDUWLFLSDUDP�GHVWH�HVWXGR��DSHQDV�RV�OLFHQFLDGRV�HP�0DWHPáWLFD�H�DWXDQWHV�QRV�DQRV�
ILQDLV�GR�HQVLQR�IXQGDPHQWDO�H�QRV�WUrV�DQRV�GR�HQVLQR�PpGLR�GD�UHGH�S~EOLFD�GH�%UDVtOLD��%UDVLO��
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7RGRV�UHVSRQGHUDP�D�GRLV�TXHVWLRQáULRV��VHQGR�XP�QR�LQtFLR�H�RXWUR�QR�ILQDO�GR�FXUVR�H�
SDUWLFLSDUDP�GH�WRGDV�DV�DWLYLGDGHV�SURSRVWDV�QR�FXUVR��(VWHV�TXHVWLRQáULRV�IRUDP�DSOLFDGRV�FRP�
R�REMHWLYR�GH�LGHQWLILFDU�DV�FRQFHSo}HV�GHVWHV�FXUVLVWDV�VREUH�R�HQVLQR�GD�*HRPHWULD�H�GR�XVR�GR�
FRPSXWDGRU�FRPR�IHUUDPHQWD�SHGDJyJLFD�SDUD�R�HQVLQR�GHVWH�FRQWH~GR��EHP�FRPR�WDPEpP��VXDV�
LPSUHVV}HV�VREUH�DV�DWLYLGDGHV�online�GR�FXUVR�H�D�PRGDOLGDGH�VHPLSUHVHQFLDO�SDUD�FXUVRV�GH�
IRUPDo}HV�FRQWLQXDGD��5HVVDOWDPRV�TXH�QHVWH�UHFRUWH�GHVWDFDUHPRV�DSHQDV�DV�FRQFHSo}HV�GRV�
SURIHVVRUHV�TXDQWR�DR�HQVLQR�GD�JHRPHWULD�FRP�R�DX[tOLR�GR�FRPSXWDGRU��

2�FXUVR�IRL�RUJDQL]DGR�FRP�TXDWUR�HQFRQWURV�SUHVHQFLDLV��VHQGR�GRLV�HQFRQWURV�QR�LQtFLR�H�
GRLV�DR�ILQDO�GR�FXUVR��'XUDQWH�DV�VHPDQDV�online�RV�SURIHVVRUHV�FXUVLVWDV�LQJUHVVDYDP�QD�
SODWDIRUPD�YLUWXDO�H�WLQKDP�DFHVVR�DR�PDWHULDO�GR�FXUVR��FRPR�URWHLURV�H�YLGHRDXODV��H�UHDOL]DYDP�
DV�DWLYLGDGHV��FRPSUHHQGLGDV�HP�WDUHIDV�H�SDUWLFLSDo}HV�QRV�IyUXQV�GH�GLVFXVVmR��$OJXQV�
FRQWH~GRV�DERUGDGRV�IRUDP�FRQVWUXo}HV�JHRPpWULFDV�GH�YDULDGRV�SROtJRQRV��7HRUHPD�GH�
3LWáJRUDV��WULJRQRPHWULD�QR�WULkQJXOR�UHWkQJXOR��UHODo}HV�PpWULFDV�QD�FLUFXQIHUrQFLD��SRQWRV�
QRWáYHLV�QR�WULkQJXOR��UD]mR�áXUHD�H�RXWURV��

3DUD�UHDOL]DomR�GR�FXUVR��FDGD�SURIHVVRU�DFHVVDYD�R�$9$��OLD�R�URWHLUR�GD�VHPDQD�H�
UHDOL]DYD�DV�DWLYLGDGHV�VROLFLWDGDV�TXH�IRUDP��EDVLFDPHQWH��DVVLVWLU�D�YLGHRDXOD�GLVSRQLELOL]DGD�
SHOD�SURIHVVRUD�IRUPDGRUD��ID]HU�D�FRQVWUXomR�JHRPpWULFD�FRP�R�DX[tOLR�GR�software�*HRJHEUD��
GLVSRQLELOL]DQGR�D�QR�UHFXUVR��WDUHID���QR�Moodle��H�SDUWLFLSDU�GR�IyUXP�GH�GLVFXVVmR��UHODWDQGR�
VXDV�LPSUHVV}HV�VREUH�D�FRQVWUXomR�H�VHX�FRQWDWR�FRP�R�software��

2�&XUVR�$06*�IRL�PLQLVWUDGR�VHJXLQGR�D�PRGDOLGDGH�FRQVWUXWLYLVWD�GH�3DSHUW���������
WHQGR�R�FRPSXWDGRU�FRPR�XPD�IHUUDPHQWD�SHGDJyJLFD��FDSD]�GH�SHUPLWLU�DR�SURIHVVRU�FXUVLVWD�D�
FRQVWUXomR�GH�VHX�SUySULR�FRQKHFLPHQWR��1HVWD�VLWXDomR��R�SURIHVVRU�FXUVLVWD�SDUWLFLSD�
DWLYDPHQWH�GH�VXD�IRUPDomR�FRQWLQXDGD��VHQGR�DJHQWH�GH�VXD�SUySULD�DSUHQGL]DJHP��

)LQDOL]DQGR�DV�QRYH�VHPDQDV�online��R�SURIHVVRU�FXUVLVWD�HVFROKHX�XP�FRQWH~GR�WUDEDOKDGR�
QR�FXUVR�H�R�DSOLFRX��FRPR�DWLYLGDGHV��HP�VXD�HVFROD��$V�LPSUHVV}HV�VREUH�HVWD�DSOLFDomR�FRP�RV�
DOXQRV�IRUDP�FRPSDUWLOKDGDV�H�GLVFXWLGDV�FRP�RV�GHPDLV�FROHJDV�GD�WXUPD�QRV�GRLV�HQFRQWURV�
SUHVHQFLDLV�ILQDLV��

Análise de dados 
3DUD�FRPSUHHQGHU�RV�GDGRV�FROHWDGRV�QHVWD�SHVTXLVD��XWLOL]DPRV�D�DQáOLVH�FDWHJRULDO�GH�

%DUGLQ���������UHDOL]DQGR�D�SULQFtSLR�R�GHVPHPEUDPHQWR�GRV�GDGRV�REWLGRV�HP�XQLGDGHV�H�ORJR�
GHSRLV�R�UHDJUXSDPHQWR�GRV�PHVPRV�HP�FDWHJRULDV�TXH�QRV�DX[LOLDUDP�D�DWLQJLU�RV�REMHWLYRV�
SURSRVWRV�LQLFLDOPHQWH��LGHQWLILFDQGR�QDV�IDODV�GRV�SHVTXLVDGRV�VXDV�FRQFHSo}HV�LQLFLDLV�TXDQWR�
DR�HQVLQR�GD�JHRPHWULD�FRP�XWLOL]DomR�GR�FRPSXWDGRU�FRPR�IHUUDPHQWD�SHGDJyJLFD��
Categori]ando as respostas dos professores pesquisados� quanto ao uso do computador 
como ferramenta pedagygica 

O computador como ferramenta de au[tlio para o ensino da geometria 

7RGRV�RV�SURIHVVRUHV�FXUVLVWDV��SDUWLFLSDQWHV�GD�SHVTXLVD��UHVSRQGHUDP�FRQVLGHUDU�R�
FRPSXWDGRU�FRPR�XPD�IHUUDPHQWD�YLáYHO�SDUD�R�HQVLQR�GD�JHRPHWULD��6HJXQGR�VXDV�UHVSRVWDV��
DFUHGLWDP�TXH�DV�WHFQRORJLDV�SUHFLVDP�VHU�LQVHULGDV�HP�VXDV�DXODV�GH�PRGR�D�PHOKRUDU��GH�
PDQHLUD�VLJQLILFDWLYD��R�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�GH�VHXV�DOXQRV��2EVHUYDP�VH�HVWDV�
FRQFHSo}HV�QRV�H[FHUWRV�GHVFULWRV�DEDL[R��
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1D�JHRPHWULD��TXDQWR�PDLV�IHUUDPHQWDV�FRQFUHWDV�SDUD�IDFLOLWDU�D�YLVXDOL]DomR�GR�DOXQR��
PHOKRU�SDUD�R�DOXQR�FRPSUHHQGHU�WDLV�FRQFHLWRV�JHRPpWULFRV��3����

9LYHPRV�HP�XP�PXQGR�PXLWR�DWUDWLYR�IRUD�GD�HVFROD��7HPRV�TXH�FRPSHWLU�GLDULDPHQWH�FRP�
HVVH�PXQGR�H�TXDVH�VHPSUH�HVWDPRV�SHUGHQGR��3RU�LVVR��p�PDLV�GR�TXH�QHFHVVáULR�VH�
DSRGHUDU�GHVVHV�UHFXUVRV�HGXFDFLRQDLV�H�WRUQDU�PDLV�DWUDWLYR�R�VHX�ID]HU�SHGDJyJLFR��3�����
'HVYHODPRV�DV�FRQFHSo}HV�GRV�SURIHVVRUHV�SHVTXLVDGRV�TXH�FRPSUHHQGHUDP�R�FRPSXWDGRU�

FRPR�XPD�LPSRUWDQWH�IHUUDPHQWD�GH�DX[tOLR�DR�SURFHVVR�HGXFDFLRQDO��HQIDWL]DQGR�TXH�R�
FRPSXWDGRU�FRQWULEXL�SDUD�D�H[SUHVVmR�GR�TXH�R�DOXQR�SHQVD�H��WDPEpP��H[HFXWD�R�TXH�HOH�SHQVD�
FRP�UHVXOWDGRV�FODURV�H�REMHWLYRV��3RU�PHLR�GHVWD�UHSUHVHQWDomR��R�DOXQR�SRGH�H[SUHVVDU�VHX�
FRQKHFLPHQWR�VREUH�GHWHUPLQDGR�DVVXQWR��GHSXUá�OR��VH�QHFHVVáULR��H�FRQVWUXLU�QRYRV�
FRQKHFLPHQWRV��

Infraestrutura adequada �laboratyrio de informática� nas escolas 
$R�VHUHP�TXHVWLRQDGRV�VREUH�D�H[LVWrQFLD�GH�LQIUDHVWUXWXUD��DPELHQWHV�LQIRUPDWL]DGRV��

DGHTXDGD�QDV�HVFRODV�GRV�SHVTXLVDGRV�SDUD�R�HQVLQR�GD�*HRPHWULD�����SHVTXLVDGRV�UHVSRQGHUDP�
TXH�6,0�H�WUrV�UHVSRQGHUDP�TXH�12��'HQWUH�DV�UHVSRVWDV�VREUH�DV�FRQGLo}HV�GHVWHV�HVSDoRV�
GHVWDFDPRV�DOJXPDV�IDODV�RUJDQL]DGDV�QDV�VHJXLQWHV�VXEFDWHJRULDV��

Laboratórios com estruturas adequadas, mas sem coordenador para este espaço 

$OJXQV�ODERUDWyULRV�DSUHVHQWDP�HVWUXWXUD�GH�ODERUDWyULR�EHP�PRQWDGD��FRP�PáTXLQDV�
IXQFLRQDQGR�H�DFHVVR�j�LQWHUQHW��5HVVDOWDUDP�TXH�D�IDOWD�GH�FRRUGHQDGRU�SDUD�HVWH�HVSDoR�p�XPD�
GDV�SULQFLSDLV�GLILFXOGDGHV��XPD�YH]�TXH�OHYDP��QD�PDLRULD�GDV�YH]HV��D�WXUPD�WRGD�H��HVWH�
SURILVVLRQDO�FRP�FHUWH]D��DMXGDULD�PXLWR�QR�GHVHQYROYLPHQWR�GHVWDV�DXODV��'HVWDFDPRV�DEDL[R�
DOJXPDV�IDODV�GHVWHV�SHVTXLVDGRV��

$�HVFROD�SRVVXL�XP�ODERUDWyULR�PDUDYLOKRVR��PDV�SUHFLVD�GH�XPD�SHVVRD�SUD�QRV�DX[LOLDU�
�3����

3RVVXL�D�LQIUDHVWUXWXUD��YDOH�UHVVDOWDU�TXH�RV�FRPSXWDGRUHV�VmR�LQVXILFLHQWHV�SDUD�WRGRV�RV�
DOXQRV�H�D�FDUrQFLD�GH�XP�UHVSRQVáYHO�SHODV�PáTXLQDV��3����

Laboratórios com estruturas adequadas ou em condições mínimas para utilização 

'HQWUH�DV�UHVSRVWDV�GDGDV�SHORV�SHVTXLVDGRV��HQFRQWUDPRV�ODERUDWyULRV�HP�IXQFLRQDPHQWR��
FRP�SURIHVVRUHV�XWLOL]DQGR�HVWHV�HVSDoRV�H��LQFOXVLYH��FRP�GLILFXOGDGHV�GH�YDJD�GLVSRQtYHO�SDUD�
DJHQGDPHQWR�GH�DXODV�HP�DOJXQV�FDVRV��5HVVDOWDPRV�TXH�D�XWLOL]DomR�RFRUUH��WDPEpP��FRP�R�XVR�
GHVWHV�ODERUDWyULRV�HP�FRQGLo}HV�PtQLPDV�GH�XVR��$OJXQV�H[FHUWRV�TXH�HYLGHQFLDUDP�R�XVR�
GHVWHV�HVSDoRV�QDV�HVFRODV�GH�DOJXQV�SHVTXLVDGRV��

2�ODERUDWyULR�GD�PLQKD�HVFROD�HVWá�EHP�HTXLSDGR��FRP�PXLWRV�FRPSXWDGRUHV�IXQFLRQDQGR��2�
IDWR�GR�17(�IXQFLRQDU�QD�QRVVD�HVFROD��QRV�DMXGD�PXLWR��3RGHPRV�VHPSUH�FRQWDU�FRP�HOHV��
TXDQGR�DFRQWHFH�DOJXP�SUREOHPD��3�����

'LVSRPRV�GH�XP�ODERUDWyULR��&ODUR�TXH�QmR�p�FRPR�GHVHMDUtDPRV��3�����

$R�VHUHP�TXHVWLRQDGRV�VREUH�D�XWLOL]DomR�GH�DOJXQV�softwares�GH�*HRPHWULD�HP�VHX�ID]HU�
SHGDJyJLFR��D�WRWDOLGDGH�UHVSRQGHX�TXH�QXQFD�XWLOL]RX�R�FRPSXWDGRU�FRPR�IHUUDPHQWD�GH�HQVLQR��
PDV�TXH�Má�WLYHUDP�FXULRVLGDGH�HP�FRQKHFHU�DOJXP�SURJUDPD�GH�FRPSXWDGRU�H�DSUHQGHU�FRPR�
XWLOL]á�OR��'HQWUH�VXDV�UHVSRVWDV�GHVWDFDPRV�GXDV�VXEFDWHJRULDV�TXH�VXUJLUDP��VHQGR�HODV��
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Curiosidade em aprender� com o objetivo de melhorar as aulas para o ensino a alunos 
portadores de necessidades especiais 
$OJXQV�SHVTXLVDGRV�UHODWDP�HP�VXDV�IDODV�TXH�VH�WRUQDUDP�FXULRVRV�HP�EXVFDU�DOWHUQDWLYDV�

SDUD�R�HQVLQR�GD�0DWHPáWLFD�SDUD�DOXQRV�SRUWDGRUHV�GH�QHFHVVLGDGHV�HVSHFLDLV��&RPR�HVWHV�
DOXQRV�QHFHVVLWDP�PXLWR�GR�YLVXDO�R�FRPSXWDGRU�SRGH�VHU�XPD�LPSRUWDQWH�IHUUDPHQWD�GH�DX[tOLR�
D�HVWHV�SURILVVLRQDLV��9HMDPRV�DEDL[R�DOJXQV�H[FHUWRV�TXH�DILUPDUDP�HVWHV�IDWRV��

3RUTXH�TXHULD�DGHTXDU�R�HQVLQR�GD�*HRPHWULD�SDUD�RV�DOXQRV�VXUGRV�FRP�D�PHOKRU�
YLVXDOL]DomR�SRVVtYHO�GRV�FRQWH~GRV�DERUGDGRV��3����

3RUTXH�DWXDOPHQWH�WUDEDOKR�HP�6DOD�GH�5HFXUVRV�FRP�DOXQRV�FRP�QHFHVVLGDGH�HGXFDFLRQDLV�
HVSHFLDLV��(�DV�GLVFLSOLQDV�TXH�H[LJHP�FáOFXOR��UDFLRFtQLR�OyJLFR�H�FRQVWUXo}HV�JHRPpWULFDV�
TXH�QHFHVVLWDP�FRRUGHQDomR�PRWRUD�H�ERD�YLVXDOL]DomR��TXH�VmR�XP�GLOHPD�SDUD�HVVHV�DOXQRV�
�3�����

Curiosidade em aprender com o objetivo de sua auto�formação 
'HQWUH�RV�SHVTXLVDGRV��DOJXQV�UHODWDUDP�WHUHP�FXULRVLGDGH�HP�ID]HU�XP�FXUVR�SDUD�

DSUHQGHU�D�XWLOL]DU�R�FRPSXWDGRU�FRPR�IHUUDPHQWD�SHGDJyJLFD��SDUD�VXD�IRUPDomR�FRQWLQXDGD�H�
FRQVHTXHQWH�DSOLFDomR�HP�VHX�ID]HU�SHGDJyJLFR��XPD�YH]�TXH�p�XPD�WHFQRORJLD�GLVSRQtYHO�WDQWR�
QDV�HVFRODV��FRPR�QDV�FDVDV�GH�VHXV�DOXQRV��([FHUWRV�TXH�LQGLFDUDP�HVWH�IDWR��

7HQKR�PXLWR�LQWHUHVVH�HP�DSUHQGHU�DOJR�QRYR��SRU�VHQWLU�D�QHFHVVLGDGH�GH�WUD]HU�DOJR�
LQWHUHVVDQWH�H�DWUDWLYR�SDUD�R�HQVLQR�GD�0DWHPáWLFD��DOJR�TXH�IRVVH�LQRYDGRU�H�PRWLYDGRU�
�3����

$�FXULRVLGDGH�YHP�MXVWDPHQWH�SRUTXH�DFKR�TXH�D�YLVXDOL]DomR�GDV�IRUPDV�JHRPpWULFDV�p�DOJR�
LPSUHVFLQGtYHO�SDUD�R�DSUHQGL]DGR�GD�*HRPHWULD��3����

6HPSUH�EXVTXHL�UHFXUVRV�SUD�PHOKRUDU�DV�DXODV��H�D�LQWHUQHW�H�RV�SURJUDPDV�GH�LQIRUPáWLFD�
VHPSUH�VmR�XP�DWUDWLYR�D�PDLV�SUDV�DXODV�VH�WRUQDUHP�PDLV�GLQkPLFDV��IáFHLV�H�
FRPSUHHQVtYHLV��3����

4XDQGR�TXHVWLRQDGRV�VREUH�VXDV�SDUWLFLSDo}HV��HP�RXWURV�FXUVRV�GH�IRUPDomR�SDUD�R�XVR�
GR�FRPSXWDGRU�FRPR�IHUUDPHQWD�SHGDJyJLFD�SDUD�R�HQVLQR�GD�*HRPHWULD�����SURIHVVRUHV�
UHVSRQGHUDP�TXH�QXQFD�WLYHUDP�FRQKHFLPHQWR�GH�RIHUWD�GHVWH�WLSR�GH�FXUVR�H�DSHQDV�XP�
UHVSRQGHX�WHU�WLGR�FRQWDWR�FRP�DOJXQV�softwares�GH�*HRPHWULD�QR�FXUVR�GH�PHVWUDGR��FRQKHFLGR�
FRPR�352)0$7���$OJXQV�H[FHUWRV�FRQILUPDUDP�R�IDWR�D�UHVSHLWR�GD�IDOWD�GH�RIHUWD�GHVWH�WLSR�GH�
FXUVR�FRPR�IRUPDomR�FRQWLQXDGD��

1XQFD�SDUWLFLSHL�H�QXQFD�VRXEH�GH�RIHUWD��3����

2�0HVWUDGR�352)0$7��RQGH�FRQKHFL�YáULDV�IHUUDPHQWDV�FRPSXWDFLRQDLV��3����

4XH�HX�PH�OHPEUH��QmR�IRL�RIHUWDGD��3����

1mR�IRL�RIHUWDGR��1mR�WLYH�D�RSRUWXQLGDGH�GH�ID]HU�GXUDQWH�D�JUDGXDomR�H�WDPEpP�QmR�IL]�DR�
ORQJR�GHVVHV�DQRV�GH�PDJLVWpULR��3�����

)LQDOL]DQGR�R�TXHVWLRQáULR�SDUD�FROHWD�GDV�FRQFHSo}HV�LQLFLDLV�GRV�SURIHVVRUHV�FXUVLVWDV��
GHL[DPRV�HP�DEHUWR�SDUD�TXH�FRPHQWDVVHP�VREUH�VXDV�FRQFHSo}HV�VREUH�R�HQVLQR�GD�JHRPHWULD�
QRV�GLDV�DWXDLV�H�R�VHX�SDSHO��HQTXDQWR�SURIHVVRU��FRPR�SURWDJRQLVWD�GR�HQVLQR�GHVWH�FRQWH~GR��

�������������������������������������������������
��³3yV�JUDGXDomR�stricto sensu SDUD�DSULPRUDPHQWR�GD�IRUPDomR�SURILVVLRQDO�GH�SURIHVVRUHV�GD�HGXFDomR�
EáVLFD´��$FHVVR�HP���KWWS���ZZZ�SURIPDW�VEP�RUJ�EU�V!��
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1DV�UHVSRVWDV��IRL�SRVVtYHO�LGHQWLILFDU�TXH�RV�SURIHVVRUHV�DFUHGLWDP�QD�LPSRUWkQFLD�H�QHFHVVLGDGH�
GR�HQVLQR�GD�JHRPHWULD�QRV�GLDV�DWXDLV��PDV�DR�PHVPR�WHPSR�VHQWHP�IDOWD�GH�FXUVRV�GH�IRUPDomR�
FRQWLQXDGD�SDUD�WUDEDOKDU�GH�PDQHLUD�SUáWLFD�H�FRQWH[WXDOL]DGD��XPD�YH]�TXH�HP�VXD�JUDGXDomR�
DSUHQGHUDP�PDLV�D�JHRPHWULD�IRUPDO�H�SRXFR�FRQWH[WXDOL]DGD��2�XVR�GR�FRPSXWDGRU�FRPR�
IHUUDPHQWD�SHGDJyJLFD�SDUD�R�VHX�HQVLQR�IRL�PXLWR�EHP�YLVWR�H�GHVHMáYHO��XPD�YH]�TXH�XVRV�GDV�
7,&�ID]HP�SDUWH�GR�GLD�D�GLD�GRV�DOXQRV�LQVHULGRV�QHVWD�HUD�GLJLWDO�H�WDPEpP�GRV�SURIHVVRUHV��
$FUHGLWDP�TXH�R�HQVLQR�GD�JHRPHWULD�YHP�VHQGR�YLVWR�FRP�PDLRU�SUHRFXSDomR�SHORV�HVWXGLRVRV�
HP�HGXFDomR�H�TXH�D�UHODomR�GHVWH�HQVLQR�FRP�R�XVR�GDV�WHFQRORJLDV�GLJLWDLV�GLVSRQtYHLV�WHP�
PXLWR�D�HQULTXHFHU�R�SURFHVVR�GH�HQVLQR�H�GH�DSUHQGL]DJHP�GHVWH�FRQWH~GR�HP�QRVVDV�HVFRODV��

Conclusão 
&RQVLGHUDQGR�DV�UHVSRVWDV�GH�DOJXQV�SHVTXLVDGRV�QR�TXHVWLRQáULR�LQLFLDO�GR�FXUVR�$06*��

SHUFHEHPRV�TXH�R�XVR�GR�FRPSXWDGRU�FRPR�IHUUDPHQWD�SHGDJyJLFD�QR�SURFHVVR�GH�HQVLQR�H�
DSUHQGL]DJHP�GD�PDWHPáWLFD�IRL�EHP�YLVWR�SHORV�SURIHVVRUHV�GHVWD�áUHD�H�TXH�D�IRUPDomR�
FRQWLQXDGD�GHVWHV�SURILVVLRQDLV�p�XP�FDPLQKR�YLáYHO�SDUD�TXH�R�HQVLQR�GD�JHRPHWULD�SRVVD�VHU�
PLQLVWUDGR�QDV�HVFRODV�S~EOLFDV�EUDVLOHLUDV�FRP�TXDOLGDGH��

'LDQWH�GLVWR��SRGHPRV�DILUPDU�TXH��HP�VH�WUDWDQGR�GH�XVR�GR�FRPSXWDGRU�QDV�HVFRODV�
EUDVLOHLUDV��p�QHFHVVáULR�SHQVDUPRV�HP�LQLFLDWLYDV�GH�IRUPDomR�TXH�DWHQGDP�HVWD�GHPDQGD�H�TXH�
VHUYLUmR�GH�EDVH�SDUD�D�RIHUWD�GH�QRYRV�FXUVRV�H��FRP�FHUWH]D��SRVVLELOLWDUmR�DRV�QRVVRV�
SURIHVVRUHV��PDLRU�VHJXUDQoD�SDUD�PLQLVWUDU�HVWH�FRQWH~GR�GH�PDQHLUD�PDLV�FRQWH[WXDOL]DGD��RX�
VHMD��GHQWUR�GD�UHDOLGDGH�YLYHQFLDGD�SRU�DOXQRV�H�SURIHVVRUHV�HP�VHXV�DPELHQWHV�HVFRODUHV��Má�TXH�
YLYHPRV�KRMH�HP�XP�PXQGR�FHUFDGR�GH�WHFQRORJLDV�H�R�FRPSXWDGRU�p��VHP�G~YLGD�QHQKXPD��D�
WHFQRORJLD�GH�PDLRU�DFHVVR�QHVWH�FRQWH[WR��

5HVVDOWDPRV�TXH�HVWD�SHVTXLVD�VH�HQFRQWUD�KRMH�HP�IDVH�GH�ILQDOL]DomR�H�DQáOLVH�GRV�GDGRV�
FROHWDGRV��H�TXH��GHVGH�Má��SRGHPRV�DILUPDU�TXH�D�IRUPDomR�FRQWLQXDGD�SDUD�R�XVR�GR�
FRPSXWDGRU�FRPR�IHUUDPHQWD�SHGDJyJLFD�SDUD�R�HQVLQR�GD�JHRPHWULD�WHP�PXLWR�D�HQULTXHFHU�R�
SURFHVVR�GH�HQVLQR�H�GH�DSUHQGL]DJHP��H�TXH�FDEH�DR�JRYHUQR��MXQWDPHQWH�FRP�VXDV�VHFUHWDULDV�
GH�HGXFDomR��LQFHQWLYDU�H�LQYHVWLU�QHVWDV�LQLFLDWLYDV��GH�PDQHLUD�D�PRWLYDU�RV�SURIHVVRUHV�GH�
PDWHPáWLFD�D�EXVFDUHP�D�VXD�IRUPDomR�FRQWLQXDGD��SDUD�D�XWLOL]DomR�GDV�WHFQRORJLDV�GLVSRQtYHLV�
HP�VXDV�HVFRODV��HP�HVSHFLDO�R�FRPSXWDGRU��SDUD�R�HQVLQR�GD�JHRPHWULD��

Referências 
$OEXTXHUTXH��/��	�6DQWRV��&��+����������O programa GeoGebra: relato de experiência no ensino de 

geometria plana de 5ª a 8ª séries e na socialização com professores da rede de ensino estadual��
'LVSRQtYHO�HP���KWWS���ZZZ�GLDDGLDHGXFDFDR�SU�JRY�EU�!��$FHVVDGR�HP�������������

$OPHLGD��0�(�%����������Informática e formação de professores��Y�����%UDVtOLD��0LQLVWpULR�GD�(GXFDomR��

%DUGLQ��/����������Análise de conteúdo.��/��$��5HWR��	�$��3LQKHLUR��7UDGV���6mR�3DXOR��(GLo}HV�����

%RUED��0��&���	�3HQWHDGR�0��*���������Informática e educação matemática��%HOR�+RUL]RQWH��$XWrQWLFD�

%UDVLO���������Parâmetros Curriculares Nacionais: Matemática��Y�����%UDVtOLD��0(&���6()��

*LO��$��&����������Métodos e técnicas de pesquisa social.���WK��HG����6mR�3DXOR��$WODV��

.HQVNL��9�0���������Educação e Tecnologias: O Novo Ritmo da Informação��&DPSLQDV�63��3DSLUXV�
0XQL]��&��$����������Explorando a geometria da orientação e do deslocamento��%UDVtOLD��*HVWDU�,,��73���

��������
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3DSHUW��6����������Logo: Computadores e educação��6mR�3DXOR��%UDVLOLHQVH��HGLomR�RULJLQDO�(8$��������

3DVVRV��&��/����������Representações, interpretações e prática edagógica: A geometria na sala de aula.�
&DPSLQDV��8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��

3DYDQHOOR��5�0���������O abandono do ensino de geometria: Uma visão histórica��&DPSLQDV��
8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��'LVVHUWDomR�GH�0HVWUDGR��

3DYDQHOOR��5��0���������$�JHRPHWULD�QDV�VpULHV�LQLFLDLV�GR�HQVLQR�IXQGDPHQWDO��FRQWULEXLo}HV�GD�SHVTXLVD�
SDUD�R�WUDEDOKR�HVFRODU��,Q��3$9$1(//2��5��0���25*��Matemática nas séries iniciais do 
ensino fundamental: D�SHVTXLVD�H�D�VDOD�GH�DXOD��%LEOLRWHFD�GR�(GXFDGRU�0DWHPáWLFR��6mR�3DXOR��
6%(0���������� 

3HUHLUD��0��5����������A geometria escolar: uma análise dos estudos sobre o abandono de seu ensino.�
6mR�3DXOR��8QLYHUVLGDGH�&DWyOLFD�GH�6mR�3DXOR��'LVVHUWDomR�GH�0HVWUDGR��

6LOYD��$��'���	�1XQHV��-��%����������)RUPDomR�H�SUáWLFD�GRFHQWH�HP�software�OLYUH�QD�UHGH�PXQLFLSDO�GH�
)RUWDOH]D��,Q��-��%��1XQHV��	�/��;��2OLYHLUD��Formação de professores para as tecnologias 
digitais: Software livre e educação a distância��%UDVtOLD��/LEHU�/LYUR���������

9DQ�GH�:DOOH��-�$����������Matemática no ensino fundamental: formação de profesores e aplicação em 
sala de aula. ����HG����3RUWR�$OHJUH��$UWPHG��

�
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%ase de un espacio vectorial de n�  \ tecnologta 

-RVp�*u]mán�+HUQáQGH]�
&LQYHVWDY��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�
MJX]PDQ#FLQYHVWDY�P[��
-RVp�=ambrano�$\DOD�
&LQYHVWDY��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�
M]DPEUDQR#FLQYHVWDY�P[�

Resumen 
(Q�HVWH�DUWtFXOR�UHSRUWDPRV�XQD�LQYHVWLJDFLyQ��FX\R�SURSyVLWR�HV�PRVWUDU�FyPR�HO�XVR�
GH�SDSHO�\�OáSL]�\�WHFQRORJtD��H�J���*HRJHEUD���FRQWULEX\HQ�HQ�HO�DSUHQGL]DMH�GH�
FRQFHSWRV�UHODFLRQDGRV�FRQ�HO�GH�%DVH�GH�XQ�HVSDFLR�YHFWRULDO��(Q�HO�HVWXGLR�
SDUWLFLSDURQ����HVWXGLDQWHV�GH�QLYHO�VXSHULRU��GH����D����DxRV�GH�HGDG���/D�
LQYHVWLJDFLyQ�VH�DSR\y�HQ�GRV�WHRUtDV��&DPELR�GH�DWHQFLyQ�GH�0DVRQ��������\�
5HSUHVHQWDFLRQHV�GH�'XYDO����������������������/D�PHWRGRORJtD�FRQVLVWLy�HQ�HO�
GLVHxR�GH�$FWLYLGDGHV��TXH�ORV�HVWXGLDQWHV�OOHYDURQ�D�FDER�SRU�HTXLSRV�XVDQGR�
*HRJHEUD��SDSHO�\�OáSL]��PHGLDQWH�HQWUHYLVWD��1XHVWURV�UHVXOWDGRV�LQGLFDQ�TXH�HO�XVR�
GH�OD�WHFQRORJtD�IDYRUHFH�HO�DSUHQGL]DMH�GH�FRQFHSWRV�UHODFLRQDGRV�FRQ�HO�GH�EDVH�GH�
HVSDFLRV�YHFWRULDOHV��HQ�SDUWLFXODU� �� �\� �� ��
Palabras clave��*HRJHEUD��9HFWRU��(VSDFLR�YHFWRULDO��%DVH� 

Introducciyn 
,QYHVWLJDGRUHV�FRPR�'RULHU��5REHUW��5RELQHW�\�5RJDOVNL���������6LHUSLQVND���������HQWUH�

RWURV��PRVWUDURQ�TXH�ORV�HVWXGLDQWHV�WLHQHQ�GLILFXOWDGHV�HQ�HO�DSUHQGL]DMH�GH�FRQFHSWRV�GH�ÈOJHEUD�
OLQHDO��/RV�DXWRUHV�DQWHV�PHQFLRQDGRV�GHWHFWDURQ�TXH�WDOHV�GLILFXOWDGHV�HVWáQ�UHODFLRQDGDV�FRQ�HO�
obstáculo del formalismo��HO�FXDO�HVWá�tQWLPDPHQWH�YLQFXODGR�FRQ�HO�DSUHQGL]DMH�GH�FRQFHSWRV�GH�
ÈOJHEUD�OLQHDO��HQ�DPELHQWH�GH�SDSHO�\�OáSL]��

(Q�OD�DFWXDOLGDG��HO�XVR�GH�OD�WHFQRORJtD�HQ�ORV�VDORQHV�GH�FODVH�KD�SURPRYLGR�OD�LGHD�GH�TXH�
SRU�PHGLR�GH�pVWD�HV�SRVLEOH�VREUHSDVDU�HO�obstáculo del formalismo��(VWD�DILUPDFLyQ�HVWá�EDVDGD�
HQ�GLYHUVRV�DUWtFXORV�GH�LQYHVWLJDFLyQ�SXEOLFDGRV�HQ�UHYLVWDV�HVSHFLDOL]DGDV�\�HQ�PHPRULDV�GH�
FRQJUHVRV�LQWHUQDFLRQDOHV��3RU�HMHPSOR��*RO�\�6LQFODLU��������UHSRUWDQ�ORV�UHVXOWDGRV�GH�XQ�
HVWXGLDQWH�TXH�\D�KDEtD�FXUVDGR�ÈOJHEUD�OLQHDO��FRQ�TXLHQ�GLVFXWLHURQ�ORV�FRQFHSWRV�GH�Valores�\�
Vectores propios�DVRFLDGRV�FRQ�XQD�PDWUL]�GH�HQWUDGDV�UHDOHV��/RV�UHVXOWDGRV�GH�HVWDV�
LQYHVWLJDGRUDV�VXJLHUHQ�TXH�HO�DPELHQWH�GLQáPLFR��HQ�HO�TXH�VH�GHVDUUROOy�OD�LQYHVWLJDFLyQ��
IDYRUHFLy�HO�DSUHQGL]DMH�GH�HVRV�FRQFHSWRV�DEVWUDFWRV��3RU�VX�SDUWH��6RWR�\�5RPHUR��������XVDURQ�
DPELHQWHV�GLQáPLFRV�SDUD�DQDOL]DU�OD�SUREOHPáWLFD�UHODFLRQDGD�FRQ�HO�DSUHQGL]DMH�GHO�FRQFHSWR�GH�
�������������������������������������������������
��3DUD�XQD�GHVFULSFLyQ�EUHYH�GH�HVWDV�GRV�WHRUtDV�\�FyPR�ODV�XVDPRV�HQ�HO�DQáOLVLV�GH�ORV�GDWRV�GH�HVWD�
LQYHVWLJDFLyQ��YpDVH�*X]PáQ�\�=DPEUDQR���������
��/D�$FWLYLGDG�R�$FWLYLGDGHV��FRQ�PD\~VFXOD��HQ�HVWH�DUWtFXOR��VH�UHILHUH�D�DTXHOODV�TXH�OOHYy�D�FDER�HO�
HVWXGLDQWH�SDUD�TXH�OR�FRQGX]FD�DO�FRQFHSWR�R�FRQFHSWRV�GH�ÈOJHEUD�OLQHDO��PLHQWUDV�TXH�OD�7DUHD�R�ODV�
7DUHDV��FRQ�PD\~VFXODV���VH�UHILHUH�DO�WUDEDMR�HVSHFtILFR�TXH�HIHFWXDURQ�ORV�HVWXGLDQWHV�HQ�ODV�$FWLYLGDGHV��
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Transformaciones lineales��\�FX\D�SREODFLyQ�IXH�VHOHFFLRQDGD�GH�XQD�IDFXOWDG�GH�LQJHQLHUtD��6XV�
UHVXOWDGRV�LQGLFDQ�TXH�HO�DPELHQWH�GLQáPLFR��HQ�HO�TXH�VH�HIHFWXy�OD�LQYHVWLJDFLyQ��D\XGD�HQ�HO�
DSUHQGL]DMH�GH�SURSLHGDGHV�\�FDUDFWHUtVWLFDV�GH�ODV�Transformaciones lineales�DO�WUDQVLWDU�GH�XQ�
UHJLVWUR�D�RWUR��

(Q�HVWH�DUWtFXOR�HVWXGLDPRV�FyPR�HO�obstáculo del formalismo�SXHGH�VHU�³VREUHSDVDGR´�
XWLOL]DQGR�VRIWZDUH�GLQáPLFR��H�J���*HRJHEUD��HQ�HO�DSUHQGL]DMH�GH�FRQFHSWRV�UHODFLRQDGRV�FRQ�HO�
GH�EDVH�GH�XQ�HVSDFLR�YHFWRULDO��H�J���&RQMXQWR�JHQHUDGRU�GH�YHFWRUHV�\�'HSHQGHQFLD�H�
LQGHSHQGHQFLD�OLQHDO�GH�YHFWRUHV���(Q�HVWD�LQYHVWLJDFLyQ�LQFOXLPRV�GRV�DPELHQWHV��HO�WHFQROyJLFR�\�
HO�GH�SDSHO�\�OáSL]��/D�SUHJXQWD�TXH�JXLy�OD�SUHVHQWH�LQYHVWLJDFLyQ�HV��¢&yPR�LQIOX\HQ�ODV�
UHSUHVHQWDFLRQHV�JUáILFDV�GH�FRQFHSWRV�GH�ÈOJHEUD�OLQHDO�TXH�PLQLPL]DQ�ODV�GLILFXOWDGHV�GH�VX�
DSUHQGL]DMH��KDFLHQGR�XVR�GH�VRIWZDUH�GLQáPLFR"�3RU�OLPLWDFLRQHV�GH�HVSDFLR��HQ�HVWH�DUWtFXOR��
VyOR�VRQ�GLVFXWLGRV�ORV�GDWRV�SURYHQLHQWHV�GH�XQ�HTXLSR��WUHV�HVWXGLDQWHV���FRUUHVSRQGLHQWH�D�
FXDWUR�$FWLYLGDGHV��

Marco conceptual 
(O�WUDEDMR�GH�LQYHVWLJDFLyQ�HVWá�UHVSDOGDGR�SRU�GRV�WHRUtDV�FRJQLWLYDV��OD�GH�Cambio de 

atención��0DVRQ��������\�OD�GH�Representaciones��'XYDO���������������������/D�SULPHUD�WHRUtD�
HVWá�EDVDGD�HQ�WUHV�FRQFHSWRV�EáVLFRV��Atención��FRPR�PHGLR�HQ�HO�FXDO�VH�HIHFW~D�OD�REVHUYDFLyQ�
±GHO�HVWXGLDQWH±��pVWD�SHUPLWH�sustentar��discernir��relacionar��percibir�\�razonar�ORV�REMHWRV�
PDWHPáWLFRV�HQ�HVWXGLR��\�VLQ�HOOD�HV�LPSRVLEOH�GDU�VHQWLGR�D�OR�TXH�HO�HVWXGLDQWH�DSUHQGH��Estar 
consciente de…��FRQVLVWH�HQ�YHULILFDU�VL�HO�HVWXGLDQWH�OH�GD�VHQWLGR�D�OR�TXH�TXLHUH�FRQRFHU��\�
SUHFLVD�ORV�VHQWLGRV�VREUH�OR�TXH�HO�HVWXGLDQWH�\D�FRQRFH��\�OD�Actitud��FRPR�PHGLR�GH�GLVSRVLFLyQ�
GHO�HVWXGLDQWH�GH�TXHUHU�DSUHQGHU��/D�VHJXQGD�WHRUtD�HVWá�EDVDGD�HQ�GRV�FRQFHSWRV��Semiosis��
FRPR�DSUHKHQVLyQ�R�SURGXFFLyQ�GH�XQD�UHSUHVHQWDFLyQ�VHPLyWLFD��PHGLR�TXH�XVD�HO�LQGLYLGXR�SDUD�
H[WHULRUL]DU�VXV�UHSUHVHQWDFLRQHV�PHQWDOHV�±LPáJHQHV�VREUH�XQ�REMHWR±�FRQVWUXLGDV�SRU�HO�XVR�GH�
VLJQRV��OHQJXDMH�QDWXUDO��IyUPXODV�DOJHEUDLFDV��ILJXUDV�JHRPpWULFDV��HQWUH�RWURV���\�Noesis��DFWRV�
FRJQLWLYRV�FRPR�HO�DSUHQGL]DMH�GH�XQ�REMHWR��

$QDOL]DPRV�ORV�GDWRV�WRPDQGR�HQ�FXHQWD�ORV�SXQWRV�GRQGH�FRQIOX\HQ�ODV�GRV�WHRUtDV��HVWRV�
VRQ������Asociación de objetos��HO�FXDO�FRQWHPSOD�HO�KHFKR�GH�TXH�HO�DSUHQGL]DMH�GH�FRQFHSWRV��HQ�
PDWHPáWLFDV��SXHGH�VHU�PRVWUDGR�HQ�YDULDV�UHSUHVHQWDFLRQHV������Posición cognitiva��HO�FDPELR�GH�
FRQFLHQFLD�implícita�D�explícita��0DVRQ��������RFXUUH�FXDQGR�HO�HVWXGLDQWH�SXHGH�³YHU´��'XYDO��
������\�PDQHMDU�FRQVFLHQWHPHQWH�ORV�REMHWRV�GH�HVWXGLR�FRPR�XQ�WRGR������El estudiante le da 
sentido a lo que quiere conocer��VH�SUHVHQWD�FXDQGR�XQ�HVWXGLDQWH�PXHVWUD�GRPLQLR�GH�ORV�
FRQFHSWRV�Atención��Estar consciente de…�\�Actitud �0DVRQ���������\�SXHGH�HYLGHQFLDU�±FRQ�
UHODWLYD�IDFLOLGDG±�HO�SDVR�GH�XQ�UHJLVWUR�VHPLyWLFR�D�RWUR��'XYDO���������GHO�REMHWR�PDWHPáWLFR�HQ�
HVWXGLR��

Metodologta 
3articipantes 

/RV�HVWXGLDQWHV�TXH�LQWHUYLQLHURQ�HQ�OD�LQYHVWLJDFLyQ�IXHURQ�HOHJLGRV�SRU�HO�SURIHVRU�FRQ�
TXLHQ�KDEtDQ�HVWXGLDGR�ÈOJHEUD�OLQHDO��(O�FULWHULR�XVDGR�SRU�HO�SURIHVRU�SDUD�VHOHFFLRQDU�D�HVWRV�
HVWXGLDQWHV�VH�EDVy�HQ�HO�EXHQ�GHVHPSHxR�\�GLVSRVLFLyQ��Actitud��TXH�HOORV�KDEtDQ�WHQLGR�HQ�VX�
FXUVR�GH�ÈOJHEUD�OLQHDO��HQ�DPELHQWH�GH�SDSHO�\�OáSL]��HQ�XQ�LQVWLWXWR�WHFQROyJLFR�GH�OD�FLXGDG�GH�
0p[LFR��(O�WUDEDMR�VH�LPSOHPHQWy�FRQ����HVWXGLDQWHV�GH�QLYHO�VXSHULRU�GLVWULEXLGRV�HQ�FLQFR�
HTXLSRV��FDGD�XQR�GH�GRV�R�WUHV�LQWHJUDQWHV��1LQJXQR�GH�HOORV�KDEtD�WHQLGR�H[SHULHQFLD�SUHYLD�FRQ�
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HO�XVR�GH�*HRJHEUD�SDUD�UHVROYHU�7DUHDV�GH�ÈOJHEUD�OLQHDO��SRU�OR�TXH�VH�OHV�GLR�HQWUHQDPLHQWR�HQ�
HO�XVR�GHO�VRIWZDUH��DQWHV�GH�LQLFLDU�OD�WRPD�GH�GDWRV���
Disexo e implementaciyn de los instrumentos usados en el acopio de datos 

&RPR�SDUWH�GH�OD�PHWRGRORJtD�DGRSWDGD�IXHURQ�GLVHxDGRV��XQ�Pre-test��FXDWUR�$FWLYLGDGHV�\�
XQ�Post-test��/DV�FXDWUR�$FWLYLGDGHV�IXHURQ�DERUGDGDV�SRU�ORV�HVWXGLDQWHV�PHGLDQWH�HQWUHYLVWDV��QR�
DVt�HO�Pre�\�Post-test��TXH�IXHURQ�FRQWHVWDGRV�SRU�HOORV�HQ�IRUPD�LQGLYLGXDO��3UHYLR�DO�
HQWUHQDPLHQWR�GHO�VRIWZDUH��D�ORV�HVWXGLDQWHV�VH�OHV�DSOLFy�XQ�Pre-test��FRQ�OD�ILQDOLGDG�GH�LQGDJDU�
HO�QLYHO�GH�FRQRFLPLHQWRV�TXH�WHQtDQ�UHVSHFWR�D�ORV�FRQFHSWRV�UHODFLRQDGRV�FRQ�HO�GH�%DVH�GH�XQ�
HVSDFLR�YHFWRULDO��'HVSXpV�GH�OD�DSOLFDFLyQ�GHO�Pre-test��DERUGDURQ�ODV�$FWLYLGDGHV�PHGLDQWH�
HQWUHYLVWDV�\��DO�WpUPLQR�GH�pVWDV�VH�OHV�DSOLFy�XQ�Post-test.�(O�FRQWHQLGR�WHPáWLFR�GH�ODV�FXDWUR�
$FWLYLGDGHV�VRQ��$FWLYLGDG�,�&RQMXQWR�JHQHUDGRU�GH�YHFWRUHV�HQ� �� �\� �� ��$FWLYLGDG�,,�
&RPELQDFLyQ�OLQHDO�GH�YHFWRUHV�HQ� �� �\� �� ��$FWLYLGDG�,,,�'HSHQGHQFLD�H�LQGHSHQGHQFLD�OLQHDO�
GH�YHFWRUHV�HQ� �� �\� �� �\�$FWLYLGDG�,9�%DVH�GH�XQ�HVSDFLR�YHFWRULDO��/D�LPSOHPHQWDFLyQ�GH�ODV�
$FWLYLGDGHV�VH�HIHFWXy�HQ�HO�VDOyQ�GH�FODVHV�GH�ORV�HVWXGLDQWHV��/DV�VHVLRQHV�GH�WUDEDMR�WXYLHURQ�
XQD�GXUDFLyQ�DSUR[LPDGD�GH�HQWUH�WUHV�\�FXDWUR�KRUDV��ODV�FXDOHV�IXHURQ�YLGHR�JUDEDGDV��
Las Actividades 

(O�GLVHxR�GH�ODV�$FWLYLGDGHV�HVWXYR�D�FDUJR�SRU�ORV�DXWRUHV�GHO�SUHVHQWH�DUWtFXOR��\�IXHURQ�
LPSOHPHQWDGDV�SRU�HO�,QYHVWLJDGRU�(QWUHYLVWDGRU��HQ�DGHODQWH�,QY�(QW��PHGLDQWH�HQWUHYLVWDV�D�ORV�
HVWXGLDQWHV��(Q�HVDV�HQWUHYLVWDV�VH�SURSLFLDED�HO�DQáOLVLV�\�OD�UHIOH[LyQ�GH�VXV�DILUPDFLRQHV�
PHGLDQWH�GLVFXVLRQHV�WHQGLHQWHV�DO�DSUHQGL]DMH�GH�FRQFHSWRV��6H�SHUPLWLy�TXH�SUHJXQWDUDQ�GXGDV�
UHVSHFWR�D�OD�FRPSUHQVLyQ�GH�ORV�tWHPV�GH�OD�7DUHD��/RV�HVWXGLDQWHV�HVFULEtDQ�ODV�GHILQLFLRQHV�GH�
ORV�FRQFHSWRV�WDO�\�FRPR�HOORV�ODV�HQWHQGtDQ��HQ�ORV�HVSDFLRV�TXH�DSDUHFHQ�HQ�ODV�$FWLYLGDGHV�
GLVHxDGRV�FRQ�HVD�ILQDOLGDG��$O�WpUPLQR�GH�FDGD�VHVLyQ�GH�WUDEDMR��\�DO�LQLFLR�GH�OD�SUy[LPD��VH�
DQDOL]DED�\�GLVFXWtD�FRQ�HOORV�VX�WUDEDMR�SUHYLR��

Análisis de datos \ discusiyn de resultados 
(Q�HVWH�DUWtFXOR�GLVFXWLPRV�VyOR�ORV�GDWRV�VXUJLGRV�GHO�WUDEDMR�GH�XQ�HTXLSR�GH�HVWXGLDQWHV�

�(TXLSR�����(Q�DGHODQWH��ORV�LQWHJUDQWHV�GHO�HTXLSR�VH�GHQRPLQDQ�FRPR�(���(��\�(���

Análisis \ discusiyn de resultados� Actividad I Conjunto generador de vectores en ��  \ ��  
/D�$FWLYLGDG�LQLFLy�FRQ�OD�GLVFXVLyQ�GHO�FRQFHSWR�0~OWLSOR�GH�XQ�YHFWRU��/RV�HVWXGLDQWHV�QR�

WXYLHURQ�GLILFXOWDGHV�DO�PXOWLSOLFDU�XQ�HVFDODU�SRU�XQ�YHFWRU�\�GHWHUPLQDU�DVt�XQ�YHFWRU�P~OWLSOR�
GHO�SULPHUR��'H�XQD�OLVWD�GH�YHFWRUHV�HQ� �� ��HO�,QY�(QW�OHV�SUHJXQWy�TXp�YHFWRUHV��GH�HVD�OLVWD��
HUDQ�P~OWLSORV�HQWUH�HOORV��+H�DTXt�OD�UHVSXHVWD�GH�(���

�
Figura 1. 6ROXFLyQ�GH�OD�7DUHD�,M��GDGD�SRU�HO�(TXLSR����

��(��� ����� �\� ����� �� ��

��(��� 3HUR��£1R�VRQ�P~OWLSORV��>E3 no justifica su respuesta.@�
��,QY�(QW�� ¢3RU�TXp�GLFH�TXH�Vt�VRQ�P~OWLSORV"�>Dirigiéndose a E2.@�
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��(��� 3RUTXH�VH�PXOWLSOLFD�HO�SULPHU�YHFWRU�SRU�±��\�QRV�GD�HO�VHJXQGR�YHFWRU�>E3 con un 
movimiento de cabeza, da razón a E2.@�

��,QY�(QW�� /D�7DUHD�,M���)LJXUD����GLFH�TXH�³(O�YHFWRU� ����� �MXQWR�FRQ�VXV�P~OWLSORV�
JHQHUDQ�WRGD�XQD�OtQHD�UHFWD´��¢FXáO�OtQHD�UHFWD"�

��(��� /D�UHFWD�TXH�FRQWLHQH�DO�YHFWRU�>FRQWHVWDFLyQ�TXH�VXUJLy�XQD�YH]�TXH�REVHUYDURQ�
ORV�HVWXGLDQWHV�OD�UHFWD�TXH�FRQWLHQH�XQ�YHFWRU�HQ�OD�SDQWDOOD�GH�OD�FRPSXWDGRUD�@�

��,QY�(QW� ³$�SDUWLU�GH�XQ�YHFWRU��VH�SXHGH�µJHQHUDU¶�RWUR�YHFWRU�TXH�VH�HQFXHQWUD�
VREUH�OD�UHFWD�TXH�OR�FRQWLHQH´��¢(V�YHUGDGHUD�HVWD�DILUPDFLyQ"�

��(��� £<R�FUHR�TXH�QR��>Interrumpe E2.@�
��(�� £<R�FUHR�TXH�Vt��3RUTXH�VH�HVWá�PXOWLSOLFDQGR�SRU�XQD�FRQVWDQWH�\�QRV�HVWá�GDQGR�

RWUR�YHFWRU�TXH�HVWá�HQ�OD�PLVPD�UHFWD��HQWRQFHV�KD\�XQ�HVFDODU�TXH�PXOWLSOLFDGR�SRU�HO�YHFWRU�
LQLFLDO�QRV�GD�HO�YHFWRU�ILQDO�>con un movimiento afirmativo de cabeza, E3 acepta la respuesta de 
E2.@�

��� ,QY�(QW�� 6L�VH�ORFDOL]DQ�SXQWRV�HQ�OD�UHFWD�TXH�VH�³JHQHUDQ´�D�SDUWLU�GHO�YHFWRU�
LQLFLDO��¢H[LVWHQ�P~OWLSORV�GHO�YHFWRU� ����� �TXH�³JHQHUHQ´�D�HVWRV�³QXHYRV�YHFWRUHV´"�>Los 
estudiantes interrumpen y contestan con un categórico ¡Sí!@�$KRUD��VL�HO�SXQWR�VH�HQFXHQWUD�HQ�OD�
UHFWD��SHUR�IXHUD�GH�OD�SDQWDOOD��\�GDGR�TXH�³QR�VH�YH´��¢VLJQLILFD�TXH�QR�H[LVWD�XQ�YHFWRU�P~OWLSOR�
GH�HVH�YHFWRU"�

��� (��� $XQTXH�³QR�VH�YHD´�HO�P~OWLSOR�H[LVWH�>HO�HVWXGLDQWH�HVWá�GLVFHUQLHQGR�
�0DVRQ��������\�YLVXDOL]DQGR��'XYDO��������HO�FRPSRUWDPLHQWR�GHO�REMHWR�PDWHPáWLFR�HQ�
HVWXGLR@��3RUTXH�OD�Q�HV�LQILQLWD�>(��KDFH�XQ�JHVWR�GH�DFHSWDFLyQ��HQ�HVWRV�PRPHQWRV�ORV�
HVWXGLDQWHV�KDQ�HYLGHQFLDGR�OD�UHODFLyQ��0DVRQ��������GH�³LQILQLWR´�HQWUH�³Q´�\�³F´�@�

$�FRQWLQXDFLyQ��HO�,QY�(QW�VROLFLWy�D�ORV�HVWXGLDQWHV�DFWLYDU�HO�FRPDQGR�Animación�GH�
*HRJHEUD�SDUD�VHU�DSOLFDGR�HQ�ORV�P~OWLSORV�GHO�YHFWRU� ����� ��(VWD�DFFLyQ�SHUPLWLy�TXH�ORV�
HVWXGLDQWHV�YLVXDOL]DUDQ��'XYDO��������HO�VLJQLILFDGR�GH�&RQMXQWR�JHQHUDGRU�GH�YHFWRUHV�GH� �� ��
/D�)LJXUD���SUHVHQWD�WUHV�LPáJHQHV�GH�YHFWRUHV�P~OWLSORV�GHO�YHFWRU� ��������X  �SDUD�ORV�YDORUHV�

���F � �� �F � �\� ���F � ��ORV�HVWXGLDQWHV�REVHUYDURQ�TXH�HQ�OD�PHGLGD�HQ�TXH�YDUtD�HO�HVFDODU�
F��ORV�YHFWRUHV�P~OWLSORV�FXEUtDQ�OD�UHFWD� ����[\  ��

�� �� �
�������������� ���F � ����������������������� �F � �������������������������� ��F .� �

Figura 2. 9HFWRUHV�P~OWLSORV�GH� ��������X  �\�OD�UHFWD�TXH�JHQHUD��GDGRV�SRU�HO�(TXLSR��� 

$O�FRQWLQXDU�FRQ�OD�HQWUHYLVWD��HO�,QY�(QW�PRWLYy�D�ORV�HVWXGLDQWHV�FRQ�OD�LGHD�GH�TXH�
H[WUDSRODUDQ�HO�FRQFHSWR�GH�&RQMXQWR�JHQHUDGRU�GH�YHFWRUHV��SDUD�HVSDFLRV�YHFWRULDOHV�GLVWLQWRV�GH�

�� ��(O�VLJXLHQWH�H[WUDFWR�GH�OD�HQWUHYLVWD�HYLGHQFLD�OR�RFXUULGR�HQ�HVWD�SDUWH�GHO�HSLVRGLR��

��� ,QY�(QW�� 6L�WRPDV�HQ�FXHQWD�XQ�YHFWRU�GH� �� ��\�GHWHUPLQDV�VXV�P~OWLSORV��
¢TXp�³JHQHUDQ´�HVRV�YHFWRUHV"�



Base de un espacio vectorial de n�  y tecnología� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

��� (��� 7DPELpQ�XQD�UHFWD��

��� ,QY�(QW�� 3HUR�HQ� �� �WDPELpQ�VH�SXHGH�WUD]DU�XQD�UHFWD�D�SDUWLU�GH�XQ�YHFWRU�
HQ�HVWH�Espacio vectorial��¢TXp�SDVD�VL�VH�WUDWD�GH�XQ�YHFWRU�GH� �� "�3RUTXH�XQ�YHFWRU�GH� �� ��\D�
QR�VH�SXHGH�WUD]DU��¢VLJQLILFD�TXH�HVH�YHFWRU�GH� �� �QR�³JHQHUD´�XQD�UHFWD"�

��� (��� £<R�FUHR�TXH�Vt��$XQTXH�QR�VH�WHQJD�XQD�SHUFHSFLyQ�>representación@�FRQ�
XQD�JUáILFD��QR�TXLHUH�GHFLU�TXH�QR�H[LVWD��6H�VXSRQH�TXH�FRQ�OD�IRUPD�DOJHEUDLFD�VL�VH�SXHGH��>La 
respuesta de E3 evidencia claridad en la percepción –posición cognitiva (Mason, 2008; Duval, 
2003)– de lo que sucede en espacios vectoriales euclidianos n� , con �tn , en cuanto al sub-
espacio generado por los múltiplos de un vector en ese espacio, cuya gráfica no existe.@�

'XUDQWH�OD�HQWUHYLVWD��ORV�WUHV�HVWXGLDQWHV�PRVWUDEDQ�GLIHUHQWHV�Actitudes��0DVRQ���������(��
HUD�DFWLYR��SHUR�VXV�DILUPDFLRQHV�FDUHFtDQ�GH�FRQWXQGHQFLD��(���DFHUWDGR�HQ�VXV�FRPHQWDULRV��SHUR�
QR�PRVWUDED�DXWRULGDG�SDUD�TXH�VXV�FRPSDxHURV�DSUHQGLHUDQ�HO�FRQFHSWR�HQ�GLVFXVLyQ��\�(��HVWDED�
FDOODGR�\�SDUHFtD�FRQIXQGLGR�SRU�ODV�RSLQLRQHV�GH�VXV�FRPSDxHURV� 

(O�FRQVHQVR�HQWUH�ORV�LQWHJUDQWHV�GHO�HTXLSR�±UHVSHFWR�GHO�FRQRFLPLHQWR�DFHSWDEOH�GHO�
FRQFHSWR�0~OWLSOR�GH�XQ�YHFWRU±�VH�GLR�FXDQGR�REVHUYDURQ�HQ�OD�SDQWDOOD�GH�OD�FRPSXWDGRUD�HO�
PRYLPLHQWR�GLQáPLFR�GHO�YHFWRU�P~OWLSOR�FX�GH�OD�)LJXUD���WUD]DGR�HQ�*HRJHEUD��D�SDUWLU�GHO�
YHFWRU� ���������X  ��/RV�HVWXGLDQWHV�REVHUYDURQ�FyPR�FDPELy��GH�PDJQLWXG�\�GLUHFFLyQ��HO�YHFWRU�
FX��FDGD�YH]�TXH�HO�HVFDODU�F�OR�KDFtD��

/D�YLVXDOL]DFLyQ�GH�YHFWRUHV�\�VXV�P~OWLSORV��HQ�OD�SDQWDOOD�GH�OD�FRPSXWDGRUD��FRPR�VH�
GHVFULELy�HQ�HO�SáUUDIR�SUHFHGHQWH��\�VXV�GLVWLQWDV�representaciones dinámicas��promovió�HQ�ORV�
LQWHJUDQWHV�GHO�(TXLSR���XQ�Cambio de atención��0DVRQ��������GH�OD�IRUPD�HQ�FyPR�HQWHQGtDQ�HO�
FRQFHSWR�0~OWLSOR�GH�XQ�YHFWRU��\D�TXH�pVWH��QR�HUD�VyOR�DTXHO�JHQHUDGR�SRU�ORV�Q~PHURV�HQWHURV��
FRPR�HOORV�±ORV�HVWXGLDQWHV±�OR�SHQVDEDQ�LQLFLDOPHQWH��VLQR�TXH�REVHUYDURQ�TXH�VH�WUDWDED�GH�XQD�
infinidad�GH�P~OWLSORV�GH�HVH�YHFWRU��(VWD�DFFLyQ��PHGLDGD�SRU�HO�VRIWZDUH��ORV�OOHYy�D�GHILQLU�HO�
FRQFHSWR�GH�&RQMXQWR�JHQHUDGRU�GH�YHFWRUHV��D�SDUWLU�GH�ORV�P~OWLSORV�GH�XQ�YHFWRU��YpDVH�ODV�
7DUHDV�,R��\�,S��GH�OD�)LJXUD�����$FFLyQ�FRQ�OD�TXH�FRQFOX\y�OD�$FWLYLGDG�,��

� �
Figura 3. 6ROXFLyQ�GH�ORV�HVWXGLDQWHV�GHO�(TXLSR����D�ODV�7DUHDV�,R��\�,S�� 

Análisis \ discusiyn de resultados� Actividad II Combinaciyn lineal de vectores en ��  \ ��  
(Q�OD�$FWLYLGDG�,,��ORV�HVWXGLDQWHV�WUDEDMDURQ�HQ�ODV�7DUHDV�TXH�ORV�FRQGXFLUtDQ�D�GHILQLU�HO�

FRQFHSWR�GH�&RPELQDFLyQ�OLQHDO�GH�YHFWRUHV��3DUD�ORJUDU�HVWH�SURSyVLWR��VH�QHFHVLWy�TXH�ORV�
HVWXGLDQWHV�FRQWDUDQ�FRQ�XQ�DSUHQGL]DMH�HILFLHQWH�GHO�FRQFHSWR�&RQMXQWR�JHQHUDGRU�GH�YHFWRUHV��
TXH�HOORV�WUDEDMDURQ�HQ�OD�$FWLYLGDG�,��/RV�HVWXGLDQWHV�LQLFLDURQ�OD�$FWLYLGDG�FRQFHUQLHQWH�D�ODV�
7DUHDV�GH�OD�$FWLYLGDG�,,��(O�,QY�(QW�OHV�SLGLy�TXH�LGHQWLILFDUDQ�HQ�OD�YHQWDQD�GH�JUáILFRV�GH�
*HRJHEUD��ODV�FDUDFWHUtVWLFDV�TXH�SUHVHQWDQ�GRV�YHFWRUHV�LJXDOHV��/D�)LJXUD���PXHVWUD�FyPR�
LQWHUSUHWDQ�ORV�HVWXGLDQWHV�HO�FRQFHSWR�GH�LJXDOGDG�GH�YHFWRUHV���
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�
Figura 4. 6ROXFLyQ�GH�ORV�HVWXGLDQWHV�GHO�(TXLSR����D�ODV�7DUHDV�,,I�� 

(Q�OD�VLJXLHQWH�7DUHD��D�ORV�HVWXGLDQWHV�VH�OHV�SUHJXQWy�VL�OD�RSHUDFLyQ� ����������� �� �HV�HO�
YHFWRU� ������ ��$O�KDFHU�ODV�RSHUDFLRQHV��UHVSRQGLHURQ�³QR�VRQ�LJXDOHV´��\�VH�OHV�SURSXVR�TXH�
FDOFXODUDQ�ODV�FRQVWDQWHV�F�\�G��WDOHV�TXH� �����G�����F������ � � ��7DUHD�TXH�TXHGy�UHVXHOWD�FRPR�
VH�PXHVWUD�HQ�OD�)LJXUD����

�
Figura 5. &áOFXOR�GH�ODV�FRQVWDQWHV�F�\�G�TXH�VDWLVIDFHQ�OD�LJXDOGDG� �����G�����F������ � � � 

&XDQGR�ORV�HVWXGLDQWHV�PDQLSXODURQ�HQ�*HRJHEUD�ORV�P~OWLSORV�GH�ORV�YHFWRUHV� �����X � �\�
�����Y  ��REVHUYDURQ��TXH� ������������������������ � �� ��YpDVH�)LJXUD�����DVt�FRPSUREDURQ�HO�

FáOFXOR�GH�OD�)LJXUD����\�VH�GLHURQ�FXHQWD�GH�TXH�DO�PDQLSXODU�OD�VXPD�GH�P~OWLSORV��YHFWRU�
GHQRWDGR�FRPR� FXPGY �±QRWDFLyQ�HQ�*HRJHEUD±�HQ�OD�)LJXUD����SRGtD�³DOFDQ]DU´�FXDOTXLHU�SXQWR�
HQ�HO�SODQR�\��SRU�WDQWR��HO�FRUUHVSRQGLHQWH�YHFWRU�GH�SRVLFLyQ��'H�HVWD�IRUPD��VH�YLR�IDYRUHFLGR�HO�
DSUHQGL]DMH�GHO�FRQFHSWR�VXPD�GH�P~OWLSORV�GH�YHFWRUHV�GH�ORV�HVWXGLDQWHV��(Q�HVDV�DFFLRQHV��HOORV�
XVDURQ�GRV�UHSUHVHQWDFLRQHV��OD�DOJHEUDLFD�\�OD�JHRPpWULFD��'XYDO����������������������

�
Figura 6. &áOFXOR�ODV�FRQVWDQWHV�F�\�G�TXH�VDWLVIDFHQ� �����G�����F������ � � � 

/D�GXGD�GH�ORV�HVWXGLDQWHV�HUD�VL�OD�VXPD�GH�P~OWLSORV�GH�ORV�YHFWRUHV�X�\�Y��FRPR�ORV�
LQGLFDGRV�HQ�OD�)LJXUD����³DOFDQ]DQ´�YHFWRUHV�TXH�QR�VH�PXHVWUDQ�HQ�OD�SDQWDOOD��(O�VLJXLHQWH�
H[WUDFWR�GH�OD�HQWUHYLVWD�HYLGHQFLD�OR�VXFHGLGR�HQ�HVWD�SDUWH�GHO�WUDEDMR��

��� ,QY�(QW�� ¢(O�YHFWRU� GYFX � �>en la Figura 6@�SXHGH�VHU�FXDOTXLHU�SXQWR�ILQDO�

�������������������������������������������������
��(O�VRIWZDUH�DSUR[LPD�ODV�FRQVWDQWHV� �

��F � �\� �
�G  ��FDOFXODGR�SRU�ORV�HVWXGLDQWHV�HQ�OD�7DUHD�,,R���

UHVSHFWLYDPHQWH�FRPR� ����F � �\� ����G  ��
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GH�XQ�YHFWRU�GHO�SODQR��DXQ�FXDQGR�³QR�VH�YHD´�HQ�SDQWDOOD"�
��� (��� £6t���SRUTXH�KDFLHQGR�XQ�zoom�\D�SRGHPRV�YHU�HO�SXQWR�TXH�GHVHDPRV�\�

HQWRQFHV�ORFDOL]DPRV�HO�YHFWRU� GYFX � �TXH�OOHJD�D�HVH�SXQWR��

&RQ�HO�FRPHQWDULR�GH�(���HO�(TXLSR���KDEtD�GHWHUPLQDGR�TXH�FXDOTXLHU�YHFWRU�HQ� �� �GH�OD�
IRUPD� ��� ED �VH�SRGtD�HVFULELU�FRPR�OD�VXPD�GH�ORV�P~OWLSORV�GH�ORV�YHFWRUHV� �����X � �\�

�����Y  ��(Q�VHJXLGD��HO�,QY�(QW�OHV�SUHJXQWy�VREUH�TXp�FDUDFWHUtVWLFDV�WLHQHQ�ORV�YHFWRUHV�SDUD�
TXH�XQ�SDU�GH�HVWRV�³DOFDQFH´�FXDOTXLHU�SXQWR�GHO�SODQR��(��FRQWHVWy� 

��� (�� 3XHGH�VHU�TXH�VHD�SRUTXH�ORV�YHFWRUHV�QR�VRQ�P~OWLSORV��>(��KDEtD�
YLVXDOL]DGR��'XYDO��������TXH�OD�VXPD�GH�ORV�P~OWLSORV�GH�ORV�YHFWRUHV�GDGRV��SRGtD�DOFDQ]DU�
FXDOTXLHU�SXQWR�HQ�HO�SODQR�@�

&RQ�HO�FRPHQWDULR�GH�(��HQ�OD�OtQHD�����HO�(TXLSR���KDEtD�GHWHUPLQDGR�TXH�FXDOTXLHU�YHFWRU�
HQ� �� �GH�OD�IRUPD� ��� ED �VH�SRGtD�HVFULELU�FRPR�OD�VXPD�GH�ORV�P~OWLSORV�GH�ORV�YHFWRUHV�

�����X � �\� �����Y  ��HVSHFLILFDFLyQ�TXH�ORV�HVWXGLDQWHV�ORJUDURQ�JHQHUDOL]DU�SDUD�FXDOTXLHU�
RWUR�SDU�GH�YHFWRUHV�>QR�P~OWLSORV�HQWUH�HOORV@�HQ�HO�SODQR� 

$�FRQWLQXDFLyQ��VH�VLJXLy�FRQ�XQ�SURFHGLPLHQWR�VLPLODU�±FRPR�FXDQGR�FDOFXODURQ�ODV�
FRQVWDQWHV�F�\�G�TXH�VDWLVIDFHQ� ZGYFX  � ��GRQGH�Z�HV�XQ�YHFWRU�FXDOTXLHUD�GH� ��� ��/RV�
HVWXGLDQWHV�WUDEDMDURQ�FRQ�SDSHO�\�OáSL]�SDUD�FDOFXODU�FRQVWDWHV�F��G�\�H�TXH�VDWLVIDFHQ�

���������H�G�������F���  ���� ��7DUHD�TXH�WDPELpQ�KLFLHURQ�FRQ�XQ�DUFKLYR�GH�*HRJHEUD�±TXH�
HOORV�GLVHxDURQ±�\�TXH�DO�PDQHMDUOR��SXGLHURQ�percibir��0DVRQ��������TXH�KDEtD�XQD�LQILQLGDG�GH�
FRQVWDQWHV�F��G�\�H�TXH�VDWLVIDFHQ� RHZGYFX  �� ��GRQGH�X��Y�\�Z�VRQ�YHFWRUHV�GH� �� ��

$O�SURVHJXLU�FRQ�OD�HQWUHYLVWD��ORV�HVWXGLDQWHV�(��\�(��VH�HTXLYRFDURQ�DO�UHVSRQGHU�ODV�
SUHJXQWDV��¢&XáQWRV�HVFDODUHV�GLVWLQWRV�GH�FHUR�VDWLVIDFHQ� ZGYXFXF ����  �� ��GRQGH�ORV�
YHFWRUHV� �X �\� �X �VRQ�P~OWLSORV"�¢&XáQWRV�HVFDODUHV�GLVWLQWRV�GH�FHUR�VDWLVIDFHQ�

ZYGYGXFXF ��������  ��� �GRQGH� �X �\� �X �� �Y �\� �Y �VRQ�P~OWLSORV�HQWUH�HOORV"�1R�REVWDQWH��ORV�
HVWXGLDQWHV�FRUULJLHURQ�VXV�UHVSXHVWDV�FXDQGR�VH�OHV�IDFLOLWy�XQ�DUFKLYR�GH�*HRJHEUD�TXH�OHV�
SHUPLWLy�OD�LQWHUSUHWDFLyQ�FRUUHFWD�GH�ODV�UHVSXHVWDV�GH�HVWDV�SUHJXQWDV��/D�HQWUHYLVWD�VH�UHDQXGy��\�
WUDV�OD�SUHFHGHQWH�UHIOH[LyQ�GH�ORV�HVWXGLDQWHV��HOORV�FRQWHVWDURQ�ORV�FXHVWLRQDPLHQWRV�GHO�
LQYHVWLJDGRU�\�WUDEDMDURQ�HQ�HO�VLJXLHQWH�HMHPSOR� 

��� ,QY�(QW�� ¢&XáQWRV�HVFDODUHV�GLVWLQWRV�GH�FHUR�VDWLVIDFHQ� �HZGYFX  �� "�
'RQGH�ORV�YHFWRUHV�X��Y�\�Z�QR�VRQ�P~OWLSORV�HQWUH�HOORV��>En el pizarrón fueron trazados los 
vectores X, Y y Z no múltiplos entre sí.@�

��� (��\�(��� £,QILQLGDG��>Respuesta categórica.@��

��� ,QY�(QW�� ¢&XáQWRV�YHFWRUHV�GH� �� �FRPR�PtQLPR�VH�QHFHVLWDQ�SDUD�TXH�VyOR�
H[LVWD�XQ�SDU�GH�HVFDODUHV�F�\�G�TXH�VDWLVIDJDQ� ���YGYG���XFXFZ �������� ����� "�

��� (��� £'RV��>5HVSXHVWD�FDWHJyULFD��TXH�(��DFHSWD�FRQ�XQ�PRYLPLHQWR�GH�FDEH]D��
SRVLFLyQ�GH�ORV�HVWXGLDQWHV�TXH�VH�SXHGH�LQWHUSUHWDU�TXH�HOORV�HVWDEDQ�SHUFLELHQGR�SURSLHGDGHV�
�0DVRQ��������GH�VXPD�GH�YHFWRUHV�@�

/D�FRQWXQGHQFLD�GH�ODV�UHVSXHVWDV�GH�ORV�HVWXGLDQWHV�(��\�(���OtQHDV����\�����HV�
FRQVHFXHQFLD�GH�KDEHU�HIHFWXDGR�ODV�7DUHDV�FRQ�SDSHO�\�OáSL]�\�FRQ�*HRJHEUD���
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� �
Figura 7. 'HILQLFLyQ�GHO�FRQFHSWR�&RPELQDFLyQ�OLQHDO�GH�YHFWRUHV��

3DUD�ORV�HVWXGLDQWHV�QR�UHVXOWy�VHQFLOOR�GHILQLU�HO�FRQFHSWR�GH�&RPELQDFLyQ�OLQHDO�GH�
YHFWRUHV��DVt�OR�PXHVWUD�OD�VROXFLyQ�GH�OD�7DUHD�,,HH��HQ�OD�)LJXUD����VLQ�HPEDUJR��HQ�OD�7DUHD�,,II���
HO�(TXLSR���GHILQLy�HVWH�FRQFHSWR��D�SDUWLU�GHO�WUDEDMR�HIHFWXDGR�HQ�*HRJHEUD��GXUDQWH�OD�
UHVROXFLyQ�GH�OD�$FWLYLGDG�,,��(Q�VX�WUDEDMR��ORV�HVWXGLDQWHV�PRVWUDURQ�XQ�DFHUFDPLHQWR�IDYRUDEOH�
HQ�OD�GHILQLFLyQ�GHO�FRQFHSWR��FRPSDUDGR�FRQ�OD�VROXFLyQ�GH�OD�7DUHD�,,HH���

&RQ�OD�WHUPLQDFLyQ�GH�ODV�7DUHDV�GH�OD�$FWLYLGDG�,,��DXQDGR�DO�HVWXGLR�OOHYDGR�D�FDER�HQ�OD�
$FWLYLGDG�,��ORV�HVWXGLDQWHV�HVWDEDQ�SUHSDUDGRV�SDUD�WUDEDMDU�HO�FRQFHSWR�GH�'HSHQGHQFLD�H�
LQGHSHQGHQFLD�OLQHDO�GH�YHFWRUHV. 

$QáOLVLV�\�GLVFXVLyQ�GH�UHVXOWDGRV��$FWLYLGDG�,,,�'HSHQGHQFLD�H�LQGHSHQGHQFLD�OLQHDO�GH�
YHFWRUHV�HQ� �� �\� �� �

(Q�XQ�FRQWH[WR�VLPLODU�TXH�HQ�ODV�$FWLYLGDGHV�,�\�,,�SUHFHGHQWHV��HQ�OD�$FWLYLGDG�,,,�HO�
HVWXGLDQWH�WUDEDMy�HQ�7DUHDV�TXH�OR�FRQGXMHURQ�D�OD�GHILQLFLyQ�GH�ORV�FRQFHSWRV�&RQMXQWR�GH�
YHFWRUHV�OLQHDOPHQWH�GHSHQGLHQWHV�\�&RQMXQWR�GH�YHFWRUHV�OLQHDOPHQWH�LQGHSHQGLHQWHV�HQ� �� �\�

�� ��/D�HQWUHYLVWD�LQLFLy�FXDQGR�HO�LQYHVWLJDGRU�SUHJXQWy��¢&XáQWDV�combinaciones lineales�
GHWHUPLQDQ�GRV�YHFWRUHV�QR�P~OWLSORV�GH� �� "�/D�UHVSXHVWD�GH�(��IXH�OD�VLJXLHQWH��

��� (��� (V�~QLFD��SRUTXH�ORV�YHFWRUHV�GHFtDPRV�TXH�HQ�HVWH�HMHPSOR�� �
>señala con el dedo de su mano izquierda el dibujo trazado en el pizarrón@��VRQ�GRV�YHFWRUHV�TXH�

QR�VRQ�P~OWLSORV�>se refiere a los vectoes Y y Z@��VL�IXHUDQ�P~OWLSORV�VHUtD�HQ�HVWD�IRUPD�� ��
\�JHQHUDUtDQ�XQD�UHFWD��SHUR�FRPR�QR�VRQ�P~OWLSORV��VH�HQFXHQWUD�XQD�FRQVWDQWH�PXOWLSOLFDGD�SRU�Y�
\�RWUD�PXOWLSOLFDGD�SRU�Z��HVDV�FRQVWDQWHV�VRQ�~QLFDV�TXH�JHQHUDUtDQ�RWUR�YHFWRU�>de �� .@�

��� ,QY�(QW�� (Q�OD�$FWLYLGDG�,,�YLPRV�TXH�OD�&RPELQDFLyQ�OLQHDO��
�����G������F�����  � �HV�~QLFD��HV�GHFLU�� �F  �\� ��G  �SHUR�HQ�� �� G���������F������� �

��������H���������  � �¢OD�WHUQD� �F  �� �G  �\� �H  �HV�~QLFD��R�KDEUá�RWUDV�WHUQDV�TXH�UHVXHOYDQ�
>VDWLVIDJDQ@�HVWD�HFXDFLyQ�YHFWRULDO"�

��� (�� £6t�KD\�PáV�WHUQDV��>No convencido.@�
��� ,QY�(QW�� ¢&yPR�SRGUtDQ�DUJXPHQWDU�TXH�QR�H[LVWD�RWUD�DOWHUQDWLYD�DGHPáV�GH�

OD�WHUQD� �F  �� �G  �\� �H  "�
8QD�YH]�TXH�HO�(TXLSR���FRQVWUX\y�ORV�YHFWRUHV��XVDQGR�*HRJHEUD��YpDVH�)LJXUD�����HO�

LQYHVWLJDGRU�OHV�SUHJXQWy�VL�ORV�YHFWRUHV�X��Y�\�Z�VRQ�P~OWLSORV�XQR�GHO�RWUR��+H�DTXt�VXV�
UHVSXHVWDV��
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�
Figura 8. 9HFWRUHV�X��Y�\�Z�GH �� �QR�P~OWLSORV�HQWUH�HOORV��

��� (��� £1R��1LQJ~Q�YHFWRU�VH�HQFXHQWUD�HQ�HO�(VSDFLR�JHQHUDGR�GH�>SRU@�ORV�RWURV�
GRV��/RV�YHFWRUHV�QR�VRQ�P~OWLSORV��

��� ,QY�(QW�� (QWRQFHV��¢FXáO�HV�VX�UHVSXHVWD"�>Se refiere a la pregunta hecha en 
la línea 26.@�

(O�LQYHVWLJDGRU�VH�GLR�FXHQWD�GH�TXH�D�ORV�DOXPQRV�VH�OHV�GLILFXOWDED�FRQWHVWDU�OD�SUHJXQWD�GH�
OD�OtQHD�����FRQ�WUHV�YHFWRUHV�QR�P~OWLSORV�HQWUH�Vt�GH� �� ���SRU�OR�TXH�GHFLGLy�WUDEDMDU�FRQ�HOORV��
XVDQGR�YHFWRUHV�GH� �� ��(O�LQYHVWLJDGRU�VROLFLWy�D�ORV�HVWXGLDQWHV�TXH�DEULHUDQ�HO�DUFKLYR�GH�
*HRJHEUD�GRQGH�DSDUHFHQ�ORV�YHFWRUHV�X��Y�\�Z�GH�PDQHUD�TXH�PDQLSXODUDQ�VXV�P~OWLSORV�FX��GY�\�
HZ���FRQ�OD�LQWHQFLyQ�GH�TXH�OD�&RPELQDFLyQ�OLQHDO� HZGYFX �� �IXHUD�HO�YHFWRU�FHUR�GH� �� �
�YpDVH�)LJXUD�����GHVSXpV��OHV�SUHJXQWy��¢FyPR�LGHQWLILFDV�JHRPpWULFDPHQWH�TXH�GLFKD�
&RPELQDFLyQ�OLQHDO�HV�HO�YHFWRU�FHUR"�(��FRQWHVWy��

�
Figura 9. 0DQLSXODFLyQ�GH�ORV�P~OWLSORV�GH�ORV�YHFWRUHV�X��Y�\�Z�GH� �� ��

��� (��� 6X�UHVXOWDQWH�>se refiere al vector FXPGYPHZ ±QRWDFLyQ�HQ�*HRJHEUD±�de la 
Figura 9@�GLVPLQX\H�KDVWD�HO�SXQWR� � ���� �>Hl estudiante hace un gesto, uniendo los dedos de su 

mano�� �@�
(O�LQYHVWLJDGRU�FRQWLQXy�FRQ�OD�HQWUHYLVWD��FRQ�OD�LQWHQFLyQ�GH�TXH�ORV�HVWXGLDQWHV�

SURIXQGL]DUDQ�OD�LGHD�HQ�WRUQR�D�TXH�WUHV�YHFWRUHV�QR�P~OWLSORV�GH� �� �WLHQHQ�XQD�LQILQLGDG�GH�
FRPELQDFLRQHV�OLQHDOHV��TXH�GDQ�FRPR�UHVXOWDGR�HO�YHFWRU�FHUR��DGHPáV��TXH�GRV�YHFWRUHV�QR�
P~OWLSORV�GH� �� �WLHQHQ�VyOR�XQD�&RPELQDFLyQ�OLQHDO�TXH�GD�FRPR�UHVXOWDGR�HO�YHFWRU�FHUR��(Q�
VHJXLGD��VH�PXHVWUD�XQ�H[WUDFWR�GH�OD�HQWUHYLVWD�VREUH�OR�DQWHV�FRPHQWDGR��

��� ,QY�(QW�� ¢&XáQWDV�FRPELQDFLRQHV�OLQHDOHV�H[LVWHQ�HQ�HVWH�HMHPSOR�� "�
��� (��� £8QD�LQILQLGDG��

��� ,QY�(QW�� <��¢HQ�HVWH�HMHPSOR�� "�
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��� (���(��\�(��� £8QD�LQILQLGDG��

��� ,QY�(QW�� <��¢HQ�HVWH�HMHPSOR�� "�
��� (��\�(��� £8QD�FRPELQDFLyQ��
(O�(TXLSR���KL]R�XQ�FRPSDUDWLYR��GHVGH�HO�SXQWR�GH�YLVWD�JHRPpWULFR���GH�FyPR�HV�HO�

Q~PHUR�GH�FRPELQDFLRQHV�OLQHDOHV��GH�WUHV�YHFWRUHV�QR�P~OWLSORV�GH� �� ��UHVSHFWR�GH�GRV�YHFWRUHV�
QR�P~OWLSORV�GH� �� ��GHMDQGR�YHU�HQ�HO�SULPHUR�TXH�H[LVWH�XQD�LQILQLGDG�GH�FRPELQDFLRQHV�OLQHDOHV�
LJXDOHV�DO�YHFWRU�FHUR��\�HQ�HO�VHJXQGR�TXH��VyOR�KD\�XQD�&RPELQDFLyQ�OLQHDO��FX\R�UHVXOWDGR�HV�HO�
YHFWRU�FHUR��YpDVH�HO�WUDEDMR�HQ�*HRJHEUD�\�OD�FRQFOXVLyQ�GH�ORV�HVWXGLDQWHV�HQ�OD�7DUHD�,,,M��GH�OD��
)LJXUD������

�
Figura 10. &RPELQDFLyQ�OLQHDO�~QLFD� 

8Q�SURFHGLPLHQWR�VLPLODU�DO�SUHFHGHQWH��SHUR�DKRUD�DQDOL]DQGR�FRQMXQWR�GH�YHFWRUHV�GH� �� ��
FRQGXMR�D�ORV�HVWXGLDQWHV�D�FRQFOXVLRQHV�VHPHMDQWHV��HV�GHFLU��HOORV�±ORV�HVWXGLDQWHV±�ORJUDURQ�
³GHVFXEULU´�TXH�WUHV�HV�HO�Q~PHUR�Pá[LPR�GH�YHFWRUHV�QR�P~OWLSORV�GH� �� ��GH�IRUPD��TXH�XQR�GH�
HOORV�QR�VH�HQFXHQWUD�HQ�HO�SODQR�TXH�FRQWLHQH�D�ORV�RWURV�GRV��WDOHV�TXH�HVWRV�YHFWRUHV�FXHQWDQ�FRQ�
VyOR�XQD�&RPELQDFLyQ�OLQHDO�LJXDO�DO�YHFWRU�FHUR��$O�ILQDO�GH�HVWD�SDUWH�GH�OD�HQWUHYLVWD��ORV�
HVWXGLDQWHV�GHILQLHURQ�ORV�FRQFHSWRV��&RQMXQWR�GH�YHFWRUHV�OLQHDOPHQWH�GHSHQGLHQWHV��DVt�FRPR�HO�
FRQFHSWR�GH�&RQMXQWR�GH�YHFWRUHV�OLQHDOPHQWH�LQGHSHQGLHQWHV��HQ�WpUPLQRV�GHO�Q~PHUR�GH�
FRPELQDFLRQHV�OLQHDOHV�GH�ORV�YHFWRUHV�TXH�GHQ�HO�YHFWRU�FHUR�HQ�HVSDFLRV�YHFWRULDOHV�HXFOLGLDQRV�
GH�FXDOTXLHU�GLPHQVLyQ��$O�UHVSHFWR��ORV�HVWXGLDQWHV�HVFULELHURQ�HQ�OD�7DUHD�,,,[��\�HQ�,,,\���YpDVH�
)LJXUD������OD�IRUPD�FRPR�DSUHQGLHURQ�HVWRV�FRQFHSWRV��

� �
Figura 11. 'HILQLFLyQ�GH�&RQMXQWR�GH�YHFWRUHV�OLQHDOPHQWH�GHSHQGLHQWHV��7DUHD�,,,[��\�&RQMXQWR�GH�
YHFWRUHV�OLQHDOPHQWH�LQGHSHQGLHQWHV��7DUHD�,,,\���

(Q�ORV�FRPHQWDULRV�GH�ORV�HVWXGLDQWHV�FRUUHVSRQGLHQWHV�D�ODV�7DUHDV�,,,[��\�,,,\��GH�OD�)LJXUD�
����SRGHPRV�REVHUYDU�TXH�QR�VRQ�SUHFLVRV�DO�GHILQLU�&RQMXQWR�GH�YHFWRUHV�OLQHDOPHQWH�
GHSHQGLHQWHV�\�&RQMXQWR�GH�YHFWRUHV�OLQHDOPHQWH�LQGHSHQGLHQWHV��VLQ�HPEDUJR��HQ�HVWDV�
GHFODUDFLRQHV��ORV�HVWXGLDQWHV�GHMDQ�YHU�XQ�DFHUFDPLHQWR�D�OD�GHILQLFLyQ�GH�ORV�FRQFHSWRV�DQWHV�
PHQFLRQDGRV��

$QáOLVLV�\�GLVFXVLyQ�GH�UHVXOWDGRV�GH�OD�$FWLYLGDG�,9��%DVH�GH�XQ�HVSDFLR�YHFWRULDO�
(O�SURSyVLWR�GH�HVWD�$FWLYLGDG�HV�TXH�ORV�HVWXGLDQWHV�ORJUHQ�HO�DSUHQGL]DMH�GHO�FRQFHSWR�GH�

%DVH�GH�XQ�HVSDFLR�YHFWRULDO��$�SDUWLU�GH�ORV�GDWRV�GLVSRQLEOHV��SRGHPRV�DILUPDU�TXH�ORV�
HVWXGLDQWHV�ORJUDURQ�OOHJDU�D�OD�GHILQLFLyQ�GHO�FRQFHSWR�GH�(VSDFLR�YHFWRULDO��DXQTXH�pVWD�QR�HV�GHO�
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WRGR�IRUPDO�±SDUD�FXDOTXLHU�(VSDFLR�YHFWRULDO±�WDO�FRPR�HV�GDGD�HQ�OD�PD\RUtD�GH�ORV�OLEURV�GH�
ÈOJHEUD�OLQHDO�XWLOL]DGRV�FRQ�IUHFXHQFLD�FRPR�WH[WRV�GH�HQVHxDQ]D�GH�WDOHV�FRQFHSWRV��

(V�SHUWLQHQWH�DFODUDU�TXH�HQ�HVWD�$FWLYLGDG�,9��SRU�SUREOHPDV�WpFQLFRV�QR�IXH�SRVLEOH�
UHVFDWDU�ODV�HYLGHQFLDV�GH�DXGLR�GH�OD�HQWUHYLVWD��SRU�SDUWH�GHO�LQYHVWLJDGRU���VLQ�HPEDUJR��D�
FRQWLQXDFLyQ�PRVWUDPRV�ODV�HYLGHQFLDV�HVFULWDV�GH�FyPR�ORV�HVWXGLDQWHV�UHVROYLHURQ�ODV�7DUHDV�GH�
HVWD�$FWLYLGDG��$QWHV�GH�GDU�OD�GHILQLFLyQ�GHO�FRQFHSWR�GH�%DVH�GH�XQ�HVSDFLR�YHFWRULDO��ORV�
HVWXGLDQWHV�GHILQLHURQ�HO�FRQFHSWR�GH�(VSDFLR�JHQHUDGR GH�XQ (VSDFLR�YHFWRULDO��(Q�OD�7DUHD�,9K��
VH�REVHUYD�TXH�ORV�DOXPQRV�WXYLHURQ�GLILFXOWDGHV�SDUD�GHVFULELU�HO�FRQFHSWR�GH�&RQMXQWR�JHQHUDGRU�
GH�YHFWRUHV�GH�XQ�(VSDFLR�YHFWRULDO��SHUR�DFHUWDURQ�HQ�ORV�HMHPSORV��YpDVH�)LJXUD������

� �
Figura 12. 'HILQLFLyQ�GH�(VSDFLR�JHQHUDGRU�SURSRUFLRQDGD�SRU�ORV�HVWXGLDQWHV� 

8QD�YH]�TXH�ORV�HVWXGLDQWHV�OOHYDURQ�D�FDER�ODV�7DUHDV�,9K��\�,9L���YpDVH�)LJXUD������VH�
HVSHUDED�TXH�HVWXYLHUDQ�SUHSDUDGRV�SDUD�GHILQLU�HO�FRQFHSWR�GH�%DVH�GH�XQ�HVSDFLR�YHFWRULDO��(Q�OD�
7DUHD�,9M���ORV�HVWXGLDQWHV�SXGLHURQ�³DVLPLODU´�HVWD�LGHD��\�D�VX�PDQHUD�HQWHQGHU�HO�FRQFHSWR��(Q�
OD�)LJXUD����HOORV�GDQ�OD�GHILQLFLyQ�GHO�FRQFHSWR�DQWHV�PHQFLRQDGR��DSR\DGRV�HQ�*HRJHEUD��
DXQTXH�VX�GHILQLFLyQ�HVWá�UHVWULQJLGD�DO�(VSDFLR�YHFWRULDO� �� ��

��
Figura 13. 'HILQLFLyQ�GHO�FRQFHSWR�%DVH�GH�XQ�HVSDFLR�YHFWRULDO�GDGR�SRU�HO�(TXLSR��� 

Conclusiones 
/RV�GDWRV�GLVSRQLEOHV��MXQWR�FRQ�VX�DQáOLVLV��QRV�SHUPLWHQ�GDU�UHVSXHVWD�SDUFLDO�D�OD�

SUHJXQWD��¢&yPR�LQIOX\HQ�ODV�UHSUHVHQWDFLRQHV�JUáILFDV�GH�FRQFHSWRV�GH�ÈOJHEUD�OLQHDO��TXH�
PLQLPL]DQ�ODV�GLILFXOWDGHV�GH�VX�DSUHQGL]DMH��KDFLHQGR�XVR�GH�VRIWZDUH�GLQáPLFR��\�GH�SDSHO�\�
OáSL]"�$XQTXH�HQ�HVWH�DUWtFXOR�GRFXPHQWDPRV�HO�WUDEDMR�GH�XQ�VROR�HTXLSR�GH�HVWXGLDQWHV��HV�
HYLGHQWH�TXH�HOORV�ORJUDURQ�PHMRUDU�VX�DSUHQGL]DMH�>YROYHU�D�DSUHQGHU�GH�IRUPD�UHIOH[LYD@�FXDQGR�
KLFLHURQ�XVR�GH�*HRJHEUD�SDUD�DERUGDU�ODV�7DUHDV�SURSXHVWDV��)XH�HYLGHQWH�TXH�OD�IRUPD�
GLQáPLFD�GH�ODV�UHSUHVHQWDFLRQHV�JUáILFDV�GH�YHFWRUHV��\�GH�VXV�FRPELQDFLRQHV�OLQHDOHV�SURGXMR�
HQ�HOORV�UHIOH[LRQHV�HQ�WRUQR�DO�DSUHQGL]DMH�GH�FRQFHSWRV��SUHYLDPHQWH�DGTXLULGRV�HQ�DPELHQWH�GH�
SDSHO�\�OáSL]���$XQ�FXDQGR�FDUHFtDQ�GH�XQ�EXHQ�PDQHMR�VLQWáFWLFR�TXH�OHV�SHUPLWLHUD�UHVROYHU�ORV�
VLVWHPDV�GH�HFXDFLRQHV�DVRFLDGRV�FRQ�HVDV�&RPELQDFLRQHV�OLQHDOHV�GH�YHFWRUHV��HOORV�IXHURQ�
FDSDFHV�GH�FRQMHWXUDU�HO�VLJQLILFDGR�GH�ORV�FRQFHSWRV�HQ�GLVFXVLyQ�DSR\DGRV�HQ�ODV�
UHSUHVHQWDFLRQHV�GH�ORV�YHFWRUHV�XVDQGR�*HRJHEUD��6LQ�HPEDUJR��ORV�HVWXGLDQWHV�WXYLHURQ�
GLILFXOWDGHV�SDUD�extrapolar�ODV�GHILQLFLRQHV�GH�FRQFHSWRV�DVRFLDGRV�FRQ�HO�GH�%DVH�GH�XQ�HVSHFLR�
YHFWRULDO�FXDOTXLHUD�>\�HO�GH�%DVH�PLVPR@�SDUD�HVSDFLRV�YHFWRULDOHV�HXFOLGLDQRV��FX\D�GLPHQVLyQ�
HV�PD\RU�R�LJXDO�TXH����(Q�DPELHQWH�WHFQROyJLFR�SXHGH�VHUYLU�GH�puente�SDUD�TXH�ORV�DOXPQRV�
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ORJUHQ�DSUHQGHU�FRQFHSWRV�DEVWUDFWRV�GH�áOJHEUD�OLQHDO��VLHPSUH�TXH�QR�VHD�ROYLGDGR�HO�GH�SDSHO�
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Resumo 
(VWD�FRPXQLFDomR�DERUGD�LQIRUPDo}HV�VREUH�FRPR�XP�H[SHULPHQWR�GH�HQVLQR�HP�XP�HQWRUQR�
WHFQROyJLFR�XVDQGR�R�Software�*HR*HEUD�DMXGRX�DFDGrPLFRV�GH�XP�&XUVR�GH�/LFHQFLDWXUD�
HP��0DWHPáWLFD�D�FDUDFWHUL]DU�D�FRQVWUXomR�GR�VLJQLILFDGR�GH�IXQo}HV�WULJRQRPpWULFDV��
)XQGDPHQWDGR�QR�SURFHVVR�GH�HTXLOLEUDomR�GH�3LDJHW��������SURFXUD�H[SOLFDU�D�DSUHQGL]DJHP�
SURILVVLRQDO�SHOR�PHFDQLVPR�hypothetical learning trajectory��(PEDVDGR�QDV�GLVFXVV}HV�VREUH�
+/7�GH�6LPRQ��7]XU��+HLQ]�H�.LQ]HO��������DSUHVHQWDPRV�D�GLVFXVVmR�GH�XP�HSLVyGLR�VREUH�R�
XVR�GH�+/7��2V�UHVXOWDGRV�DSUHVHQWDP�GLVWLQWDV�LGHLDV�XVDQGR�DUJXPHQWRV�YDULDGRV�SDUD�
DVVRFLDU�DR�JUáILFR�H�GHILQLomR�GH�XPD�IXQomR�WULJRQRPpWULFD��8P�GHVWHV�DUJXPHQWRV�IRL�HP�
UHODomR�j�DOWHUDomR�GD�SRVLomR�GRV�SDUkPHWURV�QD�UHSUHVHQWDomR�GD�IXQomR��2V�UHVXOWDGRV�
LQGLFDP�TXH�DV�LQWHUDo}HV�GLQkPLFDV�FRP�R�VLVWHPD�WHFQROyJLFR�QD�+/7�SRGHP�IDYRUHFHU�D�
JHQHUDOL]DomR�QHFHVVáULD�SDUD�R�GHVHQYROYLPHQWR�GH�SURFHVVRV�GH�DEVWUDomR�UHIOH[LYD�TXH�LQFLGHP�
QD�HODERUDomR�GR�FRQFHLWR�GH�IXQo}HV�WULJRQRPpWULFDV�
Palavras chave:�IXQo}HV�WULJRQRPpWULFDV��SURFHVVR�GH�JHQHUDOL]DomR��UHFXUVR�WHFQROyJLFR��
H[SHULPHQWR�GH�HQVLQR��WUDMHWyULD�KLSRWpWLFD�GH�DSUHQGL]DJHP��

Introdução 
2�HQVLQR�H�DSUHQGL]DJHP�GH�WULJRQRPHWULD�WHP�VLGR�REMHWR�GH�GHEDWH�H�LQYHVWLJDomR�QDV�

~OWLPDV�GpFDGDV�H�FRQVWLWXL�XPD�SDUWH�LPSRUWDQWH�QRV�FXUVRV�GH�/LFHQFLDWXUD�GH�0DWHPáWLFD��
VHUYLQGR�FRPR�XP�GRV�FRQWH~GRV�GH�WUDQVLomR�GD�PDWHPáWLFD�GD�HGXFDomR�EáVLFD�SDUD�R�HQVLQR�
XQLYHUVLWáULR��&RP�DSOLFDomR�LQFRQWHVWáYHO�QDV�GLYHUVDV�áUHDV�GDV�FLrQFLDV�H[DWDV��VHX�HVWXGR�
GHYH��DWHQGHU�D�FRPSUHHQVmR�GDV�LGHLDV�H�FRQFHLWRV�EáVLFRV��D�VXD�DSOLFDomR�QD�UHVROXomR�GH�
SUREOHPDV�H�QD�PDQLSXODomR�QDV�UHJUDV�H�DOJRULWPRV�H�D�VXD�DSOLFDomR�QR�HVWXGR�GH�FáOFXOR��HQWUH�
RXWUDV�GLVFLSOLQDV��
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&RQWXGR��HVWXGRV�GH�%ULWR�H�0RUH\��������HYLGHQFLDP�TXH�D�WULJRQRPHWULD��TXDQGR�
DERUGDGD�QR�(QVLQR�0pGLR��QmR�H[SORUD�FRPSHWrQFLDV�H�KDELOLGDGHV�SDUD�R�GHVHQYROYLPHQWR�GD�
PHVPD��(P�VXDV�SHVTXLVDV��RV�DXWRUHV�HYLGHQFLDUDP�TXH��TXDQGR�HVVH�HVWXGR�p�UHDOL]DGR��VXD�
DERUGDJHP�p�VXSHUILFLDO��GHL[DQGR�GH�LQFOXLU�LWHQV�LPSRUWDQWHV�GR�FRQWH~GR�GH�WULJRQRPHWULD�
FRPR��SRU�H[HPSOR��QR�TXH�LPSOLFD�D�DOWHUDomR�GD�SRVLomR�GRV�SDUkPHWURV�QD�UHSUHVHQWDomR�GH�
IXQo}HV�WULJRQRPpWULFDV��FRPR��f(x)=2 + sin (x); f(x) = 2.sin (x) e f(x) = sin (2.x),�RX�DLQGD��FRPR�
R�DOXQR�HQWHQGH�R�VLJQLILFDGR�GD�WDQJHQWH�GH�[�SHUFHEHQGR�R�[�FRPR�DUJXPHQWR�GD�WDQJHQWH�H�
QmR�FRPR�XP�SURGXWR�GH�GXDV�YDULáYHLV��H�D�FRUUHVSRQGrQFLD�GHVWH�FRPR�D�PHGLGD�GH�DUFR�GR�
FtUFXOR�WULJRQRPpWULFR�WRPDGD�HP�UDGLDQRV��

'LVWLQWDV�LQYHVWLJDo}HV��/LQGHJJHU��������%ULJXHQWL��������$OPHLGD��������9DOHQWH��������
%ULWR�H�0RUH\�������H�/RER�GD�&RVWD��������UHFRPHQGDP�D�DERUGDJHP�GRV�FRQFHLWRV�GH�
WULJRQRPHWULD�D�SDUWLU�GH��D��VLWXDo}HV�SUREOHPD�UHODFLRQDGDV�DR�FRWLGLDQR���E��WUDEDOKR�HP�
HTXLSH�GH�PRGR�D�SHUPLWLU��D�WURFD�GH�SRQWRV�GH�YLVWD���F��R�XVR�GH�LQVWUXPHQWRV�QHFHVVáULRV�SDUD�
YLVXDOL]DomR�H�FRPSUHHQVmR�GDV�IXQo}HV�WULJRQRPpWULFDV��(VWDV�SHVTXLVDV�HYLGHQFLDP�FRPR�
TXHVWmR�LPSRUWDQWH�HVWDEHOHFHU�R�GRPtQLR��D�LPDJHP�H�DV�P~OWLSODV�UHSUHVHQWDo}HV�VHPLyWLFDV�GH�
XPD�IXQomR�WULJRQRPpWULFD��$�WULJRQRPHWULD�p�XP�GRV�FRQWH~GRV�FXMR�FRQFHLWR�VH�LQLFLD�QR�
HQVLQR�PpGLR�H�UHWRUQD�QD�SDXWD�GR�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�VHUYLQGR�FRPR�EDVH�GH�
VXVWHQWDomR�SDUD�DV�GHPDLV�GLVFLSOLQDV�GR�FXUVR�FRPR�R�FáOFXOR��D�ItVLFD��D�JHRPHWULD��D�
JHRPHWULD�DQDOtWLFD��HQWUH�RXWUDV��

$OJXQV�HVWXGRV�GLGáWLFRV�VREUH�R�XVR�GDV�WHFQRORJLDV�GD�LQIRUPDomR�QD�HGXFDomR�WrP�VH�
DSUHVHQWDGR�GH�IRUPD�FRQVWDQWH�QD�OLWHUDWXUD��3HVTXLVDV�DVVLQDODP�DV�FRQWULEXLo}HV�GR�XVR�GHVVH�
UHFXUVR�QD�DSUHQGL]DJHP�GH�FRQFHLWRV�PDWHPáWLFRV�HYLGHQFLDQGR�TXH�R�XVR�GDV�WHFQRORJLDV��
SRVVLELOLWD�R�DOXQR�D�LGHQWLILFDU�UHSUHVHQWDo}HV�HTXLYDOHQWHV�QD�GHILQLomR�GH�XP�PHVPR�FRQFHLWR��
DOpP�GH�IDYRUHFHU�D�LQWHUDomR�H�GLQDPLVPR��(QWUH�HVVHV�HVWXGRV��SRGHPRV�FLWDU�RV�GHVHQYROYLGRV�
SRU��%RUED�H�3HQWHDGR��������%RUED�H�9LOODUHDO��������0LUD��9DOOV��/OLQDUHV��������=XODWWR�������
H�%DUERVD���������

1RVVR�WUDEDOKR�VH�HQTXDGUD�QDV�LQYHVWLJDo}HV�TXH�VH�SUHRFXSDP�HP�FRPSUHHQGHU�FRPR�R�
DFDGrPLFR�FRQVWUyL�RV�VLJQLILFDGRV�HP�XPD�VLWXDomR�GH�DSUHQGL]DJHP�FRP�R�Software�*HR*HEUD�
HP�XP�HVWXGR�H[SORUDWyULR�GR�FRQWH~GR�GH�IXQo}HV�WULJRQRPpWULFDV�H��HP�SDUWLFXODU��GH�PRGR�D�
DQDOLVDU�FRPR�HVWH�DMXGD�D�UHODFLRQDU�D�FRPSUHHQVmR�GR�DUJXPHQWR�GH�IXQo}HV�WULJRQRPpWULFDV�
QR�HQVLQR�VXSHULRU��

$V�LQYHVWLJDo}HV�D�TXH�QRV�SURSRPRV�WHP�D�ILQDOLGDGH�GH�H[SORUDU�D�FRQVWUXomR�GR�
VLJQLILFDGR�GR�FRQFHLWR�GH�IXQo}HV�WULJRQRPpWULFDV�D�SDUWLU�GH�GLIHUHQWHV�UHJLVWURV�
�FRPSUHHQVmR���1HVWH�DVSHFWR��VHJXLPRV�'XYDO��������SDUD�R�TXDO�D�FRPSUHHQVmR�GH�XP�
FRQFHLWR�UHTXHU��D�FRRUGHQDomR�GH�GLIHUHQWHV�UHJLVWURV�GH�UHSUHVHQWDomR��SRLV�VRPHQWH�FRP�XP�
UHJLVWUR�QmR�VH�H[SORUD�WRGD�D�FRPSOH[LGDGH�GR�FRQFHLWR��

$�LQYHVWLJDomR�TXH�DSUHVHQWDPRV�WHP�FRPR�REMHWLYR�LGHQWLILFDU��

• &DUDFWHUtVWLFDV�GR�SURFHVVR�GH�FRQVWUXomR�GR�VLJQLILFDGR�GR�FRQFHLWR�GH�IXQo}HV�
WULJRQRPpWULFDV��

• &RPR�LQIOXHQFLD�QD�FRQVWUXomR�GR�VLJQLILFDGR��TXDQGR�UHODFLRQD�R�JUáILFR�GH�XPD�IXQomR�
WULJRQRPpWULFD�D�SDUWLU�GR�GHVORFDPHQWR�YHUWLFDO��VXD�DPSOLWXGH��VHX�GRPtQLR�H�GR�SHUtRGR�
GDGR��
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Marco 7eyrico 
3HUVSHFWLYDV�FRQVWUXWLYLVWDV�GH�DSUHQGL]DJHP�WrP�VLGR�FHQWUDLV�SDUD�JUDQGH�SDUWH�GR�

UHFHQWH�WUDEDOKR�WHyULFR�HPStULFR�HP�(GXFDomR�0DWHPáWLFD�GH�6WHIIH�H�*DOH����������9RQ�
*ODVHUVIHOG���������H�&ROO�H�6ROp���������(VWHV�DXWRUHV�GHIHQGHP�D�FRQFHSomR�FRQVWUXWLYLVWD�
FRPR�XP�LQVWUXPHQWR�SDUD�DQáOLVH�GH�VLWXDo}HV�HGXFDWLYDV�TXH�WDPEpP�SRGH�VHU�XWLOL]DGR�SDUD�D�
WRPDGD�GH�GHFLV}HV�UHIHUHQWHV�DR�SODQHMDPHQWR��DSOLFDomR�H�DYDOLDomR�GR�HQVLQR��3DUD�RV�DXWRUHV��
R�&RQVWUXWLYLVPR�IDYRUHFH�R�GHVHQYROYLPHQWR�GH�VLWXDo}HV�GH�DSUHQGL]DJHP�DR�DQDOLVDU�H�EXVFDU�
UHFXUVRV�TXH�DMXGDP�D�FRPSUHHQGHU�SRU�TXH�R�DOXQR�QmR�DSUHQGH�H�FRPR�R�SURIHVVRU�GHYH�
GHVHQYROYHU�HVWUDWpJLDV�SDUD�WHQWDU�HQVLQá�OR��6LPRQ��������GHVWDFD�TXH�R�FRQVWUXWLYLVPR�SURYr�
SUHFLRVDV�FRQWULEXLo}HV�DFHUFD�GH�FRPR�GHYH�VHU�OHYDGR�D�FDER�R�SURFHVVR�GH�DSUHQGL]DJHP�SDUD�
SURPRYHU�PXGDQoDV�QD�3HGDJRJLD�GD�0DWHPáWLFD��2�DXWRU�HQIDWL]D�TXH�R�FRQVWUXWLYLVPR�WUD]�
FRQWULEXLo}HV�TXH�YmR�DOpP�GR�WUDEDOKR�GR�SURIHVVRU�H�DERUGD�WHPDV�FRPR�FXUUtFXOR�QD�SUá[LV�
FRQVWUXtGR�HP�VDOD�GH�DXOD��R�GHVHQYROYLPHQWR�GH�PDWHULDLV�GLGáWLFRV�H�D�HODERUDomR�GH�SHVTXLVDV�
QD�áUHD�HGXFDFLRQDO��
7rajetyria hipotptica de aprendi]agem�+L7� 

1HVVH�DVSHFWR�QRV�DSRLDPRV�HP�HVWXGRV�GH�6LPRQ��7]XU��+HLQ]��.LQ]HO��������SDUD�
H[SOLFDU�R�SURFHVVR�GH�XPD�+/7��$�WUDMHWyULD�VH�UHIHUH�DRV�FDPLQKRV�TXH�RV�DOXQRV�GHYHP�VHJXLU�
SDUD�D�FRQVWUXomR�GRV�FRQKHFLPHQWRV�SUHWHQGLGRV�SHOR�SURIHVVRU��3DUD�RV�DXWRUHV��R�WHUPR�
³KLSRWpWLFR´�FRPSUHHQGH�GXDV�SHUVSHFWLYDV��D�TXH�HQWHQGH�TXH�R�SURIHVVRU�WHP�DFHVVR�DSHQDV�jV�
KLSyWHVHV�GRV�FRQKHFLPHQWRV�GRV�DOXQRV��LVWR�p��QmR�FRQVHJXH�DFHVVDU�GLUHWDPHQWH�R�
FRQKHFLPHQWR�GRV�DSUHQGL]HV�H�D�RXWUD�SHUVSHFWLYD��SDUD�ID]HU�UHIHUrQFLD�DR�SURJQyVWLFR��j�
H[SHFWDWLYD�GR�SURIHVVRU��D�UHVSHLWR�GH�FRPR�D�DSUHQGL]DJHP�VHUá�SURFHVVDGD�SHORV�DOXQRV��

2�0HFDQLVPR�VREUH�D�DWLYLGDGH�HIHLWR�p�XPD�UHIOH[mR�VREUH�D�WUDMHWyULD�KLSRWpWLFD�GH�
DSUHQGL]DJHP��Hypothetical Learning Trajectory��SURSRVWD�SRU�6LPRQ��7]XU��+HLQ]��.LQ]HO�
��������HODERUDGD�D�SDUWLU�GDV�LGHLDV�GH�3LDJHW��������S�������VREUH�DEVWUDomR�UHIOH[LYD��3DUD�
3LDJHW���������D�DEVWUDomR�UHIOH[LYD�p�XPD�FDUDFWHUtVWLFD�GR�PHFDQLVPR�GH�HTXLOLEUDomR�H�p�
�FRQVWUXWLYD��H�QmR�PHUDPHQWH�LQGXWLYD�RX�H[WHQVLRQDO���$�HTXLOLEUDomR�p�R�SURFHVVR�SHOR�TXDO�RV�
DOXQRV�FRQVWURHP�QRYDV�FRQFHSo}HV�YLD�DVVLPLODomR�H�DFRPRGDomR�GDV�FRQFHSo}HV�DQWHULRUHV��

(VVH�PHFDQLVPR�LGHQWLILFD�DV�IDVHV�GH�HODERUDomR�GH�XP�QRYR�FRQFHLWR���D�SDUWLFLSDomR�QR�
SURFHVVR�QR�TXDO�R�DOXQR�DEVWUDL�XPD�UHJXODULGDGH�QD�UHODomR�HQWUH�D�DWLYLGDGH�UHDOL]DGD�H�R�
HIHLWR�SURGX]LGR�HQTXDQWR�DQWHFLSDGDPHQWH�VH�UHIHUH�DR�XVR�GD�UHJXODULGDGH�DEVWUDtGD�HP�
VLWXDo}HV�GLVWLQWDV�GD�TXH�OHYRX�D�FDER�GD�DEVWUDomR��$VVLP��D�EDVH�WHyULFD�GH�6LPRQ�et al���������
IRL�FRQVWUXtGD�D�SDUWLU�GH�GRLV�FRQFHLWRV�FKDYH�GD�WHRULD�SLDJHWLDQD��TXDLV�VHMDP��R�GH�
HTXLOLEUDomR��DVVLPLODomR�H�DFRPRGDomR��H�R�GH�DEVWUDomR�UHIOH[LYD��

$VVLP��6LPRQ�et al��������EXVFDUDP�DVSHFWRV�GD�WHRULD�GH�3LDJHW��������SDUD�FRQVWUXtUHP�
XPD�WHRULD�GD�DSUHQGL]DJHP�PDWHPáWLFD�H�HODERUDUHP�HP�GHWDOKHV�XP�PHFDQLVPR�SDUD�H[SOLFDU�
D�DSUHQGL]DJHP�FRQFHLWXDO�TXH�IRVVH�VXILFLHQWH�SDUD�VXEVLGLDU�R�HQVLQR�GD�PDWHPáWLFD��6LPRQ�
�������GHVHQYROYHX�R�&LFOR�GH�(QVLQR��)LJXUD����SDUD�DSUHVHQWDU�XP�PRGHOR�HVTXHPáWLFR�FtFOLFR�
GH�LQWHU�UHODomR�GRV�DVSHFWRV�TXH�UHSUHVHQWDP�DV�UHODo}HV�HQWUH�RV�FRQKHFLPHQWRV�GR�SURIHVVRU��
SHQVDPHQWR�H�UHIOH[}HV�H�WRPDGD�GH�DWLWXGHV��1R�FLFOR�HP�TXHVWmR��6LPRQ��������PRVWUD�TXH�
TXDQGR�XP�GHWHUPLQDGR�WHPD�p�GHVHQYROYLGR�HP�VDOD�GH�DXOD��DV�DWLYLGDGHV�HODERUDGDV�
DQWHULRUPHQWH�SRGHP�VRIUHU�DMXVWHV�HP�FRQVHTXrQFLD�GDV�REVHUYDo}HV�GR�SURIHVVRU�HP�UHODomR�jV�
DWLWXGHV�GRV�DOXQRV� &RP�LVVR��D�HODERUDomR�GD�+/7�SRGH�VHU�XVDGD�QD�FRQFHSomR�GR�FXUUtFXOR��
SRGHQGR�IRUQHFHU�XP�TXDGUR�SDUD�FRQFHLWXDU�D�FULDomR�GH�FRQMXQWRV�GH�DXODV�GHVWLQDGDV�D�
GHVHQYROYHU�XP�QRYR�FRQFHLWR��
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�
Figura 1.�&LFOR�GH�HQVLQR�GH�0DWHPáWLFD��$GDSWDGR��6,021��������S��������

6HJXQGR�6LPRQ���������RV�GRPtQLRV�GH�FRQKHFLPHQWR�GRV�SURIHVVRUHV�WDPEpP�SRGHP�
LQIRUPDU�GLUHWDPHQWH�D�DYDOLDomR�GR�FRQKHFLPHQWR�GRV�DOXQRV��FRQWXGR��HVWD�QmR�IRL�D�rQIDVH�GR�
PRGHOR�H��D�ILP�GH�VLPSOLILFDU�R�GLDJUDPD��DV�IOHFKDV�QmR�HVWmR�LQFOXtGDV��2�FLFOR�p�XPD�SURSRVWD�
GH�IRUPXODomR�GRV�PRGHORV�GH�HQVLQR�R�TXDO�VH�SDUWH�GH�XP�REMHWLYR�LQLFLDO�SRGHQGR�HVWH�PXLWDV�
YH]HV�VHU�DOWHUDGR�SDUD�PHOKRU�VH�DGDSWDU�DR�JUXSR�GH�DSUHQGL]HV��6HJXQGR�6LPRQ���������R�
SURIHVVRU�FRQWLQXD�HQYROYLGR�QR�DMXVWH�D�+/7��jV�YH]HV��D�RUGHP�VH�HQFRQWUD�HP�VLQWRQLD��
HQTXDQWR�HP�RXWUDV�YH]HV�WRGD�D�SUHVVmR�GD�OLomR�GHYH�VHU�GHVFDUWDGD�HP�IDYRU�GH�XPD�RX�PDLV�
DGHTXDGDomR��FRQWXGR��R�JUDX�GH�PRGLILFDomR�QDV�DOWHUDo}HV�UHDOL]DGDV�SRGH�VHU�HP�TXDOTXHU�XP�
RX�HP�WRGRV�RV�WUrV�FRPSRQHQWHV�GD�+/7��R�REMHWLYR��DV�DWLYLGDGHV��RX�R�KLSRWpWLFR�SURFHVVR�GH�
DSUHQGL]DJHP��

2�WHUPR�&LFOR�GH�$SUHQGL]DJHP�DVVLP�VH�MXVWLILFD�SRLV�TXDQGR�R�SURIHVVRU�WHFH�
REVHUYDo}HV�D�UHVSHLWR�GR�XVR�GD�DWLYLGDGH�H�GHPDQGD�HVIRUoRV�SDUD�HODERUDU�QRYDV��R�FLFOR�VH�
LQLFLD��FDUDFWHUL]DQGR�DVVLP�DV�UHODo}HV�FtFOLFDV��$�QRomR�GH�XPD�WUDMHWyULD�KLSRWpWLFD�GH�
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DSUHQGL]DJHP�QmR�VH�GHVWLQD�D�VXJHULU�TXH�R�SURIHVVRU�VHPSUH�SHUVHJXH�XP�REMHWLYR�GH�FDGD�YH]�
RX�TXH�Vy�XPD�WUDMHWyULD�p�FRQVLGHUDGD��SHOR�FRQWUáULR��HOD�VHUYH�SDUD�VXEOLQKDU�D�LPSRUWkQFLD�GH�
WHU�XP�REMHWLYR�H�MXVWLILFDWLYD�SDUD�DV�GHFLV}HV�GH�HQVLQR�H�D�QDWXUH]D�KLSRWpWLFD�GH�WDO�
SHQVDPHQWR��(VVH�PHFDQLVPR�LGHQWLILFD�DV�IDVHV�GH�HODERUDomR�GH�XP�QRYR�FRQFHLWR���D�
SDUWLFLSDomR�QR�SURFHVVR�QR�TXDO�R�DOXQR�DEVWUDL�XPD�UHJXODULGDGH�QD�UHODomR�HQWUH�D�DWLYLGDGH�
UHDOL]DGD�H�R�HIHLWR�SURGX]LGR�HQTXDQWR�DQWHFLSDGDPHQWH�VH�UHIHUH�DR�XVR�GD�UHJXODULGDGH�
DEVWUDtGD�HP�VLWXDo}HV�GLVWLQWDV�GD�TXH�OHYRX�D�FDER�GD�DEVWUDomR��

1D�+/7�HQWUD�HP�FHQD�D�PDQHLUD�HP�TXH�VH�FDUDFWHUL]D�R�PHFDQLVPR�GH�UHIOH[mR�VREUH�D�
UHODomR�DWLYLGDGH�HIHLWR��RX�VHMD��D�UHODomR�DWLYLGDGH�HIHLWR�FRPHoD�TXDQGR�R�HVWXGDQWH�UHVROYH�
XPD�GHWHUPLQDGD�WDUHID��REMHWLYR�GR�HVWXGDQWH��TXH�GHWHUPLQD�XPD�VpULH�GH�Do}HV�PHQWDLV�TXH�
GHSHQGHP�GH�VHX�FRQKHFLPHQWR�SUpYLR� “É na ação mental, se há ou não atividade física 
envolvida, que é a base para a aprendizagem conceitual.”��6LPRQ�et al��������S�������3DUD�
DOFDQoDU�VHX�REMHWLYR��R�HVWXGDQWH�UHDOL]D�XPD�GHWHUPLQDGD�WDUHID��DWLYLGDGH�GLULJLGD�SRU�XP�
REMHWLYR��SURSRUFLRQDQGR�D�SRVVLELOLGDGH�GH�SUHVWDU�DWHQomR�QRV�HIHLWRV�GD�DWLYLGDGH�UHDOL]DGD�
�HIHLWR�GDV�DWLYLGDGHV���HVWH�SURFHVVR�GH�REVHUYDomR�GRV�HIHLWRV�QD�DWLYLGDGH�R�HVWXGDQWH�FULD�
UHJLVWURV�PHQWDLV��UHJLVWUR�GD�UHODomR�DWLYLGDGH�HIHLWRV���

$VVLP�SDUD�HQWHQGHU�R�GHVHQYROYLPHQWR�GDV�HVWUXWXUDV�PHQWDLV�SRU�SDUWH�GRV�HVWXGDQWHV��RX�
VHMD��HVWDEHOHFHU�H[SOLFLWDPHQWH�DV�UHODo}HV�HQWUH�DV�FDUDFWHUtVWLFDV�GD�+/7�GH�HVWXGDQWHV�H�
FDUDFWHUtVWLFDV�GH�VHTXrQFLDV�GH�HQVLQR��LGHQWLILFDU�RV�REMHWLYRV�GH�DSUHQGL]DJHP��GHILQLU�IOX[RV�
GH�WUDEDOKR�H�FRQWULEXLU�SDUD�XPD�DYDOLDomR�GHWDOKDGD�GRV�HQWHQGLPHQWRV�GH�PDWHPáWLFD�GR�
HVWXGDQWH���6LPRQ�H�7]XU��������LGHQWLILFDUDP�WUrV�WLSRV�GH�WDUHIDV�FRP�SRWHQFLDO�SDUD�DX[LOLDU�RV�
DOXQRV�QD�FRQVWUXomR�GH�XP�QRYR�FRQFHLWR�SDUD�D�FRPSUHHQVmR��QD�SHUVSHWLYD�GD�UHIOH[mR�VREUH�D�
UHODomR�DWLYLGDGH�HIHLWR��
9 7arefas iniciais��SRGH�VHU�UHDOL]DGD�SRU�HVWXGDQWHV�TXH�XVDP�VHX�FRQKHFLPHQWR�SUpYLR��
9 7arefas refle[ão��R�REMHWLYR�p�TXH�RV�DOXQRV�UHIOLWDP�VREUH�HVVH�UHODFLRQDPHQWR�SDUD�JHUDU�

DEVWUDomR�GH�UHJXODULGDGHV�QD�UHODomR�DWLYLGDGH�HIHLWR��
9 As tarefas de antecipação��3DUD�UHDOL]DU�p�QHFHVVáULR�TXH�VH�WHQKD�SURGX]LGR�D�DEVWUDomR�H�

UHJXODULGDGH�QD�UHODomR�DWLYLGDGH�HIHLWR��
$V�WDUHIDV�LQLFLDLV�VmR�XVDGDV�SDUD�D�FULDomR�H�R�UHFRQKHFLPHQWR�GH�FHUWDV�H[SHULrQFLDV��DV�

WDUHIDV�UHIOH[LYDV�VmR�SDUD�GLUHFLRQDU�D�DWHQomR�GRV�DOXQRV�SDUD�D�UHODomR�DWLYLGDGH�HIHLWR�H�DV�
WDUHIDV�GH�DQWHFLSDomR�WrP�R�LQWXLWR�GH�OHYDU�RV�HVWXGDQWHV�D�LGHQWLILFDU�H�DQDOLVDU�UHJXODULGDGHV��
2�FRQFHLWR�p�FRQVLGHUDGR�FRPR�XPD�UHODomR�GLQkPLFD�PHQWDO�HQWUH�XPD�DWLYLGDGH�H�VHXV�HIHLWRV��
6HJXQGR�6LPRQ�H�7]XU���������DV�PHWDV�GH�DSUHQGL]DJHP�TXH�RV�DOXQRV�SRGHP�DOFDQoDU�HVWmR�
UHODFLRQDGDV�FRP�VXDV�FRQFHSo}HV�FRUUHQWHV�H�FRP�DV�WDUHIDV�TXH�OKHV�VmR�GLVSRQLELOL]DGDV��
$VVLP�VHQGR��SDUD�R�SURIHVVRU��HQWUD�HP�FHQD�R�PHFDQLVPR�GH�UHIOH[mR�VREUH�D�UHODomR�DWLYLGDGH�
HIHLWR�TXDQGR�FRQVLGHUDPRV�VXD�QHFHVVLGDGH�GH�VHOHFLRQDU��HQWUH�DV�DWLYLGDGHV�GLVSRQtYHLV��
WDUHIDV�TXH�SRVVDP�LPSXOVLRQDU�R�SURFHVVR�GH�DSUHQGL]DJHP�GRV�DOXQRV���

&RQVLGHUDQGR�D�SUREOHPáWLFD�GH�LQYHVWLJDomR�LQLFLDOPHQWH�GHVFULWD��RV�REMHWLYRV�H�D�
SHUVSHFWLYD�WHyULFD�DGRWDGD��D�SHUJXQWD�GH�LQYHVWLJDomR�SURSRVWD�IRL��4XH�SDSHO�GHVHQSHQKD�R�
6RIZDUH�HP�DSRLDU�D�IDVH�GH�SDUWLFLSDomR��QR�FRQKHFLPHQWR�GR�VLJQLILFDGR�GH�IXQo}HV�
WULJRQRPpWULFDV"�
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3articipantes e desenho do e[perimento de ensino 
(VWD�LQYHVWLJDomR�VH�GHVHQYROYHX�HP�XP�SURFHVVR�GH�IRUPDomR�LQLFLDO�H�DERUGD�

LQIRUPDo}HV�VREUH�XP�H[SHULPHQWR�GH�HQVLQR�GH�IXQo}HV�WULJRQRPpWULFDV�XVDQGR�R�Software�
*HR*HEUD��FXMR�REMHWLYR�IRL�FRPSUHHQGHU�D�LQWHJUDomR�GD�3UáWLFD�FRPR�&RPSRQHQWH�&XUULFXODU�
�3&&��QD�8QLYHUVLGDGH�(VWDGXDO�GH�0DWR�*URVVR�GR�6XO�8(06��QR�&XUVR�GH�/LFHQFLDWXUD�HP�
0DWHPáWLFD�GD�8QLGDGH�8QLYHUVLWáULD�GH�1RYD�$QGUDGLQD��

'H]HVVHLV�DFDGrPLFRV�GH�XPD�WXUPD�LQJUHVVDQWH�QD�8QLYHUVLGDGH�SDUWLFLSDUDP�GR�
H[SHULPHQWR�GH�HQVLQR�RQGH�VH�WUDEDOKRX�R�FRQWH~GR�GH�IXQo}HV�WULJRQRPpWULFDV��2�H[SHULPHQWR�
WHYH�GXUDomR�GH����VHo}HV�GH����PLQXWRV�GLYLGLGRV�HP�TXDWUR�PyGXORV��VHQGR�TXH�RV�PyGXORV�,�H�
,,,�FRP�GXDV�VHo}HV�FDGD�H�RV�PyGXORV�,,�H�,9�FRP�TXDWUR�VHVV}HV�FDGD���

2�FRQWH[WR�IRL�XP�H[SHULPHQWR�GH�HQVLQR�RUJDQL]DGR�FRQVLGHUDQGR�XPD�WUDMHWyULD�
KLSRWpWLFD�GH�DSUHQGL]DJHP��+/7��QR�FRQFHLWR�GH�IXQo}HV�WULJRQRPpWULFDV��2�H[SHULPHQWR�IRL�
GHVHQKDGR�XVDQGR�WDUHIDV�HQYROYHQGR�UHFXUVRV�WHFQROyJLFRV�H�FRQVLGHUDQGR�D�FRQFHSomR�GH�XVR�
GD�LQIRUPáWLFD�QR�HQVLQR�GH�PDWHPáWLFD�QD�IRUPDomR�GH�3URIHVVRUHV�LQWHJUDGR�j�SUáWLFD�
SHGDJyJLFD��/RER�GD�&RVWD���������$V�WDUHIDV�GHVWHV�PyGXORV�VH�DUWLFXODUDP�D�SDUWLU�GRV�
VHJXLQWHV�SRQWRV��

• &RQFHLWR�GH�IXQo}HV�WULJRQRPpWULFDV�H�VXD�UHODomR�FRP�R�FLFOR�WULJRQRPpWULFR��

• ([SORUDomR�H�FRQMHFWXUDV�QD�YDOLGDomR�HQWUH�R�DUJXPHQWR�GH�IXQomR�WULJRQRPpWULFD�H�VXD�
GHILQLomR�FRP�R�XVR�GD�WHFQRORJLD��

• ([SORUDomR�JUáILFD�FRP�R�Software�GDV�SURSULHGDGHV��
2�PyGXOR�,�WHYH�FRPR�REMHWLYR�GHILQLU�H�FRQFHLWXDU�IXQo}HV�WULJRQRPpWULFDV��VXD�QRWDomR�

DOJpEULFD��D�FRQVWUXomR�JUáILFD�GD�IXQomR�VHQR�H�UHFRQKHFLPHQWR�GD�FXUYD�VHQRLGDO��H�SRVVtYHO�
UHVVLJQLILFDomR���1R�ODERUDWyULR�GH�LQIRUPáWLFD��RV�HVWXGDQWHV�XWLOL]DUDP�R�Software�*HR*HEUD�
SDUD�H[SORUDU�DV�FDUDFWHUtVWLFDV�GH�XPD�IXQomR�WULJRQRPpWULFD��PyGXOR�,,���IRUPXODomR�GH�
FRQMHFWXUDV��YDOLGDomR�GH�UHVSRVWDV�H�GHVHQYROYLPHQWR�GR�VLJQLILFDGR�GH�DUJXPHQWR�GH�IXQo}HV�
WULJRQRPpWULFDV�FRP�R�software��PyGXOR�,,,���H�PyGXOR�,9����SRU�WDUHIDV��FRPR�RV�HVWXGDQWHV�
FRQVROLGDP�RV�FRQFHLWRV�WULJRQRPpWULFRV�H[SORUDQGR�D�DPSOLWXGH��R�GHVORFDPHQWR�YHUWLFDO�R�
GRPtQLR�H�SHUtRGR�GDGR�D�SDUWLU�GR�Software�*HR*HEUD��

1R�PyGXOR�,9�R�REMHWLYR�IRL�LGHQWLILFDU�QDV�UHVSRVWDV�GRV�DFDGrPLFRV�D�FRPSUHHQVmR�GR�
DUJXPHQWR�GH�XPD�IXQomR�WULJRQRPpWULFD�QD�IDVH�GH�DSURSULDomR�HP�XPD�+/7��3DUD�LVWR��RV�
DFDGrPLFRV�UHFHEHUDP����IXQo}HV�WULJRQRPpWULFDV�FRP���WDUHIDV�UHODFLRQDGDV�DR�VHQR��FRVVHQR�H�
WDQJHQWH�H�RSWDPRV�SHORV�PHVPRV�DUFRV�SDUD�DV�IXQo}HV�FRP�R�REMHWLYR�GH�R�HVWXGDQWH�REVHUYDU�
DV�UHJXODULGDGHV�QHVWD�DWLYLGDGH�H�UHIOHWLU�VREUH�D�+/7��

• )XQomR�VHQR��f(x)=sin x; g(x)=sin (x+S

ଶ); h(x)=sin (3.x); k(x)=-2.sin x��

• )XQomR�FRVVHQR��f(x)=cos x; g(x); cos (x+S
ଶ);h(x)=cos (3.x); k(x)=-2.cos x.�

• )XQomR�WDQJHQWH��f(x)=tg x; g(x)=tg (x+S
ଶ);h(x)=tg(3.x); k(x)=-2.tg.�

7arefa ���&RQVWUXomR�GH�JUáILFRV�GDV�IXQo}HV�XWLOL]DQGR�R�*HR*HEUD�H��D�SDUWLU�GH�VXDV�
REVHUYDo}HV��UHVSRQGHU�VHX�GRPtQLR��LPDJHP��DPSOLWXGH�H�SHUtRGR��

2%6��3DUD�PHOKRU�HQFDPLQKDPHQWR�GD�DWLYLGDGH��FRQVWUXD�D�IXQomR�f�H�RXWUD��SRU�H[HPSOR��
D�IXQomR�g��QD�PHVPD�WHOD��REVHUYH�H�IDoD�VXDV�FRQVLGHUDo}HV��VLJD�DVVLP��VHPSUH�D�IXQomR�I�H�
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XPD�GDV�RXWUDV��3DUD�FDGD�XPD�GHVVDV�IXQo}HV�DSUHVHQWH�R�GRPtQLR��R�FRQMXQWR�LPDJHP��D�
DPSOLWXGH�H�R�SHUtRGR��

7arefa ���2EVHUYDQGR�D�WDUHID���p�SRVVtYHO�GHWHFWDU�TXH�GHQWUH�DV�IXQo}HV�WHPRV�FDVR�V��GH�
PXGDQoD�V��QR�FRQMXQWR�LPDJHP��QD�DPSOLWXGH�H�RX�QR�SHUtRGR�HP�UHODomR�j�IXQomR� f(x)=sin x. �

7arefa �� )DoD�R�PHVPR�SDUD�DV�IXQo}HV�FRVVHQR�H�WDQJHQWH�HP�VHJXLGD�IDoD�REVHUYDo}HV�
VREUH�DV�PXGDQoDV�GH�FRPSRUWDPHQWR�QRV�JUáILFRV�GDV�IXQo}HV��GHVWDFDQGR�DV�PXGDQoDV�GDV�OHLV�
GHVVDV�IXQo}HV�HP�UHODomR�j�OHL�GD�IXQomR�f���

7arefa ���&RQVLGHUDQGR�DV�REVHUYDo}HV�IHLWDV�QR�LWHP���H�D�IXQomR�f(x)=sin x��DSUHVHQWH�D�OHL�
GD�IXQomR�M�VDEHQGR�TXH�VHX�JUáILFR�GD�IXQomR�p�XPD�FXUYD�TXH�HVWá�GHVORFDGD�YHUWLFDOPHQWH���
XQLGDGHV�SDUD�FLPD�HP�UHODomR�DR�JUáILFR�GD�IXQomR�I��SRVVXL�GRPtQLR����DPSOLWXGH���H�SHUtRGR��S���

$V�WDUHIDV�DFLPD�WHYH�R�REMHWLYR�GH�LQWURGX]LU�D�JHQHUDOL]DomR�GR�FRQFHLWR�GH�IXQo}HV�
WULJRQRPpWULFDV�HVWDEHOHFHQGR�UHODo}HV�HQWUH�D�IXQomR�GDGD�H�VHX�DUJXPHQWR��SRU�~OWLPR��QHVWH�
PyGXOR��DV�WDUHIDV�WLYHUHP�FRPR�REMHWLYR�DSRLDU�RV�DFDGrPLFRV�QD�WUDQVODomR�GHVGH�D�IDVH�GH�
SDUWLFLSDomR�QRV�PyGXORV�DQWHULRUHV�DWp�D�IDVH�GH�DQWHFLSDomR�QD�FRQVWUXomR�GR�FRQFHLWR�GH�
IXQo}HV�WULJRQRPpWULFDV�UHSUHVHQWDGR�QD�WDUHID����

1D�WDEHOD���GHVFUHYHPRV�RV�REMHWLYRV�REVHUYDGRV�HP�FDGD�WDUHID�QDV�DWLYLGDGHV�HODERUDGDV�
SDUD�R�GHVHQYROYLPHQWR�GD�+/7���
7DEHOD��
Objetivo pretendido em cada tarefa. 
� ([HPSOR� 2EMHWLYR�
7DUHID�����
�'HILQLomR�GH�
)XQo}HV�
�

f(x)=sin x:�HVERoDU�RV�JUáILFRV�
QD�PHVPD�WHOD�GR�*HR*HEUD��

$QDOLVDU�FRPR�RV�DFDGrPLFRV�
UHODFLRQDP�R�GRPtQLR�H�LPDJHP�GD�
IXQomR�WULJRQRPpWULFD��

7DUHID���H�WDUHID�
���5HIOHWLU�VREUH�D�
WDUHID�JHUDQGR�
UHJXODULGDGH�QD�
DEVWUDomR�

([SOLFLWDU�D�)XQomR�)��*��+��.��
H�/�SDUD�VHQR��FRVVHQR�H�
WDQJHQWH�DVVRFLDQGR�j�
UHSUHVHQWDo}HV�JUáILFDV��
FDUDFWHUL]á�ODV��

$QDOLVDU�FRPR�RV�HVWXGDQWHV�VmR�
FDSD]HV�GH�REVHUYDU�R�FRPSRUWDPHQWR�
GDV�IXQo}HV�H�UHODFLRQDU�R�GRPtQLR�
UHFRUUHQGR�D�XPD�IXQomR�IRUPDO��

7DUHID����
$�SDUWLU�GD�
UHJXODULGDGH�QDV�
WDUHIDV�DQWHULRUHV�
H[SOLFLWDU�D�
)XQomR�0��

'HILQLU�H�FRQFHLWXDU�D�IXQomR�0��
H[SOLFLWá�OD�QR�FRPDQGR�GR�
Software�*HR*HEUD��

$QDOLVDU�VH�RV�DFDGrPLFRV�VmR�FDSD]HV�
GH�REVHUYDU�D�UHODomR�GD�YDULáYHO�FRP�
UHODomR�j�DPSOLWXGH��SHUtRGR�H�
GHVORFDPHQWR�YHUWLFDO�QR�JUáILFR��
$QDOLVDU�FRPR�RV�DFDGrPLFRV�VmR�
FDSD]HV�GH�FRRUGHQDU�GLIHUHQWHV�
LQIRUPDo}HV�H�SDUD�HVERoDU�R�JUáILFR�
GH�XPD�IXQomR�WULJRQRPpWULFD��

2V�DFDGrPLFRV�UHDOL]DUDP�DV�WDUHIDV�LQGLYLGXDOPHQWH�QR�ODERUDWyULR�GH�LQIRUPáWLFD�FRP�
WRGR�R�PDWHULDO�XWLOL]DGR�QR�H[SHULPHQWR�GH�+/7��3DUD�UHFROKHU�DV�LQWHUDo}HV�GXUDQWH�D�UHVROXomR�
GDV�WDUHIDV�QR�PyGXOR���H�QRV�GHPDLV�PyGXORV��XVDPRV�JUDYDo}HV�GH�áXGLR�H�YtGHR��JUDYDQGR�
WDQWR�DV�GLVFXVV}HV�GXUDQWH�R�H[SHULPHQWR�FRPR�FDSWDomR�GH�LPDJHQV�GDV�WHODV�H�DQRWDo}HV�
UHDOL]DGDV�SRU�SDUWH�GRV�DFDGrPLFRV��

$V�WDUHIDV�GHILQLGDV�SDUD�HVWD�DWLYLGDGH�WUDWDUDP�GH�HVWDEHOHFHU�FRPR�RV�DFDGrPLFRV�
HPSUHJDP�R�XVR�GRV�FRQFHLWRV�HQYROYLGRV�QD�IXQomR�WULJRQRPpWULFD�DR�UHVSRQGHUHP�
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FRUUHWDPHQWH�D�DWLYLGDGH���RQGH�VH�SHGH�SDUD�FRQVWUXLU�XPD�IXQomR��DSHQDV�HYLGHQFLDQGR�R�
SHUtRGR��D�DPSOLWXGH�H�VHX�GHVORFDPHQWR�QR�HL[R�GD�RUGHQDGD�\���
Coleta de Dados 

2V�GDGRV�GHVWD�LQYHVWLJDomR�IRUDP�DV�WUDQVFULo}HV�GDV�JUDYDo}HV�RUDLV�H�GDV�WHODV�GRV�
FRPSXWDGRUHV�GH�FDGD�XP�GRV�DFDGrPLFRV�TXH�IRUDP�FRGLILFDGRV�FRP�DV�LQLFLDLV�$F�VHJXLGR�GD�
QXPHUDomR�GH���D�����1D�UHVROXomR�GD�WDUHID���RV�DFDGrPLFRV�QmR�HQFRQWUDUDP�GLILFXOGDGHV�Má�
TXH�WLQKDP�YLQGR�GH�XPD�VHTXrQFLD�GH�DWLYLGDGHV�FRP�R�*HR*HEUD���WDPEpP�QD�UHVROXomR�GD�
WDUHID���QmR�DSUHVHQWDUDP�SUREOHPDV��WRGRV�RV�DFDGrPLFRV�DILUPDUDP�VLP�SDUD�D�TXHVWmR�H�
H[SOLFLWDUDP�FRUUHWDPHQWH�VXDV�REVHUYDo}HV�VREUH�DV�PXGDQoDV�RFRUULGDV�QD�IXQomR��SRLV�WRGRV�
WLQKDP�DQRWDo}HV�GRV�FRPSRUWDPHQWRV�IRUQHFLGR�D�HOHV�QRV�PyGXORV�,�H�,,�TXDQGR�GHILQLPRV�H�
FRQFHLWXDPRV�IXQo}HV�WULJRQRPpWULFDV��GHVVD�IRUPD��D�YLVXDOL]DomR�ILFRX�PDLV�IáFLO��VHJXQGR�
HOHV��1D�WDUHID���ORJR�REVHUYDUDP�D�UHJXODULGDGH�H�UHVROYHUDP�IDFLOPHQWH��FDEH�REVHUYDU�R�
UHJLVWUR�GD�IDOD�GH�XP�GRV�DFDGrPLFRV��³com este software ficou mais fácil, a gente digita a 
função  aqui���VH�UHIHULQGR�DR�FRPDQGR!�e já sai pronto né, ai é só copiar e anotar os pontos 
aqui olha´��VH�UHIHULQGR�D�DQRWDomR�QR�FDGHUQR!��

1D�UHVROXomR�GD�WDUHID���DOJXPDV�GLILFXOGDGHV�VXUJLUDP��SULQFLSDOPHQWH�SRU�TXH�PXGRX�D�
IRUPD�GH�DERUGDU�D�IXQomR��$WLYDPRV�D�IXQomR�³MDQHOD�DOJpEULFD´�QR�*HR*HEUD�SDUD�UHJLVWUDU�DV�
³WHQWDWLYDV�H�PRYLPHQWRV´�GRV�DFDGrPLFRV�QHVWD�DWLYLGDGH�SRLV��FRPR�HVWDYDP�WUDEDOKDQGR�FRP�
R�software��Má�SUHYtDPRV�HVWD�DomR�SRU�SDUWH�GR�DFDGrPLFR��5HVVDOWD�VH�TXH�RV�PHVPRV�HVWDYDP�
FRP�RV�PDWHULDLV�GLGáWLFRV�H�VHXV�UHVSHFWLYRV�FDGHUQRV�SDUD�DQRWDo}HV�XWLOL]DGRV�GXUDQWH�DV�
VHo}HV��&RQWXGR�GRV�GH]HVVHLV�DFDGrPLFRV�TXDWUR�IRUDP�REWHU�r[LWR�QD�DWLYLGDGH�HP�PDLV�GH���
WHQWDWLYDV�UHJLVWUDGDV�QD�MDQHOD�DOJpEULFD��
Análise dos dados 

1D�DQáOLVH�GDV�UHVSRVWDV�GRV�DFDGrPLFRV�LGHQWLILFDPRV�RV�FRQFHLWRV�H�LGHLDV�XWLOL]DGRV�QDV�
WDUHIDV�QR�GHFRUUHU�GD�+/7��

1os mydulos I e II��RV�DFDGrPLFRV�XWLOL]DUDP�VHXV�FRQKHFLPHQWRV�SUpYLRV�RULXQGRV�GD�
HGXFDomR�EáVLFD�SDUD�UHVVLJQLILFDomR�GH�VHXV�FRQFHLWRV�VREUH�R�FRQWH~GR�DERUGDGR��1HVWH��R�
REMHWLYR�IRL�LGHQWLILFDU�H�HYLGHQFLDU�DV�UHODo}HV�HQWUH�D�DWLYLGDGH�HIHLWR�HP�FRQWH[WR�GH�IXQo}HV�
WULJRQRPpWULFDV�H�VXD�UHODomR�FRP�R�FLFOR�WULJRQRPpWULFR��$VVLP��HYLGHQFLDPRV�GLIHUHQWHV�
PDQLIHVWDo}HV�GH�FRPR�RV�DFDGrPLRFV�FRRUGHQDP�DV�LQIRUPDo}HV�HP�GLIHUHQWHV�VLWXDo}HV�H�
FRPR��SRU�YH]HV��HOHV�PXGDUDP�R�IRFR�GH�DWHQomR��,GHQWLILFDPRV�TXH�RV�DFDGrPLFRV�VH�
HQFRQWUDYDP�QD�IDVH�SDUWLFLSDWLYD�QDV�WDUHIDV�LQLFLDLV��ID]LDP�XVRV�GH�FRQKHFLPHQWRV�SUpYLRV�GH�
HVWXGRV�QD�HGXFDomR�EáVLFD�FRQWUXLQGR�XP�FRQMXQWR�GH�UHJLVWURV��FRQYHUWHQGR�HP�XPD�UHIOH[mR�H�
DEVWUDomR�GH�UHJXODULGDGH�QD�UHODomR�DWLYLGDGH�HIHLWR��

1o mydulo III��1HVWD�HWDSD�VH�WUDWRX�GH�FDUDFWHUL]DU�D�IDVH�GH�SDUWLFLSDomR�GRV�DFDGrPLFRV�
REMHWLYDQGR�XPD�UHIOH[mR�VREUH�DV�WDUHIDV�SURSRVWDV�QHVWH�PyGXOR�JHQHUDOL]DQGR�D�DEVWUDomR�GH�
UHJXODULGDGHV�QD�UHODomR�DWLYLGDGH�HIHLWR�ILFDQGR�HYLGHQWH�QDV�WUDQVFULo}HV�UHDOL]DGDV�H�
YHUEDOL]DGDV�SRU�SDUWH�GR�DFDGrPLFR��1HVWH�PyGXOR�IRL�SRVVtYHO�DPSOLDU�H�FRPSOHPHQWDU�
FDUDFWHUL]Do}HV�DQWHULRUHV�GR�SURFHVVR�GH�FRRUGHQDomR��GH�LQIRUPDo}HV�TXH�DSRLRX�R�SURFHVVR�GH�
DEVWUDomR��

1o mydulo IV��&RP�R�REMHWLYR�GH�OHYDU�R�DFDGrPLFR�D�ID]HU�R�XVR�GR�SURFHVVR�GH�
DQWHFLSDomR�RQGH��D�SDUWLU�GH�GDGRV�VREUH�R�FRPSRUWDPHQWR�GH�XPD�IXQomR�WULJRQRPpWULFD��R�
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DFDGrPLFR�SRVVD�JHQHUDOL]DU�D�SDUWLU�GH�XPD�DEVWUDomR�GH�UHJXODULGDGHV�QD�UHODomR�DWLYLGDGH�
HIHLWR��

Resultados 
2V�UHVXOWDGRV�PRVWUDP�TXH�RV�DFDGrPLFRV�UHVSRQGHUDP�PDMRULWDULDPHQWH�XVDQGR�R�

SURFHVVR�GH�FRQVWUXomR�FRJQLWLYD�TXH�VH�UHIHUH�DR�HVWáJLR�SDUWLFLSDWLYR�FDUDFWHUL]DGR�SRU�Do}HV�
FRJQLWLYDV�FRPR�FODVVLILFDomR�GRV�UHJLVWURV�GD�DWLYLGDGH�HIHLWR�RX�HOHPHQWRV�TXH�FRPELQDP�
HVWUXWXUDV�PHQWDLV�SDUD�DWLQJLU�XP�GHWHUPLQDGR�REMHWLYR�H�D�FRRUGHQDomR�GH�LQIRUPDo}HV�SRU�
PHLR�GH�XPD�FRPSDUDomR��RX�DUJXPHQWRV�SDUD�JHUDU�XPD�QRYD�HVWUXWXUD��1HVVD�SHUVSHFWLYD��R�
SURFHVVR�GH�FRQVROLGDomR�GH�FRQFHLWRV�PDWHPáWLFRV�p�RXWUD�PDQLIHVWDomR�GH�DEVWUDomR�UHIOH[LYD��
TXH�OHYD�D�XP�QRYR�HVWDGR�FRJQLWLYR��

1HVWH�QRYR�HVWDGR�FRJQLWLYR�GR�DOXQR�IRL�FDSD]�GH�UHFRQKHFHU�D�HVWUXWXUD�PDWHPáWLFD�QD�
GHILQLomR�GH�IXQo}HV�WULJRQRPpWULFDV��REMHWR��SURSULHGDGH��UHODomR��HWF��ILJXUD�����FRPR�
DQWHFLSDomR�QD�VLWXDomR��R�TXH�PRVWUD�FHUWD�VHPHOKDQoD�FRP�DOJXPD�VLWXDomR�GH�H[SHULrQFLD�
DQWHULRU��HVWXGRV�RULXQGRV�GD�HGXFDomR�EáVLFD�H�PyGXORV�LQLFLDLV��SHUPLWLQGR�VHX�XVR�GR�HVWáJLR�
DQWHFLSDWyULR��(VWH�SURFHVVR�FRJQLWLYR�UHSHWLGR�HP�VLWXDo}HV�GLIHUHQWHV�OHYD�j�SRVVLELOLGDGH�GH�
FRQVROLGDomR�GH�FRQFHSo}HV�PDWHPáWLFDV���5RLJ��/OLQDUHV�	�3HQDOYD���������

&RPR�H[HPSOR��QHVWD�DQRWDomR�GR�DFDGrPLFR�$F����DV�SURSULHGDGHV��DQWHV�GH�SORWDU�QR�
*HR*HEUD��GHVWDFRX�VH�QD�DQRWDomR�R�FRQMXQWR�LPDJHP��LQIRUPDomR�QmR�IRUQHFLGD�QR�HQXQFLDGR��

�
Figura 2: (VERoR�GR�DFDGpPLFR�$F����GDV�LQIRUPDo}HV�GR�HQXQFLDGR�GD�WDUHID��� 

1RV�SURWRFRORV�GH�UHVSRVWDV�DV�WHODV�GRV�DFDGrPLFRV�$F���$F���$F��H�$F����
FDUDFWHUL]DUDP�H�HYLGHQFLDUDP�D�FRQVWUXomR�GR�VLJQLILFDGR�GR�DUJXPHQWR�GH�IXQo}HV�
WULJRQRPpWULFDV�H�R�GHVHPSHQKR�GR software�QD�+/7��WDPEpP�GHVFRQVLGHUDPRV�QDV�UHVSRVWDV�
FRPR�SDUkPHWUR�j�IXQomR�VHQR��SRLV�WRGRV�RV�DFDGrPLFRV�FRQVWUXtUDP�QR�*HR*HEUD�HVWD�IXQomR��
DVVLP��QmR�FRQVLGHUDPRV�QD�DQáOLVH�HVWD�FRPR�XPD�GDV�WHQWDWLYDV�GH�VROXomR�GD�WDUHID����

�
Figura 3.�5HVSRVWD�GR�DFDGrPLFR�$F��SDUD�REWHU�D�)XQomR�0��
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1D�ILJXUD����REVHUYDQGR�D�MDQHOD�DOJpEULFD��QRWDPRV�TXH�RV�DFDGrPLFRV�REWHYHUDP�VXFHVVR�
GD�TXHVWmR�QD�TXDUWD�WHQWDWLYD�H�DWLYRX�D�MDQHOD�³DMXGD´�SDUD�HVERoDU�D�IXQomR�VHQR��YHULILFDPRV�
TXH�RXWURV�WUrV�DFDGrPLFRV�GRV����DQDOLVDGRV�WDPEpP�UHDOL]DUDP�R�PHVPR�Q~PHUR�GH�WHQWDWLYDV�
H�GRLV�GHOHV�FRP�D�MDQHOD�´DMXGD´�DWLYDGRV��

�
Figura 4.�5HVSRVWD�GR�DFDGrPLFR�$F��SDUD�REWHU�D�)XQomR�0��

1D�ILJXUD����REVHUYD�VH�QD�MDQHOD�DOJpEULFD�TXH�R�DFDGrPLFR�UHDOL]RX�FLQFR�WHQWDWLYDV��H�
GRLV�RXWURV�DFDGrPLFRV�WDPEpP�XVDUDP�D�PHVPD�TXDQWLGDGH�GH�WHQWDWLYDV��

�
Figura 5.�5HVSRVWD�GR�DFDGrPLFR�$F��SDUD�REWHU�D�)XQomR�0��

1D�ILJXUD����REVHUYD�VH�QD�MDQHOD�DOJpEULFD�TXH�R�DFDGrPLFR�DFHUWRX�D�TXHVWmR�HP�GXDV�
YH]HV�H�PDLV�WUrV�DFDGrPLFRV�WDPEpP�REWLYHUDP�R�PHVPR�r[LWR��

�
Figura 6.�5HVSRVWD�GR�DFDGrPLFR�$F���SDUD�REWHU�D�)XQomR�0��
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1D�ILJXUD����REVHUYDPRV�QD�MDQHOD�DOJpEULFD�TXH�R�DFDGrPLFR�REWHYH�r[LWR�QD�SULPHLUD�
GLJLWDomR�QR�software��

1R�H[SHULPHQWR��HYLGHQFLDPRV�TXH�R�FRQWH[WR�WHFQROyJLFR�GHVHQKDGR��RQGH�VH�LQWHJUDP�
GLIHUHQWHV�WLSRV�GH�UHSUHVHQWDo}HV�LQWHU�UHODFLRQDGDV��DMXGDP�QD�HYROXomR�GD�FRQVWUXomR�GR�
FRQFHLWR�GH�IXQo}HV�WULJRQRPpWULFDV��

$�VXD�LQWHUDomR�H�GLQDPLVPR�QDV�Do}HV�FRP�UHODomR�D�EXVFDU�H�HVWHQGHU�IDFLOLWDUDP�DRV�
DFDGrPLFRV�R�HQWHQGLPHQWR�GDV�LQIRUPDo}HV�H�UHJLVWURV�QDV�UHODo}HV�HQWUH�D�DWLYLGDGH�HIHLWR�QD�
+/7�FRP�R�Software�*HR*HEUD�FRPR��SRU�H[HPSOR��QD�WDUHID�����FLQFR�GRV�GH]HVVHLV�DFDGrPLFRV�
FRPSUHHQGHUDP�R�FRPSRUWDPHQWR�GD�)XQomR�M���H�WRGRV�UHDOL]DUDP�RV�HVERoRV�GR�JUáILFR�QR�
Software��GHILQLUDP�R�VHX�FRPSRUWDPHQWR�GH�IRUPD�DOJpEULFD�VHP�GLILFXOGDGH�HP�FRQVHTXrQFLD�
GDV�IXQo}HV�SURSRVWDV�DQWHULRUPHQWH�QDV�WDUHIDV�GRLV�H�WUrV�

(P�SDUWLFXODU��UHVVDOWDPRV�D�rQIDVH�QD�SRVVLELOLGDGH�GH�LQWURGX]LU�DVVLVWHQWHV�GLJLWDLV�QR�
GHVHQYROYLPHQWR�GH�VHTXrQFLDV�GH�HQVLQR�TXH�WDQJHP�DV�FDUDFWHUtVWLFDV�GH�XP�SURFHVVR�GH�
FRQVWUXomR�GRV�VLJQLILFDGRV�SRU�SDUWH�GRV�HVWXGDQWHV��/RER�'D�&RVWD���������

&RQFRUGDPRV�FRP�&ROO�H�6ROp��������TXDQGR�DILUPDP�TXH�DV�LQWHUYHQo}HV�GR�SURIHVVRU�
VmR�WDPEpP�UHVSRQVáYHLV�SHOR�UHVXOWDGR��ILFDQGR�SDUD�XPD�SRVWHULRU�DQáOLVH�GHVWH�H[SHULPHQWR�
RV�IDWRUHV�QD�VHTXrQFLD�GH�HQVLQR�TXH�SDUHFHP�LQIOXHQFLDU�QR�SURFHVVR�GH�FRQVWUXomR�GR�FRQFHLWR�
GH�IXQo}HV�WULJRQRPpWULFDV�QD�+/7�GHVWH�H[SHULPHQWR��1HVWH�VHQWLGR��QRV�PRPHQWRV�HP�TXH�RV�
PyGXORV�IRUDP�VH�GHVHQYROYHQGR�FRP�D�DERUGDJHP�FRQVWUXWLYLVWD��REVHUYDPRV�XPD�PDLRU�
DXWRQRPLD�GRV�DFDGrPLFRV��SRLV�TXDQGR�D�TXDQWLGDGH�GH�DX[tOLR�p�H[FHVVLYD�RX�R�SURIHVVRU�QmR�
RULHQWDYD�DGHTXDGDPHQWH�FRQGLFLRQDYD�R�DFDGrPLFR�D�DJXDUGDU�UHVSRVWD��RX�VHMD��DFDGrPLFR�VHP�
DXWRQRPLD���

1HVWH�VHQWLGR��6LPRQ�et al���������HQIDWL]DP�TXH�DSHQDV�FRP�R�FRQKHFLPHQWR�PDWHPáWLFR�
QmR�p�SRVVtYHO�LQWHUSUHWDU�D�OLQJXDJHP��DV�G~YLGDV��DV�FRQMHFWXUDV�H�DV�Do}HV�GRV�DOXQRV��2�
SURIHVVRU�GHYH�FRQKHFHU�RV�REMHWLYRV�GH�DSUHQGL]DJHP�TXH�HVSHUD�DOFDQoDU�SDUD�TXH�SRVVD�
PRGLILFDU�D�+/7�TXDQGR�SHUFHEHU�TXH�RV�DOXQRV�VH�GLVWDQFLDUDP�GH�VXDV�PHWDV�RX�TXDQGR�XPD�
GHWHUPLQDGD�DWLYLGDGH�QmR�IRU�DGHTXDGD�DRV�VHXV�DFDGrPLFRV��
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&pVDU�%risexo�0LUDQGD�
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV�GHO�,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�
FEULVHQR#FLQYHVWDY�P[�
-RVp�*u]mán�+HUQáQGH]�
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV�GHO�,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�
MJX]PDQ#FLQYHVWDY�P[�

Resumen 
(Q�HVWH�HVWXGLR�VH�UHSRUWDQ�ORV�UHVXOWDGRV�REWHQLGRV�DO�WUDEDMDU�FRQ�HVWXGLDQWHV�GH�
WHUFHU�VHPHVWUH�GH�EDFKLOOHUDWR�GRV�SUREOHPDV�UHODFLRQDGRV�FRQ�OD�YLVXDOL]DFLyQ�GH�
UHSUHVHQWDFLRQHV�JHRPpWULFDV�HQ�DPELHQWHV�GH�SDSHO�\�OáSL]�\�WHFQROyJLFR��(VWD�
LQYHVWLJDFLyQ�SUHWHQGH�LGHQWLILFDU�GH�TXp�IRUPD�HO�XVR�GH�OD�WHFQRORJtD�FRQWULEX\H�HQ�
OD�FRQVWUXFFLyQ�GH�FRQFHSWRV�PDWHPáWLFRV�PHGLDQWH�HO�HVWXGLR�GH�ILJXUDV�
JHRPpWULFDV��6H�WUDWD�GH�XQ�HVWXGLR�GH�WLSR�FXDOLWDWLYR��FX\R�PDUFR�FRQFHSWXDO�HVWá�
EDVDGR�HQ�OD�WHRUtD�GH�UHSUHVHQWDFLRQHV�GH�'XYDO�\�HQ�OD�YLVXDOL]DFLyQ�GH�REMHWRV�
PDWHPáWLFRV�FRQ�D\XGD�WHFQROyJLFD��(Q�HVWH�WUDEDMR�VH�GLVHxDURQ�H�LPSOHPHQWDURQ�
$FWLYLGDGHV�UHODFLRQDGDV�FRQ�OD�YLVXDOL]DFLyQ�GH�ILJXUDV�JHRPpWULFDV�GHO�WLSR�HVWáWLFR�
\�GLQáPLFR��/RV�UHVXOWDGRV�PXHVWUDQ�TXH�OD�KHUUDPLHQWD�WHFQROyJLFD�SRWHQFLD�OD�
YLVXDOL]DFLyQ�GH�UHSUHVHQWDFLRQHV�JHRPpWULFDV��SHUR�HO�SDSHO�\�OáSL]�FRPR�
KHUUDPLHQWD�GH�WUDEDMR�VH�YXHOYH�QHFHVDULR�SDUD�FRQMHWXUDU�FRQFHSWRV�DEVWUDFWRV�
VXUJLGRV�GH�WDOHV�UHSUHVHQWDFLRQHV��
Palabras clave��YLVXDOL]DFLyQ��UHSUHVHQWDFLRQHV��JHRPHWUtD��DPELHQWHV��WHFQRORJtD��

Introducciyn \ planteamiento del problema 
� /D�YLVXDOL]DFLyQ�FRPR�KHUUDPLHQWD�GH�HQVHxDQ]D�\�GH�DSUHQGL]DMH�GH�FRQFHSWRV�
PDWHPáWLFRV��HVSHFLDOPHQWH�GH�JHRPHWUtD��KD�VLGR�IRFR�SULQFLSDO�GH�LQYHVWLJDFLyQ�GHVGH�KDFH�
YDULRV�DxRV��'LYHUVRV�DXWRUHV��H�J���$UFDYL��������'XYDO��������3UHVPHJ��������3KLOOLSV��/�0���
1RUULV��6�3���	�0DFQDE��-�6���������HQWUH�RWURV��KDQ�UHFRQRFLGR�OD�LPSRUWDQFLD�GH�OD�
YLVXDOL]DFLyQ�SDUD�ORJUDU�OD�FRQVWUXFFLyQ��HQ�ORV�HVWXGLDQWHV��GH�FRQFHSWRV�PDWHPáWLFRV��'H�
DFXHUGR�FRQ�3UHVPHJ���������OD�LQYHVWLJDFLyQ�VREUH�OD�YLVXDOL]DFLyQ�HQ�OD�HQVHxDQ]D�\�HO�
DSUHQGL]DMH�GH�ODV�PDWHPáWLFDV�FRPHQ]y�HQ�ODV�GpFDGDV�GH�ORV����\�����EDVáQGRVH�HQ�OD�
SVLFRORJtD�WHyULFD��(Q�OD�GpFDGD�GH�ORV�����FXDQGR�OD�LPSRUWDQFLD�GH�HVWH�FDPSR�GH�LQYHVWLJDFLyQ�
IXH�UHFRQRFLGD�HQ�HGXFDFLyQ�PDWHPáWLFD��VH�FRQYLUWLy�HQ�FHQWUR�GH�WHPDV�GLYHUVRV�HQWUH�ORV�TXH�
GHVWDFDQ�HO�GHVDUUROOR�FXUULFXODU�\�OD�HILFDFLD�GH�OD�YLVXDOL]DFLyQ�HQ�HO�DSUHQGL]DMH�GH�ODV�
PDWHPáWLFDV��$�SDUWLU�GHO�DxR������VH�KD�REVHUYDGR�XQ�DXPHQWR�HQ�ODV�LQYHVWLJDFLRQHV�VREUH�OD�
YLVXDOL]DFLyQ�GH�ILJXUDV�GHVGH�HO�SXQWR�GH�YLVWD�VHPLyWLFR��GDQGR�SULRULGDG�D�OD�FRPSUHQVLyQ�GH�
ORV�FRQFHSWRV�GH�LPDJHQ�\�GH�UHSUHVHQWDFLyQ��(Q�OD�DFWXDOLGDG��VH�WLHQH�XQD�JUDQ�FDQWLGDG�GH�
PDWHULDOHV�HGXFDWLYRV�UHODFLRQDGRV�FRQ�PDWHPáWLFDV��(Q�HOORV��OD�YLVXDOL]DFLyQ�MXHJD�XQ�SDSHO�
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WUDVFHQGHQWDO�GHELGR�D�TXH�H[LVWHQ�OLEURV�GH�WH[WR�PDWHPáWLFRV�OOHQRV�GH�LPáJHQHV��GLDJUDPDV�\�
JUáILFRV��DVt�FRPR�GLYHUVRV�SURJUDPDV�LQIRUPáWLFRV�TXH�SHUPLWHQ�D�ORV�HVWXGLDQWHV�LQWHUDFFLRQDU�
FRQ�HOORV��'HELGR�D�ODV�QXPHURVDV�UHSUHVHQWDFLRQHV�JHRPpWULFDV�TXH�VH�HQFXHQWUDQ�HQ�GLIHUHQWHV�
PHGLRV�±SDSHO�\�OáSL]�\�WHFQROyJLFR±��VXUJH�OD�QHFHVLGDG�GH�LGHQWLILFDU��SRU�SDUWH�GHO�DOXPQR��
FDUDFWHUtVWLFDV�\�SURSLHGDGHV�TXH�pVWDV�SUHVHQWDQ��9DULRV�DXWRUHV��H�J���$UFDYL��������+LWW��������
+DFLRPHURJOX��������HQWUH�RWURV��DILUPDQ�TXH�ODV�KHUUDPLHQWDV�WHFQROyJLFDV�UHGXFHQ�OD�distancia�
HQWUH�OD�UHSUHVHQWDFLyQ�ItVLFD��OD�UHSUHVHQWDFLyQ�GH�ODV�LPáJHQHV�PHQWDOHV�\�HO�REMHWR�PDWHPáWLFR�
PLVPR��OR�FXDO�SHUPLWH�OD�FRPSUHQVLyQ��SRU�SDUWH�GH�ORV�HVWXGLDQWHV��GH�GLFKRV�REMHWRV��(Q�HVWH�
DUWtFXOR�VH�SUHWHQGH�LGHQWLILFDU�GH�TXp�IRUPD�OD�YLVXDOL]DFLyQ�SURPXHYH�OD�FRQVWUXFFLyQ�GH�
FRQFHSWRV�PDWHPáWLFRV�DSR\DGRV�HQ�HO�XVR�GH�ORV�DPELHQWHV�GH�SDSHO�\�OáSL]�\�WHFQROyJLFR��

Antecedentes \ fundamentaciyn teyrica�
� /D�UHYLVLyQ�GH�DUWtFXORV�GH�LQYHVWLJDFLyQ�UHODFLRQDGRV�FRQ�OD�YLVXDOL]DFLyQ��H�J���$UFDYL��
������'XYDO��������3UHVPHJ��������HQWUH�RWURV��HQ�HGXFDFLyQ�PDWHPáWLFD�QRV�SHUPLWLy�KDOODU�GRV�
SUREOHPáWLFDV�FHQWUDOHV��OD�SULPHUD�VH�UHODFLRQD�FRQ�ODV�GLILFXOWDGHV�WHyULFDV�TXH�VH�WLHQHQ�SDUD�
SRGHU�H[SOLFDU�OD�IXQFLyQ�GH�OD�YLVXDOL]DFLyQ�GH�REMHWRV�PDWHPáWLFRV��\�OD�VHJXQGD�WUDWD�VREUH�HO�
URO�TXH�MXHJD�OD�YLVXDOL]DFLyQ�HQ�HO�DSUHQGL]DMH�GH�ODV�PDWHPáWLFDV��(VWDV�GRV�SUREOHPáWLFDV�VH�
VXSHUSRQHQ�\�VH�LQWHUFDODQ�HQWUH�HOODV�GHELGR�D�TXH�QR�HV�SRVLEOH�HVWXGLDU�D�XQD�GH�HOODV�VLQ�OD�
SUHVHQFLD�GH�OD�RWUD��/DV�LGHDV�VXUJLGDV�GH�OD�YLVXDOL]DFLyQ�HQ�PDWHPáWLFDV�HQULTXHFHQ�ORV�
FRQWHQLGRV�YLVXDOHV��FX\D�XWLOL]DFLyQ�UHVXOWD�SURYHFKRVD��WDQWR�HQ�ODV�WDUHDV�GH�UHSUHVHQWDFLyQ�
FRPR�HQ�HO�PDQHMR�GH�FRQFHSWRV�GH�HVWD�GLVFLSOLQD��/D�YLVXDOL]DFLyQ�HQ�RFDVLRQHV�VH�HPSOHD�SDUD�
GHVFULELU�UHSUHVHQWDFLRQHV�YLVXDOHV��HQ�RWUDV��VH�XVD�SDUD�GHWHUPLQDU�HO�XVR�GH�FLHUWD�
UHSUHVHQWDFLyQ�HVSHFtILFD��R�ELHQ��SDUD�GHILQLU�OD�DFWLYLGDG�FRJQLWLYD�GHO�VXMHWR�FXDQGR�KDFH�XVR�
GH�UHSUHVHQWDFLRQHV�YLVXDOHV��/D�UHSUHVHQWDFLyQ�GH�XQ�REMHWR�PDWHPáWLFR�LQYROXFUD�VX�DQáOLVLV��6L�
HO�REMHWR�HV�XQD�ILJXUD�JHRPpWULFD��VH�GHEHQ�LGHQWLILFDU�FDUDFWHUtVWLFDV�GH�HOOD�\�KDFHUVH�XQ�
WUDWDPLHQWR�GHO�REMHWR�HPSOHDQGR�HO�VHQWLGR�GH�OD�YLVWD���
� $UFDYL��������VH�UHILHUH�D�OD�YLVXDOL]DFLyQ�FRPR�OD�FDSDFLGDG��HO�SURFHVR�\�HO�SURGXFWR�GH�
OD�FUHDFLyQ��LQWHUSUHWDFLyQ��XVR�\�UHIOH[LyQ�VREUH�ILJXUDV��LPáJHQHV��GLDJUDPDV��HQ�QXHVWUD�PHQWH�
R�VREUH�HO�SDSHO�FRQ�HO�SURSyVLWR�GH�UHSUHVHQWDU�\�FRPXQLFDU�LQIRUPDFLyQ��SHQVDU�\�GHVDUUROODU�
LGHDV�\�DYDQ]DU�HQ�OD�FRPSUHQVLyQ��'H�DFXHUGR�FRQ�3KLOOLSV�HW�DO���������S������HV�UHFRPHQGDEOH�
UHDOL]DU�GLVWLQFLRQHV�H[SOtFLWDV�PHGLDQWH�OD�DGRSFLyQ�GH�WUHV�WpUPLQRV���D��REMHWR�GH�YLVXDOL]DFLyQ�
UHODFLRQDGRV�FRQ�REMHWRV�ItVLFRV�YLVWRV�H�LQWHUSUHWDGRV�SRU�XQD�SHUVRQD�FRQ�HO�SURSyVLWR�GH�
HQWHQGHU�DOJR�PáV�TXH�HO�REMHWR�PLVPR���E��YLVXDOL]DFLyQ�LQWURVSHFWLYD�HV�XQD�FRQVWUXFFLyQ�
LPDJLQDWLYD�GH�XQD�SRVLEOH�H[SHULHQFLD�YLVXDO�HQ�DXVHQFLD�GH�XQ�REMHWR�GH�YLVXDOL]DFLyQ��6H�
FHQWUD�HQ�REMHWRV�FDSWXUDGRV�HQ�OD�PHQWH��\��F��YLVXDOL]DFLyQ�LQWHUSUHWDWLYD��OD�FXDO�LQYROXFUD�OD�
LQWHUSUHWDFLyQ�GHO�VLJQLILFDGR�GH�ORV�REMHWRV�GH�YLVXDOL]DFLyQ�R�YLVXDOL]DFLRQHV�LQWURVSHFWLYDV��HQ�
IXQFLyQ�GH�OD�UHG�H[LVWHQWH�HQ�OD�SHUVRQD�GH�FUHHQFLDV��H[SHULHQFLDV�\�HQWHQGLPLHQWRV��(Q�OD�
YLVXDOL]DFLyQ�VH�GLVWLQJXHQ��REMHWRV�ItVLFRV��H�J���LOXVWUDFLRQHV��DQLPDFLRQHV��SDQWDOODV�JHQHUDGDV�
SRU�OD�FRPSXWDGRUD��HWF����DVt�FRPR��³REMHWRV�PHQWDOHV´�DOPDFHQDGRV�\�SURFHVDGRV�HQ�OD�PHQWH�
HQ�IRUPD�GH�HVTXHPDV�PHQWDOHV��LPáJHQHV�PHQWDOHV��FRQVWUXFFLRQHV�\�UHSUHVHQWDFLRQHV�PHQWDOHV��
R�ELHQ��PHGLDQWH�IXQFLRQHV�FRJQLWLYDV�PDQLIHVWDGDV�HQ�OD�SHUFHSFLyQ�YLVXDO��OD�PDQLSXODFLyQ�\�
WUDQVIRUPDFLyQ�GH�ODV�UHSUHVHQWDFLRQHV�YLVXDOHV�GH�OD�PHQWH��pVWDV�FRQFUHWDQ�ORV�PRGRV�
DEVWUDFWRV�GH�SHQVDPLHQWR��3KLOOLSV�HW�DO���������HQIDWL]DQ�TXH�HVWDV�GLVWLQFLRQHV�VRQ�LPSRUWDQWHV�
SDUD�HQWHQGHU�HO�FRQWH[WR�GH�ODV�YLVXDOL]DFLRQHV�\�SRGHU�HVWDEOHFHU�DSOLFDFLRQHV�HILFDFHV�GH�
YLVXDOL]DFLyQ�HQ�HO�DXOD�GH�PDWHPáWLFDV��
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8nidades constitutivas de una figura geomptrica 
� /D�UHSUHVHQWDFLyQ�GH�XQ�REMHWR�PDWHPáWLFR�LQYROXFUD�VX�DQáOLVLV��VLQ�HPEDUJR��
LQGHSHQGLHQWHPHQWH�GH�ODV�FRQFHSFLRQHV�GH�OD�QDWXUDOH]D�\�GH�OD�H[LVWHQFLD�GH�ORV�FRQFHSWRV�
PDWHPáWLFRV�SRU�SDUWH�GH�TXLHQHV�DSUHQGHQ�R�HQVHxDQ��PXFKRV�PDWHPáWLFRV�FRQVLGHUDQ�HVH�
PRGR�GH�FRQRFLPLHQWR�FRQVLVWHQWH�HQ�³YHU´��WDO�YLVXDOL]DFLyQ�GHEH�UHDOL]DUVH�\D�VHD�SRU�ORV�
VHQWLGRV��SRU�OD�LPDJLQDFLyQ�R�SRU�OD�LQWHOLJHQFLD��/D�SXUH]D�GH�OD�YLVLyQ�SHUPLWH�XQD�DSUHKHQVLyQ�
VLPXOWáQHD�GH�ORV�REMHWRV��3DUD�'XYDO���������OD�DSUHKHQVLyQ�YLVXDO�HV�LQPHGLDWD��pVWD�SHUPLWH�
GLVFULPLQDU�H�LGHQWLILFDU�HQ�PHQRV�GH�XQD�GpFLPD�GH�VHJXQGR�ORV�GLYHUVRV�HOHPHQWRV�GHO�FDPSR�
GH�YLVLyQ�\�VXV�UHODFLRQHV��$Vt���YHU��HV�VLHPSUH�UHFRQRFHU�DOJXQD�FRVD�D�SULPHUD�YLVWD��6LQ�
HPEDUJR��ORV�REMHWRV�YLVWRV�QR�WLHQHQ�~QLFDPHQWH�XQ�VROR�DVSHFWR��'H�PDQHUD�TXH��VL�OD�YLVLyQ�HV�
DSUHKHQVLyQ�VLPXOWáQHD�FRQ�YDORU�JOREDO�HQWRQFHV�QXQFD�HV�FRPSOHWD��'XYDO���������GHELGR�D�
TXH�OD�YLVXDOL]DFLyQ�GHVHQFDGHQD�SURFHVRV�DXWRPáWLFRV�QR�FRQVFLHQWHV�GHO�VXMHWR�±TXH�GHSHQGHQ�
GH�WRGR�HVR�TXH�KD�SRGLGR�VHU�JXDUGDGR�HQ�VX�PHPRULD±��HO�DSUHQGL]DMH�YLVXDO�HV�GLUHFWR��8Q�
REMHWR�JHRPpWULFR�UHTXLHUH�GRV�WLSRV�GH�DSUHKHQVLyQ���D��OD�SHUFHSWLYD��HQ�OD�FXDO�VH�UHFRQRFHQ�
ODV�XQLGDGHV�ILJXUDOHV�GH�OD�UHSUHVHQWDFLyQ�JHRPpWULFD���E��RSHUDWRULD��HQ�OD�FXDO�VH�HIHFW~DQ�ODV�
PRGLILFDFLRQHV�SRVLEOHV�GH�ODV�UHODFLRQHV�TXH�FRQVWLWX\HQ�ODV�SDUWHV�GH�OD�UHSUHVHQWDFLyQ��'XYDO��
�������
� /D�YLVXDOL]DFLyQ�D�GLIHUHQFLD�GH�OD�SHUFHSFLyQ�QR�VH�GHVDUUROOD�GHQWUR�GHO�HVSDFLR�UHDO�HQ�
WHUFHUD�GLPHQVLyQ���'���VLQR�TXH�VH�SUR\HFWD�VREUH�XQD�VXSHUILFLH�HQ�VHJXQGD�GLPHQVLyQ���'���
(VWD�UHGXFFLyQ�GH�GLPHQVLyQ��GH��'�D��'��FRQVWLWX\H�XQD�SULPHUD�UXSWXUD�HQWUH�OD�YLVLyQ�UHDO�\�OD�
YLVXDOL]DFLyQ��'XYDO���������'XYDO��������DILUPD�TXH�OD�LPSODQWDFLyQ�GH�XQD�PDQFKD�YLVLEOH�HQ�
OD�ILJXUD�HV�HO�SULPHU�LQGLFLR�GH�WRGD�UHSUHVHQWDFLyQ�YLVXDO��\�HV�VXVFHSWLEOH�GH�YDULDFLRQHV�
YLVXDOHV��pVWDV�SXHGHQ�DJUXSDUVH�HQ�GRV�FDWHJRUtDV���D��9DULDFLyQ�GLPHQVLRQDO��OLJDGD�FRQ�HO�
Q~PHUR�GH�GLPHQVLRQHV�����SXQWR������OtQHD��R����áUHD����E�9DULDFLyQ�FXDOLWDWLYD��OLJDGD�FRQ�OD�
IRUPD��OtQHD�UHFWD�R�FXUYD��FRQWRUQR�DELHUWR�R�FHUUDGR�GH�XQ�áUHD���WDPDxR��RULHQWDFLyQ��
JUDQXODFLyQ��FRORU��HWFpWHUD��'LVWLQJXLU�HVWDV�GRV�FDWHJRUtDV�GH�UHSUHVHQWDFLyQ�SHUPLWH�GHILQLU�ODV�
FDUDFWHUtVWLFDV�GH�XQD�ILJXUD��GHELGR�D�TXH�HQ�WRGDV�HOODV�DSDUHFH�FRPR�OD�FRPELQDFLyQ�GH�YDORUHV�
SDUD�FDGD�XQD�GH�ODV�YDULDFLRQHV�YLVXDOHV�GH�ORV�WLSRV�GLPHQVLRQDO�\�FXDOLWDWLYR��ORV�FXDOHV�
IRUPDQ�ODV�XQLGDGHV�ILJXUDOHV�HOHPHQWDOHV��3RU�HMHPSOR��XQD�FLUFXQIHUHQFLD�HVWá�IRUPDGD�SRU�OD�
XQLGDG�SXQWR�\�OD�IRUPD�FXUYD�FHUUDGD��,QFOXVR��DO�KDEODU�GH�XQ�FXDGUDGR��ILJXUD�DSDUHQWHPHQWH�
UHGXFLGD�D�XQD�VROD�XQLGDG�ILJXUDO�GH�GLPHQVLyQ����SXHGH�VHU�FRQVLGHUDGD�FRPR�FRQILJXUDFLyQ�GH�
FXDWUR�XQLGDGHV�ILJXUDOHV�GH�GLPHQVLyQ����VHJPHQWRV�TXH�IRUPDQ�ORV�ODGRV���GHELGR�D�TXH�VRQ�ODV�
UHODFLRQHV��SDUDOHOLVPR��VLPHWUtD��WDQJHQWH«��HQWUH�ODV�XQLGDGHV�ILJXUDOHV�HOHPHQWDOHV�ODV�TXH�
FRQVWLWX\HQ�HO�FRQWHQLGR�SHUWLQHQWH�GH�XQD�ILJXUD�JHRPpWULFD��(V�FRP~Q�TXH�ODV�ILJXUDV�
JHRPpWULFDV�HVWpQ�FRPSXHVWDV�SRU�QXPHURVDV�XQLGDGHV�ILJXUDOHV�HOHPHQWDOHV�FRQ�YDORUHV�
GLIHUHQWHV��H�J���WULáQJXORV��FXDGULOáWHURV��SXQWRV��HWFpWHUD���

+erramientas tecnolygicas en el aula 
� (Q�OD�DFWXDOLGDG�HV�FRP~Q�HQFRQWUDU�LPáJHQHV��GLEXMRV��JUáILFRV�\�GLDJUDPDV�HQ�WH[WRV�
PDWHPáWLFRV��7DPELpQ�VH�OHV�HQFXHQWUD�HQ�SURJUDPDV�LQIRUPáWLFRV�HQIRFDGRV�HQ�OD�HQVHxDQ]D�GH�
ODV�PDWHPáWLFDV��'LYHUVRV�VRIWZDUH��SRU�HMHPSOR��&DEUL�*HRPHWU\��&LQGHUHOOD��*HRPHWHU
V�
6NHWFKSDG��&�D�5���&RPSDVV�DQG�5XOHU���*HRJHEUD��HQWUH�RWURV��VH�GHQRPLQDQ�6RIWZDUH�GH�
*HRPHWUtD�'LQáPLFD��6*'���(VWRV�WLSRV�GH�VRIWZDUH�SHUPLWHQ�FRQVWUXLU�REMHWRV�JHRPpWULFRV��
8QD�YH]�FRQVWUXLGRV��WUDVODGDUORV��JLUDUORV��VH�SXHGH�HVWXGLDU��FRQ�HVWRV�REMHWRV��FRQFHSWRV�FRPR�
ORV�GH�VLPHWUtD��UHIOH[LyQ��KRPRWHFLD��HWF��$GHPáV��FRQ�HOORV�WDPELpQ�HV�SRVLEOH�PHGLU�ORV�ODGRV�
GH�ODV�ILJXUDV��UHSUHVHQWDU�ODV�HFXDFLRQHV�TXH�OHV�FRUUHVSRQGHQ��FRPSUREDU�VXV�SURSLHGDGHV�
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JHRPpWULFDV�\�UHDOL]DU�FáOFXORV�YLQFXODGRV�FRQ�VXV�SURSLHGDGHV��(O�XVR�GH�DOJ~Q�6*'�IDFLOLWD�OD�
LQFRUSRUDFLyQ�GH�OD�YLVXDOL]DFLyQ�HQ�OD�HQVHxDQ]D�GH�FRQFHSWRV�JHRPpWULFRV��SXHV�VH�FXHQWD�FRQ�
LPáJHQHV�GLQáPLFDV�H�LQFOXVR�FRQ�YLVXDOL]DFLRQHV�LQWHUDFWLYDV��&RQ�ODV�KHUUDPLHQWDV�SURSLDV�GH�
ORV�6*'�VH�SXHGH�PHGLU��R�ELHQ�DJUHJDU�WUD]RV�DX[LOLDUHV�R�VLPSOHPHQWH�H[SORUDU�OD�ILJXUD��2WUD�
YHQWDMD�TXH�WLHQH�HO�XVR�GH�UHSUHVHQWDFLRQHV�GLQáPLFDV�HV�SHUPLWLU�OD�FUHDFLyQ�\�PDQLSXODFLyQ�GH�
FRQVWUXFFLRQHV�JHRPpWULFDV�FX\R�WUD]DGR�R�FRQVWUXFFLyQ�HV�PRGLILFDEOH�HQ�IRUPD�GLQáPLFD��VL�
DOJ~Q�REMHWR�%�GHSHQGH�GH�RWUR�$��DO�PRGLILFDU�$��%�SXHGH�DMXVWDUVH�\�DFWXDOL]DUVH�\�DVt�
PDQWHQHU�ODV�UHODFLRQHV�FRUUHVSRQGLHQWHV�FRQ�$���8Q�DWULEXWR�LPSRUWDQWH�GHO�6*'�HV�VX�
YHUVDWLOLGDG�GH�XVR��HO�FXDO�HVWLPXOD�HO�LQWHUpV�\�OD�SDUWLFLSDFLyQ�GH�ORV�HVWXGLDQWHV�FXDQGR�
UHVXHOYHQ�SUREOHPDV�JHRPpWULFRV��+DFLRPHURJOX��������PHQFLRQD�TXH�OD�YLVXDOL]DFLyQ�
HPSOHDQGR�PRGHORV�GLQáPLFRV�SHUPLWH�D�ORV�HVWXGLDQWHV�HQWHQGHU�ORV�FRQFHSWRV�R�VLJQLILFDGRV�
TXH�SXHGHQ�VHU�H[WUDtGRV�GH�ODV�UHSUHVHQWDFLRQHV�\�SRU�OR�WDQWR�MXHJD�XQ�SDSHO�LPSRUWDQWH�HQ�HO�
GHVDUUROOR�GH�VX�SHQVDPLHQWR�DQDOtWLFR��\�TXH�QR�VXFHGH�HQ�DPELHQWH�GH�SDSHO�\�OáSL]��

Disexo \ metodologta 
6H�WUDWD�GH�XQ�HVWXGLR�GH�WLSR�FXDOLWDWLYR��FX\R�PDUFR�FRQFHSWXDO�HVWá�EDVDGR�HQ�OD�WHRUtD�GH�

UHSUHVHQWDFLRQHV�\�HQ�OD�YLVXDOL]DFLyQ�GH�REMHWRV�PDWHPáWLFRV�FRQ�D\XGD�WHFQROyJLFD��/D�
UHFRSLODFLyQ�GH�GDWRV�VH�UHDOL]y�FRQ�XQ�JUXSR�GH����DOXPQRV��GH����D����DxRV�GH�HGDG��GH�TXLQWR�
DxR�GH�EDFKLOOHUDWR��WHUFHU�VHPHVWUH���D�WUDYpV�GHO�UHJLVWUR�HVFULWR�GH�ODV�$FWLYLGDGHV�\�GH�
YLGHRJUDEDFLRQHV��/RV�DOXPQRV�WUDEDMDURQ�HQ�SDUHMDV��VH�IRUPDURQ�VHLV�HTXLSRV�FRQ�GRV�DOXPQRV�
FDGD�XQR��/DV�$FWLYLGDGHV�LPSOHPHQWDGDV�IXHURQ�GLVHxDGDV�R�DGDSWDGDV�GH�RWURV�HVWXGLRV�GH�
IRUPD�TXH�ORV�DOXPQRV�UHTXLULHUDQ�SDUD�VX�DQáOLVLV��IRUPXODFLyQ�\�UHVROXFLyQ��HO�GHVFXEULPLHQWR�
GH�LQYDULDQWHV��WDUHDV�GH�FRQVWUXFFLyQ��HVWDEOHFLPLHQWR�GH�FRQMHWXUDV��DVt�FRPR�GHVFULSFLyQ�\�
H[SOLFDFLyQ�GH�ORV�REMHWRV�PDWHPáWLFRV�YLVXDOL]DGRV��FRQVLGHUDQGR�ORV�DPELHQWHV�SDSHO�\�OáSL]�\�
WHFQROyJLFR��(Q�OD�LQYHVWLJDFLyQ��VH�FRQVLGHUDURQ�ORV�VLJXLHQWHV�SXQWRV�SDUD�HO�GLVHxR�GH�ODV�
$FWLYLGDGHV���D��1LYHO�DFDGpPLFR��(O�SURSyVLWR�IXH�GLVHxDU�R�DGDSWDU�WDUHDV�VLJQLILFDWLYDV��
DFFHVLEOHV�H�LQWHUHVDQWHV�\�TXH�QR�UHVXOWDUDQ�WULYLDOHV�QL�LPSRVLEOHV�GH�UHVROYHU���E��8VR�GH�OD�
KHUUDPLHQWD�WHFQROyJLFD��6H�EXVFy�TXH�ODV�$FWLYLGDGHV�SXGLHUDQ�VHU�OOHYDGDV�D�FDER�HQ�HO�
DPELHQWH�WHFQROyJLFR��FRQ�HO�ILQ�GH�TXH�HO�DOXPQR��XWLOL]DQGR�6*'�\�PHGLDQWH�VXV�KHUUDPLHQWDV�
SURSLDV�GHO�VRIWZDUH��YLVXDOL]DUD�ORV�REMHWRV�PDWHPáWLFRV�HQ�HVWXGLR���F��&RQWHQLGRV�
PDWHPáWLFRV��&DGD�$FWLYLGDG�VH�UHODFLRQy�FRQ�ORV�FRQWHQLGRV�WHPáWLFRV�DERUGDGRV�HQ�FXUVRV�
SUHYLRV�GH�JHRPHWUtD�HXFOLGLDQD��
([perimentaciyn 

(Q�HVWH�DUWtFXOR�UHSRUWDPRV�ORV�UHVXOWDGRV�VXUJLGRV�GH�OD�LPSOHPHQWDFLyQ�GH�GRV�
DFWLYLGDGHV��HQ�HOODV�VH�EXVFD�DQDOL]DU�OD�LQIOXHQFLD�GH�OD�YLVXDOL]DFLyQ�GH�ILJXUDV�JHRPpWULFDV�
WDQWR�HVWáWLFDV�FRPR�GLQáPLFDV�HQ�ORV�DPELHQWHV�GH�SDSHO�\�OáSL]�\�WHFQROyJLFR��8QD�GH�ODV�
$FWLYLGDGHV�IXH�WRPDGD�GHO�DUWLFXOR�³A cognitive analysis of problems of comprehension in�
learning of mathematics´��'XYDO��������S�������(Q�pVWD�HO�DXWRU�SURSRQH�D�ORV�HVWXGLDQWHV�TXH�D�
SDUWLU�GHO�HVER]R�GH�OD�JUáILFD��YpDVH�)LJXUD����KDOOHQ�OD�ORQJLWXG�GHO�VHJPHQWR� ED ��WRPDQGR�
FRPR�GDWRV�ILMRV�OD�ORQJLWXG�GH�ORV�VHJPHQWRV� �AB DC  �cm�\� �BC  cm���
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�
Figura 1.�3ULPHUD�DFWLYLGDG��/RV�DOXPQRV�YLVXDOL]DQ�OD�ILJXUD�JHRPpWULFD�\�GH�DFXHUGR�FRQ�VXV�
SURSLHGDGHV�FDOFXODQ�OD�ORQJLWXG�ED ��

� /D�VHJXQGD�$FWLYLGDG�SURSXHVWD�D�ORV�DOXPQRV�SDUWLFLSDQWHV�HQ�HVWH�HVWXGLR�IXH�FRQ�OD�
LQWHQFLyQ�GH�DQDOL]DU�OD�IRUPD�HQ�TXH�HOORV�H[WHULRUL]DQ�OD�LGHD�GH�XQD�UHSUHVHQWDFLyQ�UHODFLRQDGD�
FRQ�ORV�WULáQJXORV�DFXWáQJXORV��6DQWRV���������/D�$FWLYLGDG�FRQVLVWLy�HQ�TXH�ORV�DOXPQRV�
IRUPDUDQ�GLIHUHQWHV�WULáQJXORV��FRQHFWDQGR�XQ�SXQWR�FXDOTXLHUD�HQ�HO�LQWHULRU�GH�XQ�FXDGUDGR�
GDGR��FRQ�ORV�YpUWLFHV�GH�OD�EDVH�GHO�FXDGUDGR�\��SRVWHULRUPHQWH��UHPDUFDUDQ�ORV�SXQWRV�GRQGH�ORV�
WULáQJXORV�IRUPDGRV�HQ�HO�LQWHULRU�GHO�FXDGUDGR�IXHUDQ�DFXWáQJXORV��YpDVH�)LJXUD�����8QD�YH]�
LGHQWLILFDGRV�GLIHUHQWHV�WULáQJXORV�DFXWáQJXORV�HQ�HO�LQWHULRU�GHO�FXDGUDGR��VH�OHV�SLGLy�TXH�
VRPEUHDUDQ�OD�UHJLyQ�GHQWUR�GHO�FXDGUDGR�GRQGH�ORV�WULáQJXORV�IRUPDGRV�FRQ�HO�SXQWR�FXDOTXLHUD�
\�OD�EDVH�GHO�FXDGUDGR�IXHUDQ�DFXWáQJXORV��3RVWHULRUPHQWH��FRQ�DSR\R�GH�*HRJHEUD�\�FRQ�ODV�
FRQGLFLRQHV�GH�OD�DFWLYLGDG��VH�SLGLy�D�ORV�HVWXGLDQWHV�TXH�LGHQWLILFDUDQ�VL�H[LVWtD�DOJXQD�ILJXUD�
JHRPpWULFD�TXH�SHUPLWLHUD�GHWHUPLQDU�HQ�TXp�SDUWH�GH�OD�UHJLyQ�±GHO�LQWHULRU�DO�FXDGUDGR±�VH�
FXPSOH�OD�FRQGLFLyQ�GDGD��
)RUPD�GLIHUHQWHV�WULáQJXORV�TXH�FRQHFWHQ�
XQ�SXQWR�3�FXDOTXLHUD��FRPR�HO�PRVWUDGR�
HQ�OD�ILJXUD��HQ�HO�LQWHULRU�GHO�FXDGUDGR�
FRQ�ORV�YpUWLFHV�GH�OD�EDVH�GHO�FXDGUDGR�
�SXQWRV�$�\�%���5HPDUFD�FRQ�FRORU��ORV�
SXQWRV�3�GRQGH�ORV�WULáQJXORV�IRUPDGRV�HQ�
HO�LQWHULRU�GHO�FXDGUDGR�VHDQ�DFXWáQJXORV�� �

Figura 2.�6HJXQGD�DFWLYLGDG��/RV�DOXPQRV�IRUPDQ�GLIHUHQWHV�WULáQJXORV�TXH�FRQHFWHQ�XQ�SXQWR�FXDOTXLHUD�
HQ�HO�LQWHULRU�GH�XQ�FXDGUDGR�GDGR��FRQ�ORV�YpUWLFHV��$�\�%��GH�OD�EDVH�GHO�FXDGUDGR��

� /D�ILJXUD�JHRPpWULFD�GH�OD�SULPHUD�$FWLYLGDG�HV�HVWáWLFD��\D�TXH�GH�DFXHUGR�FRQ�ODV�
FRQGLFLRQHV�GH�VX�FRPSRVLFLyQ�QR�SUHVHQWD�QLQJXQD�YDULDFLyQ��VX�HVWUXFWXUD�QR�FDPELD���/D�
VHJXQGD�$FWLYLGDG�LQYROXFUDED�OD�H[WHULRUL]DFLyQ�GH�OD�LGHD�GH�WULáQJXOR�DFXWáQJXOR��FRQ�OD�
YDULDQWH�GH�TXH�D�SDUWLU�GH�XQ�SXQWR�TXH�SRGtD�FRORFDUVH�HQ�FXDOTXLHU�SDUWH��HQ�HO�LQWHULRU�GH�XQ�
FXDGUDGR��SXQWR�GLQáPLFR��\D�TXH�SRGtD�YDULDU��VH�IRUPDUDQ�WULáQJXORV�DFXWáQJXORV��8QD�YH]�
LGHQWLILFDGRV�HVWRV�WLSRV�GH�WULáQJXORV��VH�SHGtD�DO�HVWXGLDQWH�TXH�LQILULHUD�OD�]RQD�R�UHJLyQ�GHQWUR�
GHO�FXDGUDGR�GRQGH�HO�SXQWR�FXPSOtD�GLFKD�FRQGLFLyQ��(Q�ODV�$FWLYLGDGHV�SURSXHVWDV�VH�OHV�
VROLFLWy�D�ORV�HVWXGLDQWHV�TXH�YDOLGDUDQ�VXV�UHVXOWDGRV��FRQWUDVWáQGRORV�HQ�HO�DPELHQWH�GH�
WHFQROyJLFR��*HRJHEUD��UHVSHFWR�DO�DPELHQWH�GH�SDSHO�\�OáSL]��

Análisis de datos \ resultados 
� (O�DQáOLVLV�GH�ORV�GDWRV�UHFDEDGRV�VH�EDVy�HQ�OD�LQWHUSUHWDFLyQ�\�HQ�HO�Q~PHUR�GH�
LQFLGHQFLDV�FRPXQHV��SRU�SDUWH�GH�ORV�DOXPQRV��GH�VXV�VROXFLRQHV�HQ�DPERV�DPELHQWHV��WRPDQGR�
HQ�FXHQWD�YLGHR�JUDEDFLRQHV�±GH�ODV�GLVFXVLRQHV��DOXPQR�DOXPQR�\�DOXPQR�SURIHVRU��GXUDQWH�OD�
H[SHULPHQWDFLyQ±�\�ORV�UHJLVWURV�HVFULWRV��XQD�YH]�VROXFLRQDGR�HO�SUREOHPD��/RV�UHVXOWDGRV�
PXHVWUDQ�TXH�ORV�HVWXGLDQWHV��D�WUDYpV�GHO�6*'��ORJUDURQ�LGHQWLILFDU�ODV�GLILFXOWDGHV�SURYRFDGDV�
DO�UHDOL]DU�$FWLYLGDGHV�GH�YLVXDOL]DFLyQ�HPSOHDQGR�HO�DPELHQWH�GH�SDSHO�\�OáSL]��GH�PDQHUD�TXH�
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GHVFXEUtDQ�VL�OD�YLVXDOL]DFLyQ�UHDOL]DGD�HQ�XQD�SULPHUD�LQVWDQFLD�HUD�FRUUHFWD�R�SDUFLDOPHQWH�
FRUUHFWD��'H�OD�SULPHUD�$FWLYLGDG��ORV�UHVXOWDGRV�REWHQLGRV�±GXUDQWH�HO�WUDEDMR�HQ�DPELHQWH�GH�
SDSHO�\�OáSL]±�VRQ�ORV�VLJXLHQWHV��FLQFR�HTXLSRV�SHUFLELHURQ�TXH�HO�YDORU�GHO�VHJPHQWR�ED �HV�����
cm�\�VyOR�XQ�HTXLSR�FRQVLGHUy�ODV�SURSLHGDGHV�GH�OD�FLUFXQIHUHQFLD��DO�GDUVH�FXHQWD�GH�TXH�HO�
YDORU�UHDO�GHO�VHJPHQWR�ED �HV�GH���cm��$OJXQDV�REVHUYDFLRQHV�UHDOL]DGDV�GXUDQWH�OD�
YLVXDOL]DFLyQ�GH�OD�SULPHUD�$FWLYLGDG�PXHVWUDQ�TXH�OD�GLILFXOWDG�GH�LQWHUSUHWDU�FRUUHFWDPHQWH�OD�
UHSUHVHQWDFLyQ�JHRPpWULFD�UDGLFD�HQ�OD�PDQHUD�GH�DUWLFXODU�OD�LQIRUPDFLyQ�LPSOtFLWD�\�
H[SOtFLWDPHQWH�GDGD��/RV�UHVXOWDGRV�REWHQLGRV�HQ�HVWD�$FWLYLGDG�FRQILUPDQ�TXH�OD�DSUHKHQVLyQ�
YLVXDO�HV�LQPHGLDWD��'XYDO���������OR�FXDO�SHUPLWLy�D�ORV�HVWXGLDQWHV�LGHQWLILFDU�HOHPHQWRV�
H[LVWHQWHV�HQ�OD�ILJXUD��$GHPáV��GXUDQWH�OD�YLVXDOL]DFLyQ�GH�HVWD�ILJXUD�OD�PD\RUtD�GH�ORV�DOXPQRV�
QR�UHDOL]y�XQD�DGHFXDGD�YLVXDOL]DFLyQ�LQWURVSHFWLYD�H�LQWHUSUHWDWLYD��3KLOOLSV�HW�DO����������ODV�
FXDOHV�SHUPLWHQ�GDU�VLJQLILFDGR�DO�DOXPQR�\�UHIOH[LRQDU�VREUH�HO�REMHWR�PDWHPáWLFR��H�J���ILJXUD�
JHRPpWULFD���(Q�FRQVHFXHQFLD��OD�YLVXDOL]DFLyQ�UHDOL]DGD��SRU�SDUWH�GH�ORV�DOXPQRV�D�HVWD�ILJXUD�
JHRPpWULFD��WLHQGH�D�DGTXLULU�OD�IRUPD�GH�PD\RU�VLPSOH]D��'XYDO���������pVWD�SURYRFD�TXH�ORV�
DOXPQRV�SHUFLEDQ�ORV�VHJPHQWRV� AE �\�ED �LJXDOHV��OD�PDQHUD�GH�ver�OD�ILJXUD��SRU�SDUWH�GH�ORV�
DOXPQRV��JHQHUy�XQD�SULPHUD�LPSUHVLyQ�D�VLPSOH�YLVWD��DO�LGHQWLILFDU�TXH�HO�SXQWR�(��LQWHUVHFFLyQ�
GH�OD�FLUFXQIHUHQFLD�FRQ�OD�VHJPHQWR� AB ��VH�ORFDOL]DED�HQ�HO�SXQWR�PHGLR�GHO�VHJPHQWR� AB ��/D�
IRUPD�GH�ver�OD�ILJXUD�LPSLGLy�D�ORV�DOXPQRV�ORJUDU�OD�YLVXDOL]DFLyQ�FRUUHFWD�GHO�REMHWR�
PDWHPáWLFR��\D�TXH�OD�PD\RUtD�RSWy�SRU�OD�SHUFHSFLyQ�\�OD�DSUHKHQVLyQ�VLPXOWDQHD�GHVFULWD�SRU�
'XYDO���������6H�REVHUYD�HQ�ORV�GDWRV�±VXUJLGRV�HQ�DPELHQWH�GH�SDSHO�\�OáSL]±�TXH�OD�PD\RUtD�
GH�ORV�HTXLSRV�VH�LQFOLQy�SRU�XQD�SHUFHSFLyQ�YLVXDO�GH�OD�ILJXUD�\�QR�FRQVLGHUDURQ�VXV�
SURSLHGDGHV��8Q�HMHPSOR�HV�OD�YLVXDOL]DFLyQ�UHSRUWDGD�SRU�ORV�HVWXGLDQWHV�GHO�(TXLSR����$OXPQRV�
�$�\��%���TXLHQHV�DILUPDURQ�TXH�³HO�SXQWR�(�HV�OD�PLWDG�GHO�VHJPHQWR� AD �\�pVWH�D�VX�YH]�HV�
LJXDO�TXH�OD�EDVH� BC �TXH�PLGH���cm��FRPR�OD�PLWDG�HV�����cm��SRU�OR�WDQWR��HVWH�HV�HO�YDORU�GHO�
VHJPHQWR´��/D�)LJXUD���PXHVWUD�OD�YLVXDOL]DFLyQ�GHO�(TXLSR����$OXPQRV��$�\��%����TXLHQHV�
RSWDURQ�SRU�OD�SHUFHSFLyQ�GH�OD�ILJXUD��

�� �

Figura 3.�3ULPHUD�DFWLYLGDG�DPELHQWH�GH�SDSHO�\�OáSL]��(MHPSOR�GH�FyPR�ORV�DOXPQRV�VH�LQFOLQDURQ�SRU�OD�
SHUFHSFLyQ�YLVXDO�GH�OD�ILJXUD�DO�FDOFXODU�OD�ORQJLWXG�GHO�VHJPHQWR�ED��

� 6yOR�XQ�HTXLSR�QRWy�ODV�SURSLHGDGHV�LPSOtFLWDV�HQ�OD�ILJXUD��(Q�HO�UHJLVWUR�HVFULWR��HO�HTXLSR�
��H[SRQH�WH[WXDOPHQWH�TXH�³OD�GLVWDQFLD�GH� ED �HV�GH���cm��(O�FtUFXOR�FRQ�FHQWUR�$�WLHQH�XQ�UDGLR�
GH���cm��XELFDURQ�HO�VHJPHQWR AB ���SRU�OR�WDQWR��OD�FLUFXQIHUHQFLD�HQ�FXDOTXLHU�SXQWR�WLHQH���cm�
GH�UDGLR��UHVWDPRV�ORV�VHJPHQWRV� �BC AB�  �cm´��(VWH�HTXLSR�ORJUy�OD�WUDQVLFLyQ�GH�OD�)LJXUD���
DO�REMHWR�JHRPpWULFR��HO�HTXLSR�ORJUy�YLVXDOL]DU��D�WUDYpV�GH�OD�UHSUHVHQWDFLyQ�ODV�SURSLHGDGHV�GH�
GLFKR�REMHWR�PDWHPáWLFR��VLQ�LPSRUWDU�VX�DSDULHQFLD�SHUFHSWLYD��'H�DFXHUGR�FRQ�$UFDYL��������
HVWH�HTXLSR�LQWHUSUHWy�OD�ILJXUD�D�SDUWLU�GH�OD�UHIOH[LyQ�HMHUFLGD�GHVGH�HO�DPELHQWH�GH�SDSHO�\�OáSL]�
KDVWD�OD�FRQVWUXFFLyQ�PHQWDO�SRU�SDUWH�GH�ORV�DOXPQRV��OR�FXDO�SHUPLWLy�OD�DGHFXDGD�YLVXDOL]DFLyQ�
GHO�REMHWR�PDWHPáWLFR�PRVWUDGR��(Q�OD�VHJXQGD�SDUWH�GH�HVWD�$FWLYLGDG��ORV�DOXPQRV�
UHSURGXMHURQ�OD�)LJXUD����HPSOHDQGR�*HRJHEUD�\�PHGLDQWH�VXV�KHUUDPLHQWDV�FDOFXODURQ�OD�
ORQJLWXG�GHO�VHJPHQWR� ED ��$GHPáV��FRPSDUDURQ�HO�UHVXOWDGR�REWHQLGR�FRQ�HO�VRIWZDUH�UHVSHFWR�
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GHO�REWHQLGR�FRQ�SDSHO�\�OáSL]��$O�KDFHU�XVR�GHO�VRIWZDUH�*HRJHEUD��HO�WRWDO�GH�ORV�HTXLSRV�
FRQFOX\y�TXH�OD�ORQJLWXG�GHO�VHJPHQWR�ED �HV�GH���cm�GHELGR�D�TXH�HO�SXQWR�(�QR�VH�HQFXHQWUD�HQ�
HO�SXQWR�PHGLR�GHO�VHJPHQWR� AD ��YpDVH�)LJXUD�����(O�VLJXLHQWH�H[WUDFWR�FRUUHVSRQGH�D�ORV�
DUJXPHQWRV�GHO�(TXLSR����$OXPQRV��$�\��%��FXDQGR�FRQWUDVWDURQ�ORV�UHVXOWDGRV�REWHQLGRV�HQ�
SDSHO�\�OáSL]��FRQ�ORV�VXUJLGRV�GHO�DPELHQWH�WHFQROyJLFR��

3URIHVRU�� 'H�DFXHUGR�FRQ�OD�ILJXUD�¢FXáO�HV�OD�ORQJLWXG�GHO�VHJPHQWR�ED "�
$OXPQR��$�� (O�VHJPHQWR� BC �\�HO�VHJPHQWR� AD �VRQ�LJXDOHV��(QWRQFHV��VL�pVWH�>punto E@�HVWá�DO�

FHQWUR�>punto medio@�YDOH�OD�PLWDG�>���@��
3URIHVRU�� 8VDQGR�HO�VRIWZDUH�¢HO�UHVXOWDGR�FDPELy�R�HV�HO�PLVPR"�
$OXPQR��$�� 0H�GR\�FXHQWD�GH�TXH�HO�UDGLR�GH�OD�FLUFXQIHUHQFLD�HV���\�HO�UDGLR�HQ�WRGDV�ODV�

SDUWHV�GH�OD�FLUFXQIHUHQFLD�VLHPSUH�HV�HO�PLVPR��HQWRQFHV�PLGH���DXQTXH�
>visualmente en la figura en papel-y-lápiz@�VHD�OD�PLWDG�GH� AD ��

3URIHVRU�� )LQDOPHQWH��¢FXáO�VHUtD�HO�YDORU�>la longitud@�GH� ED "�
$OXPQR��$�� 7UHV��\D�TXH�OD�GLVWDQFLD�GH� AE �HV���\�HO�VHJPHQWR� AD �HV����
3URIHVRU�� ¢'H�TXp�IRUPD�OHV�D\XGy�HO�VRIWZDUH�HQ�OD�YLVXDOL]DFLyQ�GH�OD�ILJXUD"�
$OXPQR��$�� $�OD�YLVWD�VH�YH�FRPR�VL�IXHUD�OD�PLWDG�>ambiente de papel-y-lápiz@�\�DO�SRQHUOR�HQ�

OD�FRPSXWDGRUD�>*HRJHEUD@�VH�YHQ�ELHQ�GHILQLGDV�ODV�XQLGDGHV�GH�OD�ILJXUD�>se dan 
cuenta de las propiedades del objeto matemático@��

3URIHVRU��� ¢4XH�SXHGHQ�GHFLU�GH�OD�ILJXUD�LPSUHVD�>papel-y-lápiz@"�
$OXPQR��$�� 6H�WLHQH�XQD�ILJXUD�TXH�QR�HV�SURSRUFLRQDO�>según sus características@��

�
Figura 4.�3ULPHUD�$FWLYLGDG�HQ�DPELHQWH�WHFQROyJLFR��/RV�DOXPQRV�VH�GDQ�FXHQWD�GH�TXH�HO�SXQWR�(�QR�VH�
HQFXHQWUD�HQ�HO�SXQWR�PHGLR�GHO�VHJPHQWR� AD ��

� $FHUFD�GH�OD�SUHJXQWD��H[SXHVWD�HQ�OD�$FWLYLGDG��¢FyPR�LQIOX\H�OD�IRUPD�GH�FDOFXODU�OD�
ORQJLWXG�GHO�VHJPHQWR�ED �FRQ�HO�VRIWZDUH�FRPSDUDGR�FRQ�SDSHO�\�OáSL]"�/RV�LQWHJUDQWHV�GHO�
(TXLSR����$OXPQRV��$�\��%��LQGLFDURQ�TXH�³HQ�OáSL]�\�SDSHO�GD�OD�SHUFHSFLyQ�TXH�OD�
FLUFXQIHUHQFLD�SDVD�SRU�OD�PLWDG�>GHO�VHJPHQWR@� AD �\�HQ�HO�VRIWZDUH�FRPSUREDPRV�TXH�QR�>HO�
SXQWR�(�QR�HVWá�D�OD�PLWDG�GHO�VHJPHQWR� AD @´��7RGRV�ORV�HTXLSRV�FRLQFLGLHURQ�HQ�TXH�DO�HPSOHDU�
HO�VRIWZDUH�SXHGHQ�REVHUYDU�OD�PHGLGD�GH�ORV�VHJPHQWRV��GH�HVWD�PDQHUD��ORJUDQ�YLVXDOL]DU�ODV�
SURSLHGDGHV�GH�OD�ILJXUD��\D�TXH�HQ�HO�DPELHQWH�GH�SDSHO�\�OáSL]�VH�LQFOLQDURQ�SRU�HOHJLU�OD�
SULPHUD�LPSUHVLyQ��SHUFHSFLyQ�YLVXDO��GH�OD�ILJXUD��/RV�UHVXOWDGRV�REWHQLGRV�PXHVWUDQ�TXH�DO�
WUDEDMDU�HQ�DPELHQWH�GH�SDSHO�\�OáSL]��ORV�DOXPQRV��HQ�VX�PD\RUtD��YLVXDOL]DURQ�OD�ILJXUD�GH�
DFXHUGR�FRQ�VX�SHUFHSFLyQ�VLQ�KDFHU�XVR�GH�ODV�SURSLHGDGHV�R�GHVFRPSRVLFLyQ�GH�OD�ILJXUD�HQ�
SDUWHV�PáV�VLPSOHV�GH�HOOD��'XYDO���������$GHPáV��DXQTXH�ODV�UHSUHVHQWDFLRQHV�GHEHUtDQ�
FRPXQLFDU�LGHDV�GH�PDQHUD�LQHTXtYRFD��ORV�DOXPQRV�LQWHUSUHWDURQ�TXH�QR�QHFHVDULDPHQWH�
FRLQFLGH�FRQ�ODV�SURSLHGDGHV�\�FDUDFWHUtVWLFDV�GH�OD�ILJXUD��$O�KDFHU�XVR�GH�OD�WHFQRORJtD��HO�WRWDO�
GH�ORV�HTXLSRV�QRWy�TXH�OD�UHSUHVHQWDFLyQ�JUáILFD�HQ�DPELHQWH�GH�SDSHO�\�OáSL]�QR�FXPSOtD�FRQ�
ODV�FDUDFWHUtVWLFDV�\�SURSLHGDGHV�TXH�GHEHUtD�SUHVHQWDU�OD�ILJXUD��OR�FXDO�SURYRFy�XQD�LQDGHFXDGD�
YLVXDOL]DFLyQ�GH�HVWD�UHSUHVHQWDFLyQ��
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� /D�VHJXQGD�$FWLYLGDG�FRQVLVWLy�HQ�DQDOL]DU�FyPR�ORV�HVWXGLDQWHV�H[WHUQDEDQ�SURSLHGDGHV�
GH�ILJXUDV�JHRPpWULFDV�H[SORUDQGR�OD�FRQGLFLyQ�GHO�SUREOHPD��7DO�FRQGLFLyQ�HVWá�UHODFLRQDGD�FRQ�
HO�KHFKR�GH�FRQHFWDU�XQ�SXQWR�3��FXDOTXLHUD��HQ�HO�LQWHULRU�GHO�FXDGUDGR��FRQ�ORV�YpUWLFHV�GH�OD�
EDVH�GHO�FXDGUDGR��pVWD�GHEH�VDWLVIDFHUVH�SDUD�TXH�VHD�SRVLEOH�UHODFLRQDUOD�FRQ�ORV�WULáQJXORV�
DFXWáQJXORV��/RV�HVWXGLDQWHV�GHEtDQ�LGHQWLILFDU�OD�]RQD�R�UHJLyQ�GRQGH�ORV�WULáQJXORV�IRUPDGRV�
FRQ�HO�SXQWR�3�VRQ�DFXWáQJXORV��VHJXQGD�FRQGLFLyQ���(Q�HO�DQáOLVLV�GH�ORV�GDWRV�VXUJLGRV�GH�HVWD�
$FWLYLGDG�VH�FRQVLGHUDQ�ODV�VLPLOLWXGHV�GH�VXV�UHVSXHVWDV��GH�DFXHUGR�FRQ�ODV�UHJLRQHV�
GHQRPLQDGDV��rectangular��triangular�\�especial��YpDVH�)LJXUD�����

• Región rectangular��GRV�GH�ORV�HTXLSRV�LGHQWLILFDURQ�OD�UHJLyQ�VROXFLyQ�GHO�SUREOHPD�FRPR�
XQD�UHJLyQ�GH�IRUPD�UHFWDQJXODU��6H�REVHUYD�HQ�ORV�GDWRV�UHFDEDGRV�TXH�ORV�DOXPQRV�
GLYLGHQ�HO�FXDGUDGR�HQ�GRV�SDUWHV�LJXDOHV��UHFWáQJXORV�KRUL]RQWDOHV���\�FRQVLGHUDQ�TXH�HQ�HO�
LQWHULRU�GHO�UHFWáQJXOR�VXSHULRU�VH�IRUPDQ�WULáQJXORV�DFXWáQJXORV��

• Región triangular��WUHV�GH�ORV�HTXLSRV�LGHQWLILFDURQ�OD�UHJLyQ�VROXFLyQ�GHO�SUREOHPD�HQ�
IRUPD�WULDQJXODU��pVWD�HV�XQD�DSUR[LPDFLyQ�FHUFDQD�GH�OD�VROXFLyQ�FRUUHFWD��/RV�DOXPQRV�QR�
FRQVLGHUDURQ�UHJLRQHV�FHUFDQDV�GH�OD�EDVH�GHO�FXDGUDGR��SXHV�HQ�HOODV�VH�SHUFLEHQ�
WULáQJXORV�DFXWáQJXORV�SRU�GHEDMR�GH�OD�PLWDG�GHO�FXDGUDGR��

• Región especial��VyOR�XQ�HTXLSR�LGHQWLILFy�XQD�UHJLyQ�FHUFDQD�GH�OD�VHPLFLUFXQIHUHQFLD��
IXHUD�GH�OD�FXDO��D�VX�FULWHULR��FXPSOH�OD�FRQGLFLyQ�UHODFLRQDGD�FRQ�ORV�WULáQJXORV�
DFXWáQJXORV��

 
Figura 5.�6HJXQGD�$FWLYLGDG�HQ�DPELHQWH�GH�SDSHO�\�OáSL]��5HJLRQHV�LGHQWLILFDGDV�SRU�ORV�DOXPQRV��
GHQRPLQDGDV��UHFWDQJXODU��WULDQJXODU�\�HVSHFLDO��UHVSHFWLYDPHQWH��
� (Q�JHRPHWUtD�HXFOLGLDQD�FXDQGR�VH�WUDWD�GH�UHSUHVHQWDU�HO�FDPELR�GH�XQD�ILJXUD�
�PDQWHQLHQGR�VXV�FDUDFWHUtVWLFDV�JHRPpWULFDV���SRU�HMHPSOR��DO�FDPELDU�HO�SXQWR�3��VH�JHQHUDQ�
QXHYDV�UHSUHVHQWDFLRQHV�UHODFLRQDGDV�FRQ�XQ�WULáQJXOR�GH�EDVH�LJXDO�D�OD�GHO�FXDGUDGR��(Q�HVWH�
SURFHVR�GH�WUDQVIRUPDFLyQ�VH�EXVFD�FRPSUHQGHU�OD�LGHD�GH�JHQHUDU�HO�PRYLPLHQWR�PHGLDQWH�
LPáJHQHV�PHQWDOHV�GHO�UHJLVWUR�ILJXUDO��&XDQGR�ORV�DOXPQRV�H[WHULRUL]DURQ�ODV�UHSUHVHQWDFLRQHV�
PHQWDOHV�H[LVWLy�XQD�IDOWD�GH�GHSHQGHQFLD�FRQ�OR�TXH�VH�GHVHDED�UHSUHVHQWDU�\�FRQ�OD�PLVPD�
IRUPD�GH�UHSUHVHQWDUOR��(VWH�KHFKR�FRLQFLGH�FRQ�OR�DILUPDGR�SRU�'XYDO���������DFHUFD�GH�OD�JUDQ�
GLIHUHQFLD�HQWUH�ODV�UHSUHVHQWDFLRQHV�PHQWDOHV�GH�ORV�DOXPQRV�\�ODV�UHSUHVHQWDFLRQHV�VHPLyWLFDV�
TXH�SURGXFHQ�SDUD�H[SUHVDU�VXV�UHSUHVHQWDFLRQHV�PHQWDOHV��GHELGR�D�OD�LQGHSHQGHQFLD�GH�ODV�
IXQFLRQHV���(VWDV�LPáJHQHV�PHQWDOHV�FRUUHVSRQGHQ�D�OD�YLVXDOL]DFLyQ�LQWURVSHFWLYD�H[SXHVWD�SRU�
3KLOOLSV�HW�DO���������VLQ�HPEDUJR��SDUD�UHSUHVHQWDU�OD�LGHD�GH�PRYLPLHQWR�VH�GHEH�JHQHUDU�PáV�GH�
XQD�PRGLILFDFLyQ�HQ�OD�LPDJHQ�PHQWDO�GHO�UHJLVWUR�ILJXUDO��(O�WUDWDPLHQWR�GH�ILJXUDV�HV�XQ�
SURFHVR�GHPRVWUDWLYR��TXH�UHTXLHUH�FRQWURO�WDQWR�FRJQLWLYR�FRPR�VHPLyWLFR��UHSUHVHQWDGR�SRU�OD�
LPDJHQ�PHQWDO�HQ�PRYLPLHQWR��'XYDO���������(Q�OD�VHJXQGD�SDUWH�GH�HVWD�$FWLYLGDG��ORV�DOXPQRV�
IRUPDURQ�XQ�FXDGUDGR�HPSOHDQGR�*HRJHEUD��0HGLDQWH�VXV�KHUUDPLHQWDV�XELFDURQ�XQ�SXQWR�
FXDOTXLHUD�GHQWUR�GHO�FXDGUDGR�\�XQLHURQ�GLFKR�SXQWR�FRQ�ORV�YpUWLFHV�GH�OD�EDVH�GHO�FXDGUDGR��
(Q�VHJXLGD��XWLOL]DURQ�OD�KHUUDPLHQWD�GH�PHGLGD�GH�áQJXOR�SDUD�REWHQHU�ORV�YDORUHV�GH�ORV�
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áQJXORV�LQWHULRUHV�GHO�WULáQJXOR��$�WUDYpV�GH�OD�KHUUDPLHQWD�GH�*HRJHEUD�³(OLJH�\�0XHYH´��ORV�
DOXPQRV�PDQLSXODEDQ�HO�SXQWR�XELFDGR�HQ�HO�LQWHULRU�GHO�FXDGUDGR��\�JHQHUDURQ�XQD�JUDQ�
FDQWLGDG�GH�UHSUHVHQWDFLRQHV�\�FRQVHUYDURQ�ODV�FDUDFWHUtVWLFDV�GHO�REMHWR�PDWHPáWLFR��(O�WRWDO�GH�
ORV�HTXLSRV�ORJUy�GHWHUPLQDU��FRQ�D\XGD�GHO�VRIWZDUH��OD�UHJLyQ�TXH�FXPSOH�OD�FRQGLFLyQ�GHO�
SUREOHPD��\�TXH�pVWD�>OD�UHJLyQ@�SUHVHQWD�XQD�UHODFLyQ�HQ�VX�IRUPD�FRQ�OD�GH�XQD�
VHPLFLUFXQIHUHQFLD��(Q�HO�LQWHULRU�GH�HVWD�UHJLyQ�HV�LGHQWLILFDEOH�XQ�WULáQJXOR�IRUPDGR�FRQ�HO�
SXQWR�3�\�ORV�H[WUHPRV�GHO�GLáPHWUR�GH�OD�VHPLFLUFXQIHUHQFLD��&RQ�HVWD�LQIRUPDFLyQ��HOORV�
LQILULHURQ�TXH�OD�UHJLyQ�TXH�FXPSOH�OD�FRQGLFLyQ�GHO�SUREOHPD�HV�DTXHOOD�TXH�VH�HQFXHQWUD�GHQWUR�
GHO�FXDGUDGR��SHUR�IXHUD�GH�OD�VHPLFLUFXQIHUHQFLD��YpDVH�)LJXUD��'���(O�VLJXLHQWH�H[WUDFWR�
HYLGHQFLD�HO�WUDEDMR�ORJUDGR�SRU�ORV�PLHPEURV�GHO�(TXLSR����DOXPQRV��$�\��%��HQ�OD�VHJXQGD�
$FWLYLGDG��

3URIHVRU�� 'H�DFXHUGR�FRQ�VX�DQáOLVLV�>HQ�SDSHO�\�OáSL]@�¢FUHHQ�TXH�VL�FRORFDPRV�HO�SXQWR�3�
IXHUD�GHO�WULáQJXOR�TXH�REVHUYDQ�>región triangular@��YpDVH�)LJXUD��$���VH�FXPSOH�
OD�FRQGLFLyQ�GH�TXH�ORV�WULáQJXORV�IRUPDGRV�>WULáQJXORV APB @�VRQ�DFXWáQJXORV"�

$OXPQR��$�� $O�SDUHFHU�QR�>dudan de su respuesta@��
3URIHVRU�� 8VDQGR�HO�VRIWZDUH��¢TXp�VXFHGH�VL�FRORFDQ�HO�SXQWR�3�SUy[LPR�DO�WULDQJXOR�>región�

triangular@�SHUR�IXHUD�GH�pO"��¢ORV�WULáQJXORV�VRQ�DFXWáQJXORV�R�QR"�
$OXPQR��$�� £9DPRV�D�YHU��6L��FRORFDPRV�HO�SXQWR�SRU�DTXt��YpDVH�)LJXUD��%���£7DPSRFR�VH�

FXPSOH���
$OXPQR��%�� 0XpYHOR�>refiriéndose al punto P@�PáV�D�OD�GHUHFKD��
$OXPQR��$�� £$Kt��>en ese lugar@��£\D�QR�VH�FXPSOH��
$OXPQR��%�� +DFH�UDWR�KDEtDPRV�YLVWR�OR�TXH�SDVDED�D�HVWH�SXQWR�GH�DTXt�>se refiere al punto�P 

señalado con la pluma en la Figura 6C@�\�SRU�OR�WDQWR�QR�SXHGH�VHU�XQ�WULáQJXOR��
&UHR�TXH�VH�YD�IRUPDQGR�OD�PLWDG�GH�XQ�FtUFXOR��\D�TXH�VL�PRYHPRV�HO�SXQWR�SRU�
DTXt�>con la pluma, el alumno índica un movimiento semicircular en el monitor a 
partir del punto A@�VH�YD�DFHUFDQGR�D������

3URIHVRU�� 0HQFLRQDVWH�XQ�FtUFXOR��8VDQGR�ODV�KHUUDPLHQWDV�GHO�VRIWZDUH�¢SRGUtDQ�YHULILFDU�VX�
SURSXHVWD�>conjetura@"�¢4Xp�VXFHGH�VL�FRORFDQ�XQD�FLUFXQIHUHQFLD�FRQ�FHQWUR�HQ�HO�
SXQWR�PHGLR�GHO�VHJPHQWR� AB "��

$OXPQR��%�� (VWH�HV�HO�FtUFXOR��YpDVH�)LJXUD��'���DKRUD�PXpYHOR�>le indica a su compañero�que 
mueva el punto P@��

$OXPQR��$�� &XDQGR�HVWá�>refiriéndose al punto P@�DGHQWUR�GHO�FtUFXOR�HVWH�áQJXOR�VLHPSUH�HV�
PD\RU�>PD\RU�TXH����@�\�FXDQGR�HVWá�DIXHUD�HO�áQJXOR�HV�PHQRU�TXH������(QWRQFHV�
£Vt�HV�HO�FtUFXOR���

3URIHVRU�� ¢4Xp�VXFHGH�VL�HO�SXQWR�3�HVWá�VREUH�OD�FLUFXQIHUHQFLD"�(V�GHFLU��VREUH�VX�
SHUtPHWUR��

$OXPQR��$�� £$�YHU��(V�FDVL�GH������0XpYHOR�DFá�>el alumno indica a su compañero que�
desplace el punto P a un lugar sobre la circunferencia@��

$OXPQR��%�� £(V�GH������(V�XQ�áQJXOR�UHFWR��
$OXPQR��$�� (QWRQFHV��VL�HO�SXQWR�>SXQWR�3@�HVWá�VREUH�HO�FtUFXOR��HO�áQJXOR�HV�GH������6LJQLILFD�

TXH�HV�>OD�FLUFXQIHUHQFLD@�HO�OtPLWH�GRQGH�OD�UHJLyQ�FXPSOH�OD�FRQGLFLyQ��

� 0HGLDQWH�HO�XVR�GHO�VRIWZDUH��ORV�DOXPQRV�FRPSUHQGLHURQ�OD�LGHD�GH�PRYLPLHQWR�
�UHSUHVHQWDFLyQ�GLQáPLFD���&XDQGR�ORV�HVWXGLDQWHV�DUUDVWUDURQ�XQ�REMHWR�JHRPpWULFR�HPSOHDQGR�
HO�6*'�ORJUDURQ�YLVXDOL]DU�HO�SDVR�GH�XQ�REMHWR�HVWáWLFR�D�XQR�GLQáPLFR��OR�FXDO�>HO�DUUDVWUH@�OHV�
SHUPLWLy�YHULILFDU�OD�FRQMHWXUD�SURSXHVWD�SRU�HOORV��(O�XVR�GHO�6*'�SHUPLWLy�D�ORV�HVWXGLDQWHV�
FRQMHWXUDU�SURSLHGDGHV�GHO�REMHWR�JHRPpWULFR�VXUJLGDV�GH�OD�UHSUHVHQWDFLyQ�GLQáPLFD��(VWD�
LQWHUDFFLyQ��HQWUH�HO�DOXPQR�\�HO�VRIWZDUH��IDYRUHFLy�HO�SDVR�GH�OR�FRQFUHWR�D�OR�DEVWUDFWR��$O�
KDFHU�XVR�GHO�6*'�ORV�DOXPQRV�QRWDURQ�TXH�VXV�FRQMHWXUDV�SURSXHVWDV�HQ�HO�DPELHQWH�GH�SDSHO�\�
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OáSL]�HUDQ�HUUyQHDV��\�FRQ�D\XGD�GHO�VRIWZDUH�KDOODURQ�OD�UHJLyQ�TXH�FXPSOtD�FRQ�OD�FRQGLFLyQ�GHO�
SUREOHPD��/RV�DOXPQRV�ORJUDURQ�JHQHUDOL]DU�HO�FRPSRUWDPLHQWR�GH�ORV�WULáQJXORV�IRUPDGRV�SRU�OD�
EDVH�GHO�FXDGUDGR�\�HO�SXQWR�3��OR�FXDO�SHUPLWLy�LQIHULU�D�ORV�HVWXGLDQWHV�TXH�SXHGHQ�UHVROYHU�
SUREOHPDV�D�SDUWLU�GH�GLYHUVDV�VLWXDFLRQHV�FRQFUHWDV��ODV�FXDOHV�SHUPLWHQ�JHQHUDOL]DU�OD�VROXFLyQ�
GH�GLFKD�SUREOHPáWLFD��/RV�HVWXGLDQWHV�ORJUDURQ�XQD�YLVXDOL]DFLyQ�LQWURVSHFWLYD�H�LQWHUSUHWDWLYD�
DGHFXDGD�GHO�REMHWR�PDWHPáWLFR��3KLOOLSV�HW�DO����������/D�UHSUHVHQWDFLyQ�JUáILFD�GH�XQ�REMHWR�
GLQáPLFR�YXHOYH�HYLGHQWH�ORV�OtPLWHV�WUDGLFLRQDOHV�GH�ODV�UHSUHVHQWDFLRQHV�WtSLFDV�SRVLEOHV�GH�
UHJLVWURV�ILJXUDOHV��'H�HVWD�PDQHUD��VH�UHGXFH�OD�GLVWDQFLD�FRJQLWLYD�HQWUH�OD�UHSUHVHQWDFLyQ�ItVLFD�
\�OD�UHSUHVHQWDFLyQ�GH�ODV�LPáJHQHV�PHQWDOHV��3KLOOLSV�HW�DO����������

�
Figura 6(A, B, C y D, respectivamente). 6HJXQGD�$FWLYLGDG�HQ�DPELHQWH�WHFQROyJLFR��6HFXHQFLD�UHDOL]DGD�
SRU�HO�(TXLSR���SDUD�KDOODU�OD�UHJLyQ�TXH�VDWLVIDFH�OD�FRQGLFLyQ�GHO�SUREOHPD���
� $O�ILQDOL]DU�OD�$FWLYLGDG�VH�OHV�SUHJXQWy�D�ORV�HVWXGLDQWHV��HO�VRIWZDUH�¢VLPSOLILFy�R�
GLILFXOWy�OD�UHDOL]DFLyQ�GH�OD�$FWLYLGDG"�(Q�UHODFLyQ�FRQ�HVWD�SUHJXQWD��WRGRV�ORV�DOXPQRV�
UHVSRQGLHURQ�TXH�HO�XVR�GHO�VRIWZDUH�VLPSOLILFy�OD�$FWLYLGDG��/RV�LQWHJUDQWHV�GH�GRV�HTXLSRV�
GLMHURQ�TXH�OD�PDQLSXODFLyQ�GHO�SXQWR�3��HPSOHDQGR�HO�VRIWZDUH��OHV�SHUPLWLy�KDFHU�YLVLEOH�
GLYHUVRV�FDVRV��SDUWLFXODUHV��TXH�QR�ORJUDURQ�HQ�OD�SULPHUD�SDUWH�GH�OD�$FWLYLGDG��DPELHQWH�GH�
SDSHO�\�OáSL]���'H�DFXHUGR�FRQ�ORV�UHVXOWDGRV�REWHQLGRV�HQ�HO�DPELHQWH�GH�WHFQROyJLFR�SRGHPRV�
DILUPDU�TXH�HO�XVR�GH�OD�WHFQRORJtD�SHUPLWH�HVWDEOHFHU�UHSUHVHQWDFLRQHV�H[DFWDV�GH�
FRQILJXUDFLRQHV�JHRPpWULFDV�TXH�SXHGHQ�D\XGDU�D�ORV�HVWXGLDQWHV�HQ�OD�YLVXDOL]DFLyQ�GH�
UHODFLRQHV�PDWHPáWLFDV��&RQ�HO�XVR�GH�ODV�KHUUDPLHQWDV�WHFQROyJLFDV�ORV�HVWXGLDQWHV�WLHQHQ�OD�
RSRUWXQLGDG�GH�PRYHU�SDUWHV�GH�FRQILJXUDFLRQHV�JHRPpWULFDV�\�REVHUYDU�FDPELRV�R�LQYDULDQWHV�GH�
HOODV��6DQWRV���������

Conclusiones 
&RQ�HO�UHFRQRFLPLHQWR�GH�SURSLHGDGHV�YLQFXODGDV�FRQ�ODV�UHSUHVHQWDFLRQHV��ORV�HVWXGLDQWHV�

SXGLHURQ�LQIHULU�FRQMHWXUDV�TXH��ILQDOPHQWH��OHV�GLHURQ�SDXWDV�SDUD�GHILQLU�FRQFHSWRV�OLJDGRV�FRQ�
OD�UHSUHVHQWDFLyQ�YLVXDO��3DUD�GDU�UHVSXHVWD�D�OD�SUHJXQWD�¢GH�TXp�IRUPD�OD�YLVXDOL]DFLyQ�
SURPXHYH�OD�FRQVWUXFFLyQ�GH�VLJQLILFDGRV�PDWHPáWLFRV�DSR\DGRV�SRU�HO�XVR�GH�ORV�DPELHQWHV�GH�
SDSHO�\�OáSL]�\�WHFQROyJLFR"��VH�SDUWH�GH�TXH�OD�LQWHUSUHWDFLyQ�SRU�SDUWH�GHO�DOXPQR�GH�OD�
UHSUHVHQWDFLyQ�GH�XQ�REMHWR�JHRPpWULFR��\D�VHD�HQ�HO�DPELHQWH�GH�SDSHO�\�OáSL]�R�HQ�HO�
WHFQROyJLFR��GHSHQGH�GH�VXV�FRQRFLPLHQWRV�SUHYLRV�\�GHO�FRQWH[WR��DVt�FRPR�GH�OD�LQWHUSUHWDFLyQ�
PLVPD�GHO�REMHWR��&XDQGR�VH�HPSOHDQ�UHSUHVHQWDFLRQHV�JHRPpWULFDV��VX�YLVXDOL]DFLyQ�LQYROXFUD�
VLHPSUH�GRV�RSHUDFLRQHV�YLVXDOHV�TXH�WLHQGHQ�D�DVLPLODUVH�GHQWUR�GH�XQ�PLVPR�DFWR�SRU�SDUWH�GHO�
VXMHWR��SRU�XQD�SDUWH��GLVWLQJXLU�YDULDV�IRUPDV�GHQWUR�GH�XQD�ILJXUD��SRU�RWUD��LGHQWLILFDU�HVWDV�
IRUPDV�R�VX�FRQILJXUDFLyQ�UHSUHVHQWDGD��XVDQGR�LQIRUPDFLyQ�SUHYLD�SOHQDPHQWH�UHFRQRFLGD�SRU�
TXLHQ�OOHYD�D�FDER�HO�SURFHVR�GH�YLVXDOL]DFLyQ��&RPR�OR�SODQWHD�'XYDO���������³YHU´�HQ�
PDWHPáWLFDV�HV�XQD�DFWLYLGDG�FRJQLWLYD�GHO�VXMHWR��TXH�SXHGH�VHU�PáV�FRPSOHMD�R�PáV�
GLYHUVLILFDGD�GH�OR�UHTXHULGR�IXHUD�GH�HVWD�GLVFLSOLQD��'H�DFXHUGR�FRQ�ORV�UHVXOWDGRV�REWHQLGRV�HQ�
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HVWD�LQYHVWLJDFLyQ��SRGHPRV�DILUPDU�TXH�ODV�ILJXUDV�JHRPpWULFDV�FRPR�FXDGUDGRV��UHFWáQJXORV�R�
WULáQJXORV�QR�IXHURQ�SHUFLELGDV�SRU�HOORV�FRPR�FRQILJXUDFLRQHV�GH�WUHV�R�FXDWUR�XQLGDGHV�
ILJXUDOHV��'��WUHV�R�FXDWUR�VHJPHQWRV���VLQR�FRPR�XQLGDGHV�ILJXUDOHV�VLPSOHV��'�TXH�GH�FLHUWD�
PDQHUD�QR�SXHGHQ�GHVFRPSRQHUVH�HQ�XQLGDGHV��'��/D�GLILFXOWDG�GH�LGHQWLILFDFLyQ�GH�OD�
UHSUHVHQWDFLyQ�GH�REMHWRV�PDWHPáWLFRV�QR�VRODPHQWH�HV�LPSXWDEOH�D�ORV�DOXPQRV��VLQR�D�ORV�
IDFWRUHV�LQWHUQRV�GHO�SURFHVR�GH�LGHQWLILFDFLyQ�\�GHO�WUDWDPLHQWR�YLVXDO�GH�ODV�IRUPDV��'��
7RPDQGR�HQ�FXHQWD�HVWDV�GLILFXOWDGHV��SRGHPRV�DILUPDU�TXH�HO�PDQHMR�GHO�UHJLVWUR�YLVXDO�QR�HV�
IáFLO�QL�QDWXUDO��
� 'XUDQWH�ODV�$FWLYLGDGHV�YLVXDOHV�QR�VH�SXHGH�GHMDU�VREUHHQWHQGLGR�TXH�ORV�HVWXGLDQWHV�
UHTXLHUDQ�LQVWUXFFLyQ�H[SOtFLWD�VREUH�HO�XVR�H�LQWHUSUHWDFLyQ�GH�REMHWRV�PDWHPáWLFRV��\D�VHDQ�
HVWáWLFRV�R�GLQáPLFRV��7RPDQGR�FRPR�FLHUWD�HVWD�DVHYHUDFLyQ��SRGHPRV�DILUPDU�TXH�TXLHQHV�XVDQ�
WHFQRORJtD�FRPR�KHUUDPLHQWD�GH�HQVHxDQ]D�SXHGHQ�VHU�GHPDVLDGR�RSWLPLVWDV��\�FUHHU�TXH�ORV�
HVWXGLDQWHV�DSUHQGHQ�D�YLVXDOL]DU�GH�IRUPD�SURIHVLRQDO�VLPSOHPHQWH�PHGLDQWH�VX�XVR��/D�
YLVXDOL]DFLyQ�GH�ILJXUDV�SURYHQLHQWHV�GH�DPELHQWHV�GLQáPLFRV�SRWHQFLD�HO�HQWHQGLPLHQWR�GH�LGHDV�
PDWHPáWLFDV�DEVWUDFWDV��6LQ�HPEDUJR��OD�YLVXDOL]DFLyQ�SXHGH�VHU�FRQIXVD�SDUD�ORV�HVWXGLDQWHV��\D�
TXH�ORV�REMHWRV��DFFHVLEOHV�D�QXHVWURV�VHQWLGRV�QR�VRQ�ILDEOHV�\��SRU�OR�WDQWR��OD�YLVXDOL]DFLyQ�R�
SHUFHSFLyQ�SRGUtD�VHU�HQJDxRVD��(O�GLOHPD�VH�FHQWUD�HQ�OR�TXH�VH�EXVFD�REWHQHU��OD�YLVXDOL]DFLyQ�
HV�XQD�VLPSOLILFDFLyQ�GH�ODV�PDWHPáWLFDV��R�ELHQ��XQD�IDOVLILFDFLyQ�GH�HOODV��/D�YLVXDOL]DFLyQ�GH�
UHSUHVHQWDFLRQHV�GH�REMHWRV�PDWHPáWLFRV�UHTXLHUH�UHIOH[LyQ�WDQWR�GH�ORV�SURIHVRUHV�FRPR�GH�ORV�
HVWXGLDQWHV��'XUDQWH�HVWH�HVWXGLR�VH�GHVWDFD�OD�UHDFFLyQ�GH�ORV�HVWXGLDQWHV�VREUH�OR�TXH�HV�YLVXDO��
XWLOL]DQGR�LQVWLQWLYDPHQWH�OD�SHUFHSFLyQ�H�LQWHUSUHWDFLyQ�GH�ORV�REMHWRV�PDWHPáWLFRV�GH�DFXHUGR�
FRQ�OR�TXH�OD�UHSUHVHQWDFLyQ�JUáILFD�SHUPLWH�HYRFDU�HQ�HOORV��/RV�UHVXOWDGRV�FRQFXHUGDQ�FRQ�OR�
H[SXHVWR�SRU�'XYDO���������TXLHQ�DILUPD�TXH�ODV�SHUVRQDV�QR�HVSHFLDOLVWDV�HQ�YLVXDOL]DFLyQ��
VLPSOHPHQWH�SDVDQ�SRU�DOWR�FDUDFWHUtVWLFDV�GH�OD�UHSUHVHQWDFLyQ��DXQTXH�WDPELpQ�SXHGHQ�LQYHQWDU�
UHSUHVHQWDFLRQHV�GH�FRQWHQLGRV�FRQ�VLJQLILFDGR�SHUVRQDO��DXQ�VL�QR�VH�HVWá�FRQYHQFLGR�GH�OD�
FHUWH]D�GH�ODV�LGHDV�TXH�VH�DVLPLODQ�\�TXH�QR�VH�SDUHFHQ�HQ�OR�DEVROXWR�D�ODV�UHSUHVHQWDFLRQHV�
PDWHPáWLFDV�FRQYHQFLRQDOHV��
� $O�HPSOHDU�OD�WHFQRORJtD��6*'��FRPR�KHUUDPLHQWD�GH�H[SORUDFLyQ�\�GH�UHIOH[LyQ�GH�
FRQFHSWRV�PDWHPáWLFRV��ORV�HVWXGLDQWHV�ORJUDURQ�YLQFXODU�ORV�REMHWRV�JHRPpWULFRV�FRQ�VXV�
SURSLHGDGHV��\�JHQHUDU�FRQFHSWRV�GHO�REMHWR�JHRPpWULFR��&XDQGR�VH�WUDEDMD�FRQ�SDSHO�\�OáSL]��OD�
UHSUHVHQWDFLyQ�JHRPpWULFD�OH�GD�DO�HVWXGLDQWH�SRFD�YLVLyQ�VREUH�HO�REMHWR��SXHV�QR�OR�SXHGH�
PDQLSXODU��(Q�FDPELR��DO�XWLOL]DU�DOJ~Q�VRIWZDUH��6*'��HO�HVWXGLDQWH�DGTXLHUH�UHFXUVRV�GH�DSR\R��
(VWRV�UHFXUVRV�SHUPLWHQ�DO�HVWXGLDQWH�HVWDEOHFHU�puentes�HQWUH�OD�UHSUHVHQWDFLyQ�GHO�REMHWR�
PDWHPáWLFR�\�VXV�SURSLHGDGHV��/D�UHSUHVHQWDFLyQ�JHRPpWULFD�PRVWUDGD�HQ�HO�PHGLR�WHFQROyJLFR��
SHUPLWH�LQWHUDFFLRQDU�FRQ�HO�REMHWR�JHRPpWULFR��DGHPáV�GH�SRGHU�PDQLSXODUOR�VLQ�PRGLILFDU�VXV�
SURSLHGDGHV�HVWUXFWXUDOHV��$O�KDFHU�XVR�GH�OD�KHUUDPLHQWD�WHFQROyJLFD��ORV�HVWXGLDQWHV�QRWDURQ�
TXH�GXUDQWH�HO�WUDEDMR�FRQ�SDSHO�\�OáSL]�VyOR�OHV�SHUPLWtD�SHUFLELU�H�LQWHUSUHWDU�HO�REMHWR�
JHRPpWULFR��OR�FXDO�OHV�LPSHGtD�SHUFLELU�DTXHOODV�SURSLHGDGHV�FRQ�ODV�TXH�FXHQWD�HVH�REMHWR��(Q�HO�
DPELHQWH�WHFQROyJLFR��ORV�HVWXGLDQWHV�ORJUDURQ��DGHPáV�FRQMHWXUDU�HQ�WRUQR�D�ODV�SURSLHGDGHV�\�
FRQGLFLRQHV�QHFHVDULDV�GH�XQD�IDPLOLD�GH�ILJXUDV��FRPR�SDUWH�GH�OD�VROXFLyQ�GHO�VHJXQGR�
SUREOHPD���(VWD�LQWHUDFFLyQ�IDYRUHFLy�HO�SDVR�GH�OR�FRQFUHWR�D�OR�DEVWUDFWR��7RPDQGR�FRPR�
YHUGDGHUD�HVWD�DVHYHUDFLyQ��VH�SXHGH�LQIHULU�TXH�ORV�HVWXGLDQWHV�OXHJR�GH�DSOLFDU�PDWHPáWLFDV�
SDUD�UHVROYHU�SUREOHPDV�SXHGHQ�FRQMHWXUDU�LPSOLFDFLRQHV�SDUD�OD�VLWXDFLyQ�FRQFUHWD��SUREOHPD���
(O�6*'�SHUPLWH�LQFRUSRUDU�YLVXDOL]DFLRQHV�GH�ILJXUDV�JHRPpWULFDV�QR�VyOR�HVWáWLFDV�GH�GRV�
GLPHQVLRQHV��VLQR�WDPELpQ�GLQáPLFDV�FRQ�OD�ILQDOLGDG�GH�FRQWULEXLU�D�XQD�PHMRU�FRPSUHQVLyQ�GH�
FRQFHSWRV�PDWHPáWLFRV�SDUWLHQGR�GHVGH�RSHUDFLRQHV�FRQFUHWDV�KDVWD�ORJUDU�DUWLFXODU�FRQFHSWRV�
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DEVWUDFWRV�GH�HVWD�GLVFLSOLQD��&RPR�UHVXOWDGR�GH�OD�LQWHUDFFLyQ�FRQ�HO�VRIWZDUH�ORV�HVWXGLDQWHV�
GHVFXEULHURQ�SURSLHGDGHV�\�ORJUDURQ�IRUPXODU�FRQMHWXUDV�GH�DFXHUGR�FRQ�VXV�REVHUYDFLRQHV�
PHGLDQWH�OD�PDQLSXODFLyQ�GH�ODV�UHSUHVHQWDFLRQHV�ILJXUDOHV�GH�ORV�REMHWRV�JHRPpWULFRV��(V�FLHUWR�
TXH�HO�6*'�SRWHQFLD�HO�DSUHQGL]DMH�GH�FRQFHSWRV�JHRPpWULFRV��SHUR�QR�HV�VyOR�HVWH�DPELHQWH�TXH�
GHEHPRV�WRPDU�HQ�FXHQWD�FRPR�KHUUDPLHQWD�GH�HQVHxDQ]D��VLQR�TXH�HV�FUXFLDO�WDPELpQ�HO�XVR�GH�
SDSHO�\�OáSL]��SXHV�HOORV�VH�FRPSOHPHQWDQ�FRQ�OD�ILQDOLGDG�GH�ORJUDU�p[LWR��SDUFLDO��HQ�OD�
YLVXDOL]DFLyQ�GH�REMHWRV�PDWHPáWLFRV��DGHPáV�GH�TXH�IDYRUHFH�HO�SODQWHDPLHQWR�GH�FRQMHWXUDV�GH�
FRQFHSWRV�DEVWUDFWRV�VXUJLGRV�GH�WDOHV�UHSUHVHQWDFLRQHV��
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Construcciyn de los conceptos particiyn 

\ sumas de Riemann con *eogebra 
*RQ]DOR�(spino]a�9áVTXH]��
,QVWLWXWR�GH�0DWHPáWLFD��3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�GH�9DOSDUDtVR��
&KLOH��
JRQ]DOR�HVSLQR]D�Y#JPDLO�FRP�

Resumen 
(VWD�H[SHULHQFLD�XWLOL]D�*HR*HEUD�FRQ�HO�REMHWLYR�GH�TXH�ORV�HVWXGLDQWHV�FRQVWUX\DQ�\�
GHILQDQ�ODV�VXPDV�GH�5LHPDQQ�FRPR�DSUR[LPDFLyQ�GHO�áUHD�EDMR�XQD�FXUYD��DGHPáV�
GH�HVWDEOHFHU�OD�UHODFLyQ�HQWUH�HOODV�FRPR�VXFHVLRQHV�FRQYHUJHQWHV��/D�DFWLYLGDG�GXUD�
���PLQXWRV��RUJDQL]áQGRVH�HQ�SUHJXQWDV�H�LQVWUXFFLRQHV�TXH�FRQGXFHQ�D�OD�
FRQVWUXFFLyQ�GH�FRQFHSWRV��XWLOL]DQGR�FRPSXWDGRUDV�SDUD�ODV�H[SHULPHQWDFLRQHV�\�
GHGXFLU�ODV�UHODFLRQHV�PHQFLRQDGDV��&RPR�UHVXOWDGR�VH�WLHQH�HO�DSUHQGL]DMH�GH�
partición�\�suma de Riemann�MXQWR�FRQ�VX�GHILQLFLyQ��/RV�HVWXGLDQWHV�FRQMHWXUDQ�OD�
UHODFLyQ�HQWUH�ODV�VXFHVLRQHV�JHQHUDGDV�SRU�ODV�VXPDV�\�OD�LQWHJUDO�GH�OD�IXQFLyQ��/DV�
VLJXLHQWHV�VHVLRQHV�VH�DIHFWDQ�SRVLWLYDPHQWH�JUDFLDV�DO�WUDEDMR�FRQ�HVWRV�HOHPHQWRV�
EDVDOHV�GHO�FáOFXOR�LQWHJUDO��'HILQLWLYDPHQWH��HO�XVR�GH�WHFQRORJtDV�SDUD�
PDQLSXODFLyQ�JUáILFD�KD�IDFLOLWDGR�OD�DGTXLVLFLyQ�GH�FRQRFLPLHQWRV�VLJQLILFDWLYRV�HQ�
ORV�HVWXGLDQWHV�\�OD�JHVWLyQ�GH�FODVHV�R�VXV�SODQLILFDFLRQHV��DSURYHFKDQGR�ORV�WLHPSRV�
GLVSRQLEOHV�SDUD�HOOR��
�
Palabras clave��17,&��SDUWLFLRQHV��VXPDV�GH�5LHPDQQ��*HRJHEUD��&áOFXOR�LQWHJUDO� 

Introducciyn 
(O�XVR�GH�ODV�QXHYDV�WHFQRORJtDV�GH�LQIRUPDFLyQ�\�FRPXQLFDFLyQ��17,&���TXH�SHUPLWHQ�OD�

PDQLSXODFLyQ�JUáILFD��DOJHEUDLFD�\�QXPpULFD�GH�REMHWRV�DEVWUDFWRV��HV�XQ�UHFXUVR�TXH�QR�VH�GHEH�
GHVDSURYHFKDU�SXHV�KD�SRVLELOLWDGR�OD�DGTXLVLFLyQ�GH�FRQRFLPLHQWRV�VLJQLILFDWLYRV�HQ�ORV�
HVWXGLDQWHV��DVt�FRPR�WDPELpQ�LQIOX\HQ�HQ�OD�SODQLILFDFLyQ�\�JHVWLyQ�GH�FODVHV��/RV�UHFXUVRV�
XWLOL]DGRV��FRPSXWDGRUHV�\�VRIWZDUH�GH�PDQLSXODFLyQ�JUáILFD��DOJHEUDLFD�\�QXPpULFD��OH�GDQ�
GLQDPLVPR�D�ODV�VHVLRQHV�\�VH�WRUQDQ�LPSRUWDQWHV�SDUD�PRWLYDU�D�ORV�HVWXGLDQWHV�D�SDUWLFLSDU�GH�OD�
FODVH��6LQ�HPEDUJR�QR�EDVWD�FRQ�OD�PRWLYDFLyQ��PáV�ELHQ�GHEHQ�SDUWLFLSDU�HQ�OD�FRQVWUXFFLyQ�GH�
VX�SURSLR�FRQRFLPLHQWR���

/D�H[SRVLFLyQ�WUDGLFLRQDO��GHO�FáOFXOR�LQWHJUDO�FRPLHQ]D�FRQ�ODV�GHILQLFLRQHV�GH�SDUWLFLyQ��
VXPD�VXSHULRU��VXPD�LQIHULRU��UHILQDPLHQWRV��HWF��FRPR�HOHPHQWRV�SULPDULRV�TXH�SHUPLWHQ�OD�
GHILQLFLyQ��SRU�HMHPSOR��GH�OD�LQWHJUDO�GH�5LHPDQQ��1XHVWUD�H[SHULHQFLD�FRPR�GRFHQWHV�HQ�HVWRV�
FXUVRV�QRV�KD�SHUPLWLGR�HYLGHQFLDU�GLILFXOWDGHV�HQ�HO�DSUHQGL]DMH�GH�ORV�FRQFHSWRV�DVRFLDGRV�D�OD�
QRFLyQ�GHO�LQILQLWR��HQ�SDUWH�SRU�HO�OXJDU�TXH�VH�GD�D�ORV�HVWXGLDQWHV�HQ�HO�GHVDUUROOR�GH�ORV�WHPDV�
\�SRU�OD�FRPSOHMLGDG�SURSLD�GH�ORV�PLVPRV��(VWDV�VLWXDFLRQHV�QRV�PRWLYDQ�D�UH�SHQVDU�OD�IRUPD�HQ�
OD�TXH�FRPLHQ]D�HO�SURFHVR�GH�HQVHxDQ]D�DSUHQGL]DMH�GH�HVWDV�LGHDV�EDVDOHV���

�������������������������������������������������
��/D�TXH�VH�HQFXHQWUD�HQ�OD�PD\RUtD�GH�OD�OLWHUDWXUD�PDWHPáWLFD�VREUH�HO�FáOFXOR�LQWHJUDO��
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&RPR�DILUPD�'XYDO���������³No hay comprensión en matemáticas si no se distingue el 
objeto de su representación´��S������/D�FRPSUHQVLyQ�GH�REMHWRV�HVWDUá�OLJDGD�HVWUHFKDPHQWH�D�OD�
IRUPD�GH�UHSUHVHQWDUORV��D�OD�DFFHVLELOLGDG�\�FRRUGLQDFLyQ�GH�HVWDV�UHSUHVHQWDFLRQHV��1~PHURV��
IXQFLRQHV��UHFWDV��IXQFLRQHV�VRQ�REMHWRV�PDWHPáWLFRV�TXH�VH�WUDEDMDQ�PHGLDQWH�VXV�
UHSUHVHQWDFLRQHV�\�TXH�PXFKDV�YHFHV�VX�HQVHxDQ]D�TXHGD�FRQGLFLRQDGD�DO�WUDEDMR�FRQ�OD�
UHSUHVHQWDFLyQ�GH�HOORV��(O�SURIHVRU�GHEH�HVWDU�FRQFLHQWH�GH�TXH�OD�FRPSUHQVLyQ�GHO�REMHWR�SXHGH�
TXHGDU�OLPLWDGD�DO�HQWHQGLPLHQWR�GH�OD�UHSUHVHQWDFLyQ�GHO�REMHWR��1R�GLVWLQJXLU�HQWUH�REMHWR�\�VX�
UHSUHVHQWDFLyQ�JHQHUDUá�XQ�REVWáFXOR�GLGáFWLFR��'XYDO��������TXH�SXHGH�QR�HYLGHQFLDUVH�HQ�HO�
PRPHQWR�HQ�TXH�VH�HVWp�LQWHQWDQGR�DSUHKHQGHU�HO�REMHWR��'H�DFXHUGR�FRQ�'XYDO���������³Toda 
confusión entre objeto y representación provoca en un plazo mas o menos amplio una pérdida 
en la comprensión”��S������

1XHVWUR�WHPD�FRQVLVWH�HQ�HO�GLVHxR�H�LPSOHPHQWDFLyQ�GH�XQD�VHFXHQFLD�GH�DFWLYLGDGHV�TXH�
SHUPLWD�D�ORV�HVWXGLDQWHV�UHSUHVHQWDU��FRQVWUXLU�\�PDQLSXODU�ORV�FRQFHSWRV�GH�SDUWLFLyQ�\�VXPDV�
GH�5LHPDQQ��EDVDOHV�HQ�HO�FáOFXOR�LQWHJUDO��DVLJQDQGR�D�ORV�HVWXGLDQWHV�XQ�URO�SURWDJyQLFR�HQ�HVWD�
FRQVWUXFFLyQ�SDUD�ORJUDU�OD�FRPSUHQVLyQ�GH�HVWRV�REMHWRV��

0RUHULD��������PHQFLRQD�TXH�OD�LPSOHPHQWDFLyQ�GH�ODV�WHFQRORJtDV�SDUD�SURGXFLU�HO�
DSUHQGL]DMH�UHTXLHUH�GH�OD�LPSOHPHQWDFLyQ�GH�XQD�nueva pedagogía�GRQGH�HO�HVWXGLDQWH�VH�
LQYROXFUH�\�PRWLYH�D�H[SUHVDU�VXV�RSLQLRQHV��D�UHVSRQGHU�SUHJXQWDV�GH�PDQHUD�OLEUH�\�HVWDEOHFHU�
FRODERUDWLYDPHQWH�HVWUDWHJLDV�GH�UHVROXFLyQ�SDUD�ORV�SUREOHPDV�SODQWHDGRV��(V�HVWH�SXQWR�HO�TXH�
QRV�GD�SLH�SDUD�SODQWHDU�QXHVWUD�SURSXHVWD��JHQHUDU�XQD�LQVWDQFLD�GRQGH�ORV�HVWXGLDQWHV�ORJUHQ�
FRQVWUXLU�ORV�FRQFHSWRV�EDVDOHV�GHO�FáOFXOR�LQWHJUDO�HQ�OR�UHIHUHQWH�DO�FáOFXOR�GH�áUHDV��FRQ�XQ�
FDUáFWHU�SDUWLFLSDWLYR�\�DSR\DGR�GH�OD�H[SHULPHQWDFLyQ�XVDQGR�UHFXUVRV�WHFQROyJLFRV��

%DVDGRV�HQ�OD�WHRUtD�GH�$XVXEHO��1RYDN��\�+DQHVLDQ���������UHVSHFWR�DO�DSUHQGL]DMH�
VLJQLILFDWLYR��EXVFDPRV�ORJUDU�XQ�DSUHQGL]DMH�VLJQLILFDWLYR�HQ�ORV�HVWXGLDQWHV�UHVSHFWR�D�HVWRV�
FRQFHSWRV��FRQVLGHUDQGR�ORV�FRQRFLPLHQWRV�SUHYLRV�\�ODV�DFWLWXGHV�TXH�HO�JUXSR�DO�FXDO�VH�
DSOLFDUá�OD�DFWLYLGDG�KD�PRVWUDGR�KDFLD�OD�PDWHPáWLFD��(O�GLVHxR�GH�OD�DFWLYLGDG�HV�FRQFLHQWH�TXH�
ORV�HVWXGLDQWHV�saben�OR�QHFHVDULR�SDUD�SRGHU�UHODFLRQDU�ORV�HOHPHQWRV�TXH�HPHUJHQ�GH�QXHVWUD�
DFWLYLGDG��SXGLHQGR�FRQVLGHUDUORV�FRPR�EDVH�SDUD�OD�FRQVWUXFFLyQ�GH�ORV�QXHYRV�FRQFHSWRV��1RV�
RULHQWDPRV�D�XQD�DFWLYLGDG�GH�DSUHQGL]DMH�SRU�GHVFXEULPLHQWR���

Conte[to 
/D�DFWLYLGDG�VH�HQPDUFD�HQ�GRV�SUR\HFWRV��WLWXODGRV�³Un diseño de enseñanza - aprendizaje 

para estudiantes de primer año de la carrera de Pedagogía en Matemáticas”�\�³Mejoramiento e 
Innovación de la Docencia Universitaria” (2014.FCS.IMA.02)��(O�SULPHU�SUR\HFWR�HV�XQD�
UHIRUPXODFLyQ�GH�OD�LPSOHPHQWDFLyQ�GH�ORV�FXUVRV�KDELWXDOHV�GH�SULPHU�DxR�GRQGH�VH�UH~QHQ�ORV�
FXUVRV�GH�ÈOJHEUD�\�&áOFXOR�HQ�XQD�FáWHGUD�D�FDUJR�GH���SURIHVRUHV�SDUD���JUXSRV�R�VHFFLRQHV�GH�
HVWXGLDQWHV��(VWH�SUR\HFWR�RUJDQL]D�HO�GtD�GH�ORV�HVWXGLDQWHV�HQ�EDVH�D�DFWLYLGDGHV�FRPR��FODVHV�
GH�FáWHGUDV��WDOOHUHV�GH�SUáFWLFDV��ODERUDWRULR�GH�VRIWZDUHV�DFDGpPLFRV�\�HGXFDWLYRV��WRGRV�D�
FDUJR�GHO�JUXSR�GH�SURIHVRUHV�GHO�SUR\HFWR��\�D\XGDQWtDV�WHPáWLFDV�JXLDGDV�SRU�HVWXGLDQWHV�GH�
FXUVR�VXSHULRU�GH�OD�PLVPD�FDUUHUD��/RV�SURIHVRUHV�SDUWLFLSDQWHV�VH�FRRUGLQDQ�VHPDQDOPHQWH�FRQ�
ORV�REMHWLYRV�\�WHPDV�GLDULRV��ODV�HVSHFLILFDFLRQHV�GHO�WLSR�GH�DFWLYLGDG�D�UHDOL]DU�HQ�FDGD�XQD�GH�
ODV�VHVLRQHV�GH�OD�VHPDQD��DGHPáV�GH�DQDOL]DU�HQ�FRQMXQWR�ODV�HYDOXDFLRQHV�SURSXHVWDV��/D�
SODQLILFDFLyQ�GHO�VHPHVWUH�FRQWHPSOD�HO�GHVDUUROOR�GH���PyGXORV��FDGD�XQR�FRQ�XQ�WtWXOR�WHPáWLFR�
\�FRQVLGHUDQGR�D�las funciones�FRPR�FROXPQD�YHUWHEUDO�GHO�SULPHU�VHPHVWUH�DFDGpPLFR��(O�
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VHJXQGR�VHPHVWUH�WLHQH�OD�PLVPD�PRGDOLGDG�FRQ�ORV�HMHV�WHPáWLFRV�GH�GHULYDGDV��LQWHJUDOHV��
PDWULFHV�\�HVSDFLRV�YHFWRULDOHV�FRPR�QRFLRQHV�FHQWUDOHV��

(O�VHJXQGR�SUR\HFWR�VLJXH�HO�OLQHDPLHQWR�GHO�SULPHUR�DSRUWDQGR�FRQ�OD�LPSOHPHQWDFLyQ�GH�
UHFXUVRV�WHFQROyJLFRV�SDUD�OD�HQVHxDQ]D��DSUHQGL]DMH�\�HYDOXDFLyQ�IRUPDWLYD�GH�ORV�HVWXGLDQWHV��
6H�KDELOLWD�XQD�SODWDIRUPD�YLUWXDO�HQ�moodle,�GRQGH�ORV�HVWXGLDQWHV�FXHQWDQ�FRQ�PDWHULDO�GH�
HVWXGLR�\�OD�SRVLELOLGDG�GH�UHDOL]DU�HYDOXDFLRQHV�\�DXWRHYDOXDFLRQHV�VREUH�ORV�WHPDV�TXH�VH�HVWáQ�
HVWXGLDQGR��/DV�HYDOXDFLRQHV�VRQ�GLVHxDGDV�SRU�HO�JUXSR�GH�SURIHVRUHV�\�D\XGDQWHV��TXLHQHV�
SURJUDPDQ�FDGD�SUHJXQWD�FRQ�SDUáPHWURV�GH�PRGR�GH�DOHDWRUL]DU�ORV�GDWRV�GH�OD�SUHJXQWD�SHUR�QR�
HO�WLSR�GH�SUHJXQWD��

1XHVWUD�VHFXHQFLD�GH�DFWLYLGDGHV�VH�DSOLFD�D�ORV�HVWXGLDQWHV�GH�SULPHU�DxR�HQ�XQ�PyGXOR�GH�
FáOFXOR�LQWHJUDO�GH�OD�FDUUHUD�GH�3HGDJRJtD�HQ�0DWHPáWLFDV�GH�OD�3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�
GH�9DOSDUDtVR�GH�&KLOH��TXH�VH�HQFXHQWUDQ�FXUVDQGR�HO�VHJXQGR�VHPHVWUH�GH�OD�FDUUHUD��(O�JUXSR�
HVWá�IRUPDGR�SRU�ODV�GRV�VHFFLRQHV��GH����\����HVWXGLDQWHV�UHVSHFWLYDPHQWH��UHXQLGRV�HQ�XQ�
PLVPR�HVSDFLR�ItVLFR�SDUD�OD�LPSOHPHQWDFLyQ�GH�HVWD�DFWLYLGDG��7RGRV�ORV�HVWXGLDQWHV�VH�
HQFXHQWUDQ�FRQ�OD�WRWDOLGDG�GH�FXUVRV�GHO�SULPHU�VHPHVWUH�DSUREDGRV��áOJHEUD�,��FáOFXOR�,��
ODERUDWRULR�GH�PDWHPáWLFDV���GRQGH�HVWXGLDURQ�ORV�FRQFHSWRV�GH�Q~PHURV�UHDOHV�\�VX�FRQVWUXFFLyQ�
D[LRPáWLFD��IXQFLRQHV��LQWHUYDORV�UHDOHV��IXQFLRQHV�UHDOHV�\�VXV�SURSLHGDGHV��OtPLWH�\�FRQWLQXLGDG��
6REUH�HO�PDQHMR�GH�17,&��ORV�HVWXGLDQWHV�WUDEDMDURQ�FRQ�HO�VRIWZDUH�*HRJHEUD�\�HQ�OD�
SURGXFFLyQ�GH�WH[WRV�HQ�/D7H[���

Disexo de la Actividad 
(O�GLVHxR�OD�DFWLYLGDG�FRQWHPSOD����PLQXWRV�SDUD�VX�DSOLFDFLyQ��GHQWUR�GH�ORV�FXDOHV�VH�

GHVWLQDQ�WLHPSRV�\�HVSDFLRV�GH�UHIOH[LyQ�GH�ORV�HVWXGLDQWHV�SDUD�REWHQHU�VXV�FRQFOXVLRQHV��6H�
HVWUXFWXUD�HQ�WUHV�HWDSDV��OD�SULPHUD�HV�GH�DFHUFDPLHQWR�DO�SUREOHPD�GHO�FáOFXOR�GH�áUHDV�FXDQGR�
KD\�IyUPXOD�SDUD�GHWHUPLQDUOR�\�SDUD�FXDQGR�QR�KD\�XQD�IyUPXOD�H[SOtFLWD��OD�VHJXQGD�SDUWH�HV�
HQ�EDVH�D�OD�PDQLSXODFLyQ�GH�*HRJHEUD��H[SHULPHQWDQGR�FRQ�ORV�YDORUHV�GH�FLHUWRV�SDUáPHWURV�
GHILQLGRV�SDUD�XQD�IXQFLyQ�HVSHFtILFD�FRPR��FDQWLGDG�GH�VXE�LQWHUYDORV�GH�OD�SDUWLFLyQ��WLSR�GH�
IXQFLyQ�JUDILFDGD��GRPLQLR�SDUD�HVWD�IXQFLyQ��HWF��(VWD�HWDSD�SHUPLWH�OD�REWHQFLyQ�GH�
FRQFOXVLRQHV�VREUH�ODV�SDUWLFLRQHV�\�OD�FRQYHUJHQFLD�GH�ODV�VXFHVLRQHV�JHQHUDGDV��/D�WHUFHUD�SDUWH�
UHTXLHUH�TXH�ORV�HVWXGLDQWHV�HVFULEDQ�VLPEyOLFDPHQWH�ODV�H[SUHVLRQHV�TXH�VXUJLHURQ�HQ�ODV�HWDSDV�
DQWHULRUHV��SDUWLFLRQHV��VXPD�LQIHULRU��FRQYHUJHQFLD�GH�ODV�VXFHVLRQHV�JHQHUDGDV��

6L�ELHQ�OD�DFWLYLGDG�VH�LQVSLUD�HQ�OD�SURSXHVWD�GH�$UHV��*DWtFD�	�2OJXtQ���������QXHVWUD�
SURSXHVWD�DERUGD�HO�WUDEDMR�SUHYLR�D�HVWH�WUDEDMR�SDUWLHQGR�SRU�OD�FRQVWUXFFLyQ�GH�ORV�HOHPHQWRV�
TXH�VXVWHQWDUáQ�D�ODV�VLJXLHQWHV�VHVLRQHV�GH�cálculo de integrales�KDVWD�sólidos de revolución, 
longitud de curvas y superficies��

(O�HQIRTXH�FRQVWUXFWLYLVWD�GH�OD�DFWLYLGDG�QRV�OOHYD�D�SODQWHDU�XQD�VHULH�GH�SUHJXQWDV�SDUD�
ODV�VHFFLRQHV�GH�OD�DFWLYLGDG�TXH��SRU�XQD�SDUWH�WHQJDQ�UHODFLyQ�FRQ�OR�TXH�ORV�HVWXGLDQWHV�WLHQHQ�
\D�LQWHULRUL]DGR��FRPR�SRU�HMHPSOR�ODV�IyUPXODV�GH�áUHD�\�SHUtPHWUR�SDUD�ILJXUDV�SODQDV�VLPSOHV��
FXDGUDGR��WULáQJXOR�UHFWáQJXOR��FLUFXQIHUHQFLD�\�VHFWRU�FLUFXODU��\�SRU�RWUR�ODGR�TXH�FRQGX]FDQ�D�
OD�FRQVWUXFFLyQ�GH�QXHYRV�REMHWRV�FRPR��SDUWLFLyQ�GH�XQ�LQWHUYDOR��DSUR[LPDFLyQ�GHO�áUHD��HQWUH�
RWURV��

(Q�HO�HQFDEH]DGR�GH�OD�DFWLYLGDG�VH�SODQWHD�XQ�REMHWLYR�TXH�VLUYH�GH�PRWLYDFLyQ�SDUD�ORV�
HVWXGLDQWHV�\�OHV�LQGLFD�OR�TXH�VH�UHDOL]DUá�GXUDQWH�OD�DFWLYLGDG��VLQ�HPEDUJR�HO�REMHWLYR�ILQDO�HV�
RWUR��SXHV�FRPR�KHPRV�HVFULWR�PáV�DUULED�QXHVWUR�REMHWLYR�HV�TXH�ORV�HVWXGLDQWHV�FRQVWUX\DQ�
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FRQFHSWRV�\�GHGX]FDQ�H[SUHVLRQHV�TXH�GHWHUPLQDQ�D�ODV�VXPDV�VXSHULRUHV�H�LQIHULRUHV��(VWH�
REMHWLYR�QR�HV�FRPXQLFDGR�D�ORV�HVWXGLDQWHV�SDUD�HYLWDU�TXH�ORV�HVWXGLDQWHV�PáV�FXULRVRV�VH�
DGHODQWHQ�\�EXVTXH�LQIRUPDFLyQ�HQ�RWUDV�IXHQWHV�LQIRUPDFLyQ�SDUD�UHVROYHU�ORV�SUREOHPDV�
SURSXHVWRV��

/DV�SULPHUDV�GRV�SUHJXQWDV�FRUUHVSRQGHQ�DO�SODQWHDPLHQWR�GH�XQ�HMHUFLFLR�UXWLQDULR�GH�
FáOFXOR�GH�áUHD�XWLOL]DQGR�IyUPXODV�FRQRFLGDV�SDUD�HO�WULáQJXOR�\�FLUFXQIHUHQFLD��6H�HYRFDQ�ORV�
FRQRFLPLHQWRV�SUHYLRV�VREUH�HO�FáOFXOR�GH�áUHDV�SDUD�FRQGXFLU�D�ORV�HVWXGLDQWHV�D�XQD�E~VTXHGD�
GH�IyUPXODV�H[SOtFLWDV�SDUD�ODV�áUHDV�GH�ODV�VLJXLHQWHV�ILJXUDV��

(O�VLJXLHQWH�SDU�GH�SUHJXQWDV��YHU�$SpQGLFH�$��3DUWH�,��SUHJXQWDV���\����SURGXFHQ�HO�
GHVHTXLOLEULR��VLJXLHQGR�ODV�LGHDV�GH�3LDJHW��VHJ~Q�ORV�FRQRFLPLHQWRV�SUHYLRV�GH�ORV�HVWXGLDQWHV��
6H�FXHQWD�DKRUD�FRQ�GRV�ILJXUDV�GRQGH�QR�H[LVWH�IyUPXOD�SDUD�GHWHUPLQDU�HO�áUHD�\�VH�YXHOYH�
QHFHVDULR�HO�DQáOLVLV�GH�OD�VLWXDFLyQ��(Q�HO�FDVR�GH�OD�SUHJXQWD����3DUWH�,��H[LJH�QDWXUDOPHQWH�OD�
GHVFRPSRVLFLyQ�GH�OD�ILJXUD�SDUD�GDU�DOJXQD�UHVSXHVWD��/R�PLVPR�RFXUUH�SDUD�OD�SUHJXQWDGR�
VREUH�OD�IXQFLyQ�UDt]��

/XHJR�GH�HVWR��\�SDUD�FHUUDU�OD�SULPHUD�HWDSD��VH�HVSHUD�TXH�VXUMDQ�GLIHUHQWHV�HVWUDWHJLDV�
SDUD�SDUWLFLRQDU�HO�áUHD�\�GDU�XQD�UHVSXHVWD�DSUR[LPDGD��(QWUH�ODV�HVWUDWHJLDV�GH�SDUWLFLyQ�GHO�
áUHD��HO�XVR�GH�UHFWáQJXORV�DSDUHFHUá�EDMR�OD�QRFLyQ�GH�TXH�D�PHQRU�DQFKR�GHO�UHFWáQJXOR��PHQRU�
VHUá�OD�DSUR[LPDFLyQ�GHO�áUHD��6L�QR�DSDUHFtD�HVWD�HVWUDWHJLD��VH�SODQWHDQ�SUHJXQWDV�SDUD�GLULJLU�OD�
DFWLYLGDG�D�OD�FRQVWUXFFLyQ�GH�UHFWáQJXORV���

(Q�OD�VHJXQGD�SDUWH�GH�OD�DFWLYLGDG��8VR�GH�*HRJHEUD���ORV�HVWXGLDQWHV�XWLOL]DUáQ�HO�
VRIWZDUH�SDUD�YLVXDOL]DU�OR�TXH�HQWUHJD�HO�FRPDQGR�sumainferior[f,a,b,n]��3RQGUáQ�D�SUXHED�VXV�
UHVXOWDGRV�FRQ�RWUD�IXQFLyQ�\�FRQWUDVWDQ�FRQ�HO�UHVXOWDGR�HQWUHJDGR�SRU�HO�VRIWZDUH��6H�OHV�
FRQVXOWD�VREUH�HO�YDORU�TXH�HQWUHJD�HVWH�FRPDQGR�\�HO�FyPR�VH�GHWHUPLQD�HVWH�YDORU��(Q�HVWH�
PRPHQWR�VH�HVSHUD�TXH�SXHGDQ�GHGXFLU�TXH�HO�YDORU�UHVXOWDQWH�FRUUHVSRQGH�D�OD�VXPD�GH�ODV�áUHDV�
GH�ORV�UHFWáQJXORV�FX\DV�OD�DOWXUDV�VRQ�ODV�LPáJHQHV�GH�ORV�H[WUHPRV�GH�ORV�VXE�LQWHUYDORV��6H�OHV�
SLGH�H[SOtFLWDPHQWH�XQD�H[SUHVLyQ�DOJHEUDLFD�TXH�GHWHUPLQH�HVWH�YDORU��/R�PLVPR�RFXUUH�DO�
DQDOL]DU�HO�FRPDQGR�sumasuperior[f,a,b,n]. 

3DUD�FHUUDUOD�DFWLYLGDG��VH�HYDOXDUá�OD�IXQFLRQDOLGDG�GH�ODV�H[SUHVLRQHV�SURSXHVWDV�
PHGLDQWH�GLVFXVLyQ�FROHFWLYD�GH�ORV�UHVXOWDGRV��(VSHUDPRV�TXH�HVWH�EORTXH�GH�SUHJXQWDV�
FRQFOX\D�OD�DFWLYLGDG�PHGLDQWH�OD�FRQVWUXFFLyQ�GH�OD�GHILQLFLyQ�GH�VXPD�VXSHULRU�SDUD�HO�FDVR�GH�
IXQFLRQHV�SRVLWLYDV�GHILQLGDV�HQ�XQ�FRPSDFWR�\�OD�FRQMHWXUD�VREUH�OD�FRQYHUJHQFLD�GH�GLFKDV�
VXPDV��3DUD�HOOR�VH�OHV�SLGH�GHILQLU�GRV�SXQWRV������6XPLQ��\����6XPVXS���HQ�EDVH�D�ODV�VXPDV�
VXSHULRU�H�LQIHULRU��\�FRQ�HOOR�DFWLYDU�HO�³UDVWUR´�GH�ORV�SXQWRV��(VWR�SHUPLWLUá�REVHUYDU�OD�
FRQYHUJHQFLD�GH�ORV�SXQWRV��PHGLDQWH�OD�LQFRUSRUDFLyQ�GHO�deslizador�HQ�HO�SDUáPHWUR�n��Q~PHUR�
GH�VXE�LQWHUYDORV��SDUD�GHGXFLU�TXH�HO�áUHD�EXVFDGD�VHUá�HO�OtPLWH�GH�HVWDV�VXFHVLRQHV�GH�SXQWRV��

Modalidad de trabajo 
'HELGR�D�TXH�OD�DFWLYLGDG�VH�EDVD�HQ�OD�H[SHULPHQWDFLyQ�FRQ�*HRJHEUD��ORV�UHFXUVRV�

QHFHVDULRV�SDUD�OD�LPSOHPHQWDFLyQ�VRQ�FRPSXWDGRUHV��HQ�HVWH�FDVR�SRUWáWLOHV��FRQ�HO�VRIWZDUH�
FDUJDGR�\�OLVWR�SDUD�VX�HMHFXFLyQ��6H�VROLFLWD�DGLFLRQDOPHQWH�DOJXQDV�KRMDV�GH�SDSHO�\�OáSLFHV�
SDUD�UHDOL]DU�ODV�UHSUHVHQWDFLRQHV��FáOFXORV�VLPSOHV�R�DQRWDU�VXV�UHVXOWDGRV�\�FRQFOXVLRQHV���

$QWHV�GH�GDU�LQLFLR�D�OD�VHVLyQ�ORV�HVWXGLDQWHV�WLHQHQ�OD�SRVLELOLGDG�GH�FRQVHJXLU�DOJ~Q�
FRPSXWDGRU�SRUWáWLO��GLVSRQLEOHV�HQ�OD�XQLYHUVLGDG��R�ELHQ�D�DTXHOORV�TXH�QR�FRQVLJXHQ�DOJXQR�
SXHGHQ�WUDEDMDU�HQ�SDUHMD�MXQWR�D�DOJXLHQ�TXH�WHQJD�DFFHVR�D�XQR��/D�DFWLYLGDG�VH�SHQVy�SDUD�VHU�
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WUDEDMDGD�GH�PDQHUD�LQGLYLGXDO��VLQ�HPEDUJR�QR�KD\�LQFRQYHQLHQWHV�HQ�UHDOL]DUOD�HQ�SDUHMDV�R�
JUXSRV�SHTXHxRV��

/D�RUJDQL]DFLyQ�\�GLVHxR�GH�OD�DFWLYLGDG�FRQVLGHUD�HO�WUDEDMR�SHUVRQDO�SRU�SDUWH�GH�ORV�
HVWXGLDQWHV�SDUD�FRQVWUXLU�HQ�FRQMXQWR�FRQ�OD�FODVH�ODV�GHILQLFLRQHV�GH�ORV�FRQFHSWRV�HQ�MXHJR�
PHGLDQWH�ORV�DSRUWHV�GH�FDGD�XQR�GH�HOORV�\�ODV�RULHQWDFLRQHV�VREUH�VXV�SURFHGLPLHQWRV��

(O�GHVDUUROOR�GH�OD�VHVLyQ�VH�EDVDUá�SULQFLSDOPHQWH�HQ�HO�SODQWHDPLHQWR�GH�SHTXHxRV�
SUREOHPDV�\�GHVDItRV�GH�PDQHUD�SURJUHVLYD�SDUD�ORV�HVWXGLDQWHV��SODQWHDQGR�SUHJXQWDV�TXH�
XWLOLFHQ�VXV�FRQRFLPLHQWRV�SUHYLRV�SDUD�JHQHUDU�ORV�QXHYRV�FRQFHSWRV��

/RV�UHVXOWDGRV�REWHQLGRV�SRU�ORV�HVWXGLDQWHV�VHUáQ�H[SXHVWRV�FRPR�DSUR[LPDFLRQHV�D�ODV�
UHVSXHVWDV�GH�ODV�SUHJXQWDV�\�OD�YDOLGDFLyQ�VHUá�SRU�HO�UHVWR�GH�ORV�HVWXGLDQWHV�TXLHQHV��HQ�
FRQMXQWR�FRQ�HO�SURIHVRU��SRQGUáQ�D�SUXHED�HO�UHVXOWDGR�\�SURSRQGUáQ�ODV�QXHYDV�SUHJXQWDV�
UHVSXHVWDV�TXH�FRQGX]FDQ�DO�GHVDUUROOR�GHO�FRQFHSWR�HQ�MXHJR��

Resultados \ discusiyn 
/R�SULPHUR�TXH�QRV�OODPD�OD�DWHQFLyQ��\�HV�HQ�OR�TXH�QRV�GHEHPRV�GHWHQHU�SRU�XQRV�

PLQXWRV��HV�TXH�ORV�HVWXGLDQWHV�QR�ORJUDQ�UHODFLRQDU�D�OD�IXQFLyQ� �� � �f x x � �FRQ�OD�
FLUFXQIHUHQFLD�XQLWDULD�FHQWUDGD�HQ�HO�RULJHQ��YHU�$SpQGLFH�$��3DUWH�,��SUHJXQWD�����(VWH�KHFKR�
QRV�REOLJD�D�GHWHQHU�OD�DFWLYLGDG�SDUD�DFODUDU�OD�FRQH[LyQ�H[LVWHQWH��MXQWR�FRQ�HO�DQáOLVLV�GHO�
GRPLQLR�GH�HVWD�IXQFLyQ��6XUJHQ�DOJXQRV�FRPHQWDULRV�SRU�SDUWH�GH�ORV�HVWXGLDQWHV�TXH�PXHVWUDQ�
HVWD�GHVDUWLFXODFLyQ��(OORV�FRPHQWDQ�TXH�³OD�IXQFLyQ�UDt]�GH�OD�SUHJXQWD�QR�SXHGH�VHU�XQD�
FLUFXQIHUHQFLD�SRUTXH�HV�XQD�UDt]´��6H�UHFXHUGD�OR�TXH�HV�XQD�semi-circunferencia�HQ�HO�SODQR��

&RQ�OD�LPSOHPHQWDFLyQ�GH�HVWD�DFWLYLGDG��ORV�HVWXGLDQWHV�ORJUDURQ�GLYLGLU�HO�áUHD�EDMR�OD�
FXUYD�HQ�UHJLRQHV�SROLJRQDOHV�FRPR�HVWUDWHJLD�GH�VLPSOLILFDFLyQ�\�GLVFUHWL]DFLyQ�GHO�SUREOHPD�
FRQWLQXR��)RUPXODURQ�SDUWLFLRQHV�GHO�áUHD�WRWDO�HQ�WULáQJXORV��UHFWáQJXORV��VHFWRUHV�FLUFXODUHV�TXH�
GHSHQGtDQ�GH�FLHUWR�áQJXOR�\�FRPELQDFLRQHV�GH�ODV�DQWHULRUHV�SDUD�LQWHQWDU�³FXEULU´�OD�PD\RU�
FDQWLGDG�GH�áUHD�EDMR�OD�FXUYD��(Q�HO�GHVDUUROOR�GH�HVWUDWHJLDV�VXUJLHURQ�DOJXQDV�TXH�LQFOXtDQ�
VHFWRUHV�FLUFXODUHV��GRQGH�OD�~QLFD�GLILFXOWDG�HVWDED�HQ�OD�GHWHUPLQDFLyQ�GHO�áQJXOR�TXH�
GHWHUPLQDED�HO�VHFWRU�FLUFXODU��VLQ�HPEDUJR�FRQ�WULJRQRPHWUtD�HUD�SRVLEOH�UHVROYHU�OD�VLWXDFLyQ��

�
Figura 1��(MHPSOR�GH�SDUWLFLyQ�HQ�GRV�WULáQJXORV�UHFWáQJXORV�\�XQ�VHFWRU�FLUFXODU�

1R�VH�LQYDOLGy�QLQJXQD�HVWUDWHJLD��VLQ�HPEDUJR�VH�FRPHQWDURQ�ODV�GLILFXOWDGHV�TXH�D�ODV�TXH�
FRQGXFLUtD�HO�XVR�GH�DOJXQD�SDUWLFLyQ�SRFR�DGHFXDGD��D�OD�YH]�TXH�VH�SULYLOHJLDURQ�ODV�HVWUDWHJLDV�
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~WLOHV�SDUD�ORJUDU�OD�GHILQLFLyQ�GH�VXPDV�VXSHULRUHV�H�LQIHULRUHV��EDVDGDV�HQ�UHFWáQJXORV��2WUD�GH�
ODV�HVWUDWHJLDV�TXH�VXUJLHURQ�IXH��SRU�HMHPSOR��OD�GLYLVLyQ�GHO�áUHD�PHGLDQWH�XQ�FXDGULOáWHUR�\�
RWURV�WULáQJXORV��

�
Figura 2��(MHPSOR�GH�SDUWLFLyQ�HQ�FXDGULOáWHUR�\�WULáQJXORV��

/DV�GHVFRPSRVLFLRQHV�UHFWDQJXODUHV�IXHURQ�IXQGDPHQWDOHV�SDUD�FRQMHWXUDU�ODV�IyUPXODV�TXH�
DSUR[LPDEDQ�HO�áUHD�EXVFDGD��

6XUJH�XQ�GHVDUUROOR�GH�H[SUHVLRQHV�DOJHEUDLFDV�TXH�H[SOLFDEDQ�OD�VXPD�GH�ODV�áUHDV�GH�ORV�
UHFWáQJXORV�IRUPDGRV�EDMR�OD�FXUYD��FRPR�VXPD�LQIHULRU��(VWDV�H[SUHVLRQHV�IXHURQ�HVSHFtILFDV�
SDUD�HO�WLSR�GH�IXQFLyQ�WUDEDMDGD��FUHFLHQWH�R�GHFUHFLHQWH���6H�DOFDQ]y�OD�QRFLyQ�GH�LQFUHPHQWR�
ILMR�HQ�OD�YDULDEOH��VHJ~Q�OD�SDUWLFLyQ��SDUD�GHILQLU�ODV�EDVHV�GH�ORV�UHFWáQJXORV��OD�QRFLyQ�GH�
SDUWLFLyQ�\�VXE�LQWHUYDORV��/D�FRQFHSFLyQ�GH�DOWXUD�YDULDEOH��VHJ~Q�f(x)��SDUD�ODV�DOWXUDV�GH�ORV�
UHFWáQJXORV�IRUPDGRV�WDPELpQ�IXH�XQ�FRQFHSWR�TXH�VXUJLy�QDWXUDOPHQWH��

�
Figura 3.�)RWRJUDItD�GH�XQD�FRQMHWXUD�SDUD�OD�VXPD�GH�5LHPDQQ��Q ���

/D�H[SUHVLyQ�FRQVWUXLGD�IXH�H[SXHVWD�SRU�DOJXQRV�HVWXGLDQWHV��PHMRUDGD�SRU�ODV�LGHDV�GH�
RWURV�\�DSUREDGD�SRU�HO�UHVWR�GH�OD�FODVH��'HVWDFDPRV�TXH�OD�H[SUHVLyQ�SRVHH�UHODFLRQHV�HQWUH�
HOHPHQWRV�TXH�QR�HUDQ�SDUWH�GH�OD�VHVLyQ�\�TXH�YDQ�PáV�DOOá�GH�ORV�REMHWLYRV�SODQWHDGRV��
UHODFLRQDQGR�ORV�FRQRFLPLHQWRV�SUHYLRV�GH�ORV�HVWXGLDQWHV�FRQ�HO�FRQRFLPLHQWR�QXHYR�TXH�HVWáQ�
FRQVWUX\HQGR��
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�
Figura 4.�)RWRJUDItD�SDUD�OD�FRQMHWXUD�GH�VXPD�GH�5LHPDQQ��Q�DUELWUDULR��

3RU�RWUR�ODGR��ORV�HVWXGLDQWHV�ORJUDQ�FRQMHWXUDU��JUDFLDV�D�OD�H[SHULPHQWDFLyQ�\�
YLVXDOL]DFLyQ�GHO�³UDVWUR´�GH�ORV�SXQWRV�JHQHUDGRV��TXH�OD�VXPD�VXSHULRU�\�OD�VXPD�LQIHULRU�
GHWHUPLQDQ�VXFHVLRQHV�FRQYHUJHQWHV�SDUD�HO�FDVR�GH�ODV�IXQFLRQHV�WUDEDMDGDV�HQ�HO�VRIWZDUH��
&RQFOX\HQ�DGHPáV�TXH�HO�OtPLWH�GH�HVWDV�VXFHVLRQHV�VHUá�HO�YDORU�GHO�áUHD�EXVFDGD�\�TXH�
FXDOTXLHU�VXPD�SDUFLDO�VHUá�XQD�DSUR[LPDFLyQ�GHO�áUHD�EXVFDGD��&RQ�HOOR�FRPSUHQGHQ�TXH�D�
PHGLGD�TXH�VH�DJUHJDQ�VXE�LQWHUYDORV��VH�REWLHQH�XQD�PHMRU�DSUR[LPDFLyQ�DO�áUHD��OR�TXH�D\XGD�
HQ�OD�FRPSUHQVLyQ�VREUH�OD�UHODFLyQ�H[LVWHQWH�HQWUH�XQD�SDUWLFLyQ�\�XQ�UHILQDPLHQWR�GH�OD�PLVPD�
FRQ�ODV�VXPDV�VXSHULRU�H�LQIHULRU��

�(Q�OD�VHVLyQ�VLJXLHQWH�D�HVWD�DFWLYLGDG�ORV�HVWXGLDQWHV�FRQFOX\HQ�TXH�HV�SRVLEOH�GHWHUPLQDU�
HO�áUHD�EDMR�XQD�FXUYD�D~Q�FXDQGR�OD�IXQFLyQ�QR�HV�FRQWLQXD�HQ�XQD�FDQWLGDG�ILQLWD�GH�SXQWRV�
XVDQGR�OD�LGHD�RULJLQDO�GH�GLYLGLU�HO�áUHD�WRWDO�MXVWR�HQ�DTXHOORV�SXQWRV�GRQGH�VH�SURGXFtD�OD�
GLVFRQWLQXLGDG�GH�OD�IXQFLyQ�\�WRPDQGR�FDGD�WUDPR�FRQ�XQ�SUREOHPD�LQGLYLGXDO�TXH�D\XGD�D�GDU�
OD�VROXFLyQ�DO�SUREOHPD�FRPSOHWR��(MHPSOLILFDQ�FRQ�OD�IXQFLyQ�SDUWH�HQWHUD��

(O�LPSDFWR�GH�HVWD�DFWLYLGDG�YD�PáV�DOOá�GHO�FXPSOLPLHQWR�GHO�REMHWLYR��DOFDQ]D�D�ODV�
VHVLRQHV�SRVWHULRUHV�GRQGH�HO�WUDEDMR�FRQ�SDUWLFLRQHV�\�UHILQDPLHQWRV�VH�IDFLOLWD�SRU�OD�HYRFDFLyQ�
D�ORV�H[SHULPHQWRV�UHDOL]DGRV�\�HO�UHFXHUGR�GH�ODV�LPáJHQHV�SURSRUFLRQDGDV�SRU�HO�VRIWZDUH��&RQ�
HVWR�VH�YH�DIHFWDGD�OD�SODQLILFDFLyQ�GH�ODV�VHVLRQHV�IXWXUDV�HQ�OD�GLVPLQXFLyQ�GHO�WLHPSR�
GHVWLQDGR��SRU�HMHPSOR��SDUD�HO�WUDWDPLHQWR�GH�ODV�GHPRVWUDFLRQHV�GH�ORV�WHRUHPDV�DVRFLDGRV�D�
HVWRV�UHILQDPLHQWRV��YDULDV�GHPRVWUDFLRQHV�VXUJHQ�GH�PDQHUD�QDWXUDO�PHGLDQWH�HO�UHFXHUGR�GH�ORV�
UHVXOWDGRV�GH�OD�DFWLYLGDG���0áV�D~Q��HO�HVWXGLR�GH�ORV�VyOLGRV�GH�UHYROXFLyQ��ORQJLWXG�GH�FXUYDV�\�
VXSHUILFLHV�GH�UHYROXFLyQ�WDPELpQ�VH�IDFLOLWD�GHELGR�D�ODV�VXPDV�GH�5LHPDQQ�TXH�GDQ�RULJHQ�D�ODV�
H[SUHVLRQHV�TXH�SHUPLWHQ�HVWRV�FáOFXORV��

$OJXQDV�FRQVLGHUDFLRQHV�SDUD�XQD�QXHYD�LPSOHPHQWDFLyQ�GH�HVWD�DFWLYLGDG�VH�EDVDQ�HQ�TXH�
OD�HVWUDWHJLD�GH�SDUWLFLRQDU�HQ�WULáQJXORV�\�VHFWRU�FLUFXODU��)LJXUD����SRGUtD�DQDOL]DUVH�FRQ�PD\RU�
SURIXQGLGDG��SXHV�FRQVWLWX\H�XQD�DSUR[LPDFLyQ�D�OD�LQWHJUDFLyQ�HQ�FRRUGHQDGDV�SRODUHV��
,QVLVWLPRV�HQ�TXH�GXUDQWH�OD�DFWLYLGDG�QR�VH�GHVFDUWy�HVD�SRVLELOLGDG��VLQR�TXH�VH�WRPy�FRPR�XQD�
LGHD�UHIHUHQWH�VREUH�OD�HVWUDWHJLD�GH�SDUWLFLRQDU�HQ�ILJXUDV�GH�áUHD�FRQRFLGD�SDUD�DSUR[LPDU�HO�
áUHD�SHGLGD��

7DPELpQ�VXUJHQ�FRQFHSWRV�FRPR�HO�GH�selección de puntos medios de los sub-intervalos�
FRPR�RWUD�IRUPD�GH�GHWHUPLQDU�DSUR[LPDFLRQHV�GHO�áUHD�EDMR�OD�FXUYD�XVDQGR�HO�DUJXPHQWR�GH�
TXH�OD�LPDJHQ�GH�XQ�HOHPHQWR�HQ�XQ�LQWHUYDOR�HVWDUá�VLHPSUH�HQWUH�HO�PtQLPR�\�Pá[LPR�GH�OD�
IXQFLyQ�HQ�GLFKR�LQWHUYDOR��(VWD�LGHD�UHFLEH�SRFR�DSR\R�SRU�SDUWH�GH�ORV�HVWXGLDQWHV�DO�FRQVLGHUDU�
más simple�WUDEDMDU�FRQ�OD�LPDJHQ�GH�XQR�GH�ORV�H[WUHPRV�GH�ORV�VXE�LQWHUYDORV�TXH�FRQ�OD�
LPDJHQ�GH�XQ�SXQWR�DUELWUDULR�DO�LQWHULRU�GHO�PLVPR��
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Conclusiones 
/D�VHFXHQFLD�GH�SUHJXQWDV�GH�OD�DFWLYLGDG�FRPSURPHWH�\�PRWLYD�D�ORV�HVWXGLDQWHV�D�

FRQVWUXLU�UHVSXHVWDV�FRQ�DUJXPHQWRV�IXQGDPHQWDGRV�HQ�ORV�UHVXOWDGRV�GH�OD�H[SHULPHQWDFLyQ�
XVDQGR�HO�VRIWZDUH�*HRJHEUD��/D�XWLOL]DFLyQ�GH�ODV�17,&��FRPR�UHFXUVRV�SDUD�HO�DSUHQGL]DMH��HV�
IXQGDPHQWDO�GHQWUR�GH�OD�IRUPDFLyQ�GH�ORV�QXHYRV�SURIHVRUHV��SXHV�HOORV�VH�HQIUHQWDUáQ�
GLUHFWDPHQWH�FRQ�ODV�QXHYDV�JHQHUDFLRQHV�FDGD�YH]�PáV�FHUFDQDV�R�LQPHUVDV�HQ�OD�WHFQRORJtD��(O�
XVR�GH�WHFQRORJtD�HQ�HO�DXOD�\D�QR�HV�XQD�FDUDFWHUtVWLFD�GH�OD�LQQRYDFLyQ��VLQR�TXH�VH�KD�
WUDQVIRUPDGR�HQ�XQ�UHFXUVR�TXH�QR�VH�SXHGH�GHVSHUGLFLDU��SRU�HVR�OD�IRUPDFLyQ�GH�ORV�QXHYRV�
SURIHVRUHV�GHEH�FRQWHPSODU�HO�XVR�\�DSOLFDFLyQ�GH�ODV�17,&�HQ�HO�GLVHxR�GH�DFWLYLGDGHV�GH�
DSUHQGL]DMH�HQ�WRGR�QLYHO�HVFRODU���

6L�ELHQ�OD�DFWLYLGDG�VH�SHQVy�SDUD�VHU�GHVDUUROODGD�SRU�FDGD�HVWXGLDQWH�GH�PDQHUD�
LQGLYLGXDO��IXH�LQHYLWDEOH�HO�GLáORJR�HQWUH�HOORV��\�HVSHUáEDPRV�TXH�DVt�RFXUULHUD��IUHQWH�D�ODV�
GLILFXOWDGHV�GHO�XVR�GHO�VRIWZDUH�R�SDUD�FRPHQWDU�ORV�UHVXOWDGRV�REWHQLGRV�GHVSXpV�GH�FDGD�
SUHJXQWD�TXH�VH�OHV�SODQWHDED��(VWH�GLáORJR�HQULTXHFLy�ODV�FRQFOXVLRQHV�TXH�ORV�HVWXGLDQWHV�
SXGLHURQ�REWHQHU��(Q�HVWH�VHQWLGR��ORV�HVWXGLDQWHV�TXH�WUDEDMDURQ�HQ�SDUHMDV�VH�YLHURQ�DSR\DGRV�
HQ�WRGR�PRPHQWR�SRU�VXV�UHVSHFWLYRV�FRPSDxHURV��SRU�WDQWR�HQ�XQD�QXHYD�RSRUWXQLGDG�GH�DSOLFDU�
HVWD�DFWLYLGDG�VH�FRQVLGHUDUá�SULYLOHJLDU�HO�WUDEDMR�HQ�SDUHMDV�VREUH�HO�LQGLYLGXDO��

(O�GHVDUUROOR�\�FRQVWUXFFLyQ�GH�ORV�FRQFHSWRV�EDVDOHV�HQ�XQD�WHPáWLFD�HQ�SDUWLFXODU�GHVGH�
XQD�SHUVSHFWLYD�SDUWLFLSDWLYD�SRU�SDUWH�GH�ORV�HVWXGLDQWHV��DSR\DGRV�HQ�OD�PDQLSXODFLyQ�
DOJHEUDLFD��JUáILFD�\�QXPpULFD�GH�ORV�HOHPHQWRV�PHMRUD�OD�SODQLILFDFLyQ�GH�ODV�VHVLRQHV�GH�FODVHV�
SHUPLWLHQGR�RUJDQL]DU�HO�WLHPSR�GLVSRQLEOH�SDUD�HO�DSUHQGL]DMH��&ODUR�HVWá�TXH�HVWH�WLSR�GH�
DFWLYLGDGHV�OOHYD�FRQVLJR�XQD�GHGLFDFLyQ�HVSHFLDO�HQ�HO�GLVHxR�\�HVWUXFWXUDFLyQ�GH�OD�JDPD�GH�
SUHJXQWDV�SHUWLQHQWHV�SDUD�FDGD�PRPHQWR�GH�OD�DFWLYLGDG�\�TXH�FRQGX]FDQ�D�ORJUDU�ORV�REMHWLYRV�
SURSXHVWRV���

Referencias \ bibliografta  
$UHV��2���*DWLFD��6��	�2OJXLQ��5����������8QD�SURSXHVWD�GLGáFWLFD�XWLOL]DQGR�ODV�QXHYDV�WHFQRORJtDV�SDUD�

OD�HQVHxDQ]D�GH�OD�LQWHJUDO�FRPR�OtPLWH�GH�VXFHVLRQHV. REPEM��III,����������

$XVXEHO��'��3���1RYDN��-��'���	�+DQHVLDQ��+����������Psicología educativa: un punto de vista 
cognoscitivo��9RO������0p[LFR��7ULOODV��

'XYDO��5����������Semiosis y pensamiento humano: Registros semióticos y aprendizajes intelectuales. 
�0\ULDP�9HJD�5HVWUHSR��WUDG����&RORPELD� 8QLYHUVLGDG�GHO�9DOOH���2EUD�RULJLQDO�SXEOLFDGD�HQ�
�������

0RUHLUD��9����������$SUHQGL]DJHP�PHGLDGD�SHOD�WHFQRORJtD��Revista Diálogo Educacional�>HQ�OtQHD@��
4�������������5HFXSHUDGR�GH���http���ZZZ�redal\c�org�articulo�oa"id ������������! ,661�
����������



Construcción de los conceptos partición y sumas de Riemann con Geogebra ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

Appndice A 
Secuencia de la Actividad 

2EMHWLYR��'HWHUPLQDU�HO�áUHD�GH�OD�UHJLyQ�GHOLPLWDGD�SRU�HO�HMH�;�\�OD�IXQFLyQ�SRVLWLYD�I�
HQ�XQ�LQWHUYDOR�>D��E@��

3arte I� Acercamiento �
����&RQVLGHUH�OD�IXQFLyQ� � � �f x x � � ��'HWHUPLQH�HO�áUHD�GH�OD�UHJLyQ�OLPLWDGD�HQWUH�OD�

IXQFLyQ�\�HO�HMH�;�HQ�>���@�

����&RQVLGHUH�OD�IXQFLyQ� �� � �f x x � ��'HWHUPLQH�HO�áUHD�GH�OD�UHJLyQ�OLPLWDGD�HQWUH�OD�
IXQFLyQ�\�HO�HMH�;�HQ�>���@�

,QWHQWD�DKRUD�FRQ�ODV�VLJXLHQWHV�IXQFLRQHV��

����&RQVLGHUH�OD�IXQFLyQ� �� � �f x x � ��'HWHUPLQH�HO�áUHD�GH�OD�UHJLyQ�OLPLWDGD�HQWUH�OD�

IXQFLyQ�\�HO�HMH�;�HQ� � ��
� �

ª º�« »¬ ¼
��

����&RQVLGHUH�OD�IXQFLyQ� � �f x x ��'HWHUPLQH�HO�áUHD�GH�OD�UHJLyQ�OLPLWDGD�HQWUH�OD�
IXQFLyQ�\�HO�HMH�;�HQ�>�����@��

����¢'H�TXp�IRUPD�SXHGHV�DSUR[LPDU�HVWDV�áUHDV"�3URSRQH�DOJXQD�HVWUDWHJLD�SDUD�UHDOL]DU�
HVWR��
Parte	II)	Uso	de	Geogebra.	

����&RQ�HO�XVR�GHO�VRIWZDUH�*HRJHEUD��UHSUHVHQWDU�OD�IXQFLyQ� � �f x x ��FRQ�[�HQ�HO�
LQWHUYDOR�>�����@��,QVHUWDU�ORV�SDUáPHWURV��D ���E �����Q ����&RQ�HOORV��GHILQLU�HO�YDORU�Vumin= 
sumainferior [f, a, b, n]. �

�
Figura 5��)XQFLyQ�VXPDLQIHULRU>VTUW�[��D�E�Q@�SDUD�Q ��YLVXDOL]DGD�HQ�*HRJHEUD��

����(O�UHVXOWDGR�GH�HVWD�IXQFLyQ�HQWUHJD�XQ�YDORU�QXPpULFR�DVRFLDGR�D�ORV�UHFWáQJXORV�TXH�
VH�YHQ��¢&yPR�VH�GHWHUPLQD�HVWH�YDORU"��¢&yPR�GHILQLUtDV�HO�áUHD�GH�FDGD�UHFWáQJXOR�HQ�WpUPLQRV�
GH�OD�IXQFLyQ�f?. &RPSUXHED�VL�OR�UHFLpQ�GHILQLGR�VH�DSOLFD�SDUD�OD�IXQFLyQ� �� �f x x x � �HQ�HO�
LQWHUYDOR�>���@��

����&RPSUXHED�DKRUD�VL�VH�DSOLFD�SDUD�HO�LQWHUYDOR�>���@��FRQ�OD�PLVPD�IXQFLyQ��
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����$KRUD�LQVHUWH�HO�FRPDQGR�VXPVXS� �VXPDVXSHULRU>I�D�E�Q@��¢4Xp�PXHVWUD�HVWD�
IXQFLyQ"��

����(O�UHVXOWDGR�GH�HVWD�IXQFLyQ�HQWUHJD�XQ�YDORU�QXPpULFR�DVRFLDGR�D�ORV�UHFWáQJXORV�TXH�
VH�YHQ��¢&yPR�VH�GHWHUPLQD�HVWH�YDORU"�¢&yPR�GHILQLUtDV�HO�áUHD�GH�FDGD�UHFWáQJXOR�HQ�WpUPLQRV�
GH�OD�IXQFLyQ�f? 

Parte	III)	Cierre	
/D�VXPD�VXSHULRU�\�OD�VXPD�LQIHULRU��TXH�VRQ�FRQFHSWRV�PDWHPáWLFRV�WUDEDMDGRV�HQ�HO�

FáOFXOR�GH�áUHDV��¢&yPR�GHILQLUtDV�IRUPDOPHQWH�\�HQ�WpUPLQRV�GH�OD�IXQFLyQ�f(x)�OR�TXH�
GHWHUPLQDQ�ODV�IXQFLRQHV�VXPDVXSHULRU�>I�D�E�Q@�\�VXPDLQIHULRU>I�D�E�Q@"��

����¢&XáO�GH�ODV�GRV�DSOLFDFLRQHV�DQWHULRUHV�UHSUHVHQWD�PHMRU�DO�áUHD�GH�OD�UHJLyQ"�
����¢4Xp�UHODFLyQ�VH�SXHGH�HVWDEOHFHU�HQWUH�ODV�GRV�VXPDV�UHSUHVHQWDGDV"�
����'HILQD�ORV�SXQWRV�����6XPLQ��\����6XPVXS���([SHULPHQWH�YDULDQGR�HO�SDUáPHWUR�Q�

REVHUYDQGR�ODV�IOXFWXDFLRQHV�GH�HVWRV�SXQWRV��6L�OR�GHVHD�³DFWLYH�HO�UDVWUR´�GH�HVWRV�SXQWRV��¢4Xp�
SXHGHV�FRQFOXLU"�

����5HGDFWH�VXV�FRQFOXVLRQHV�GH�HVWD�DFWLYLGDG�HQ�WpUPLQRV�GH�ODV�GHILQLFLRQHV�TXH�XVWHGHV�
KDQ�SURSXHVWR��
�
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Contribuições dos recursos didáticos do 3ortal Dia a Dia (ducação  
 
1DWáOLD�+LGDOJR�GRV�5HLV 3acheco 
8QLYHUVLGDGH�7HFQRORJLFD�GR�3DUDQá�
%UDVLO�
QDW\B����#KRWPDLO�FRP 
-RmR�+HQULTXH %erssanette��
8QLYHUVLGDGH�7HFQRORJLFD�GR�3DUDQá�
%UDVLO�
MRDR�EHUVVDQHWWH#LISU�HGX�EU�
5DIDHOD�*RQoDOYHV�GH Oliveira 
8QLYHUVLGDGH�7HFQRORJLFD�GR�3DUDQá�
%UDVLO�
UDIDBJBROLYHLUD#KRWPDLO�FRP�
*XDWDoDUD�GRV�6DQWRV -unior 
8QLYHUVLGDGH�7HFQRORJLFD�GR�3DUDQá�
%UDVLO�
JXDWD��#JPDLO�FRP�
$PDQGD�'U]HZLQVNL�GH Miranda 
8QLYHUVLGDGH�7HFQRORJLFD�GR�3DUDQá�
%UDVLO�
DPDQGD�PLUDQGD#SRS�FRP�EU�

Resumo 
'HYLGR�DRV�DYDQoRV�WHFQROyJLFRV��SHUFHEH�VH�R�TXmR�LPSRUWDQWH�VmR�RV�UHFXUVRV�
WHFQROyJLFRV�FRPR�IHUUDPHQWD�GH�DSRLR�DR�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP��
0HGLDQWH�D�HVWD�VLWXDomR��D�6HFUHWDULD�(VWDGXDO�GH�(GXFDomR�GR�3DUDQá��6(('�35����
SRU�PHLR�GR�3RUWDO�'LD�D�'LD�(GXFDomR���GLVSRQLELOL]D�GLYHUVRV�VHUYLoRV��LQIRUPDo}HV�
H�UHFXUVRV�GLGáWLFRV�TXH�YLVDP�FRQWULEXLU�FRP�HGXFDGRUHV�H�HVWXGDQWHV��$�SURSRVWD�
GHVWH�WUDEDOKR�p�DSUHVHQWDU�DOJXQV�GRV�UHFXUVRV�GLGáWLFRV�GLVSRQLELOL]DGRV�SHOR�3RUWDO�
'LD�D�'LD�(GXFDomR�SDUD�D�SUáWLFD�GRFHQWH��3DUD�LVVR��UHDOL]RX�VH�XPD�SHVTXLVD�
ELEOLRJUáILFD�UHIHUHQWH�D�DOJXQV�UHFXUVRV�GLVSRQLELOL]DGRV�SHOR�3RUWDO��$�DSUHVHQWDomR�
GHVVHV�UHFXUVRV�YLVD�VXD�SURPRomR�H�GLYXOJDomR�MXQWR�DRV�HGXFDGRUHV��EXVFDQGR�
FRODERUDU�SDUD�D�SUáWLFD�GRFHQWH�WRUQDQGR�D�PDLV�GLQkPLFD�H�DWUDWLYD��(VWH�HVWXGR�
FRQVWLWXL�VH�DLQGD�HP�XP�FRQYLWH�j�UHIOH[mR�VREUH�DV�UHVSRQVDELOLGDGHV�LPSOtFLWDV�QD�
LQVHUomR�GHVWHV�UHFXUVRV�j�SUáWLFD�GLGáWLFD�SHGDJyJLFD��
Palavras chave:�2EMHWR�GH�$SUHQGL]DJHP�&RODERUDWLYD��&RQGLJLWDO��,QIRJUáILFRV��2�
7HPD�e��3UREOHPDV�HP�4XDGULQKRV��

([plicitação do tema 
$V�WHFQRORJLDV��TXDQGR�XWLOL]DGDV�FRPR�IHUUDPHQWD�GLGáWLFR�SHGDJyJLFD�QD�HGXFDomR�

IXQFLRQDP�FRPR�LQVWUXPHQWR�GH�PXGDQoDV�QR�SURFHVVR�GH�HQVLQR��DSUHQGL]DJHP��&RQVLGHUDQGR�
D�HYROXomR�WHFQROyJLFD��R�HVSDoR�HVFRODU�GHYH�VHU�YLVWR�FRPR�XP�HVSDoR�GH�FRQVWDQWHV�
PXGDQoDV��RQGH�R�DOXQR��GH�IRUPD�SDUWLFLSDWLYD��LQWHUDJH�QD�FRQVWUXomR�GR�FRQKHFLPHQWR��'HQWUH�
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RV�UHFXUVRV�WHFQROyJLFRV�GLVSRQtYHLV��HVWá�R�FRPSXWDGRU�H�R�XVR�GD�LQWHUQHW��XPD�IRQWH�
GLYHUVLILFDGD�GH�SHVTXLVD�GH�FRQWH~GR��GH�DWLYLGDGHV�YDULDGDV��

2�XVR�GH�7HFQRORJLDV�GH�LQIRUPDomR�H�&RPXQLFDomR��7,&V��QDV�SUáWLFDV�GH�HQVLQR�QmR�p�
QRYLGDGH��+á�DOJXP�WHPSR��DVVLVWLPRV�j�LPSOHPHQWDomR�GH�SURJUDPDV�H�SROtWLFDV�S~EOLFDV�TXH�
WrP�SRU�REMHWLYR�D�DGRomR�H�D�LQWHJUDomR�GH�IHUUDPHQWDV�FRPSXWDFLRQDLV��

$�6HFUHWDULD�(VWDGXDO�GH�(GXFDomR�GR�3DUDQá��6(('�35��SRU�PHLR�GR�3RUWDO�'LD�D�'LD�
(GXFDomR�GLVSRQLELOL]D�VHUYLoRV��LQIRUPDo}HV�H�UHFXUVRV�GLGáWLFRV�TXH�YLVDP�FRQWULEXLU�FRP�
HGXFDGRUHV��HVWXGDQWHV��JHVWRUHV�H�WRGD�D�FRPXQLGDGH�HVFRODU��

$�SURSRVWD�GHVWH�WUDEDOKR�p�DSUHVHQWDU�DOJXQV�UHFXUVRV�GLGáWLFRV�GLVSRQLELOL]DGRV�SHOR�
3RUWDO�'LD�D�'LD�(GXFDomR�SDUD�D�SUáWLFD�GRFHQWH��SDUD�LVVR��UHDOL]RX�VH�XPD�SHVTXLVD�
ELEOLRJUáILFD�UHIHUHQWH�DRV�UHFXUVRV�GLVSRQLELOL]DGRV�SHOR�3RUWDO��

$�QHFHVVLGDGH�GD�DSUHVHQWDomR�H�GLYXOJDomR�GHVWHV�UHFXUVRV�GLGáWLFRV�WRUQD�VH�HYLGHQWH�
TXDQGR�VH�OHYD�HP�FRQVLGHUDomR�R�EDL[R�Q~PHUR�GH�SXEOLFDo}HV�UHIHUHQWHV�DR�DVVXQWR�H�FRPR�
HVWHV�UHFXUVRV�SRGHP�FRQWULEXLU�FRP�D�SUáWLFD�GRFHQWH��3RUWDQWR��D�DSUHVHQWDomR�GHVVHV�UHFXUVRV�
YLVD�VXD�SURPRomR�H�GLYXOJDomR�MXQWR�DRV�HGXFDGRUHV��FRPR�FRQWULEXLomR�SDUD�XPD�SUáWLFD�
GRFHQWH�PDLV�GLQkPLFD�H�DWUDWLYD��

Revisão e )undamentação 7eyrica 
$�DWLYLGDGH�GRFHQWH�p�DR�PHVPR�WHPSR�SUáWLFD�H�DomR��RQGH�D�SUáWLFD�p�WLGD�FRPR�XPD�

DWLYLGDGH�VLVWHPáWLFD�FRQVWLWXtGD�SRU�XPD�FXOWXUD�RUJDQL]DFLRQDO�GD�HVFROD�H�WHP�R�REMHWLYR�GH�
JDUDQWLU�R�FRQKHFLPHQWR��SRU�PHLR�GH�SURMHWRV�SHGDJyJLFRV�H�PHWRGRORJLDV�GHVHQYROYLGDV�SHOD�
(VFROD�H�SHOR�3URIHVVRU��

/LEkQHR��������DSRQWD�DWLWXGHV�GRFHQWHV�TXH�YLVDP�XP�QRYR�SURIHVVRU�IUHQWH�jV�
FRQWHPSRUDQHLGDGHV��GHQWUH�HODV��DVVXPLU�R�HQVLQR�FRPR�PHGLDomR��UHFRQKHFHU�R�LPSDFWR�GDV�
QRYDV�WHFQRORJLDV�GD�FRPXQLFDomR�H�LQIRUPDomR�QD�VDOD�GH�DXOD��LQYHVWLU�QD�DWXDOL]DomR�
FLHQWtILFD��WpFQLFD�H�FXOWXUDO��FRQKHFHU�DV�HVWUDWpJLDV�GR�HQVLQDU�D�SHQVDU�H�GR�HQVLQDU�D�DSUHQGHU��
SHUVLVWLU�QR�HPSHQKR�GH�DX[LOLDU�R�DOXQR�D�EXVFDU�XPD�SHUVSHFWLYD�FUtWLFD��DVVXPLU�R�WUDEDOKR�GH�
VDOD�GH�DXOD�FRPR�XP�SURFHVVR�GH�FRPXQLFDomR�H�GHVHQYROYLPHQWR�GD�FDSDFLGDGH�FRPXQLFDWLYD��
LQYHVWLU�QD�DWXDOL]DomR�FLHQWtILFD��WpFQLFD�H�FXOWXUDO��FRPR�LQJUHGLHQWHV�GR�SURFHVVR�GH�IRUPDomR�
FRQWLQXDGD��GHVHQYROYHU�FRPSRUWDPHQWR�pWLFR�H�VDEHU�RULHQWDU�RV�DOXQRV�HP�YDORUHV�H�DWLWXGHV�
HP�UHODomR�D�YLGD��DR�DPELHQWH��jV�UHODo}HV�KXPDQDV�H�D�VL�SUySULRV���

$V�DWLWXGHV�DSRQWDGDV�SRU�/LEkQHR��FDUDFWHUL]DP�XPD�SUáWLFD�GRFHQWH�LQRYDGRUD�H�
LQWHJUDGD�FRP�D�HGXFDomR�FRQWHPSRUkQHD��DLQGD�TXH�HVWD�VHMD�REVHUYDGD�SRU�PXLWRV�HGXFDGRUHV�
FRP�UHFHLR��PDV�TXH�SUHFLVD�VHU�FRQIURQWDGD�GH�PDQHLUD�FRUDMRVD�H�RXVDGD��

7RGDYLD��XP�SRQWR�D�VHU�GHVWDFDGR�FRQVLVWH�QR�IDWR�GH�VHU�QHFHVVáULR�TXH�R�SURIHVVRU�
FRPSUHHQGD�TXH�QmR�VH�WUDWD�PDLV�GH�VHU�R�~QLFR�GHWHQWRU�GR�VDEHU��PDV�XP�SDUFHLUR�GR�DOXQR�
GLDQWH�GDV�SRVVLELOLGDGHV�GH�VH�REWHU�FRQKHFLPHQWR���

6HQGR�DVVLP��HP�VDOD�GH�DXOD��R�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP�H[LJH�FDGD�YH]�PDLV�
GHGLFDomR�GR�GRFHQWH�SDUD�TXH�RV�FRQWH~GRV�PLQLVWUDGRV��VHMDP�WUDWDGRV�GH�IRUPD�GLQkPLFD�H�
SUD]HURVD��3RU�LVVR��SRGH�VH�DILUPDU�TXH�SURIHVVRUHV�DVVXPHP�XP�SDSHO�IXQGDPHQWDO�QD�
PHGLDomR�GR�FRQKHFLPHQWR��H�XPD�ERD�GLGáWLFD�p�HVVHQFLDO�SDUD�R�VXFHVVR�GHVWH�SURFHVVR��
3RUWDQWR��p�IXQomR�GR�GRFHQWH�RULHQWDU�R�SURFHVVR�GH�HQVLQR��YLVDQGR�HVWLPXODU�H�VXVFLWDU�D�
DWLYLGDGH�SUySULD�GR�DOXQR�SDUD�DSUHQGL]DJHP��
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1HVWH�VHQWLGR��R�XVR�GH�PDWHULDLV�GLGáWLFRV�DWUDWLYRV��SRGH�HVWDU�DSHQDV�UHIRUoDQGR�R�HQVLQR�
WUDGLFLRQDO��H�SDUD�TXH�LVWR�QmR�RFRUUD��ID]�VH�QHFHVVáULR�TXH�R�GRFHQWH�HVFROKD�R�PDWHULDO�
GLGáWLFR�SHOR�VHX�HIHLWR�HVSHUDGR�QR�DSUHQGL]��(YLGHQWHPHQWH��UHFXUVRV�TXH�H[LMDP�GR�DOXQR�XPD�
VLWXDomR�SDVVLYD��GLDQWH�GH�XP�FRQWH~GR�D�VHU�DSUHHQGLGR��QmR�SRGHP�VHU�FRQVLGHUDGRV�
DGHTXDGRV�DR�FRQWH[WR�GH�HQVLQR�DSUHQGL]DJHP�TXH�SULRUL]D�D�FRQVWUXomR�GR�VDEHU��

5HFXUVRV�GLGáWLFRV�SRGHP�VHU�GHILQLGRV�FRPR�IHUUDPHQWDV�XWLOL]DGDV�SHOR�SURIHVVRU�SDUD�
DX[LOLDU�R�SURFHVVR�GH�HQVLQR��DSUHQGL]DJHP��HVWHV�UHFXUVRV�SRGHP�VHU�PDLV�VLPSOHV�FRPR�R�JL]�H�
DSDJDGRU��RX�PDLV�VRILVWLFDGRV�FRPR�FRPSXWDGRU��SURMHWRU�H�RXWURV��6HJXQGR�&HUTXHLUD�H�
)HUUHLUD���������RV�UHFXUVRV�GLGáWLFRV�GHYHP�DX[LOLDU�R�HGXFDQGR�HP�VHX�SURFHVVR�GH�
DSUHQGL]DJHP��FRQVWLWXLQGR�VH�HP�XP�LQFHQWLYDGRU�GR�SURFHVVR��

3RUWDQWR��RV�UHFXUVRV�GLGáWLFRV�SRGHP�VHU�XWLOL]DGRV�FRPR�DSRLR�QD�RUJDQL]DomR�GR�
SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP��HQYROYHQGR�XPD�VpULH�GH�HOHPHQWRV��2�GRFHQWH�TXH�ID]�XVR�
GHVVHV�HOHPHQWRV�GR�FRQWH[WR�VRFLDO�GRV�DOXQRV�SRGH�REWHU�UHVXOWDGRV�PDLV�VLJQLILFDWLYRV��
FRQIRUPH�VDOLHQWDP�3ROLFDUSR��6WHLQOH��������DR�DSRQWDU�FRPSRUWDPHQWRV�GHFODUDGRV�SHORV�
SURIHVVRUHV�FRPR�UHVXOWDGRV�GR�XVR�GH�UHFXUVRV�DOWHUQDWLYRV�HP�VXDV�DXODV��

���RV�DOXQRV�DYDQoDUDP�FRP�PDLV�SURSULHGDGH�HP�UHODomR�DRV�FRQWH~GRV�����DV�DXODV�
SDVVDUDP�D�VHU�PDLV�GLDORJDGDV�����PHOKRURX�D�UHODomR�LQWHUSHVVRDO�HQWUH�SURIHVVRU�H�DOXQR��
���PHGLRX�FRQKHFLPHQWRV�HP�VXDV�DXODV�WRUQDQGR�VH�XPD�DWLYLGDGH�PDLV�SUD]HURVD�SDUD�RV�
SURIHVVRUHV�����DXPHQWRX�R�LQWHUHVVH�GRV�DOXQRV��TXH�SDVVDUDP�D�SDUWLFLSDU�PDLV��

$VVLP��SRGH�VH�DILUPDU�TXH�RV�UHFXUVRV�GLGáWLFRV�SRVVXHP�D�FDSDFLGDGH�GH�GHVSHUWDU�H�GH�
HVWLPXODU�RV�PHFDQLVPRV�VHQVRULDLV�GRV�SDUWLFLSDQWHV��ID]HQGR�FRP�TXH�R�DOXQR�GHVHQYROYD�VXD�
FULDWLYLGDGH��WRUQDQGR�VH�SDUWLFLSDQWH�DWLYR�GH�VXDV�FRQVWUXo}HV�FRJQLWLYDV��

e�SRVVtYHO�FODVVLILFDU�RV�UHFXUVRV�GLGáWLFRV�TXDQGR�DR�VHX�XVR�HP�TXDWUR�FODVVHV�SURSRVWDV�
SRU�&HUTXHLUD��)HUUHLUD���������$�SULPHLUD�FODVVH�VmR�RV�QDWXUDLV��WLGRV�FRPR�HOHPHQWRV�GH�
H[LVWrQFLD�UHDO�QD�QDWXUH]D�FRPR�SHGUDV��DQLPDLV��áUYRUHV��ODJRV��HWF��$�FODVVH�VHJXLQWH�
UHSUHVHQWD�RV�FKDPDGRV�SHGDJyJLFRV��TXH�VmR�DTXHOHV�PDWHULDLV�LGHDOL]DGRV�FRP�D�ILQDOLGDGH�GH�
HQVLQDU��FRPR�H[HPSOR��TXDGUR�GH�JL]��IODQHOyJUDIRV��FDUWD]HV��VOLGHV�H�RXWURV��1D�WHUFHLUD�FODVVH�
HQFRQWUDP�VH�RV�WHFQROyJLFRV��TXH�VmR�RV�PDWHULDLV�XVDGRV�FRPR�DX[LOLDUHV�H�TXH�SRVVXHP�
DOJXPD�RXWUD�XWLOLGDGH�SRU�H[HPSOR�UáGLRV��JUDYDGRUHV��WHOHYLVRUHV��FRPSXWDGRUHV�H�RXWURV��$�
~OWLPD�FODVVH�DSUHVHQWDGD�UHSUHVHQWD�RV�UHFXUVRV�FXOWXUDLV��TXH�FRQVLVWHP�QRV�LQVWUXPHQWRV�
XWLOL]DGRV�SDUD�PRVWUDU�DOJXPD�FDUDFWHUtVWLFD�TXH�UHYHOD�DOJR�VREUH�DOJXP�SRYR�RX�pSRFD��FRPR�
PXVHXV�H�ELEOLRWHFDV��

$VVLP��FDEH�DR�SURIHVVRU�D�IXQomR�GH�HVFROKHU�R�UHFXUVR�TXH�PHOKRU�VH�DGHTXH�D�ILP�GH�TXH�
HVWH�SRVVD�GH�DOJXPD�IRUPD�FRQWULEXLU�SDUD�DSUHQGL]DJHP�GH�VHXV�DOXQRV��'HQWUH�RV�UHFXUVRV�
WHFQROyJLFRV�GLVSRQtYHLV��R�TXH�PDLV�VH�GHVWDFD�DWXDOPHQWH�p�D�LQWHUQHW��QHVWH�YDVWR�XQLYHUVR�GH�
LQIRUPDomR��H[LVWHP�DOJXQV�ORFDLV�RQGH�VmR�GLVSRQLELOL]DGRV�UHFXUVRV�HVSHFtILFRV�SDUD�XVR�HP�
VDOD�GH�DXOD��8P�GHVWHV�ORFDLV�p�R�3RUWDO�'LD�D�'LD�(GXFDomR�GD�6HFUHWDULD�(VWDGXDO�GH�(GXFDomR�
GR�3DUDQá��6(('�35���DOYR�GHVWD�FRPXQLFDomR��

Mptodo 
$�SUHVHQWH�SHVTXLVD�SRVVXL�FDUáWHU�H[SORUDWyULR�WHyULFR��5HDOL]RX�VH�XPD�EXVFD�VREUH�RV�

UHFXUVRV�GLGáWLFRV�WHFQROyJLFRV�TXH�SRGHULDP�VHU�XWLOL]DGRV�SHORV�SURIHVVRUHV�GD�UHGH�S~EOLFD�
HVWDGXDO�GH�HQVLQR�GR�3DUDQá�H�GHPDLV�LQWHUHVVDGRV��YLVWR�TXH�R�3RUWDO�p�DEHUWR�D�WRGRV��$R�QRV�



Contribuições dos recursos didáticos do Portal Dia a Dia Educação� ��� 

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

GHSDUDUPRV�FRP�R�3RUWDO�'LD�D�'LD�(GXFDomR��RSWRX�VH�SHOD�HVFROKD�GH�DOJXQV�GRV�UHFXUVRV�
GLVSRQtYHLV�SDUD�SHVTXLVDU�VREUH�VHXV�GLYHUVRV�XVRV��DVSHFWRV�SRVLWLYRV�H�QHJDWLYRV��

Resultados 
2�3RUWDO�'LD�D�'LD�(GXFDomR�IRL�GHVHQYROYLGR�QR�DQR�GH������H�FRQVLVWH�HP�XP�DPELHQWH�

YLUWXDO�LQVWLWXFLRQDOL]DGR�GD�6HFUHWDULD�(VWDGXDO�GH�(GXFDomR�GR�3DUDQá��GH�FRQWH~GR�
HGXFDFLRQDO�H�DFHVVR�OLYUH�D�WRGD�FRPXQLGDGH�HGXFDFLRQDO��R�LQWXLWR�GH�VHXV�FULDGRV�HUD�GH�
GLYHUVLILFDU�R�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP�DOpP�GH�SURPRYHU�D�WURFD�GH�LQIRUPDo}HV�H�
H[SHULrQFLDV�HQWUH�RV�HQYROYLGRV��

$�PLVVmR�GR�3RUWDO�FRQVLVWH�HP�SURPRYHU�XPD�UHIRUPD�SURIXQGD�H�DPSOD�GD�VRFLDELOL]DomR�
GR�VDEHU��VHQGR�LPSODQWDGR�XP�PRGHOR�GH�DSUHQGL]DJHP�FRODERUDWLYD��TXH�UHFRQKHFH�H�YDORUL]D�
RV�VDEHUHV�DFXPXODGRV�HP�WRGD�5HGH�GH�(GXFDomR�3~EOLFD�(VWDGXDO��WRUQDQGR�VH�DVVLP��XP�
YHtFXOR�GH�LQIRUPDomR�H�GH�H[SUHVVmR�FXOWXUDO�H�DFDGrPLFD�GH�HGXFDGRUHV��DWHQGHQGR�D�WRGD�D�
FRPXQLGDGH�HVFRODU��HVWDEHOHFHQGR�XP�SURFHVVR�DEHUWR��LQWHUDWLYR��FRQVWDQWH�H�GLQkPLFR��YLVDQGR�
DOFDQoDU�XP�VDOWR�FXOWXUDO�H�VRFLDO�QR�HVWDGR�GR�3DUDQá��

�
Figura 1��SáJLQD�LQLFLDO�QR�DFHVVR�DR�3RUWDO�'LD�D�'LD�(GXFDomR��

2�HQGHUHoR�HOHWU{QLFR�SDUD�DFHVVR�GR�3RUWDO�p�R�KWWS���ZZZ�GLDDGLDHGXFDFDR�SU�JRY�EU���
(VWH�Site IRL�FRQFHELGR�FRP�XPD�HVWUXWXUD�GH�QDYHJDomR�HP�FDPDGDV�GH�DFHVVR�SRU�S~EOLFR�DOYR�
TXH�YLVD�IDFLOLWDU�D�QDYHJDomR�HP�DPELHQWHV�SHUVRQDOL]DGRV�D�VHXV�XVXáULRV��$R�DFHVVDU�D�SáJLQD�
GR�3RUWDO��GHSDUD�VH�FRP�R�PRVWUDGR�QD�)LJXUD����1HVWD�SáJLQD�p�SRVVtYHO�YHULILFDU�TXH�Ká�TXDWUR�
áUHDV�HVSHFtILFDV�SDUD�R�S~EOLFR�DOYR��VHQGR��DOXQRV��HGXFDGRUHV��JHVWmR�HVFRODU�H�FRPXQLGDGH��
(P�FDGD�XPD�GHVVDV�FDWHJRULDV��Ká�FRQWH~GRV�GLUHFLRQDGRV�SDUD�FDGD�S~EOLFR�HVSHFtILFR���

$OpP��GDV�RSo}HV�SULQFLSDLV�FLWDGDV�DFLPD��R�SRUWDO�GLVSRQLELOL]D�OLQNV�GH�DFHVVR�UáSLGR��
DEDL[R�GR�PHQX�SULQFLSDO�SDUD�TXH�R�DFHVVR�VHMD�IDFLOLWDGR�DRV�XVXáULRV�TXH�Má�SRVVXHP�
IDPLOLDULGDGH�FRP�R�SRUWDO��
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(VWH�DUWLJR�FRQFHQWUD�VHX�LQWHUHVVH�QD�áUHD�(GXFDGRUHV��H�DR�FOLFDU�QHVWD�DED��R�XVXáULR�p�
HQFDPLQKDGR�SDUD�RXWUD�SáJLQD�GH�FRQWH~GR�HVSHFtILFR��RQGH�VmR�H[LELGDV�QRWtFLDV�UHFHQWHV��DR�
ODGR�HVTXHUGR�GD�SáJLQD�p�H[LELGR�XP�PHQX�FRP�XPD�VpULH�GH�RSo}HV��'HQWUH�HVWDV�RSo}HV�HVWá�R�
IRFR�GHVWH�HVWXGR��R�LWHP�5HFXUVRV�'LGáWLFRV��$�ILJXUD���H[LEH�R�FRQWH~GR�GD�SáJLQD�GHVWLQDGD�D�
(GXFDGRUHV��GDQGR�rQIDVH�DR�LWHP�FLWDGR��

�

Figura 2���SáJLQD�UHIHUHQWH�D�áUHD�GH�(GXFDGRUHV��FRP�GHVWDTXH�DRV�5HFXUVRV�'LGáWLFRV��

1R�SRUWDO�'LD�D�'LD�(GXFDomR��QD�áUHD�GHVWLQDGD�DRV�(GXFDGRUHV��HQFRQWUDP�VH�GLYHUVRV�
UHFXUVRV� GLGáWLFRV��(VWHV� EXVFDP�RIHUHFHU� DRV� GRFHQWHV� FRQWH~GRV�PLGLDWL]DGRV� TXH� WrP� FRPR�
REMHWLYR�VXEVLGLá�ORV�QDV�Do}HV�GHQWUR�GD�VDOD�GH�DXOD���

$R�FOLFDU�QD�RSomR�5HFXUVRV�GLGáWLFRV��R�XVXáULR�p�GLUHFLRQDGR�SDUD�XP�DPELHQWH�RQGH�p�
SRVVtYHO�YLVXDOL]DU�RV�UHFXUVRV�GLVSRQLELOL]DGRV�SHOR�3RUWDO��FRQIRUPH�PRVWUD�D�)LJXUD����
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�
Figura 3��5HFXUVRV�GLGáWLFRV�GLVSRQLELOL]DGRV�SHOR�3RUWDO�'LD�D�'LD�(GXFDomR��

'HQWUH�RV�GLYHUVRV�UHFXUVRV�GLGáWLFRV�GLVSRQLELOL]DGRV�SHOR�SRUWDO�SRGHPRV�GHVWDFDU��
$QLPDo}HV��)RWRJUDILD��3RUWDO�GR�3URIHVVRU��$UWLJRV��+LQRV��3UáWLFDV�79�0XOWLPtGLD��ÈXGLRV��
,PDJHQV��3UREOHPDV�HP�4XDGULQKRV��%DQQFR�,QWHUQDFLRQDO�GH�2EMHWRV�(GXFDFLRQDLV��
,QIRJUáILFRV��%LEOLRWHFDV��-RJRV�2Q�OLQH��5áGLRV��&DGHUQRV�3HGDJyJLFRV��-RUQDLV��6LPXODGRUHV�H�
$QLPDo}HV��&DGHUQRV�7HPáWLFRV��/LQNV�,QWHUHVVDQWHV��7UDGXWRUHV�2Q�OLQH��&LQHPD��/LYUR�
'LGáWLFR�3~EOLFR��7UHFKRV�GH�)LOPHV��&RQGLJLWDO��/X]�GDV�/HWUDV��7XWRULDLV��/LYURV�*UDWXLWRV��79�
(VFROD��'LFLRQáULRV��0XVHXV��(XUHND��2$&��9tGHRV��)HUUDPHQWDV�:HE��2�7HPD�e���:HE�5áGLR�
(VFROD�H�RXWURV��3DUD�DSURIXQGDPHQWR�GR�IXQFLRQDPHQWR�H�GH�DVSHFWRV�SRVLWLYRV�H�QHJDWLYRV�
VHUmR�DERUGDGRV�RV�VHJXLQWHV�UHFXUVRV��,QIRJUáILFRV��2$&��2�7HPD�e��3UREOHPDV�HP�
4XDGULQKRV��&RQGLJLWDO��
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Discussão dos resultados 
3DUD�FDGD�XP�GRV�UHFXUVRV�UHDOL]RX�VH�XPD�SHVTXLVD�ELEOLRJUáILFD�VREUH�R�DVVXQWR�SDUD�VH�

YHULILFDU�DV�SRVVLELOLGDGHV�GH�WUDEDOKR�FRP�FDGD�UHFXUVR��
&RP�UHODomR�DR�5HFXUVR�,QIRJUáILFRV��QR�3RUWDO�DSUHVHQWDP�VH�GLYLGLGRV�GH�DFRUGR�FRP�D�

PDWpULD�D�VHU�OHFLRQDGD��FRPR�PRVWUDGR�QD�ILJXUD��D��$R�FOLFDU�VREUH�D�PDWpULD�0DWHPáWLFD�
GHSDUD�VH�FRP�RV�LQIRJUáILFRV�TXH�SRGHP�VHU�XWLOL]DGRV�DR�VH�OHFLRQDU�HVVD�PDWpULD��FRQIRUPH�
DSUHVHQWDGR�QD�ILJXUD��E���

�
Figura 4a e 4b��,QIRJUáILFRV�DSUHVHQWDGRV�SRU�PDWpULD��LQIRJUáILFRV�PDWHPáWLFRV��

$OJXQV�DXWRUHV�FRQVLGHUDP�HVWH�UHFXUVR�FRP�XP�JrQHUR�MRUQDOtVWLFR��RXWURV�GHIHQGHP�D�
LGHLD�GH�TXH�LQIRJUáILFR�p�XPD�WpFQLFD�HVSHFtILFD�GH�UHSUHVHQWDomR��RX�XPD�OLQJXDJHP��6FKPLWW�
�������FRQFHLWXD�R�WHUPR�LQIRJUDILD�FRPR�XP�VLVWHPD�KLEULGR�GH�FRPXQLFDomR��SRUpP�DR�LQYpV�
GH�HPSUHJDU�LPDJHQV��SDODYUDV�H�Q~PHURV��XWLOL]D�RV�VLVWHPDV�GH�FRPXQLFDomR�YHUEDO�H�GH�
FRPXQLFDomR�YLVXDO���

&DL[HWD��������GHVFUHYH�LQIRJUáILFR�FRPR�XPD�PDQHLUD�UHSUHVHQWDWLYD�GH�LQIRUPDo}HV��TXH�
GHYHP�VHU�DWUDWLYDV�H�WUDQVPLWLGDV�UDSLGDPHQWH�DR�OHLWRU��3RUWDQWR��SRGHPRV�REVHUYDU�TXH�D�
FDUDFWHUtVWLFD�D�VHU�GHVWDFDGD�QD�XWLOL]DomR�GH�LQIRJUáILFRV��FRQVLVWH�QD�LQWHUDomR�HQWUH�LPDJHP�H�
WH[WR��YLVDQGR�WRUQDU�D�LQIRUPDomR�PDLV�FODUD�H�REMHWLYD�SDUD�R�XVXáULR��-á�5LEDV���������GHVWDFD�
TXH�LQIRJUáILFRV�SRGHP�VHU�XWLOL]DGRV�SULQFLSDOPHQWH�SDUD��ID]HU�DQDORJLDV��GHVFUHYHU�SURFHVVRV��
HVFODUHFHU�DFRQWHFLPHQWRV��GHVWDFDU�GHWDOKHV��FRPSDUDU�GLPHQV}HV�HQWUH�RXWURV��2�XVR�GH�
LQIRJUáILFRV�GHYH�DJUHJDU�DR�FRQWH~GR�GD�DXOD��HVWH�GHYH�FDSDFLWDU�R�DOXQR�D�UHVSRQGHU�
TXHVWLRQDPHQWRV�FRPR��R�TXr��TXHP��TXDQGR��FRPR�H�SRU�TXr��

2XWUR�UHFXUVR�LQWHUHVVDQWH�GLVSRQLELOL]DGR�SHOR�3RUWDO�p�R�2$&��RX�VHMD��2EMHWR�GH�
$SUHQGL]DJHP�&RODERUDWLYD��8PD�GHILQLomR�GH�2$&��p�DSUHVHQWDGD�SRU�:LOH\���������³TXDOTXHU�
UHFXUVR�GLJLWDO�TXH�SRGH�VHU�UHXVDGR�SDUD�DSRLDU�D�DSUHQGL]DJHP´��2EMHWR�GH�DSUHQGL]DJHP�
FRODERUDWLYD�SRGH�VHU�FRQVLGHUDGR�FRPR�DWLYLGDGHV�TXH�IRUPDP�XPD�XQLGDGH�GH�HQVLQR�RX�
WHFQRORJLDV�TXH�SRGHP�VHU�XWLOL]DGDV�H�UHXWLOL]DGDV�QR�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP��
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*DOORWWD�H�1XQHV��������GHIHQGHP�TXH�RV�REMHWRV�GH�DSUHQGL]DJHP�SHUPLWHP�D�FRQVWUXomR�
GH�FRQWH[WRV�GLJLWDLV�SDUD�RV�FRQWH~GRV�TXH�VHUmR�H[SORUDGRV�HP�VDOD�GH�DXOD��HVVHV�FRQWH[WRV�
ID]HP�XVR�GH�XPD�VpULH�GH�IHUUDPHQWDV�PLGLáWLFDV��WDLV�FRPR�P~VLFD��GHVHQKR��JUáILFRV��
VLPXODo}HV��MRJRV�HQWUH�RXWURV��1RUPDOPHQWH�RV�REMHWRV�GH�DSUHQGL]DJHP�FRODERUDWLYD�VmR�
SURGX]LGRV�SRU�SURIHVVRUHV�RX�GHPDLV�SDUWLFLSDQWHV�GR�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP��

1R�3RUWDO��DR�FOLFDU�VRE�R�tFRQH�GR�2$&�DSDUHFH�D�SáJLQD�PRVWUDGD�QD�ILJXUD���PRVWUDGD�D�
VHJXLU��RQGH�p�SRVVtYHO�REVHUYDU�TXH�p�QHFHVVáULR�TXH�VH�LQVLUD�R�QtYHO�GH�HQVLQR�GHVHMDGR��EHP�
FRPR�D�GLVFLSOLQD�H�R�FRQWH~GR�GHVHMDGR���

�
Figura 5��2EMHWR�GH�$SUHQGL]DJHP�&RODERUDWLYD��

2V�SURIHVVRUHV�GD�UHGH�RX�LQWHUHVVDGRV�SRGHP�FRPSDUWLOKDU�VHXV�2EMHWRV�QD�SODWDIRUPD��
SDUD�WDQWR��GHYHP�HQYLDU�D�SURSRVWD�GR�REMHWR�TXH�VHUá�DQDOLVDGR�H�HQWmR��VH�DFHLWR��
GLVSRQLELOL]DGR�SDUD�TXH�RXWURV�SURIHVVRUHV�SRVVDP�ID]HU�XVR�GHVVH�PDWHULDO��$�ILJXUD���
DSUHVHQWDGD�D�VHJXLU��PRVWUD�H[HPSORV�GH�REMHWRV�QD�áUHD�GH�0DWHPáWLFD�SDUD�$QRV�)LQDLV�GR�
(QVLQR�)XQGDPHQWDO��

�
Figura 6��2EMHWRV�GH�$SUHQGL]DJHP�&RODERUDWLYD�GH�0DWHPáWLFD�SDUD�$QRV�)LQDLV�GR�(QVLQR�
)XQGDPHQWDO��
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2XWUR�UHFXUVR�DSUHVHQWDGR�SHOR�3RUWDO�GHQRPLQDGR�³2�7HPD�e´��WUDEDOKD�FRP�GLYHUVRV�
DVVXQWRV�TXH�SRGHP�VHU�XWLOL]DGRV�HP�VDOD�GH�DXOD�ID]HQGR�VH�XVR�GD�LQWHUGLVFLSOLQDULGDGH�DWUDYpV�
GH�WHPDV�DWXDLV�H�FKDPDWLYRV�DRV�DOXQRV��$�ILJXUD���PRVWUD�H[HPSORV�GHVVH�UHFXUVR��

�
Figura 7��2�7HPD�e��UHFXUVR�DSUHVHQWDGR�SHOR�3RUWDO��

$�LQWHUGLVFLSOLQDULGDGH�p�LPSRUWDQWH�SRLV�ID]�FRP�TXH�DV�GLIHUHQWHV�PDWpULDV�HVFRODUHV�
FULHP�YtQFXOR�XPDV�FRP�DV�RXWUDV��ID]HQGR�FRP�TXH�RV�FRQWH~GRV�VHMDP�VLJQLILFDWLYRV�SDUD�R�
DOXQR��$OpP�GH�DPSOLDU�VXD�YLVmR�GH�PXQGR�H�LQWHUOLJDU�FRQKHFLPHQWRV���

�
Figura 8��3UREOHPDV�HP�4XDGULQKRV�GLVSRQLELOL]DGRV�SHOR�3RUWDO��
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3UREOHPDV�HP�4XDGULQKRV�p�PDLV�XP�GRV�UHFXUVRV�TXH�DSUHVHQWD�VH�VXEGLYLGR�SRU�
GLVFLSOLQD��HP�FDGD�SUREOHPD�p�FRORFDGD�XPD�VLWXDomR�FRQWH[WXDOL]DGD�HP�TXH�DOJR�TXH�GHYH�VHU�
VROXFLRQDGR��2�LQWHUHVVDQWH�QR�XVR�GHVVH�WLSR�GH�UHFXUVR�p�TXH�ID]�SDUWH�GR�OD]HU�GRV�DOXQRV��
FKDPDQGR�D�DWHQomR�SRVLWLYDPHQWH�SDUD�D�DWLYLGDGH�D�VHU�UHDOL]DGD��$�ILJXUD���DSUHVHQWD�DOJXQV�
GRV�SUREOHPDV�GLVSRQLELOL]DGRV�SHOR�3RUWDO��

&RQGLJLWDO�p�XP�GRV�UHFXUVRV�GLGáWLFRV�GLVSRQtYHLV�TXH�DSUHVHQWD�DSHQDV�FRQWH~GRV�
PDWHPáWLFRV��(VVH�UHFXUVR�ID]�SDUWH�GH�XPD�SDUFHULD�IHLWD�HQWUH�GLYHUVRV�yUJmRV�GR�JRYHUQR�H�
XQLYHUVLGDGHV�S~EOLFDV�SDUD�TXH�VHMDP�GHVHQYROYLGRV�REMHWRV�GH�DSUHQGL]DJHP�~WHLV�HP�VDOD�GH�
DXOD�SDUD�R�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP��$WXDOPHQWH�HVWmR�GLVSRQtYHLV�PtGLDV�SDUD�WUrV�
HL[RV�GD�PDWHPáWLFD��ÈOJHEUD��1~PHURV�H�)XQo}HV��*HRPHWULD�H�0HGLGDV��H�7UDWDPHQWR�GD�
,QIRUPDomR��7RGDV�DV�PtGLDV�WUD]HP�H[SHULPHQWRV�GD�áUHD�H�H[SOLFDomR�GRV�FRQWH~GRV�
PDWHPáWLFRV�HQYROYLGRV��$�PtGLD�7UDWDPHQWR�GD�,QIRUPDomR��SRU�H[HPSOR��WUD]�XP�H[SHULPHQWR�
VREUH�R�YtUXV�GD�JULSH�+�1���DOpP�GH�H[SOLFDo}HV�VREUH�$QáOLVH�&RPELQDWyULD��0HGLGDV�GH�
7HQGrQFLD�&HQWUDO��(VWDWtVWLFD�H�3UREDELOLGDGH��DOpP�GH�YtGHRV�H[SOLFDWLYRV�H�LOXVWUDWLYRV��$�
ILJXUD���PRVWUDGD�D�VHJXLU��PRVWUD�D�SáJLQD�HP�TXH�VH�HQFRQWUDP�DV�PtGLDV�GLVSRQtYHLV�FRPR�
UHFXUVRV�GLGáWLFRV�&RQGLJLWDO��

�
Figura 9��&RQGLJLWDO��UHFXUVR�GLVSRQLELOL]DGR�SHOR�3RUWDO��

$VVLP��R�SRUWDO�'LD�D�'LD�(GXFDomR�GD�6HFUHWDULD�(VWDGXDO�GH�(GXFDomR�GR�3DUDQá�
�6(('�35��RIHUHFH�D�HGXFDGRUHV�XPD�YDVWD�FROHomR�GH�UHFXUVRV�GLGáWLFRV��+RMH��D�LQWHUDomR�GRV�
UHFXUVRV�GLGáWLFRV�H�HTXLSDPHQWRV�WHFQROyJLFRV�HVWá�GLUHWDPHQWH�OLJDGD�DV�PXGDQoDV�TXH�
RFRUUHP�QD�HVFROD��&RQWXGR��HVVDV�PXGDQoDV�H[LJHP�LQRYDo}HV�QD�SUáWLFD�SHGDJyJLFD�FRP�R�
REMHWLYR�GH�LQVWLJDU�R�DOXQR�D�SDUWLFLSDU�GH�PDQHLUD�FUtWLFD�GDV�DXODV��

2�SDSHO�GR�SURIHVVRU�DWXDOPHQWH�p�PHGLDGRU�H�LQFHQWLYDGRU�GR�FRQKHFLPHQWR�QmR�H[LVWH�
PDLV�D�ILJXUD�GR�SURIHVVRU�FRPR�GHWHQWRU�GH�WRGR�R�FRQKHFLPHQWR��H�HVWH�IDWRU�WRUQD�
LPSUHVFLQGtYHO�D�EXVFD�GR�SURIHVVRU�SRU�LQRYDo}HV�SHGDJyJLFDV�TXH�R�DX[LOLHP�QR�SURFHVVR�GH�
HQVLQR�DSUHQGL]DJHP��(QWUHWDQWR��GHYH�VH�OHPEUDU�TXH�QHQKXPD�WHFQRORJLD�VXEVWLWXL�R�SURIHVVRU�
H�R�VHX�SDSHO��SRUpP�VH�HVWHV�UHFXUVRV�IRUHP�EHP�HPSUHJDGRV��SRGHUmR�VHUYLU�GH�HVWLPXOR�H�
DSRLR�DR�SURFHVVR�GH�DSUHQGL]DJHP��.DUOLQJ��������ID]�XPD�DQáOLVH�LQWHUHVVDQWH�FRP�UHODomR�DRV�
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UHFXUVRV��DILUPDQGR�TXH�HVWHV�³JDUDQWHP�XP�HQVLQR�VLVWHPDWL]DGR�GLQDPL]DGR�H�HILFD]��2V�
UHFXUVRV�GH�HQVLQR�GHYHP�VHU�XVDGRV�SDUD�IDFLOLWDU��DFHOHUDU�H�LQWHQVLILFDU�D�DSUHQGL]DJHP�H�QmR�
SDUD�SRXSDU�R�WUDEDOKR�GR�SURIHVVRU�H�VLPSOLILFDU�R�WUDEDOKR�GR�DOXQR�´�

$�GLVSRVLomR�GRV�UHFXUVRV�GLGáWLFRV�QR�3RUWDO�SHUPLWH�DFHVVR�jV�LQIRUPDo}HV�VREUH�QRYDV�
WHFQRORJLDV��QRYRV�VDEHUHV�H�SULQFLSDOPHQWH�D�DXWRQRPLD�GR�HGXFDGRU�QD�IRUPDomR�GR�VHX�DOXQR��
(VVDV�H[LJrQFLDV�HGXFDFLRQDLV�HVWDEHOHFHP�TXH�R�SURIHVVRU�GHYH�UHIRUPXODU�VXD�SUáWLFD�SHUDQWH�D�
UHDOLGDGH��SRLV�KRMH�RV�DOXQRV�VmR�FRQVWDQWHPHQWH�HVWLPXODGRV�H�ID]HP�SDUWH�GH�XP�PXQGR�RQGH�
DV�LQIRUPDo}HV�HVWmR�DFHVVtYHLV�SHUPLWLQGR�R�DFHVVR�DR�FRQKHFLPHQWR��

Conclusões 
1HVWD�SHVTXLVD��EXVFRX�VH�DSUHVHQWDU�DOJXQV�UHFXUVRV�GLGáWLFRV�GLVSRQLELOL]DGRV�SHOR�SRUWDO�

'LD�D�'LD�(GXFDomR�GD�6HFUHWDULD�(VWDGXDO�GH�(GXFDomR�GR�3DUDQá��6(('�35���HVWD�GLYXOJDomR�
YLVD�FRQWULEXLU�SDUD�D�SUáWLFD�GRFHQWH�WRUQDQGR�D�PDLV�GLQkPLFD�H�DWUDWLYD��2�3RUWDO�'LD�D�'LD�
(GXFDomR�GLVSRQLELOL]D�UHFXUVRV�TXH�SRGHP�DJUHJDU�YDORU�DRV�FRQWH~GRV�WUDEDOKDGRV�HP�VDOD�GH�
DXOD��1HVWH�3RUWDO��QD�VHomR�(GXFDGRUHV��QR�LWHP�5HFXUVRV�'LGáWLFRV��VmR�GLVSRQLELOL]DGRV�
GLYHUVRV�UHFXUVRV�TXH�DWHQGHP�DV�PDLV�YDULDGDV�GLVFLSOLQDV��&DEH�DR�GRFHQWH�LQRYDU��
H[SHULPHQWDU�H�OHYDU�DWp�VHXV�DOXQRV�RV�UHFXUVRV�FDEtYHLV��

2V�UHFXUVRV�GLGáWLFRV�FULDP�SRVVLELOLGDGHV�SDUD�R�SURIHVVRU�DWXDU�HP�VDOD�GH�DXOD��HYLWDQGR�
TXH�R�FRWLGLDQR�HVFRODU�VHMD�HQJROLGR�SHOD�PHVPLFH��1R�HQWDQWR��HGXFDGRUHV�SUHFLVDP�
FRPSUHHQGHU�TXH�R�XVR�GH�UHFXUVRV�GLGáWLFRV�Vy�VHUá�YLáYHO�H�VLJQLILFDWLYR�HP�VXD�SUáWLFD�
SHGDJyJLFD�TXDQGR�HOH�VH�FRQVWLWXLU�FRPR�XP�HOHPHQWR�GH�DSRLR�QD�FRQVWUXomR�GR�FRQKHFLPHQWR��

'LDQWH�GR�H[SRVWR��p�PLVWHU�TXH�R�GRFHQWH�HQIUHQWH�DV�EDUUHLUDV�QD�H[HFXomR�GH�VXD�SUáWLFD��
XWLOL]DQGR�VH�GD�UHIOH[mR�FRPR�XP�LQVWUXPHQWR�TXH�LUá�QRUWHDU�VHX�WUDEDOKR��DMXGDQGR�QD�
DTXLVLomR�GH�XPD�QRYD�SRVWXUD�IUHQWH�DRV�UHFXUVRV�GLGáWLFRV�GLVSRQtYHLV�H�VXD�XWLOL]DomR��

3RU�ILP��SHUFHEH�VH�D�LPSRUWkQFLD�GRV�UHFXUVRV�GLGáWLFRV�SDUD�R�SURFHVVR�GH�HQVLQR�
DSUHQGL]DJHP��HQWUHWDQWR�HVWHV�UHFXUVRV�GHYHP�VHU�XWLOL]DGRV�GRWDGRV�GH�XP�SURSyVLWR�H�R�
SURIHVVRU�GHYH�GRPLQDU�D�VXD�XWLOL]DomR��FDVR�FRQWUáULR�R�HIHLWR�TXH�SRGHULD�VHU�EHQpILFR�DR�
SURFHVVR�SRGH�WRUQDU�VH�SUHMXGLFLDO��
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�
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Disexo de tareas alrededor de las cynicas en *eometrta Analttica 
desde lo puntual \ lo global usando *eometrtagdinámica 

�
(GLQVVRQ�)ernánde]�0RVTXHUD�
'HSDUWDPHQWR�GH�0DWHPáWLFDV�\�(VWDGtVWLFD��8QLYHUVLGDG�GH�1DULxR�
&RORPELD�
HGLQVVRQ�IHUQDQGH]#JPDLO�FRP�
0DUtD�)HUQDQGD�Mejta�3DORPLQR�
(VFXHOD�1RUPDO�6XSHULRU�)DUDOORQHV�GH�&DOL�
&RORPELD�
PDIDQGD����#JPDLO�FRP�

Resumen 
(Q�HVWD�H[SHULHQFLD��)HUQáQGH]��������VH�GLVHxDURQ�\�DQDOL]DURQ�RFKR�WDUHDV�HQ�XQ�
FXUVR�GH�*HRPHWUtD�$QDOtWLFD�FRQ����IXWXURV�GRFHQWHV�GH�PDWHPáWLFDV��GH�XQD�
XQLYHUVLGDG�GHO�VXURFFLGHQWH�FRORPELDQR��(VWDV�WDUHDV�WXYLHURQ�OD�LQWHQFLRQDOLGDG�GH�
FRQVWUXLU�JHRPpWULFDPHQWH�ODV�FyQLFDV��SDUáEROD��HOLSVH�H�KLSpUEROD��YLVWDV�FRPR�
OXJDUHV�JHRPpWULFRV�\�PHGLDGRV�FRQ�HO�$PELHQWH�GH�*HRPHWUtD�'LQáPLFD��$*'��
&DEUL��GHVGH�OD�GLDOpFWLFD�SXQWXDO�±�JOREDO��$Vt�PLVPR��VH�DERUGDURQ�ORV�DVSHFWRV�
PHWRGROyJLFRV�GH�OD�PLFUR�LQJHQLHUtD�GLGáFWLFD��$UWLJXH���������3DUD�HO�PDUFR�
WHyULFR��VH�XWLOL]y�OD�7HRUtD�GH�ODV�6LWXDFLRQHV�'LGáFWLFDV��76'��GH�%URXVVHDX��������
\�OD�WLSRORJtD�GH�WDUHDV�HQ�$*'��/DERUGH���������8QD�FRQFOXVLyQ�IXH�TXH�OR�SXQWXDO�
HQ�HVWH�WUDEDMR�UHPLWLy�D�OR�ORFDO��HQ�FRQVLGHUDU�SXQWRV�GH�OD�JUáILFD�TXH�WHQtDQ�ODV�
SURSLHGDGHV�GH�VHU�XQD�FyQLFD��OR�TXH�FRQOOHYy�D�TXH�SHUPDQHFLHUDQ�HQ�XQ�QLYHO�
SHUFHSWXDO��HQ�WDQWR�TXH�OR�JOREDO�GH�OD�JUáILFD�OHV�SHUPLWLy�DSUR[LPDUVH�DO�PXQGR�
WHyULFR��
Palabras clave��FyQLFDV��OXJDU�JHRPpWULFR��FRQVWUXFFLRQHV�JHRPpWULFDV��JHRPHWUtD�
GLQáPLFD��&DEUL��SXQWXDO��JOREDO��VLWXDFLRQHV�GLGáFWLFDV��GLVHxR�GH�WDUHDV��
YLVXDOL]DFLyQ��PLFUR�LQJHQLHUtD�GLGáFWLFD� 

Introducciyn 
(VWD�LQYHVWLJDFLyQ�VH�OOHYy�D�FDER�FRQ����IXWXURV�GRFHQWHV�GH�PDWHPáWLFDV�GH�XQ�FXUVR�GH�

*HRPHWUtD�$QDOtWLFD�GH�XQD�,QVWLWXFLyQ�GH�(GXFDFLyQ�6XSHULRU�GHO�suroccidente Colombiano��6H�
UHDOL]y�HQ�XQ�DXOD�GH�LQIRUPáWLFD��GRWDGD�FRQ�DFFHVR�D�OD�SODWDIRUPD�YLUWXDO�GH�DSUHQGL]DMH�
0RRGOH��/DV�VLWXDFLRQHV�SUREOHPDV�IXHURQ�GHVDUUROODGDV�HQ�SDUHMDV��XVDQGR�&DEUL��/RV�
participantes de este curso DFFHGLHURQ�D�ODV�LQGLFDFLRQHV�GH�ODV�VLWXDFLRQHV�SUREOHPDV�\�
HQYLDURQ�VXV�HODERUDFLRQHV�D�OD�SODWDIRUPD�YLUWXDO�GHO�FXUVR��(O�SURIHVRU�DFWXy�FRPR�LQYHVWLJDGRU�
VLPXOWáQHDPHQWH��8QR�GH�ORV�UHVXOWDGRV�IXH�HO�GLVHxR�GH�RFKR�VLWXDFLRQHV�GHVGH�OD�GLDOpFWLFD�
SXQWXDO�±�JOREDO��WUHV�GH�estas�estuvieron UHODFLRQDGDV�FRQ�SDUáERODV��WUHV�FRQ�HOLSVHV�\�GRV�FRQ�
KLSpUERODV��(Q�FDGD�XQD�GH�HVWDV�WDUHDV�VH�SODQWHDURQ�FRQVWUXFFLRQHV�SXQWXDOHV�\�JOREDOHV��
VLHPSUH�LQLFLáQGRVH�HO�HVWXGLR�GH�XQD�FyQLFD�GHVGH�ODV�FRQVWUXFFLRQHV�SXQWXDOHV���9HU�Appndices 
A \ %���
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(Q�HVWD�SRQHQFLD��VH�KDUá�pQIDVLV�HQ�DOJXQDV�FRQVLGHUDFLRQHV�TXH�HPHUJLHURQ�FRPR�
UHVXOWDGR�GH�ORV�DQáOLVLV�SUHOLPLQDUHV�\�TXH�D�OD�SRVWUH�VLUYLHURQ�FRPR�IXQGDPHQWR�DO�SURFHVR�GHO�
GLVHxR�GHO�GLVSRVLWLYR�H[SHULPHQWDO�\�GH�ODV�WDUHDV�SODQWHDGDV��

Antecedentes 
3DUD�HVWH�HVWXGLR��VH�LGHQWLILFDURQ�VLHWH�FDWHJRUtDV�D�SDUWLU�GH�ORV�GRFXPHQWRV�UHYLVDGRV��TXH�

HQ�OD�)LJXUD����DSDUHFH�HQ�XQ�PDSD�FRQFHSWXDO��DOUHGHGRU�GH�OD�SUREOHPáWLFD��'H�HVWD�HODERUDFLyQ�
GHO�HVWDGR�GHO�DUWH��VXUJLHURQ�ORV�REMHWLYRV��OD�SUHJXQWD�GH�LQYHVWLJDFLyQ��ODV�KLSyWHVLV�GHO�GLVHxR�
\�VH�FRQILJXUy�HO�PDUFR�WHyULFR���

�
Figura 1. 2UJDQL]DFLyQ�GH�ORV�DQWHFHGHQWHV�VHJ~Q�VLHWH�FDWHJRUtDV�LGHQWLILFDGDV��

3lanteamiento del problema 
6H�SUHVHQWDUá�DOJXQDV�GH�ODV�SDUWHV�LPSRUWDQWHV�GH�HVWD�LQYHVWLJDFLyQ�WDOHV�FRPR�OD�

SUHJXQWD�GH�LQYHVWLJDFLyQ��¢4Xp�IHQyPHQRV�GLGáFWLFRV�JHQHUD�OD�PHGLDFLyQ�GHO�$*'��HQ�OD�
DFWLYLGDG�PDWHPáWLFD�GH�ORV�HVWXGLDQWHV�TXH�VH�LQLFLDQ�HQ�XQ�FXUVR�GH�JHRPHWUtD�DQDOtWLFD��HQ�HO�
PDUFR�GH�FRQVWUXFFLRQHV�JHRPpWULFDV�GH�ODV�FyQLFDV�FRPR�OXJDUHV�JHRPpWULFRV�GHVGH�OR�SXQWXDO�
\�OR�JOREDO"��3DUD�GDU�UHVSXHVWD�D�OD�FXHVWLyQ�SULQFLSDO��VH�SUHVHQWDUáQ�ORV�REMHWLYRV�TXH�SHUVLJXLy�
HVWD�LQYHVWLJDFLyQ�����'LVHxDU�GHVGH�ORV�UHIHUHQWHV�GH�OD�7HRUtD�GH�ODV�6LWXDFLRQHV�'LGáFWLFDV�\�
GHVGH�OD�PLFUR�LQJHQLHUtD�GLGáFWLFD�XQD�VHFXHQFLD�GH�VLWXDFLRQHV�GLGáFWLFDV�SDUD�HO�HVWXGLR�GH�ODV�
FyQLFDV�FRPR�OXJDUHV�JHRPpWULFRV�HQ�HO�$*'�����$QDOL]DU�OD�DFWLYLGDG�PDWHPáWLFD�GH�ORV�
HVWXGLDQWHV�GH�XQ�FXUVR�XQLYHUVLWDULR�GH�JHRPHWUtD�DQDOtWLFD�FXDQGR�VH�DERUGD�OD�FRQVWUXFFLyQ�
JHRPpWULFD�GH�ODV�FyQLFDV�D�SDUWLU�GH�XQD�FDUDFWHUL]DFLyQ�SXQWXDO�\�JOREDO�PHGLDGR�SRU�HO�$*'��

)undamentaciyn teyrica 
3DUD�HO�PDUFR�WHyULFR��VH�WXYR�HQ�FXHQWD�WUHV�GLPHQVLRQHV��OD�+LVWyULFD�±�(SLVWHPROyJLFD��OD�

&RJQLWLYD�\�OD�'LGáFWLFD��
&RQ�OD�SULPHUD�GLPHQVLyQ�VH�HQFRQWUy�ORV�GLYHUVRV�VLJQLILFDGRV��QDWXUDOH]D�\�FDUDFWHUtVWLFDV�

GH�ODV�FyQLFDV�GHVGH�OD�SHUVSHFWLYD�GH�OXJDU�JHRPpWULFR��HQ�WUHV�SHUtRGRV�GH�WLHPSR��&RQ�OD�
FRJQLWLYD��OR�JOREDO�\�SXQWXDO�GH�ORV�REMHWRV�PDWHPáWLFRV��$Vt�PLVPR��ODV�FRQFHSFLRQHV��
GLILFXOWDGHV�\�REVWáFXORV�GH�ORV�HVWXGLDQWHV�DFHUFD�GH�OD�QRFLyQ�GH�OXJDU�JHRPpWULFR�HQ�HO�
DSUHQGL]DMH�GH�ODV�FyQLFDV��7DPELpQ�VH�UHYLVy�OD�YLVXDOL]DFLyQ�PDWHPáWLFD�HQ�XQ�$*'��HO�SDSHO�
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GH�ODV�UHSUHVHQWDFLRQHV�PDWHPáWLFDV�HMHFXWDEOHV�\�GLQáPLFDV�SDUD�OD�FRPSUHQVLyQ�GH�ODV�FyQLFDV�
\�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV�FRPR�HQWUDGD�QHFHVDULD�HQ�ORV�$*'�TXH�DFWXy�FRPR�PHGLDGRU�
�0RUHQR�	�+HJHGXV���������<�FRQ�OD�GLGáFWLFD��VH�WXYR�HQ�FXHQWD�XQ�DQáOLVLV�GH�OLEURV�GH�WH[WR�
�)HUQáQGH]�	�0HMtD��������VREUH�ODV�FyQLFDV�HQ�OD�(GXFDFLyQ�6XSHULRU��OD�7HRUtD�GH�ODV�
6LWXDFLRQHV�'LGáFWLFDV��76'���%URXVVHDX���������ORV�$*'�FRPR�PHGLR�RUJDQL]DGRU�GH�OD�
LQWHUDFFLyQ�FRQ�HO�VDEHU�PDWHPáWLFR��$Vt�PLVPR��VH�WXYR�HQ�FXHQWD�OD�WLSRORJtD�GH�WDUHDV�HQ�$*'�
�/DERUGH��������SDUD�JHVWLRQDU�ODV�FODVHV�GH�*HRPHWUtD�$QDOtWLFD��

Disexo \ metodologta 
(Q�HVWD�LQYHVWLJDFLyQ��VH�DERUGy�ORV�DVSHFWRV�PHWRGROyJLFRV�VLJXLHQGR�ODV�GLUHFWULFHV�GH�OD�

,QJHQLHUtD�'LGáFWLFD��$UWLJXH���������(O�GLVHxR�GHO�GLVSRVLWLYR�H[SHULPHQWDO�SXVR�HQ�
IXQFLRQDPLHQWR�ODV�UHODFLRQHV�HQWUH��ODV�KLSyWHVLV�GH�LQYHVWLJDFLyQ��+,��GRQGH�+,���IXH��/D�
WUDQVLFLyQ�GH�OR�SXQWXDO�D�OR�JOREDO�\�YLFHYHUVD�HQ�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV�HVWáWLFDV�GH�ODV�
FyQLFDV�FRPR�OXJDUHV�JHRPpWULFRV�SXHGH�GDU�OXJDU�D�WUDYpV�GH�OD�PHGLDFLyQ�GHO�$*'�&DEUL�D�OD�
HPHUJHQFLD�GH�FRQVWUXFFLRQHV�JHRPpWULFDV�JOREDOHV�GLQáPLFDV��GH�ODV�FyQLFDV�FRPR�OXJDUHV�
JHRPpWULFRV�H�+,���IXH��(O�DSUHQGL]DMH�GH�ODV�SURSLHGDGHV�PDWHPáWLFDV�GH�ODV�FyQLFDV�SXHGH�
LQLFLDUVH�GHVGH�HO�HQIRTXH�VLQWpWLFR��JUDFLDV�D�OD�SXHVWD�HQ�DFWR�GH�VLWXDFLRQHV�GLGáFWLFDV�UHODWLYDV�
D�ODV�FRQVWUXFFLRQHV�GH�OXJDUHV�JHRPpWULFRV�HQ�$*'�\�D�SDUWLU�GH�pVWDV�DERUGDUVH�HO�DQáOLVLV�
DOJHEUDLFR�GH�VXV�SURSLHGDGHV����ORV�DQáOLVLV�SUHOLPLQDUHV��GLPHQVLyQ�HSLVWHPROyJLFD��FRJQLWLYD�\�
GLGáFWLFD��\�HO�SUREOHPD�GH�LQYHVWLJDFLyQ��9HU�)LJXUD�����

�
Figura 2.�)DFWRUHV�TXH�LQFLGLHURQ�HQ�HO�GLVSRVLWLYR�H[SHULPHQWDO��

Resultados 
$�FRQWLQXDFLyQ�VH�SUHVHQWDUáQ�XQD�VHULH�GH�FRQVLGHUDFLRQHV�TXH�HPHUJLHURQ�FRPR�UHVXOWDGR�

GH�ORV�DQáOLVLV�SUHOLPLQDUHV��(VWRV�HOHPHQWRV�VLUYLHURQ�GH�IXQGDPHQWR�DO�SURFHVR�GHO�GLVHxR�GHO�
GLVSRVLWLYR�H[SHULPHQWDO��
Desde lo histyrico ± epistemolygico 

3XHGH�VHxDODUVH�TXH�OD�WHQVLyQ�KLVWyULFD�TXH�VH�PDQLILHVWD�HQ�OD�GLDOpFWLFD�SXQWXDO�±�JOREDO�
SHUPLWLy�TXH�D�QLYHO�GHO�GLVHxR�GH�ODV�VLWXDFLRQHV�VH�UHFRQRFLHUD�OD�LPSRUWDQFLD�GH�SODQWHDU�
SUREOHPDV�JHRPpWULFRV�TXH�UHTXLULHUDQ�WUDQVLWDU�SRU�DPERV�HQIRTXHV��D�SDUWLU�GH�VLWXDFLRQHV�
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SUREOHPDV�UHODWLYDV�D�OD�FRQVWUXFFLyQ�GH�ODV�FyQLFDV��3RU�HVWD�UD]yQ��HQ�HO�GLVSRVLWLYR�
H[SHULPHQWDO�VH�DOWHUQy�HQWUH�VLWXDFLRQHV�TXH�HPSH]DEDQ�SRU�OR�SXQWXDO�\�WHUPLQDEDQ�HQ�OR�
JOREDO�DO�VHU�UHSUHVHQWDGDV�DOJHEUDLFDPHQWH�\�RWUDV�VLWXDFLRQHV�HQ�ODV�TXH�HPSH]DEDQ�SRU�OR�
JOREDO�SHUR�GHEtDQ�FRQVLGHUDU�HO�FDUáFWHU�SXQWXDO�GH�DOJXQDV�GH�VXV�SURSLHGDGHV�LQWUtQVHFDV��WDO�\�
FRPR�OR�HIHFWXy�$SRORQLR��

3RU�RWUD�SDUWH��ORV�SUREOHPDV�DELHUWRV��SURSXHVWRV�HQ�HVWDV�VLWXDFLRQHV�GLVHxDGDV��
FXPSOLHURQ�OD�IXQFLyQ�GH�VHU�GHWRQDGRUHV�GH�DFFLRQHV�\�HVWUDWHJLDV�PDWHPáWLFDV�SDUD�HQFRQWUDU�
VROXFLRQHV��(VWD�HV�OD�HQWUDGD�D�OR�VLQWpWLFR�SDUD�OOHJDU�D�OR�DQDOtWLFR��GH�WDO�IRUPD�TXH�VH�SXHGD�
OOHJDU�D�FRQFHELU�ODV�FyQLFDV�FRPR�'HVFDUWHV�OR�KL]R��FRPR�XQ�FRQMXQWR�GH�SXQWRV��&RQ�HVWR�VH�
EXVFD�GLIHUHQWHV�IRUPDV�GH�FRQVWUXLU�XQ�SXQWR�PyYLO�GH�WDO�IRUPD�TXH�³HO�PRYLPLHQWR�UHJXODU´�GH�
GLFKR�SXQWR�SHUPLWLHUD�FRQWHQHU�D�OD�QXEH�GH�SXQWRV��HV�GHFLU��XQD�FRQVWUXFFLyQ�JOREDO���\�TXH�
OXHJR�GHEDQ�HQFRQWUDU�OD�H[SUHVLyQ�DOJHEUDLFD��&RQ�HVWR�VH�LQWHQWy�SODVPDU�OD�QDWXUDOH]D�
FRPSOHMD�GH�ODV�FyQLFDV��DO�KDFHU�SDVDU��OD�PLUDGD�KROtVWLFD��D�OD�PLUDGD�SXQWXDO��SHUR�
VXEVWLWX\pQGROD�OXHJR�SRU�SDUHMDV�RUGHQDGDV�UHODFLRQDGDV�HQWUH�Vt�HQ�XQD�HFXDFLyQ�\�TXH�
SHUPLWLHVH�UHVROYHU�HO�SUREOHPD��

2WUD�WHQVLyQ�GH�RUGHQ�HSLVWHPROyJLFD�IXH�TXH�VH�UHFRQRFLy�OD�QHFHVLGDG�GH�LQYROXFUDU�HQ�HO�
GLVHxR��XQ�WUDEDMR�VLVWHPáWLFR�GH�VLWXDFLRQHV�SUREOHPD�UHODWLYR�DO�OXJDU�JHRPpWULFR�GH�ODV�
FyQLFDV��(Q�FRQVRQDQFLD�FRQ�HVWD�UHYLVLyQ�WHyULFD��VH�FRQVLGHUy��HQ�HO�GLVHxR�GLGáFWLFR��
SUREOHPDV�JHRPpWULFRV�TXH�SHUPLWDQ�KDFHU�HO�WUáQVLWR�GH�OD�JHRPHWUtD�DO�áOJHEUD�WDO�FRPR�OR�
UHDOL]y�'HVFDUWHV��(VWH�FULWHULR�VH�FRUUHVSRQGH�FRQ�OD�LGHD�GH�WUDEDMDU�FRQ�OD�JHRPHWUtD�VLQWpWLFD�
SDUD�DUULEDU�D�OD�JHRPHWUtD�DQDOtWLFD�FXDQGR�VH�UHVXHOYHQ�SUREOHPDV�GH�JHRPHWUtD��'H�HVWD�
PDQHUD��VH�SXHGH�GDU�HO�SDVR�D�OD�UHSUHVHQWDFLyQ�DOJHEUDLFD��+D\�XQ�FDPELR�GH�OR�SHUFHSWXDO�HQ�
ORV�SUREOHPDV�JHRPpWULFRV�D�OR�DEVWUDFWR�TXH�H[LVWH�HQ�HO�WUDVIRQGR�GH�ORV�PLVPRV��FXDQGR�VH�YD�
SDVDQGR�SRU�ODV�GLIHUHQWHV�ODV�IDVHV�SURSXHVWDV�GH�ODV�VLWXDFLRQHV��$OJXQRV�SUREOHPDV�
JHRPpWULFRV�TXH�VH�UHWRPDURQ�HQ�OD�VLWXDFLRQHV��VRQ�YDULDFLRQHV�GH�SUREOHPDV�FOáVLFRV�FRPR�HO�
GH�ODV�7DQJHQFLDV�GH�$SRORQLR��5DEX�%R\p���������
Desde lo cognitivo 

6H�SDUWLy�GH�FRQVLGHUDU�JOREDO�\�OR�SXQWXDO�HQ�OD�UHSUHVHQWDFLyQ�JUáILFD�GHO�REMHWR�
PDWHPáWLFR�HQ�FXHVWLyQ�\�OOHJy�D�VHU�IXQGDPHQWDO�HQ�HO�GLVSRVLWLYR�H[SHULPHQWDO��

'DGR�TXH�OD�SUXHED�GLDJQyVWLFD�GLR�D�FRQRFHU�XQD�VHULH�GH�FRQFHSFLRQHV�TXH�WHQtDQ�ORV�
HVWXGLDQWHV�VREUH�ODV�FyQLFDV��HO�GLVSRVLWLYR�LQWHQWy�FRQILJXUDU�XQD�HVWUDWHJLD�GLGáFWLFD�TXH�
SHUPLWLHUD�VXSHUDU�ODV�LGHDV�HUUyQHDV��

/RV�FDPELRV�GH�UHSUHVHQWDFLyQ�PDWHPáWLFD�SURSXHVWRV�IXHURQ�QHFHVDULRV�SDUD�OD�WUDQVLFLyQ�
GH�OR�VLQWpWLFR�D�OR�DQDOtWLFR�\�GH�OR�SXQWXDO�D�OR�JOREDO��3RU�RWUD�SDUWH��OD�YLVXDOL]DFLyQ�
PDWHPáWLFD�MXJy�XQ�SDSHO�IXQGDPHQWDO�HQ�OD�HODERUDFLyQ�GH�FRQMHWXUDV�VROLFLWDGDV�HQ�ODV�
VHJXQGDV�IDVHV�GH�FDGD�VLWXDFLyQ��

(Q�HO�SURFHVR�GH�FRQVWUXLU�OXJDUHV�JHRPpWULFRV��SHUPLWLy�TXH�VH�DERUGDUD�XQD�GLPHQVLyQ�
LQVWUXPHQWDO�SDUD�HO�WUDWDPLHQWR�GH�ODV�FXUYDV�DOJHEUDLFDV��(Q�SULPHUD�LQVWDQFLD��ODV�VLWXDFLRQHV�
SRGtDQ�VHU�FRQVWUXLGDV�WDQ�VROR�XVDQGR�UHJOD�\�FRPSáV��SHUR�VH�TXHGDUtDQ�HQ�OD�IDVH�GH�FRQVWUXLU�
OD�QXEH�GH�SXQWRV�SODQWHDGD��\�OR�TXH�VH�SUHWHQGtD�DO�XVDU�HO�$*'�HUD�TXH�VH�SHQVDUá�HQ�FRQVWUXLU�
OD�IRUPD�\�OD�SRVLFLyQ�GH�OD�FXUYD�GH�WDO�PDQHUD�TXH�pVWD�DGTXLULHUD�HO�FDUáFWHU�HMHFXWDEOH�DO�VHU�
DUUDVWUDGRV�SXQWRV�GH�OD�FRQVWUXFFLyQ�TXH�OD�GHWHUPLQDUtDQ�UHYHODQGR�VX�SURSLHGDGHV�LQYDULDQWHV��
(VWD�SRVLELOLGDG�HV�UHIRU]DGD�HQ�OLEURV�GH�WH[WR�TXH�UHFRQRFH�OD�LPSRUWDQFLD�GH�OD�XWLOL]DFLyQ�GH�
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ODV�FDOFXODGRUDV�\�HO�OáSL]�\�SDSHO��HQ�OR�FRQFHUQLHQWH�D�ODV�WpFQLFDV�SDUD�HODERUDU�JUáILFDV�GH�
FXUYDV��

6H�WRPy�HQ�FXHQWD�TXH�DO�JUDILFDU�ODV�FyQLFDV�\�HVER]DU�VXV�SURSLHGDGHV��EDVDGRV�
FRQVWUXFFLRQHV�JHRPpWULFDV�VHUtD�XQD�FRQGLFLyQ�QHFHVDULD�SDUD�IRUPDU�\�GHVDUUROODU�HO�FRQFHSWR�
GH�OXJDU�JHRPpWULFR�GH�HVWDV�FXUYDV��

(Q�UHODFLyQ�FRQ�OR�DQWHULRU�HV�FODUR�TXH�D�WUDYpV�GH�OD�PHGLDFLyQ�GHO�$*'�VH�SXHGHQ�
LOXVWUDU�OD�JHQHUDFLyQ�SXQWR�SRU�SXQWR�XVDQGR�OD�KHUUDPLHQWD�³7UD]D´��HO�FXDO�DSR\D�OD�
LQWHUSUHWDFLyQ�GH�OD�GHILQLFLyQ�GH�OD�FyQLFD�FRPR�OXJDU�JHRPpWULFR��(VWH�WLSR�GH�WDUHDV�VH�
FRUUHVSRQGH�FRQ�OD�LGHD�GH�ODV�YDULDFLRQHV�GLQáPLFDV�GH�ORV�YDORUHV�GH�ORV�SDUáPHWURV��SRU�
HMHPSOR��SDUD�LQYHVWLJDU�YDULRV�FDVRV�\�SDUD�JHQHUDU�IDPLOLDV�GH�FXUYDV���/R�TXH�VH�UHTXLHUH�HV�
TXH�HO�XVXDULR��DO�WUDEDMDU�HQ�HO�$*'��VHD�FDSD]�GH�JHQHUDUODV�FRPR�REMHWRV�JUáILFRV�
UHIHUHQFLDEOHV��HV�GHFLU��OD�WUD]D�VXUJH�FRPR�SURGXFWR�GH�XQD�FRQVWUXFFLyQ�TXH�LQYROXFUD�XQD�
GHILQLFLyQ�GH�OXJDU�JHRPpWULFR��
Desde lo didáctico \ desde A*D Cabri como medio� 

/R�GLGáFWLFR�VH�FRQFHQWUy�HQ�OD�RUJDQL]DFLyQ�GH�OD�FODVH��D�SDUWLU�GH�ODV�VLWXDFLRQHV�GH�
DFFLyQ��TXH�OXHJR�VH�WRUQDEDQ�GH�IRUPXODFLyQ��YDOLGDFLyQ�\�GH�LQVWLWXFLRQDOL]DFLyQ��

(Q�HO�DQáOLVLV�UHDOL]DGR�D�ORV�OLEURV�GH�WH[WR��OD�GHILQLFLyQ�GH�FyQLFDV�PXHVWUD�TXH�VRQ�
WUDWDGDV�FRPR�OXJDU�JHRPpWULFR�\�DOJXQDV�RWUDV�YHFHV�FRPR�³VHFFLRQHV�GH�XQ�FRQR´��HVWDV�
YDULDGDV�DFHSFLRQHV�WDPELpQ�MXHJDQ�XQ�SDSHO�FHQWUDO�HQ�HO�GLVHxR�GH�ODV�VLWXDFLRQHV�GDGR�TXH�HV�
HYLGHQWH�TXH�HVWDV�FDPELDQ�HQ�XQ�$*'��\�OD�PDQHUD�GH�SURGXFLU�XQ�OXJDU�JHRPpWULFR�WDPELpQ�HV�
GLIHUHQWH��

/DV�HVWUDWHJLDV�GH�XVDU�HO�PpWRGR�GH�ORV�OXJDUHV�JHRPpWULFRV�DO�VHU�LQYROXFUDGRV�HQ�OD�
DFWLYLGDG�LQWHOHFWXDO�GH�ORV�HVWXGLDQWHV�SXHGHQ�OOHYDU�D�TXH�HO�VDEHU�PDWHPáWLFR�SXHVWR�HQ�MXHJR�
VHD�WUDWDGR�GHVGH�OD�GLDOpFWLFD�KHUUDPLHQWD�±�REMHWR��'RXDG\���������

8QR�GH�ORV�DVSHFWRV�FHQWUDOHV�GH�OD�PHGLDFLyQ�GHO�$*'��HV�TXH�SHUPLWH�TXH�ORV�HVWXGLDQWHV�
SXHGDQ�H[SORUDU�ORV�OXJDUHV�JHRPpWULFRV�FRPR�PHGLR�GH�WUDQVLFLyQ�HQWUH�OD�GHILQLFLyQ�GH�XQD�
ILJXUD��HQ�HO�VHQWLGR�HXFOLGLDQR��RSHUDQGR�GH�PDQHUD�JOREDO�D�XQD�QRFLyQ�GH�OXJDU�JHRPpWULFR��
TXH�XWLOL]D�XQ�FRQMXQWR�GH�SXQWRV��HV�GHFLU��VH�FRQYLHUWH�HQ�XQD�GHILQLFLyQ�SXQWXDO��/OHJDQGR�D�
FRQVLGHUDU�TXH�D�SDUWLU�GH�XQ�VROR�SXQWR�\�SRU�PHGLR�GH�XQD�FRQVWUXFFLyQ�JHRPpWULFD��VH�SXHGD�
FRQVWUXLU�XQ�SXQWR�TXH�SURGX]FD�OD�WUD]D�\�SRU�HQGH�VH�SXHGD�DUULEDU�D�XQD�JHQHUDOLGDG�HQ�OD�
VLWXDFLyQ��&RQ�HVWD�HVWUDWHJLD��VH�SRGUtD�GDU�OD�LGHD�GH�XQ�OXJDU�JHRPpWULFR�³KHFKR´�GH�SXQWRV�\�
QR�FRPR�DOJR�FRPSDFWR�R�JOREDO��'H�IRQGR�VH�HPSLH]D�D�FRQVLGHUDU�HO�OXJDU�JHRPpWULFR�YLVWR�
FRPR�XQD�IXQFLyQ�PDWHPáWLFD��

(Q�HVWH�GLVSRVLWLYR��VH�FRQWHPSOy�OD�SRVLELOLGDG�GH�TXH�ORV�HVWXGLDQWHV�H[SHULPHQWDUDQ�
PDWHPáWLFDPHQWH�DO�UHDOL]DU�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV��XVDQGR�ODV�KHUUDPLHQWDV�GH�PHGLGD�
GHO�$*'�SDUD�TXH�EXVFDUDQ�UHODFLRQHV�FXDQWLWDWLYDV�HQWUH�ODV�GLVWDQFLDV�HQWUH�ORV�SXQWRV�GDGRV�
SHUR�TXH�OXHJR�GHEtDQ�GH�SUHVFLQGLU�GH�OR�ILJXUDO�SDUD�WUDWDU�GH�FDUDFWHUL]DU�OD�FXUYD�JOREDOPHQWH�
GHVGH�OR�DOJHEUDLFR��(Q�HVWH�FDVR�HO�$*'�IXQFLRQDULD�FRPR�SXHQWH�HQWUH�HO�QLYHO�HVSDFLR�±�
JUáILFR�\�HO�QLYHO�WHyULFR�FXDQGR�VH�HVWXGLDQ�ORV�OXJDUHV�JHRPpWULFRV��

$GHPáV�VH�WXYR�HQ�FXHQWD�OD�LPSRUWDQFLD�GH�SUHVHQWDU�D�ODV�FyQLFDV�SDUD�HVWXGLDU�HO�
FRPSRUWDPLHQWR�GH�IHQyPHQRV�GH�FDPELR�FRQWLQXR��(Q�WDO�VHQWLGR�VH�SURSXVLHURQ�VLWXDFLRQHV�HQ�
HO�$*'�UHODWLYDV�D�OXJDUHV�JHRPpWULFRV�GH�ODV�FyQLFDV�TXH�H[SORUDEDQ�OD�WUD]D�GH�XQ�SXQWR�VXMHWR�
D�DOJXQDV�UHVWULFFLRQHV�\�HQ�SDUWLFXODU�TXH�UHPLWtDQ�D�OD�IXQFLyQ�GH�HVRV�SXQWRV�\�GH�PDQHUD�PáV�
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HVSHFtILFD�D�PRGHORV�FRPSXWDFLRQDOHV�GH�ODV�IXQFLRQHV��,JXDOPHQWH�DOJXQDV�GH�ODV�VLWXDFLRQHV�
SURSXHVWDV�VH�UHILHUHQ�D�FXUYDV�DOJHEUDLFDV�TXH�DO�VHU�H[SORUDGDV�HQ�XQ�$*'�SXHGHQ�FRQWULEXLU�D�
FHUUDU�OD�EUHFKD�HQWUH�OD�JHRPHWUtD�VLQWpWLFD�\�OD�DOJHEUDLFD��(O�VHQWLGR�GH�HVWDV�VLWXDFLRQHV�VH�
DSR\D�HQ�OD�LGHD�GH�TXH�HQ�ORV�$*'��RIUHFHQ�XQD�YDULHGDG�GH�SUREOHPDV��GH�HVWUDWHJLDV�GH�
VROXFLyQ�\�GH�UHODFLRQHV�GH�LQWHUpV�PDWHPáWLFR�TXH�DSR\DQ�ODV�DFWLYLGDGHV�GH�PRGHODFLyQ�
PDWHPáWLFD��

/D�WUDQVLFLyQ�HQWUH�ORV�GLIHUHQWHV�WLSRV�GH�WDUHDV�JHRPpWULFDV�GHO�$*'��SHUPLWLy�HO�XVR�GH�
GLIHUHQWHV�UHSUHVHQWDFLRQHV�PDWHPáWLFDV�HMHFXWDEOHV�\�GLQáPLFDV�SURSLDV�GHO�DPELHQWH��

(Q�HVWH�RUGHQ�GH�LGHDV��HO�GLVHxR�GH�ODV�VLWXDFLRQHV�FRQWHPSOD�OD�REWHQFLyQ�GH�HFXDFLRQHV�
DOJHEUDLFDV�D�SDUWLU�GH�OD�FRQVWUXFFLyQ�VLQWpWLFD�GH�XQD�FXUYD�\�GH�HVWD�PDQHUD�VH�SURPXHYH�OD�HO�
DSUHQGL]DMH�PDWHPáWLFR�\�OD�DUJXPHQWDFLyQ�SDUD�ODV�HFXDFLRQHV�DOJHEUDLFDV�SURGXFLGDV�SRU�HO�
$*'��/DV�VLWXDFLRQHV�GLHURQ�OD�SRVLELOLGDG�GH�XVDU�OD�KHUUDPLHQWD�³&RRUGHQDGDV�R�HFXDFLyQ´�GHO�
DPELHQWH�LQIRUPáWLFR�DO�ILQDOL]DU�OD�DFWLYLGDG�GH�FRQVWUXFFLyQ��SHUPLWLHQGR�H[WHQGHU�ODV�DFFLRQHV�
GH�ORV�HVWXGLDQWHV�GH�XQD�IRUPD�H[SOLFDWLYD��LQWHUSUHWDWLYD�\�YHULILFDGRUD�GH�ORV�IHQyPHQRV�
YLVXDOHV�SURGXFLGRV�HQ�OD�SDQWDOOD��

Discusiyn de resultados.  
(Q�HVWD�SRQHQFLD��VH�H[SRQGUáQ�ORV�DQáOLVLV�a priori�\�a posteriori�GHO�GLVHxR�\�JHVWLyQ�GH�

OD�SXHVWD�HQ�DFWR�GH�ODV�VLWXDFLRQHV�D�GLGáFWLFDV�TXH�VH�SUHSDUy�SDUD�HVWD�LQYHVWLJDFLyQ��8QR�GH�
ORV�UHVXOWDGRV�HV�HO�GLVHxR�GH�RFKR�VLWXDFLRQHV�GHVGH�OD�FDUDFWHUL]DFLyQ�SXQWXDO�±�JOREDO�
LQWHJUDQGR�&DEUL�HQ�UHODFLyQ�D�OD�76'�\�OD�WLSRORJtD�GH�WDUHDV�HQ�$*'��/DERUGH�������\��������
$Vt�PLVPR��VH�SUHVHQWDUáQ�ODV�LGHDV�HUUyQHDV�TXH�WXYLHURQ�ORV�HVWXGLDQWHV�DFHUFD�GH�ODV�FyQLFDV�
FRPR�OXJDU�JHRPpWULFR�DVt�FRPR�ODV�FRQFHSFLRQHV�SUHYLDV�VREUH�TXp�VLJQLILFD�SDUD�HOORV�XQ�OXJDU�
JHRPpWULFR��(Q�SDUWLFXODU��XQR�GH�ORV�JUDQGHV�UHVXOWDGRV�HV�TXH�HO�WUDWDPLHQWR�GH�ORV�OXJDUHV�
JHRPpWULFRV�HQ�OD�*HRPHWUtD�HQ�JHQHUDO��HV�TXH�OD�FRPSUHQVLyQ�JOREDO�GHO�OXJDU�JHRPpWULFR�
LPSHUD�HQ�ORV�HVWXGLDQWHV��DO�YHU�OD�ILJXUD��FyQLFD��FRPSOHWD�HQ�FRQWUDVWH�D�OD�FRPSUHQVLyQ�ORFDO�R�
SXQWXDO�TXH�QR�HV�PX\�ELHQ�UHFLELGD��-DKQ���������HQ�OD�TXH�VH�HVWXGLDQ�ODV�SURSLHGDGHV�
LQWUtQVHFDV�GH�SXQWRV�LQGLYLGXDOHV�GHO�OXJDU�JHRPpWULFR��

Conclusiones 
(Q�OD�SRQHQFLD�VH�SUHVHQWDUáQ�DOJXQDV�GH�ODV�VLJXLHQWHV�FRQFOXVLRQHV�GH�HVWD�LQYHVWLJDFLyQ��

WDOHV�FRPR��
(O�DQáOLVLV�OD�LQIRUPDFLyQ�UHFROHFWDGD�HYLGHQFLy�TXH�ODV�VLWXDFLRQHV�GLGáFWLFDV�SODQWHDGDV�

GHVGH�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV�SXQWXDOHV�SHUPLWLy�HPHUJHU�FRQVWUXFFLRQHV�JHRPpWULFDV�
JOREDOHV�HQ�HO�$*'��D�OD�YH]�TXH�HQ�HVWH�DPELHQWH�VH�GLHURQ�UHWURDOLPHQWDFLRQHV�TXH�
SRVLELOLWDURQ�FDUDFWHUL]DU�DOJXQDV�GH�ODV�SURSLHGDGHV�JHRPpWULFDV�GH�ODV�FyQLFDV��SHUR�D�SDUWLU�GH�
FRQVWUXFFLRQHV�JOREDOHV�ORV�HVWXGLDQWHV�QR�WXYLHURQ�HQ�FXHQWD�OD�QDWXUDOH]D�JHRPpWULFD�GH�ODV�
FXUYDV�FRPR�OXJDUHV�JHRPpWULFRV��OR�SXQWXDO�GH�HOODV��

/R�SXQWXDO�HQ�HVWH�WUDEDMR�UHPLWLy�D�OR�ORFDO��HQ�FRQVLGHUDU�SXQWRV�GH�OD�JUáILFD�TXH�WHQtDQ�
ODV�SURSLHGDGHV�GH�VHU�XQD�FyQLFD��OR�TXH�FRQOOHYy�D�TXH�SHUPDQHFLHUDQ�HQ�XQ�QLYHO�SHUFHSWXDO��
HQ�WDQWR�TXH�OR�JOREDO�GH�OD�JUáILFD�OHV�SHUPLWLy�DSUR[LPDUVH�DO�PXQGR�WHyULFR��DXQTXH�OR�JOREDO�
QR�IXH�DSURYHFKDGR�DO�Pá[LPR�SXHV�ODV�HVWUDWHJLDV�HIHFWXDGDV�SRU�ORV�HVWXGLDQWHV�SHUVLVWLHURQ�HQ�
OR�ILJXUDO��$Vt�PLVPR��FRQ�HVWH�GLVHxR��VH�SXGR�GHVFXEULU�TXH�GH�OR�JOREDO��H[LVWH�OD�SRVLELOLGDG�
TXH�VXUMD�OD�FRQVLGHUDFLyQ�GH�OR�SXQWXDO�FXDQGR�ORV�HVWXGLDQWHV�KDQ�SDVDGR�SRU�XQD�SULPHUD�
FDUDFWHUL]DFLyQ��
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$GHPáV��HO�GLVHxR�GH�ODV�VLWXDFLRQHV��SURGXMR�XQ�DPELHQWH�HGXFDWLYR��D�PDQHUD�GH�SXHQWH��
SDUD�SDVDU�GH�OR�SXQWXDO�D�OR�JOREDO��/D�YXHOWD��GH�LU�GH�OR�JOREDO�D�OR�SXQWXDO��HV�DOJR�TXH�HO�
SURIHVRU�GHEH�SURFXUDU�FXDQGR�VH�EXVFD�HQFRQWUDU�LQYDULDQWHV�R�SURSLHGDGHV�JHRPpWULFDV�
DOXGLHQGR�D�SXQWRV�GH�OD�FXUYD�TXH�VRQ�FODYHV�SDUD�GHWHUPLQDU�OD�QDWXUDOH]D�GH�OD�FXUYD�WDOHV�
FRPR�HO�YpUWLFH�R�HO�IRFR��

3DUD�FRPSUHQGHU�HO�VLJQLILFDGR�GH�ODV�FyQLFDV�SRU�PHGLR�GH�OD�DUWLFXODFLyQ�HQWUH�ODV�
UHSUHVHQWDFLRQHV�HVWáWLFDV��ODV�GLQáPLFDV�\�HMHFXWDEOHV�\�ODV�DOJHEUDLFDV��OD�QRFLyQ�GH�OXJDU�
JHRPpWULFR�MXJy�XQ�SDSHO�LPSRUWDQWH�SDUD�HO�HVWXGLR�GH�HVWDV�FXUYDV��HQ�XQ�$*'�FRPR�HO�&DEUL��
6LQ�HPEDUJR��HQ�ORV�HVWXGLDQWHV�KL]R�IDOWD�TXH�HVWD�QRFLyQ�DOFDQ]DUá�HO�HVWDWXV�GH�QRFLyQ�
SDUDPDWHPáWLFD��HQ�HO�VHQWLGR�GH�&KHYDOODUG���������SXHVWR�TXH�VH�REVHUYy�TXH�HO�OXJDU�
JHRPpWULFR�IXH�UHFRQRFLGR�FRPR�KHUUDPLHQWD�~WLO�SDUD�UHVROYHU�ORV�SUREOHPDV��SHUR�QR�IXH�
WUDWDGR�FRPR�REMHWR�GH�HVWXGLR��D�SHVDU�GH�TXH�HO�SURIHVRU�RULHQWy�DVSHFWRV�FRPR�FHQWUDOHV�GH�
HVWD�QRFLyQ�DO�SULQFLSLR�GHO�FXUVR�GH�JHRPHWUtD�DQDOtWLFD�DO�DERUGDU�ORV�GRV�SUREOHPDV�
IXQGDPHQWDOHV��VLQ�HPEDUJR�HO�HVWDWXV�ORJUDGR�SRU�SDUWH�GH�ORV�HVWXGLDQWHV�IXH�HO�GH�QRFLyQ�
SURWRPDWHPáWLFD��GDGR�TXH�OD�PRYLOL]DFLyQ�GH�HVD�QRFLyQ�HQ�ODV�VLWXDFLRQHV�IXH�GH�PDQHUD�
LPSOtFLWD�FXDQGR�HOORV�OD�JHQHUDURQ�XVDQGR�ODV�KHUUDPLHQWDV�GHO�$*'��

'HVGH�OD�RUJDQL]DFLyQ�FXUULFXODU�QR�VH�VLJXLy�FRQ�XQ�SURJUDPD�GH�JHRPHWUtD�DQDOtWLFD�DO�
HVWLOR�WUDGLFLRQDO��SXHV�VH�OH�GLR�XQ�JLUR�D�pVWH�FRQ�XQD�PLUDGD�UHQRYDGD�D�ODV�FyQLFDV�GHVGH�OR�
VLQWpWLFR��\�TXH�VL�ELHQ�ORV�FRQWHQLGRV�SHUPDQHFLHURQ�QR�VH�GLR�HO�WUDWDPLHQWR�FRQYHQFLRQDO�GH�ODV�
FyQLFDV��EDVDGR�HQ�UHSUHVHQWDFLRQHV�DOJHEUDLFDV�TXH�GHVOLJDQ�OR�JHRPpWULFR��/R�TXH�VH�UHVFDWy�
IXH�HO�GLQDPLVPR�TXH�VH�OH�LPSULPLy�D�ORV�SUREOHPDV�GH�FyQLFDV�FRPR�OXJDUHV�JHRPpWULFRV�DO�
XVDU�HO�&DEUL��UHVDOWDQGR�ODV�GHILQLFLRQHV�GLQáPLFDV��DSURSLDGDV��TXH�DOXGHQ�DO�PRYLPLHQWR��
FULVWDOL]áQGRVH�HQ�OD�SDQWDOOD�GHO�$*'��DVt�FRPR�ORV�IHQyPHQRV�GH�YLVXDOL]DFLyQ�TXH�DSRUWDQ�
SDUD�HO�VXUJLPLHQWR�GH�HVWUDWHJLDV�GH�VROXFLyQ��

&RQ�HVWD�FRQMXJDFLyQ�GHO�DPELHQWH�LQIRUPáWLFR�D�WUDYpV�GH�FRQVWUXFFLRQHV�JHRPpWULFDV��DVt�
FRPR�OD�FRPSOHPHQWDULHGDG�GH�OR�VLQWpWLFR�\�OR�DQDOtWLFR��VH�SXGR�DPSOLDU�HO�KRUL]RQWH�GH�
LQWHUYHQFLyQ�GLGáFWLFD�HQ�HO�FXUVR�XQLYHUVLWDULR�GH�JHRPHWUtD�DQDOtWLFD��HQ�OD�PHGLGD�TXH�SHUPLWLy�
OD�LQWHJUDFLyQ�WDQWR�GH�QXHYDV�WHPáWLFDV�FRPR�GH�HVWUDWHJLDV�PHWRGROyJLFDV��\�WXYR�HQ�FXHQWD�OD�
FRPSOHMLGDG�FRQFHSWXDO�TXH�HQFLHUUDQ�ODV�FyQLFDV�DVt�FRPR�VX�QDWXUDOH]D�JHRPpWULFD��6LQ�
HPEDUJR��VH�QRWy�TXH�ORV�HVWXGLDQWHV�QR�HVWXYLHURQ�DFRVWXPEUDGRV�KDFHU�FRQYHUVLRQHV�HQWUH�
UHSUHVHQWDFLRQHV��$�OR�VXPR��FRQRFHQ�ORV�SURFHGLPLHQWRV�GH�SDVDU�GH�ODV�UHSUHVHQWDFLRQHV�
VLPEyOLFDV�D�ODV�JUáILFDV��SHUR�QR�HVWáQ�IDPLOLDUL]DGRV�FRQ�SURFHGLPLHQWRV�HQ�OD�YtD�FRQWUDUtD��

([LVWH�XQ�SUREOHPD�UHSUHVHQWDFLRQDO�HQ�ORV�OLEURV�GH�WH[WR�XQLYHUVLWDULRV�GH�JHRPHWUtD�
DQDOtWLFD��(V�OD�PDQHUD�HQ�TXH�DOXGHQ�D�ORV�GLEXMRV�GH�ODV�FyQLFDV��VLQ�WHQHU�HQ�FXHQWD�OD�
GLIHUHQFLD�FRQFHSWXDO�FRQ�OR�GH�ILJXUD��8QD�PDQHUD�GH�FRQFLHQWL]DU�D�ORV�HVWXGLDQWHV�GH�HVWH�
SUREOHPD�HV�TXH�HO�GLEXMR�HV�XQD�UHSUHVHQWDFLyQ�YLVXDO��IUHQWH�DO�REMHWR�PDWHPáWLFR�TXH�HV�QR�HV�
VLPSOHPHQWH�OR�UHSUHVHQWDGR��

(O�WUDWDPLHQWR�HQ�OD�FDUDFWHUL]DFLyQ�SXQWXDO�\�JOREDO�HQPDUFDGR�HQ�XQD�FRQVWUXFFLyQ�
JHRPpWULFD�IXH�SLH]D�FODYH�SDUD�TXH�ORV�HVWXGLDQWHV�GHVSHUWDUDQ�VXV�LGHDV��SHUFHSFLRQHV��
LPáJHQHV�PHQWDOHV��\�IRUWDOHFLHUDQ�HO�SURFHVR�GH�YLVXDOL]DU�PDWHPáWLFDPHQWH�DO�WUDWDU�GH�UHVROYHU�
HO�SUREOHPD��SHUR�DO�PLVPR�WLHPSR�VH�OHV�D\XGy�D�LQYROXFUDUVH�HQ�XQ�SURFHVR�GH�DFWLYLGDG�
PDWHPáWLFD�JUDFLDV�D�ODV�DFFLRQHV�\�UHWURDFFLRQHV�TXH�HO�PHGLR�HMHFXWDEOH�OHV�SURSRUFLRQy�\�DVt�
SXGLHVHQ�WHQHU�SUHVHQWH�OD�ULTXH]D�GH�LGHDV�JHRPpWULFDV�LQWHUFRQHFWDGDV��
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(O�$*'�&DEUL�MXJy�HO�SDSHO�GH�LQVWUXPHQWR�PHGLDGRU�HQ�WRGR�HO�SURFHVR��FXDQGR�ORV�
HVWXGLDQWHV�WUDWDURQ�GH�HQFRQWUDU�XQ�SXQWR�PyYLO�TXH�IXHVH�UHFRUULHQGR�XQ�FDPLQR��XQ�FRQMXQWR�
GH�SXQWRV�HVWáWLFRV�\�FRORFDGRV�GH�PDQHUD�GLVFUHWD��HQ�HO�SODQR�VLQ�HMHV�GH�FRRUGHQDGDV��SRU�
PHGLR�GH�XQD�FRQVWUXFFLyQ�JHRPpWULFD��TXH�OHV�SHUPLWLy�XQ�DFHUFDPLHQWR�YLVXDO�PRVWUáQGROHV�OD�
GLQáPLFD�TXH�VXE\DFH�D�ODV�VLWXDFLRQHV��\�JUDFLDV�D�HVWH�LQVWUXPHQWR�VH�JHVWDURQ�HVWUDWHJLDV�SDUD�
HQFRQWUDU�XQD�FRQVWUXFFLyQ�JHRPpWULFD�GLQáPLFD��

'HVGH�OD�SHUVSHFWLYD�GLGáFWLFD�GH�OD�GLDOpFWLFD�KHUUDPLHQWD�±�REMHWR�GH�'RXDG\���������HO�
XVR�GH�OD�QRFLyQ�GH�OXJDU�JHRPpWULFR�HQ�HO�HVWXGLR�GH�ODV�FyQLFDV�HV�XQ�HMHPSOR�GH�HVWH�SXQWR�GH�
YLVWD��GHELGR�D�TXH�OD�VHFXHQFLD�HVWXYR�RUJDQL]DGD�DOUHGHGRU�GH�SUREOHPDV�JHRPpWULFRV�FDUJDGRV�
GH�XQD�LQWHQFLRQDOLGDG�GLGáFWLFD�TXH�OHV�SHUPLWLy�D�ORV�HVWXGLDQWHV�GDUOH�XQ�VHQWLGR�\�VLJQLILFDGR�
D�ODV�FyQLFDV�LPSOLFDGDV��'HVGH�HVWD�GLDOpFWLFD��VH�SXGR�REVHUYDU�TXH�HO�OXJDU�JHRPpWULFR�MXJR�HO�
SDSHO�GH�KHUUDPLHQWD��6LQ�HPEDUJR��HO�SDVR�D�HVWXGLDU�ODV�FyQLFDV�HQ�WDQWR�REMHWR�PDWHPáWLFR�IXH�
VXWLO�TXH�HO�SURIHVRU�HQ�OD�IDVH�GH�LQVWLWXFLRQDOL]DFLyQ�OR�SUHVHQWy�GH�PDQHUD�RVWHQVLEOH��

(Q�HIHFWR��HQ�HO�DQáOLVLV�GH�OD�VHFXHQFLD��VH�REVHUYy�TXH�HO�SURIHVRU�SHUPLWLy�D�ORV�
HVWXGLDQWHV�DSURSLDUVH�GHO�FRQRFLPLHQWR�PDWHPáWLFR�HQ�FXHVWLyQ��JUDFLDV�D�TXH�VH�SXGR�XVDU�HO�
PpWRGR�GH�ORV�OXJDUHV�JHRPpWULFRV�±HVWUDWHJLD�JDQDGRUD±��\�FXDQGR�VH�HIHFWXy�OD�GHYROXFLyQ�GHO�
SUREOHPD��HOORV�HQWUDURQ�HQ�LQWHUDFFLyQ�GLUHFWD�FRQ�FDGD�XQR�GH�ORV�SUREOHPDV�GH�OD�VHFXHQFLD��
1R�REVWDQWH��VH�SXGR�DSUHFLDU�TXH�DOJXQRV�HVWXGLDQWHV�DSUHQGLHURQ�OD�HVWUDWHJLD�JDQDGRUD��DO�
XWLOL]DU�HO�OXJDU�JHRPpWULFR�HQ�HO�HVWDWXV�GH�KHUUDPLHQWD�\�DVt�HQFRQWUDU�HO�IRFR�GH�OD�SDUáEROD��HO�
SXQWR�FODYH��VHJ~Q�)HUQáQGH]��������SDUD�UHVROYHU�HO�SUREOHPD��

'HVGH�HVWH�SXQWR�GH�YLVWD�GLDOpFWLFR��VH�SXGR�FRQMXJDU�FRQ�OD�FDUDFWHUL]DFLyQ�SXQWXDO�\�
JOREDO�HQ�OD�VHFXHQFLD�GLVHxDGD��<�HQ�FRQVHFXHQFLD�HO�HQFXDGUH�GLGáFWLFR�IXH�IXQFLRQDO�SHUR�DO�
PLVPR�WLHPSR�OOHJy�D�FRQYHUWLUVH�HQ�XQ�IHQyPHQR�GLGáFWLFR�GHQRPLQDGR�XVR�DEXVLYR�GH�OD�
DQDORJtD��%URXVVHDX���������DO�PRVWUDU�HO�SURIHVRU�GH�PDQHUD�RVWHQVLYD�GLFKR�PpWRGR��

3RU�OR�WDQWR��HO�PpWRGR�GH�ORV�OXJDUHV�JHRPpWULFRV�VH�UHYHOy�FRPR�XQD�HVWUDWHJLD�JDQDGRUD�
\�VH�YLR�DPSOLDGD�DO�XVDU�HO�$*'�&DEUL��HO�FXDO�SXGR�KDEHUVH�LQWHJUDGR�D�ODV�WpFQLFDV�KDELWXDOHV�
GH�ORV�HVWXGLDQWHV�VL�VH�KXELHVH�GDGR�XQD�FRPSOHPHQWDULHGDG�HQWUH�DPELHQWHV�FRPR�HO�GHO�OáSL]�\�
HO�SDSHO��1R�REVWDQWH��VHJ~Q�6FKXPDQQ�\�*UHHQ���������OD�VHOHFFLyQ�GHO�DPELHQWH�SDUD�JHQHUDU�
OXJDUHV�JHRPpWULFRV�GHSHQGH�GH�ORV�REMHWLYRV�GLGáFWLFRV�TXH�SHUVLJD�HO�SURIHVRU��(O�SUREOHPD�IXH�
TXH�VH�GLVHxy�SDUD�TXH�VXUJLHUD�XQD�HVWUDWHJLD�JDQDGRUD��FXDOTXLHU�VROXFLyQ�TXH�HPSOHDUá�OD�
QRFLyQ�GH�OXJDU�JHRPpWULFR��TXH�VROXFLRQDUD�HO�SUREOHPD�XVDQGR�FRQRFLPLHQWRV�JHRPpWULFRV��HV�
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Appndice A 
Situaciyn Didáctica 1o� � 
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Appndice % 
Análisis de las respuestas a la Situaciyn Didáctica 1o� �� 

 
Apellidos 

de los 
(studiantes 

D(SCRI3CIÏ1 D( LAS 
CO1S7R8CCIO1(S )I*8RA 

CONSTRUCCIONES CUYA CONJETURA DIJERON QUE UNA ELIPSE 

5DPtUH]�\�
5HVWUHSR 

+DOODQ�ORV�SXQWRV�GH�OD�QXEH�GH�SXQWRV�
VROLFLWDGDV�\�OXHJR�WUD]DQ�
FLUFXQIHUHQFLDV�FRQFpQWULFDV�DO�SXQWR�
��FX\R�UDGLR�YD�KDVWD�FDGD�XQR�GH�ORV
SXQWRV�GH�OD�QXEH��/XHJR�KDOODQ�RWURV�
SXQWRV�D�SDUWLU�GH�OD�LQWHUVHFFLyQ�GH�
HVWDV�FLUFXQIHUHQFLDV�\�UHFWDV�
SHUSHQGLFXODUHV�DO�ODGR���&RQ�
VLPHWUtD�D[LDO�HQFXHQWUDQ�ORV�SXQWRV�
GHO�ODGR�GHUHFKR�GH�OD�VXSXHVWD�HOLSVH��
(Q�OD�FRQVWUXFFLyQ�VH�REVHUYDQ�
DOJXQDV�GLVWDQFLDV��(Q�VXV�LQWHQWRV�SRU�
PRVWUDU�TXH�HV�XQD�HOLSVH�UHDOL]DQ�OD�
FRQVWUXFFLyQ��WUDWDQGR�GH�XELFDU�ORV�
SXQWRV�GH�OD�QXEH�GH�SXQWRV�VREUH�HO�
OXJDU�JHRPpWULFR� 

 
Figura 1: Construcción blanda de Ramírez y Restrepo. 

6DDYHGUD�\�
0DFKDGR 

/XHJR�GH�KDOODU�OD�QXEH�GH�SXQWRV��
HIHFW~DQ�GLIHUHQWHV�FRQVWUXFFLRQHV�
FRPR�UHFWDV�\�FLUFXQIHUHQFLDV��/D�
LQWHQFLRQDOLGDG�GH�ODV�SULPHUDV�
FRQVWUXFFLRQHV�QR�HV�GHILQLEOH��DO�
SDUHFHU�LQWHQWDQ�PRVWUDU�TXH�ORV�
SXQWRV�SHUWHQHFHQ�D�XQ�DUFR�GH�
FLUFXQIHUHQFLD��3RVWHULRUPHQWH��
GHWHUPLQDQ�FRPR�IRFR�GH�XQD�
SDUáEROD�HO�SXQWR��\�MXQWR�FRQ�OD�
GLUHFWUL]��OD�FRQVWUX\HQ��6LQ�HPEDUJR��
FRQ�HO�DUUDVWUH�GHVFXEUHQ�TXH�ORV�
SXQWRV�QR�SDVDQ�SRU�OD�SDUáEROD��
%RUUDQ�OD�FRQVWUXFFLyQ�\�UHDOL]DQ�OD�
FRQVWUXFFLyQ�GH�XQD�SDUáEROD��SRU�
IXHUD�GH�HVWRV�SXQWRV�SDUD�UHFRUGDU�HO�
SURFHGLPLHQWR�\�DSOLFDUOR� 

 
Figura 2: Construcción blanda de Saavedra y Machado. 

)DMDUGR 

+DOOD�OD�QXEH�GH�SXQWRV�\�ORV�XQH�FRQ�
VHJPHQWRV��/XHJR�VXSRQH�TXH��HV�HO�
IRFR�GH�XQD�SDUáEROD��WUD]D�GRV�
VHJPHQWRV�XQR�SHUSHQGLFXODU�D�OD�
GLUHFWUL]�GHVGH�HO�SXQWR�GH�OD�QXEH�\�
RWUR�GHVGH�HVH�SXQWR�DO�IRFR��SHUR�ORV�
UHVXOWDGRV�QR�VRQ�HTXLGLVWDQWHV��$KRUD�
WRPD�FRPR�IRFR��XQ�SXQWR�VREUH�
VHJPHQWR��\�WRPD�QXHYDPHQWH�OD�
GLVWDQFLD�GH�XQ�SXQWR�GH�OD�QXEH�D�OD�
GLUHFWUL]�\�DO�IRFR��HQ�HVWH�FDVR�ORV�
UHVXOWDGRV�VH�DSUR[LPDQ��0XHYH�HO�
IRFR��ILMáQGRVH�TXH�ODV�GRV�GLVWDQFLDV�
VHDQ�LJXDOHV��&RPR�ORV�UHVXOWDGRV�QR�
FRQFXHUGDQ��OH�DJUHJD�PáV�FLIUDV�
GHFLPDOHV�D�ODV�GLVWDQFLDV� 

 
Figura 3: Construcción blanda de Fajardo. 

�
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(l aula virtual como organi]ador del currtculo� caso )undamentos 
de Matemáticas para los programas de Ingenierta \ Matemáticas 

)UDQFLVFR�$OHMDQGUR�Sánche] $FHUR�
)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]�
&RORPELD�
DOHMDQGURXSQ#JPDLO�FRP��
2VFDU�/HRQDUGR�3antano 0RJROOyQ�
)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]�
&RORPELD�
RVFDUO�SDQWDQRP#NRQUDGORUHQ]�HGX�FR��

Resumen�
(Q�HVWH�WUDEDMR�VH�SUHVHQWD�XQD�H[SHULHQFLD�UHODFLRQDGD�FRQ�OD�PRGLILFDFLyQ�
FXUULFXODU�GH�OD�DVLJQDWXUD�Fundamentos de Matemáticas�HQPDUFDGD�HQ�ORV�
SURJUDPDV�GH�,QJHQLHUtDV�\�0DWHPáWLFDV�GH�OD�)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�
/RUHQ]�PHGLDQWH�HO�XVR�GH�0RRGOH�FRPR�XQ�VLVWHPD�GH�JHVWLyQ�GH�OD�LQIRUPDFLyQ��HO�
FXDO�SHUPLWH�RUJDQL]DU�FXUULFXODUPHQWH�ORV�SURFHVRV�GH�DSUHQGL]DMH�HQ�OD�DVLJQDWXUD��
'HQWUR�GH�OD�H[SHULHQFLD�VH�REVHUYD�HO�XVR�GH�0RRGOH�FRPR�XQ�PHGLR�TXH�SHUPLWH�
RUJDQL]DU�ODV�IDVHV�GH�HQVHxDQ]D�DSUHQGL]DMH�JHQHUDGDV�DO�LQWHULRU�GHO�SODQ�DQDOtWLFR�
SURSXHVWR�SDUD�OD�DVLJQDWXUD��$GHPáV��VH�SUHVHQWDQ�DOJXQRV�HMHPSORV�GH�REMHWRV�
YLUWXDOHV�GH�DSUHQGL]DMH��29$��TXH�LQWHUYLHQHQ�FRPR�HOHPHQWRV�IDFLOLWDGRUHV�GHO�
DSUHQGL]DMH��6H�GHVWDFD�HO�XVR�GH�OD�SODWDIRUPD�FRPR�XQ�PHGLDGRU�TXH�SRVLELOLWD�XQD�
JHVWLyQ�VLVWHPáWLFD�\�FRQWURODGD�GHO�FRQRFLPLHQWR��(VWD�H[SHULHQFLD�HVWá�HQPDUFDGD�
GHQWUR�GH�OD�SURSXHVWD�GH�JHQHUDFLyQ�GHO�PRGHOR�SHGDJyJLFR�GHO�SURJUDPD�GH�
PDWHPáWLFDV��
Palabras clave��VLVWHPD�GH�JHVWLyQ�GH�DSUHQGL]DMH��0RRGOH��FXUUtFXOR��29$��

Descripciyn�
'HQWUR�GH�ORV�SURFHVRV�GH�DFUHGLWDFLyQ�GH�DOWD�FDOLGDG�GHO�SURJUDPD�GH�PDWHPáWLFDV�GH�OD�

)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]��%RJRWá��&RORPELD���VH�KDQ�GLVHxDGR�GLYHUVDV�
HVWUDWHJLDV�TXH�SHUPLWHQ�RUJDQL]DU��YHULILFDU�\�YDOLGDU�ORV�SODQHV�DQDOtWLFRV�GH�FDGD�XQD�GH�VXV�
DVLJQDWXUDV��8QD�GH�HVWDV�HVWUDWHJLDV�TXH�VH�KD�SURSXHVWR�HV�OD�GH�XWLOL]DU�HO�DXOD�YLUWXDO�FRPR�
HOHPHQWR�RUJDQL]DGRU�GHO�FXUUtFXOR��<D�TXH��HV�HO�DXOD�YLUWXDO�VHJ~Q�3RODQFR��������S�����³«�XQ�
HVSDFLR�GH�FRPXQLFDFLyQ�TXH�SHUPLWH�HO�LQWHUFDPELR�GH�LQIRUPDFLyQ�\�TXH�KDUtD�SRVLEOH��VHJ~Q�
VX�XWLOL]DFLyQ��OD�FUHDFLyQ�GH�XQ�FRQWH[WR�GH�HQVHxDQ]D�\�DSUHQGL]DMH�HQ�HO�TXH�VH�IDFLOLWDUá�OD�
FRRSHUDFLyQ�GH�SURIHVRU�\�HVWXGLDQWHV��HQ�XQ�PDUFR�GH�LQWHUDFFLyQ�GLQáPLFD��D�WUDYpV�GH�XQRV�
FRQWHQLGRV�FXOWXUDOPHQWH�VHOHFFLRQDGRV«´��

$GHPáV��'XDUWH��������VHxDOD�HO�FXUUtFXOR�FRPR�XQ�HOHPHQWR�HVHQFLDO�HQ�XQ�DPELHQWH�GH�
DSUHQGL]DMH�DFRPSDxDGR�WDQWR�SRU�GHO�VLVWHPD�GH�JHVWLyQ�GH�DSUHQGL]DMH�\�SRU�ORV�LQGLYLGXRV�TXH�
OR�FRPSRQHQ�WDOHV�FRPR�ORV�SURIHVRUHV�\�ORV�HVWXGLDQWHV��'HQWUR�GH�HVWH�VLVWHPD�GH�JHVWLyQ�GH�
DSUHQGL]DMH�VH�SXHGH�GHWHUPLQDU�ODV�IRUPDV�FRPR�VH�SUHVHQWDQ�ORV�FRQWHQLGRV�\�ODV�GLYHUVDV�
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DFWLYLGDGHV�TXH�VH�SURSRQHQ�SDUD�GHVDUUROODU�XQ�FXUUtFXOR�GHWHUPLQDGR��3DUD�HOOR�OD�)XQGDFLyQ�
8QLYHUVLWDULD�.RQUDG�/RUHQ]�GHVGH�HO�GHSDUWDPHQWR�GH�HGXFDFLyQ�YLUWXDO�JHQHUy�XQRV�
OLQHDPLHQWRV�TXH�SHUPLWHQ�DO�GRFHQWH�JXLDUVH�HQ�OD�XWLOL]DFLyQ�\�FUHDFLyQ�GH�XQ�DXOD�YLUWXDO��
(QWHQGLHQGR�HO�DXOD�YLUWXDO�FRPR�³8Q�HQWRUQR�GH�DSUHQGL]DMH�SHUVRQDOL]DGR�TXH�HVWá�
HVWUXFWXUDGR�SHQVDQGR�LQLFLDOPHQWH�HQ�OD�IDOWD�GH�FRQWDFWR�FDUD�D�FDUD�FRQ�HO�GRFHQWH��OR�FXDO�
GHEH�VHU�VXVWLWXLGR�SRU�XQD�SUHVHQWDFLyQ�FRQFLVD�GH�ORV�UHFXUVRV�\�DFWLYLGDGHV�D�GHVDUUROODU´��
)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]���������

)UHQWH�D�HVWH�WLSR�GH�UHWRV�HO�DXOD�YLUWXDO�GH�FDGD�XQD�GH�ODV�DVLJQDWXUDV�GHEH�FRQWDU�FRQ�
UHFXUVRV�\�DFWLYLGDGHV�TXHGHEHQ�HVWDU�HQ�FRUUHVSRQGHQFLDFRQ�ORV�FRQWHQLGRV�SODQWHDGRV�HQ�HO�
FXUUtFXOR��PáV�SUHFLVDPHQWH�HQ�ORV�SODQHV�DQDOtWLFRV��3RU�HOOR�HQ�HVWD�H[SHULHQFLD�VH�
SURSRQHHVWUXFWXUDU�HO�DXOD�YLUWXDO�GH�XQD�DVLJQDWXUD�SDUD�TXH�VHD�pVWD�XQD�KHUUDPLHQWD�GRQGH�HO�
GRFHQWH�RUJDQLFH�\�SURSRQJDWRGRV�ORV�HOHPHQWRV�QHFHVDULRV�SDUD�HO�DSUHQGL]DMH�GH�VXV�
HVWXGLDQWHV��'H�HVWH�PRGRVH�UHGLVHxy�XQ�DXOD�YLUWXDO��HQ�OD�FXDO�VH�SUHVHQWD�\�RUJDQL]D�ORV�
HOHPHQWRV�H[SXHVWRV�HQ�HO�SODQ�DQDOtWLFR�GH�OD�DVLJQDWXUD��HVWR�FRQ�HO�ILQ�GH�UHDOL]DU�XQ�DGHFXDGR�
VLVWHPD�GH�JHVWLyQ�GHO�DSUHQGL]DMH��7RPDQGR�FRPR�UHIHUHQFLD�ORV�SODQWHDPLHQWRV�H[SXHVWRV�SRU�
5D\yQ��/HGHVPD�	�(VFDOHUD��������ORV�FXDOHV�HQXQFLDQOD�SUHVHQFLD�GH���HQWRUQRVTXH�GHEH�WHQHU�
XQ�DPELHQWH�YLUWXDO��D�VDEHU�HQWRUQR�GH�FRQRFLPLHQWR��FRODERUDFLyQ��DVHVRUtD��JHVWLyQ�\�
H[SHULPHQWDFLyQ��

,QLFLDOPHQWH�ODV�DXODV�YLUWXDOHV�HVWáQ�SXHVWDV�D�GLVSRVLFLyQ�GH�ORV�GRFHQWHV��HOORV�PHGLDQWH�
VX�H[SHULHQFLD�VHOHFFLRQDQ�ORV�UHFXUVRV�\�ODV�DFWLYLGDGHV�SHUWLQHQWHV�SDUD�XQ�EXHQ�GHVDUUROOR�GH�OD�
FODVH�SUHVHQFLDO��HO�REMHWR�GH�HVWD�SURSXHVWD�HV�HVWUXFWXUDU�HVWRV�UHFXUVRV�\�DFWLYLGDGHV�SDUD�TXH�
HVWpQ�FRUUHODFLRQDGDV�FRQ�XQD�HVWUXFWXUD�FXUULFXODU�SURSXHVWD�SRU�OD�GLUHFFLyQ�GHO�SURJUDPD��(VWR�
LQGLFD�HQWRQFHV��TXH�DQWHULRU�D�HVWD�H[SHULHQFLD�QR�H[LVWtDQ�GHQWUR�GHO�SURJUDPD�GH�
0DWHPáWLFDVOLQHDPLHQWRV�HVSHFtILFRV�GH�RUJDQL]DFLyQ�GH�ORV�FRQWHQLGRV�\�DFWLYLGDGHV�HQ�HO�DXOD�
YLUWXDO�3DUD�HOOR�VH�GLVSXVR��FRQ�D\XGD�GHO�PRGHOR�SHGDJyJLFR�GHO�SURJUDPD�XQD�HVWUXFWXUD�OD�
FXDOIRUPXOD�ODV�IRUPDV�GH�SUHVHQWDFLyQ�GH�FDGD�XQD�GH�ODV�DVLJQDWXUDV�HQ�HVWH�DPELHQWH�YLUWXDO�GH�
DSUHQGL]DMH���

(Q�HVWD�H[SHULHQFLD��VH�GLVSXVR�OD�LPSOHPHQWDFLyQ�GH�DVLJQDWXUDV�SLORWR�SDUD�OD�IRUPDFLyQ�
GH�HVWD�HVWUXFWXUD��GHQWUR�GH�HOODV�VH�HQFXHQWUD�OD�DVLJQDWXUD�)XQGDPHQWRV�GH�0DWHPáWLFDV��
RIUHFLGD�SDUD�ORV�HVWXGLDQWHV�GH�SULPHU�VHPHVWUH�GH�ORV�SURJUDPDV�GH�,QJHQLHUtD�,QGXVWULDO��
,QJHQLHUtD�GH�6LVWHPDV�\�0DWHPáWLFDV���

$�FRQWLQXDFLyQ�VH�SUHVHQWD�XQD�GHVFULSFLyQ�PáV�GHWDOODGD�GHO�SURFHVR�GHVDUUROODGR�HQ�HVWD�
H[SHULHQFLD��

/D�H[SHULHQFLD�VH�GHVDUUROOy�HQ���IDVHV���
� )ase��'HVDUUROOR�GH�OD�HVWUXFWXUD�GH�ODV�PDWHULDV�GHO�SURJUDPD�GH�0DWHPáWLFDV��
� )ase� ,GHQWLILFDFLyQ�GH�OD�PDWHULD�D�GLVHxDU��
� )ase��'LVHxR�GH�OD�HVWUXFWXUD�GH�OD�PDWHULD�)XQGDPHQWRV�GH�0DWHPáWLFDV�HQ�HO�DXOD�
YLUWXDO��

)ase �� Desarrollo de la estructura de las materias del programa de Matemáticas�
'HQWUR�GHO�SURJUDPD�GH�DFUHGLWDFLyQ�GH�DOWD�FDOLGDG��OD�GLUHFFLyQ�GHO�SURJUDPD�GH�

0DWHPáWLFDV�KD�GHFLGLGR�LGHQWLILFDU�\�GHWHUPLQDU�ORV�SRVLEOHV�OLQHDPLHQWRV�GLGáFWLFRV�TXH�
SHUPLWDQ�XQD�HVWUXFWXUD�XQLILFDGD�GH�ORV�DSUHQGL]DMHV�GHQWUR�GH�HVWD�ODERU�VH�HQFXHQWUD�OD�
GHFODUDFLyQ�GH�ORV�OLQHDPLHQWRV�SDUD�HO�DSUHQGL]DMH�GH�ORV�HVWXGLDQWHV�GHO�SURJUDPD�GH�
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0DWHPáWLFDV��6LHQGR�pVWH�HO�ILQ�VH�SURSRQH�XQD�HVWUXFWXUD�R�SURWRWLSR�PHGLDQWH�HO�FXDO�ORV�
GRFHQWHV�SXHGDQ�RULHQWDU�OD�SODQHDFLyQ��HODERUDFLyQ�\�HYDOXDFLyQ�GH�VXV�DVLJQDWXUDV��

(Q�HO�FXUUtFXOR�GHO�SURJUDPD�GH�0DWHPáWLFDV�VH�SXHGHQ�LGHQWLILFDU���WLSRV�GH�DVLJQDWXUDV�ODV�
FXDOHV�KDFHQ�DO�HJUHVDGR�XQ�SURIHVLRQDO�FRPSHWHQWH�HQ�FDGD�XQD�GH�ODV�áUHDV�SRVLEOHVHQ�ODV�TXH�VH�
SXHGD�GHVHPSHxDU��(VWD�FODVLILFDFLyQ�VH�UHDOL]D�HQ�HO�PDUFR�GHO�PRGHOR�SHGDJyJLFR�GHO�SURJUDPD�
GH� 0DWHPáWLFDV�� \� HVWá� DYDODGD� SRU� HO� FRPLWp� GH� FXUUtFXOR� GH� OD� IDFXOWDG� GH� 0DWHPáWLFDV� H�
,QJHQLHUtDV�GH�OD�)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]�HQ�HO�GRFXPHQWR�0RGHOR�3HGDJyJLFR�GHO�
3URJUDPD�GH�0DWHPáWLFDV��'tH]�	�6áQFKH]���������

Clasificaciyn de asignaturas seg~n el tipo de ensexan]as� $VLJQDWXUDV�GH�IRUPDFLyQ�
EáVLFD��$VLJQDWXUDV�SURIHVLRQDOHV�GHPRVWUDWLYDV��$VLJQDWXUDV�SURIHVLRQDOHV�DSOLFDWLYDV��
$VLJQDWXUDV�SURIHVLRQDOHV�WHyULFDV��$VLJQDWXUDV�SDUD�OD,QYHVWLJDFLyQ�\�$VLJQDWXUDV�GHO�HMH�GH�
+XPDQLGDGHV���
 

 

Figura 1.�(VWUXFWXUD�GHO�SURJUDPD�GH�0DWHPáWLFDV��

� )ase� Identificaciyn de la materia a disexar��
3DUD�OD�VRFLDOL]DFLyQ�GH�HVWD�H[SHULHQFLD�VH�KD�WRPDGR�FRPR�UHIHUHQFLD�OD�DVLJQDWXUD�

)XQGDPHQWRV�GH�0DWHPáWLFDV��FXUULFXODUPHQWH�HVWá�XELFDGD�HQ�HO�SULPHU�VHPHVWUH�\�FX\R�
REMHWLYR�JHQHUDO�FRQVLVWH�HQ�GRWDU�D�ORV�HVWXGLDQWHV�GH�FRQRFLPLHQWRV�VXVWHQWDGRV�HQ�GLYHUVRV�
JUDGRV�GH�MXVWLILFDFLyQ�TXH�YDQ�GH�DFXHUGR�DO�WHPD�HVSHFtILFR�FRQVLGHUDQGR�GHVGH�DUJXPHQWRV�
LQWXLWLYRV�KDVWD�GHPRVWUDFLRQHV�ULJXURVDV�HQ�ODV�áUHDV�GH�DULWPpWLFD��áOJHEUD��WULJRQRPHWUtD�\�
JHRPHWUtD��

(VWD�DVLJQDWXUD�IXH�VHOHFFLRQDGD��SXHVWR�TXH�VH�SUHWHQGH�VXEVDQDU�OD�FDUHQFLD�GH�
FRQFHSWXDOL]DFLyQ�\�ULJRU�PDWHPáWLFR�FRQ�OD�TXH�YLHQHQ�ORV�HVWXGLDQWHV�OXHJR�GH�VX�IRUPDFLyQ�
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PDWHPáWLFD�HQ�HO�FROHJLR��(Q�HVWH�VHQWLGR��VH�SUHWHQGH�FRQVWUXLU�ODV�EDVHV�FRQFHSWXDOHV�\�
SURFHGLPHQWDOHV�QHFHVDULDV�SDUD�TXH�SXHGDQ�DIURQWDU�VLQ�PD\RU�LQFRQYHQLHQWH�DVLJQDWXUDV�FRPR�
FáOFXOR�GLIHUHQFLDO��JHRPHWUtD�DQDOtWLFD�áOJHEUD�OLQHDO��FáOFXOR�LQWHJUDO��HQWUH�RWUDV��

3RU�RWUR�ODGR��)XQGDPHQWRV�GH�0DWHPáWLFDV�VH�HQFXHQWUD�RUJDQL]DGD�HQ�WUHV�PyGXORV�
DVRFLDGRV�D�DULWPpWLFD��áOJHEUD�\�WULJRQRPHWUtD��3DUD�HO�FDVR�GHO�PyGXOR�GH�DULWPpWLFD�VH�SUHWHQGH�
TXH�ORV�HVWXGLDQWHV�DGTXLHUDQ�ODV�KDELOLGDGHV�SURFHGLPHQWDOHV�\�FRQFHSWXDOHV�QHFHVDULDV�SDUD�
UHDOL]DU�RSHUDFLRQHV�EáVLFDV�HQWUH�HOHPHQWRV�GH�ORV�GLIHUHQWHV�FRQMXQWRV�QXPpULFRV��UHFRQRFLHQGR�
DVt�SURSLHGDGHV�IXQGDPHQWDOHV�GH�ODV�RSHUDFLRQHV�\�FDUDFWHUtVWLFDV�QRWDEOHV�\�SDUWLFXODUHV�GH�ORV�
FRQMXQWRV��$�WUDYpV�GHODV�HQVHxDQ]DV�GHO�PyGXOR�GH�áOJHEUD�VH�EXVFD�TXH�ORV�HVWXGLDQWHV�
DGTXLHUDQ�GHVWUH]D�VLPSOLILFDQGR�H[SUHVLRQHV�DOJHEUDLFDV�\�UHVROYLHQGR�SURSRVLFLRQHV�
DOJHEUDLFDV��HFXDFLRQHV��VLVWHPDV�GH�HFXDFLRQHV�\�GHVLJXDOGDGHV��\VX�UHODFLyQ�FRQ�OD�JHRPHWUtD��
HVWDEOHFLHQGR�DVt�XQ�UHIHUHQWH�JHRPpWULFR�D�OR�UHDOL]DGR�HQ�HO�FRQWH[WR�GH�OR�DOJHEUDLFR�(O�
SURSyVLWR�GHO�WHUFHU�PyGXOR�FRQFHUQLHQWH�D�WULJRQRPHWUtD�SUHWHQGH�TXH�ORV�HVWXGLDQWHV�UHVXHOYDQ�
WULáQJXORV��UHFRQR]FDQ�DOJXQDV�DSOLFDFLRQHV�GH�OD�WULJRQRPHWUtD�\�UHVXHOYDQ�VLWXDFLRQHV�
SUREOHPDV�TXH�LPSOLFDQ�HO�XVR�GH�OD�JHRPHWUtD�\�OD�WULJRQRPHWUtD��$GHPáV��VH�EXVFD�TXH�
DGTXLHUDQ�GHVWUH]D�\�FRPSUHQVLyQ�HQ�OD�UHVROXFLyQ�GH�HFXDFLRQHV�WULJRQRPpWULFDV�\�OD�
YHULILFDFLyQ�GH�LGHQWLGDGHV�WULJRQRPpWULFDV���

7RPDQGR�FRPR�UHIHUHQFLD�ORV�WUHV�PyGXORV�\�VXV�UHVSHFWLYRV�SURSyVLWRV��VH�KDQ�HVWDEOHFLGR�
SDUD�OD�DVLJQDWXUD�GH�)XQGDPHQWRV�GH�0DWHPáWLFDV�WUHV�WLSRV�GH�FRPSHWHQFLDV��D�VDEHU��ODV�
HVSHFtILFDV�GH�OD�DVLJQDWXUD��ODV�LQVWLWXFLRQDOHV�\�ODV�JHQpULFDV��(Q�UHODFLyQ�FRQ�ODV�FRPSHWHQFLDV�
HVSHFtILFDV��VH�KDQ�GHILQLGR�SDUWLFXODUPHQWH�WUHV�DVRFLDGDV�D�OD�PRGHODFLyQ�GH�SUREOHPDV��D�OD�
FRQVWUXFFLyQ�GH�HQWHV�PDWHPáWLFRV�\�OD�SHULFLD�DUJXPHQWDWLYD�3DUD�OD�SULPHUD�FRPSHWHQFLD�
HVSHFtILFD�GH�OD�DVLJQDWXUD��VH�HVSHUD�TXH�ORV�HVWXGLDQWHV�DGTXLHUDQ�OD�FDSDFLGDG�SDUD�H[WUDHU�OR�
UHOHYDQWH�GH�XQ�SUREOHPD�\�H[SUHVDUOR�HQ�OHQJXDMH�PDWHPáWLFR��3RU�RWUD�SDUWH�SDUD�OD�
FRQVWUXFFLyQ�GH�HQWHV��ORV�HVWXGLDQWHV�GHEHQ�WHQHU�OD�FDSDFLGDG�SDUD�FDUDFWHUL]DU�ORV�HQWHV�
PDWHPáWLFRV�VHJ~Q�VX�FRQVWLWXFLyQ�\�RSHUDWLYLGDG��)LQDOPHQWH��SDUD�OD�~OWLPD�FRPSHWHQFLD��VH�
HVSHUD�TXH�HVWpQ�HQ�OD�FDSDFLGDG�GH�DUJXPHQWDU�ORV�SURFHGLPLHQWRV�UHDOL]DGRV�\�ODV�KHUUDPLHQWDV�
HPSOHDGDV��(VWH�WLSR�GH�FRPSHWHQFLDV�VH�GHVDUUROODQ�HQ�HO�WUDQVFXUVR�GH�WRGR�HO�VHPHVWUH�\�VH�
HVSHUD�TXH�ORV�HVWXGLDQWHV�DGTXLHUDQ�HVWDV�GHVWUH]DV�PHGLDQWH�OD�UHVROXFLyQ�GH�HMHUFLFLRV�\�
DFWLYLGDGHV�SURSXHVWDV��

&RQ�HO�SURSyVLWR�GH�RUJDQL]DU�FXUULFXODUPHQWH�OD�DVLJQDWXUD�\�GHVDUUROODU�ODV�FRPSHWHQFLDV�
GH�pVWD��VH�KD�GLVHxDGR�XQ�SODQ�DQDOtWLFR�(figura 3)��HQ�HO�FXDO�VH�SUHVHQWDQ�DVSHFWRV�JHQHUDOHV�
FRPR��FODVLILFDFLyQ�GH�OD�DVLJQDWXUDV�VHJ~Q�HO�WLSR�GH�HQVHxDQ]DV��OD�FDQWLGDG�GH�FUpGLWRV��KRUDV�
SUHVHQFLDOHV�H�LQGHSHQGLHQWHV�DVLJQDGDV�SDUD�pVWD��$GHPáV��VH�GHVFULEH�FRQ�PáV�GHWDOOH�OD�
GLVWULEXFLyQ�GHO�FRQWHQLGR�WHPáWLFR��HQ�HO�FXDO�VH�HVWDEOHFH�XQD�UHODFLyQ�HQWUH�FDGD�PyGXOR��HO�
Q~PHUR�GH�VHPDQDV�GHVWLQDGR�SDUD�FDGD�XQR�GH�pVWRV��HO�FRQWHQLGR�PDWHPáWLFR�D�WUDEDMDU��OD�
PHWRGRORJtD�GH�HQVHxDQ]D�DSUHQGL]DMH�\��ILQDOPHQWH��ORV�FULWHULRV�HVWDEOHFLGRV�SDUD�OD�
HYDOXDFLyQ��(Q�FXDQWR�D�OD�HYDOXDFLyQ�GH�OD�DVLJQDWXUD��\�HQ�JHQHUDO�GH�WRGDV�ODV�DVLJQDWXUDV�GH�
FDGD�XQD�GH�ODV�FDUUHUDV�TXH�RIHUWD�OD�)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]��VH�GLYLGH�HQ�GRV�
FRUWHV��(O�SULPHUR�GH�HOORV�FRUUHVSRQGH�DO�����\�HO�VHJXQGR�DO������(Q�HO�FDVR�GH�)XQGDPHQWRV�
GH�0DWHPáWLFDV��OD�GLVWULEXFLyQ�GH�ODV�QRWDV�HQ�FDGD�XQR�GH�ORV�FRUWHV�VH�UHDOL]D�FRPR�VH�PXHVWUD�
HQ�OD�VLJXLHQWH�LPDJHQ��
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Figura 2.�'LVWULEXFLyQ�GH�SRUFHQWDMHV�GH�OD�HYDOXDFLyQ� 

Figura 3.�3ODQ�DQDOtWLFR�GH�OD�DVLJQDWXUD�GH�)XQGDPHQWRV�GH�0DWHPáWLFDV���

� )ase� Disexo de la estructura de la materia )undamentos de Matemáticas en el aula 
virtual��

(O�GLVHxR�GH�XQD�HVWUXFWXUD�FXUULFXODU�SUHVXSRQH�WHQHU�FODUR�FXáOHV�VRQ�ORV�RUJDQL]DGRUHV�
FXUULFXODUHV�D�WHQHU�HQ�FXHQWD�SDUD�OD�IRUPXODFLyQ�GH�OD�SURSXHVWD�R�SODQ�DQDOtWLFR�GH�FDGD�
DVLJQDWXUD��5LFR��������UHDOL]D�XQD�SURSXHVWD�VREUH�FXáOHV�VRQ�ORV�FRPSRQHQWHV�FRQYHQFLRQDOHV�
GHO�FXUUtFXOR�\�HQXQFLD�FXDWUR�GH�HOORV��REMHWLYRV��OD�PHWRGRORJtD��FRQWHQLGRV�\�HYDOXDFLyQ��
$GHPáV��KDFH�PHQFLyQ�DFHUFD�GH�TXH�ORV�GRFHQWHV�JHQHUDOPHQWH�VyOR�WRPDQ�HQ�FXHQWD�HO�
FRPSRQHQWH�TXH�DERUGD�HO�FRQWHQLGR��(V�GHFLU��VH�HQFDUJDQ�GH�FRPSUHQGHU�HO�REMHWR�PDWHPáWLFR�
D�DERUGDU�SHUR�GHMDQ�GH�ODGR�ORV�GHPáV�FRPSRQHQWHV��

HO�DQáOLVLV�GH�ODV�FXDWUR�FRPSRQHQWHV�VH�UHGXFH�DO�DQáOLVLV�GH�ORV�FRQWHQLGRV�\�D�
FRQVLGHUDFLRQHV�JHQpULFDV�VREUH�ODV�RWUDV�WUHV�FRPSRQHQWHV��(O�JUDGR�GH�JHQHUDOLGDG�FRQ�OD�
TXH�DSDUHFHQ�WUHV�GH�ODV�FRPSRQHQWHV��REMHWLYRV��PHWRGRORJtD�\�HYDOXDFLyQ��UHVXOWD�GLVSDU�
FRQ�OD�PD\RU�SUHFLVLyQ�FRQ�OD�TXH�DSDUHFHQ�GHWDOODGRV�ORV�FRQWHQLGRV��5LFR��������S�������
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7HQLHQGR�HQ�FXHQWD�HVWH�WLSR�GH�UHIOH[LyQ�VH�KD�SHQVDGR�GLVHxDU�XQ�FXUUtFXOR�EDVáQGRQRV�
QR�VyOR�HQ�ORV�FRQWHQLGRV�SURJUDPáWLFRV�D�GHVDUUROODU��VLQR�HQ�HOHPHQWRV�WDOHV�FRPR��OD�
PHWRGRORJtD��OD�HYDOXDFLyQ�\�ORV�REMHWLYRV��(V�DTXt�GRQGH�HO�DXOD�YLUWXDO�DFW~D�FRPR�XQ�UHFXUVR�
TXH�SHUPLWH�YLQFXODU�FDGD�XQR�GH�ORV�FRPSRQHQWHV�\�SRQHUORV�D�GLVSRVLFLyQ�WDQWR�GHO�GRFHQWH�
FRPR�GHO�HVWXGLDQWH���

/RV�UHFXUVRV�SURSRUFLRQDQ�VLWXDFLRQHV��R�D\XGDV�SDUD�WUDEDMDU�HQ�XQD�VLWXDFLyQ��HQ�OD�TXH�HO�
FRQFHSWR�HVWXGLDGR�VH�HPSOHD�VLJQLILFDWLYDPHQWH�\�SHUPLWH�GHVDUUROODU�DOJXQRV�
SURFHGLPLHQWRV��/D�QRFLyQ�GH�UHFXUVR�HV�PáV�DPSOLD�H�LPSUHFLVD��D\XGD�D�HYRFDU�HO�FRQFHSWR�
\�D�WUDEDMDU�VREUH�pO�HPSOHáQGROR�HQ�VLWXDFLRQHV�SUáFWLFDV��'HQWUR�GH�ORV�UHFXUVRV�DFWXDOHV�
HQFRQWUDPRV�ORV�PDWHULDOHV�GHULYDGRV�GH�ODV�QXHYDV�WHFQRORJtDV�GH�ORV�TXH�FRQYLHQH�KDFHU�
PHQFLyQ�H[SOtFLWD�FDGD�YH]�TXH�UHVXOWH�DGHFXDGD��5LFR��������S�������

(O�DXOD�YLUWXDO�HQWUD�D�MXJDU�XQ�SDSHO�PX\�LPSRUWDQWH�FRPR�XQ�VLVWHPD�GH�JHVWLyQ�GHO�
DSUHQGL]DMH�SDUD�HO�GHVDUUROOR�ySWLPR�GH�OD�DVLJQDWXUD��GRQGH�PHGLDQWH�ORV�GLYHUVRV�UHFXUVRV�\�
DFWLYLGDGHV�VH�KDFH�OD�RUJDQL]DFLyQ�FXUULFXODU�GH�FDGD�XQD�GH�ODV�DVLJQDWXUDV�\��HQ�HVWH�FDVR�
HVSHFtILFR��GH�)XQGDPHQWRV�GH�0DWHPáWLFDV�QRV�FHQWUDPRV�HQ�HO�DXOD�YLUWXDO�FRPR�XQD�
KHUUDPLHQWD�TXH�OH�SHUPLWH�DO�GRFHQWH�RUJDQL]DU�\�PHGLDU�ORV�SURFHVRV�GH�DSUHQGL]DMH�GDGRV�HQ�HO�
DXOD�ItVLFD��&DEH�DFODUDU�TXH�HQ�OD�)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]�H[LVWH�OD�SROtWLFD�GH�
XVR�GHO�DXOD�YLUWXDO�GRQGH�VH�HQXQFLD�TXH��el aula virtual es una herramienta de apoyo a los 
estudiantes para la clase presencial��(VWR�LQGLFD�TXH�QR�VH�WLHQH�HO�DXOD�YLUWXDO�FRPR�HO�~QLFR�
PHGLR�GH�DSUHQGL]DMH��VLQR�FRPR�XQ�FRPSOHPHQWR�D�ODV�DFFLRQHV�TXH�UHDOL]D�HO�GRFHQWH�IUHQWH�D�
IUHQWH�FRQ�VXV�HVWXGLDQWHV�HQ�HO�HVSDFLR�ItVLFR�DVLJQDGR��)XQGDFLyQ�8QLYHUVLWDULD�.RQUDG�/RUHQ]��
��������

9DOH�OD�SHQD�UHVDOWDU�TXH�D�SHVDU�GH�TXH�OD�XQLYHUVLGDG�RIUHFH�XQ�GLSORPDGR�HQ�HGXFDFLyQ�
YLUWXDO�SDUD�WRGRV�ORV�GRFHQWHV��HVWH�GLSORPDGR�VH�HQFDUJD�GHO�DSUHQGL]DMH�GHO�PDQHMR�GHO�VLVWHPD�
0RRGOH��WHQLHQGR�FRPR�EDVH�HO�GLVHxR�GH�ORV�GLIHUHQWHV�HOHPHQWRV�FRPR�29$V��IRURV��WDUHDV��
ZLNLV��HQWUH�RWURV��6LQ�HPEDUJR��ORV�OLQHDPLHQWRV�GH�WLSR�GLGáFWLFR�VRQ�IXQFLRQHV�GLUHFWDV�GH�FDGD�
XQD�GH�ODV�IDFXOWDGHV��SRU�HOOR�HQ�OD�UHDOL]DFLyQ�GHO�PDUFR�GHO�PRGHOR�SHGDJyJLFR�GHO�SURJUDPD�
VH�TXLVR�YLQFXODU�HO�DXOD�YLUWXDO�FRPR�XQD�KHUUDPLHQWD�RUJDQL]DGRUD�GHO�FXUUtFXOR��&DEH�
PHQFLRQDU�TXH�DQWHV�QR�VH�FRQWDED�FRQ�XQD�RUJDQL]DFLyQ�HVWUXFWXUDO�GHO�DXOD�YLUWXDO��VyOR�H[LVWtDQ�
HOHPHQWRV�FRPR�UHFXUVRV�\�DFWLYLGDGHV�DOHDWRULDV�GHQWUR�GHO�DXOD��ODV�FXDOHV�QR�SHUPLWHQ�
HVWDEOHFHU�XQD�UXWD�GH�DSUHQGL]DMH�QL�SRU�SDUWH�GHO�GRFHQWH��QL�GHO�HVWXGLDQWH��0HGLDQWH�HVWH�
HMHUFLFLR�VH�TXLVR�IXQGDPHQWDU�XQD�HVWUXFWXUD�FRPSOHWD�TXH�SHUPLWD�XQD�VHFXHQFLD�RUJDQL]DGD�\�
HVWUXFWXUDGD�GH�ODV�IRUPDV�GH�DSUHQGL]DMH�\�HQVHxDQ]D�SDUD�HO�GHVDUUROOR�GH�OD�DVLJQDWXUD��

(structura en el aula virtual de la asignatura del área básica�
/D�DVLJQDWXUD�)XQGDPHQWRV�GH�0DWHPáWLFDV�VH�HQFXHQWUD�XELFDGD��FRPR�VH�PHQFLRQy�

DQWHULRUPHQWH��HQ�ODV�DVLJQDWXUDV�GHO�áUHD�EáVLFD��TXH�WLHQHQ�OD�VLJXLHQWH�HVWUXFWXUD�GLGáFWLFD��
� )RUPXODFLyQ�GH�XQD�QHFHVLGDG�GH�FRQWH[WXDOL]DFLyQ��HV�XQ�HMHUFLFLR�TXH�VH�SXHGD�UHVROYHU�

FRQ�ODV�HQVHxDQ]DV�GHO�PyGXOR��VH�GHEH�SURSRQHU�HQ�HO�DXOD�YLUWXDO�FRPR�XQ�UHFXUVR��
� ([SOLFDFLyQ�GH�ODV�HQVHxDQ]DV��VRQ�GH�GRV�WLSRV��FRQFHSWXDOHV�\�DOJRUtWPLFDV��DPEDV�GHEHQ�

HVWDU�HQ�HO�DXOD�YLUWXDO�FRPR�UHFXUVRV��HQ�GLDJUDPDV�H[SOLFDGRV��SURSLRV�GH�FDGD�WLSR�GH�
HQVHxDQ]D��

� (MHUFLWDFLyQ�GH�ODV�HQVHxDQ]DV��VH�GHEH�SURSRQHU�XQ�WDOOHU�SDUD�FODVH��VHFXHQFLDGR�SRU�QLYHO�
GH�FRPSOHMLGDG��\�XQR�R�YDULRV�WDOOHUHV�H[WUD�FODVH��VHFXHQFLDGRV�SRU�QLYHO�GH�GLILFXOWDG�\�
FRQ�HMHUFLWDFLyQ�DEXQGDQWH���SXHGHQ�VHU�FDOLILFDGRV�R�QR��
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� 9HULILFDFLyQ�GH�ORV�DSUHQGL]DMHV��VH�SXHGH�KDFHU�PHGLDQWH�TXL]HV�HQ�DXOD�YLUWXDO�R�HQ�FODVH��
SXHGHQ�VHU�FDOLILFDGRV�R�QR��

� (YDOXDFLyQ�GH�ORV�DSUHQGL]DMHV�SRU�PyGXOR��VH�GHEH�KDFHU�PHGLDQWH�XQ�SDUFLDO��HQ�HO�TXH�
ORV�HVWXGLDQWHV�QR�GHEHQ�XVDU�UHFXUVRV�ELEOLRJUáILFRV��

� (YDOXDFLyQ�DFXPXODWLYD�GH�ORV�DSUHQGL]DMHV��VH�GHEH�KDFHU�XQ�H[DPHQ�ILQDO�DO�FXOPLQDU�OD�
DVLJQDWXUD��
(Q�HVWH�WLSR�GH�DVLJQDWXUDV�VH�GHEH�KDFHU�XQD�GLIHUHQFLDFLyQ�HQWUH�ORV�HVWXGLDQWHV�GH�

0DWHPáWLFDV�\�ORV�GH�,QJHQLHUtD��WDQWR�HQ�HQVHxDQ]DV��HMHUFLWDFLyQ��HYDOXDFLyQ�\�ELEOLRJUDItD��
(VWD�GLIHUHQFLDFLyQ�LPSOLFD�TXH�ORV�HVWXGLDQWHV�GH�0DWHPáWLFDV�GHEHQ�DSUHQGHU�ORV�FRQFHSWRV�
VXE\DFHQWHV�D�ODV�HQVHxDQ]DV�LPSDUWLGDV�HQ�FDGD�PyGXOR��FRQ�XQD�LQFOLQDFLyQ�KDFLD�OD�
MXVWLILFDFLyQ�GH�ORV�KHFKRV�PDWHPáWLFRV��(VWD�GLIHUHQFLDFLyQ�GHEH�SURPRYHU�ODV�VLJXLHQWHV�
FRPSHWHQFLDV�HQ�ORV�HVWXGLDQWHV�GH�0DWHPáWLFDV��FDSDFLGDG�GH�OHFWXUD�GH�WH[WRV�PDWHPáWLFRV��
RULHQWDFLyQ�D�OD�LQYHVWLJDFLyQ��FDSDFLGDG�GH�DSUHQGL]DMH�DXWyQRPR��

7HQLHQGR�HQ�FXHQWD�OR�PHQFLRQDGR�DQWHULRUPHQWH��HO�DXOD�YLUWXDO�GH�)XQGDPHQWRV�GH�
0DWHPáWLFDV�VH�KD�RUJDQL]DGR�DWHQGLHQGR�D�FDGD�XQR�GH�HVWRV�FULWHULRV��'HQWUR�GH�HVWD�
RUJDQL]DFLyQ�VH�SXHGHQ�HQFRQWUDU�29$V�TXH�SHUPLWHQ�XQD�LQWHUDFFLyQ�GLUHFWD�\�DWHPSRUDO�SDUD�
TXH�HO�HVWXGLDQWH�SXHGD�DFFHGHU�D�OD�LQIRUPDFLyQ�HQ�HO�PRPHQWR�HQ�TXH�OR�GHVHH��$�FRQWLQXDFLyQ�
VH�SUHVHQWDQ�DOJXQDV�LPáJHQHV�GH�ORV�29$V�TXH�KDQ�VLGR�GLVHxDGDV�SDUD�OD�DVLJQDWXUD��

�

�
Figura 4.�(MHPSOR�GHO�29$�UHODFLRQDGR�FRQ�OD�FODVLILFDFLyQ�GH�ORV�Q~PHURV�LUUDFLRQDOHV��

(Q�UHODFLyQ�FRQ�HO�PyGXOR�DVRFLDGR�D�OD�DULWPpWLFD��HO�DXOD�YLUWXDO�VH�HQFXHQWUD�HVWUXFWXUDGD�
FRPR�VH�PXHVWUD�D�FRQWLQXDFLyQ���
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�
Figura 5.�(MHPSOR�GH�OD�HVWUXFWXUD�GHO�DXOD�SDUD�HO�PyGXOR�GH�DULWPpWLFD��

&DGD�PyGXOR�HQ�HO�DXOD�YLUWXDO�HVWá�GLYLGLGR�HQ�VHPDQDV��FDGD�VHPDQD�FRQWLHQH�XQD�LPDJHQ�
R�GLDJUDPD�TXH�UHILHUH�R�VLQWHWL]D�DOJXQR�GH�ORV�FRQFHSWRV�TXH�VHUáQ�HQVHxDGRV�HQ�HO�WUDQVFXUVR�
GH�HVWD��/XHJR�GH�HVWD�LPDJHQ�DSDUHFHQ�ORV�GLIHUHQWHV�REMHWRV�YLUWXDOHV�GH�DSUHQGL]DMH��29$V��
TXH�FRPSOHPHQWDQ�ODV�HQVHxDQ]DV�UHDOL]DGDV�SRU�ORV�GRFHQWHV��/RV�HVWXGLDQWHV�SXHGHQ�DFFHGHU�D�
HVWRV�ODV�YHFHV�TXH�OR�UHTXLHUDQ��6HJXLGR��HQ�HO�DXOD�YLUWXDO�DSDUHFH�XQR�GH�ORV�TXLFHV�YLUWXDOHV�
GLVHxDGR�FRQ�HO�SURSyVLWR�GH�TXH�ORV�HVWXGLDQWHV��SRU�XQ�ODGR�WRPHQ�FRQFLHQFLD�GH�OD�
FRPSUHQVLyQ�FRQFHSWXDO�\�OD�GHVWUH]D�SURFHGLPHQWDO�TXH�KDQ�DGTXLULGR�KDVWD�HO�PRPHQWR�\�SRU�
RWUR�GH�ORV�SULQFLSDOHV�HUURUHV�SURFHGLPHQWDOHV�TXH�SXHGDQ�FRPHWHU��3RVWHULRU�D�ORV�TXLFHV�
DSDUHFH�HQ�HO�DXOD�ORV�WDOOHUHV��WDQWR�SDUD�ORV�LQJHQLHURV�FRPR�SDUD�ORV�PDWHPáWLFRV��(Q�HO�FDVR�
GHO�PyGXOR�GRV�DVRFLDGR�DO�áOJHEUD��XQD�GH�ODV�VHPDQDV�GHVWLQDGDV�SDUD�HVWH�VH�HQFXHQWUD�
HVWUXFWXUDGD�GH�OD�VLJXLHQWH�PDQHUD��
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�
Figura 6.�(MHPSOR�GH�OD�HVWUXFWXUD�GHO�DXOD�SDUD�HO�PyGXOR�GH�áOJHEUD��

(Q�HVWH�HMHPSOR��HO�DXOD�SDUD�OD�VHPDQD�FLQFR�HVWá�RUJDQL]DGD�LQLFLDOPHQWH�FRQ�XQ�
GLDJUDPD�TXH�VLQWHWL]D�OD�PDQHUD�FyPR�VH�GHEHQ�VLPSOLILFDU�H[SUHVLRQHV�DOJHEUDLFDV��
GHSHQGLHQGR�GH�OD�PDQHUD�FRPR�pVWDV�VHDQ�SUHVHQWDGDV��IDFWRUHV��WpUPLQRV��RSHUDFLRQHV�HQWUH�
IUDFFLRQHV�DOJHEUDLFDV�R�XQD�IUDFFLyQ�DOJHEUDLFD���/XHJR��DSDUHFH�XQ�REMHWR�YLUWXDO�HO�FXDO�UHDOL]D�
OD�PRGHODFLyQ�GH�OD�VLPSOLILFDFLyQ�GH�FDGD�XQD�GH�ODV�PDQHUDV��HQ�ODV�TXH�SXHGHQ�SUHVHQWDUVH�XQD�
H[SUHVLyQ�DOJHEUDLFD��$Vt�PLVPR��DOOt�DSDUHFH�XQ�GRFXPHQWR�GRQGH�VH�HVSHFLILFD�GHWDOODGDPHQWH�
FDGD�XQR�GH�ORV�SDVRV�TXH�VH�GHEHQ�UHDOL]DU��\�TXH�HVWá�HQ�HVWUHFKD�UHODFLyQ�FRQ�HO�29$��$O�ILQDO��
HQ�OD�RUJDQL]DFLyQ�GHO�DXOD�YLUWXDO��VH�GLVSRQHQ�WDQWR�HO�WDOOHU�TXH�VHUá�XWLOL]DGR�HQ�ODV�VHVLRQHV�GH�
FODVH�FRPR�HO�TXH�GHEHQ�UHVROYHU�SRU�IXHUD�GH�pVWD��FRQ�HO�SURSyVLWR�GH�TXH�ORV�HVWXGLDQWHV�
DGTXLHUDQ�GHVWUH]D�HQ�OD�VLPSOLILFDFLyQ�GH�H[SUHVLRQHV�DOJHEUDLFDV��

(O�DXOD�YLUWXDO�MXHJD�XQ�SDSHO�LPSRUWDQWH�GHQWUR�GH�HVWD�RUJDQL]DFLyQ��\D�TXH�SHUPLWH�
HVWDEOHFHU�GH�IRUPD�VLVWHPáWLFD��ODV�DFWLYLGDGHV�TXH�FRQOOHYDQ�D�XQ�DSUHQGL]DMH�HIHFWLYR�GH�ORV�
REMHWRV�PDWHPáWLFRV�VHxDODGRV��$GHPáV��GLVWULEX\H�ORV�WLHPSRV�\�SHUPLWH�GH�HVD�PDQHUD�TXH�HO�
HVWXGLDQWH�WHQJD�D�WHPSRUDOLGDG�GH�DFFHVR�DO�FRQRFLPLHQWR�\�SXHGD�IRUWDOHFHU�VX�DXWRQRPtD�
IUHQWH�D�VX�SURFHVR�GH�DSUHQGL]DMH��
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(Q�UHODFLyQ�FRQ�HO�PyGXOR�GH�WULJRQRPHWUtD��VH�SUHVHQWD�XQ�HMHPSOR�GH�OD�PDQHUD�FRPR�
HVWá�RUJDQL]DGD�OD�VHPDQD��HQ�OD�FXDO�VH�SUHWHQGH�HQVHxDU�HOHPHQWRV�FRQFHSWXDOHV�\�
SURFHGLPHQWDOHV�DVRFLDGRV�D�ORV�áQJXORV�HQWUH�SDUDOHODV��HO�WHRUHPD�GH�7KDOHV�\�HO�WHRUHPD�GH�
3LWáJRUDV��

�
 
Figura 7.�(MHPSOR�GH�OD�HVWUXFWXUD�GHO�DXOD�SDUD�HO�PyGXOR�GH�WULJRQRPHWUtD��

$�PHGLGD�TXH�VH�ILQDOL]DQ�ODV�UHVSHFWLYDV�HQVHxDQ]DV�GH�FDGD�PyGXOR�HQ�HO�DXOD�YLUWXDO�
HPHUJHQH[áPHQHV�SDUFLDOHV�GH�FRKRUWHV�DQWHULRUHV�R�WDOOHUHV�GH�UHSDVR�SDUD�TXH�ORV�HVWXGLDQWHV�
VH�HMHUFLWHQ��3DUD�HVWH�HMHPSOR��OD�LPDJHQ�FRQ�OD�TXH�VH�LQLFLD�OD�VHPDQD�����HVWá�UHODFLRQDGD�FRQ�
XQD�GH�ODV�GHPRVWUDFLRQHV�GHO�WHRUHPD�GH�3LWáJRUDV��6HJXLGR�DSDUHFHQ�DOJXQDV�29$V�
UHODFLRQDGDV�FRQ�OD�GHPRVWUDFLyQ�GH�ORV�áQJXORV�HQWUH�SDUDOHODV�\�ODV�GLIHUHQWHV�UHODFLRQHV�GH�
FRQJUXHQFLD�TXH�VH�SXHGHQ�HVWDEOHFHU�HQWUH�pVWRV��OD�GHPRVWUDFLyQ�GHO�WHRUHPD�GH�7DOHV�\�DGHPáV�
XQD�GHPRVWUDFLyQ�GHO�WHRUHPD�GH�3LWáJRUDV���
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(Q�HVWH�PyGXOR�FRPR�HQ�WRGRV�ORV�GHPáV�WDPELpQ�DSDUHFH�HO�WDOOHU�TXH�VHUá�XWLOL]DGR�HQ�HO�
WUDQVFXUVR�GH�ODV�FODVHV��6LQ�HPEDUJR��D�GLIHUHQFLD�GH�ORV�GHPáV�HMHPSORV��HQ�HVWH�DSDUHFH�XQ�
QXHYR�UHFXUVR��XQ�IRUR�HQ�HO�TXH�ORV�HVWXGLDQWHV�GHEHQ�UHDOL]DU�XQ�GRFXPHQWR�HVFULWR�FRQ�EDVH�D�
XQ�DUWtFXOR�GH�LQYHVWLJDFLyQ�HQ�HO�FXDO�VH�SUHVHQWD�XQD�DSOLFDFLyQ�GH�ODV�PDWHPáWLFDV��'H�HVWH�
PRGR��ORV�HVWXGLDQWHV�GHEHQ��D�WUDYpV�GHO�GRFXPHQWR�HVFULWR��GHVFULELU�OD�DSOLFDFLyQ�\�UHODFLRQDUOD�
FRQ�OD�DSURSLDFLyQ�GH�VX�IRUPDFLyQ��\D�VHD�FRPR�PDWHPáWLFR�R�FRPR�LQJHQLHUR��

&RPR�VH�SXHGH�REVHUYDU�GXUDQWH�WRGD�HO�DXOD�YLUWXDO�HPHUJHQ�ORV�HQWRUQRV�YLUWXDOHV�FLWDGRV�
SRU�5D\yQ�HW�DO���������SRU�HMHPSOR��HO�HQWRUQR�GH�FRQRFLPLHQWR�HVWD�GDGR�PHGLDQWH�ORV�UHFXUVRV�
\�ORV�29$V��(O�HQWRUQR�GH�FRODERUDFLyQ�D�WUDYpV�GH�ODV�UHWURDOLPHQWDFLRQHV�GH�ODV�DFWLYLGDGHV��HQ�
ORV�IRURV\�HQ�OD�SDUWH�GH�HYDOXDFLyQ�LQGLYLGXDO�GH�PRRGOH��(O�HQWRUQR�GH�DVHVRUtD�PHGLDQWH�ORV�
IRURV�GH�QRYHGDGHV�\�HO�LQER[��(O�HQWRUQR�GH�JHVWLyQ�PHGLDQWH�OD�RUJDQL]DFLyQ�GDGD�SRU�VHPDQDV�
\�ORV�WLHPSRV�GDGRV�HQ�HO�SODQ�DQDOtWLFR��DGHPáV�ODV�KHUUDPLHQWDV�FRPR�HO�FDOHQGDULR�\�ORV�
DQXQFLRV��3RU�~OWLPR�HO�HQWRUQR�GH�H[SHULPHQWDFLyQ�PHGLDQWH�ODV�DFWLYLGDGHV�SURSXHVWDV�DO�
LQWHULRU�GH�ORV�WDOOHUHV��

Conclusiones�
(O�DXOD�YLUWXDO�SHUPLWH�REVHUYDU�ORV�FRQWHQLGRV�GH�XQD�DVLJQDWXUD�GDGD��SHUR�VREUH�WRGR�

FXPSOH�FRQ�OD�IXQFLyQ�GH�RUJDQL]DGRU�HQ�GRQGH�VH�JHVWLRQD�HO�FRQRFLPLHQWR�TXH�VH�SUHWHQGH�
HQVHxDU�\�SHUPLWH�REVHUYDU�FRQ�PD\RU�GHWHQLPLHQWR�ODV�PHWRGRORJtDV�XWLOL]DGDV�SDUD�OD�DFFLyQ�
GHO�DSUHQGL]DMH��OD�HYDOXDFLyQ�\�OD�SUHSDUDFLyQ�GH�ORV�FRQWHQLGRV���

(O�FXUUtFXOR�VH�SXHGH�WUDVODSDU�HQ�HVFHQDULRV�FRPR�ODV�DXODV�YLUWXDOHV�\�QR�VyOR�VH�REVHUYD�
FRPR�XQ�HOHPHQWR�WHFQROyJLFR�GH�D\XGD�SDUD�HO�DSUHQGL]DMH��DGHPáV�SHUPLWH�HYLGHQFLDU�RWUD�
UHSUHVHQWDFLyQ�GH�ODV�IRUPDV�GH�RUJDQL]DFLyQ�\�ORV�HOHPHQWRV�TXH�OR�SXHGDQ�FRPSRQHU��

(O�FXUUtFXOR�VH�SXHGH�REVHUYDU�PHGLDQWH�GLYHUVRV�PHFDQLVPRV�WHFQROyJLFRV�FRPR�OR�VRQ�
ODV�DXODV�YLUWXDOHV��PHGLDQWH�XQD�RUJDQL]DFLyQ�FODUD�\�HYLGHQWH�SDUD�HO�HVWXGLDQWH�TXH�FRQWHQJD�
WRGRV�ORV�HOHPHQWRV�GDGRV�DO�LQWHULRU�GHO�DXOD�ItVLFD�SHUPLWLpQGROH�UHFRQRFHU�\�DSURSLDUVH�GH�XQD�
UXWD�GH�DSUHQGL]DMH��

(O�DXOD�YLUWXDO�SHUPLWH�DO�HVWXGLDQWH�WHQHU�XQD�RUJDQL]DFLyQ�FODUD�GH�ORV�HOHPHQWRV�FRPR�
FRQWHQLGRV��PHWRGRORJtD��HYDOXDFLyQ�\�UHFXUVRV��DGHPáV�SHUPLWH�XQD�LQWHUDFFLyQ�HQWUH�WRGRV�ORV�
LQGLYLGXRV�GH�OD�FODVH��

(O�DXOD�YLUWXDO�SHUPLWH�TXH�HO�HVWXGLDQWH�SXHGD�UHWURFHGHU�R�DYDQ]DU�HQ�ORV�DSUHQGL]DMHV�
GDGRV��HV�GHFLU�DEUH�HO�FXUUtFXOR�SDUD�TXH�QR�VHD�VROR�SRWHVWDG�GHO�GRFHQWH��DGHPáV�JHQHUD�
LQWHUDFFLRQHV��HQ�ODV�FXDOHV�HO�VLVWHPD�GH�JHVWLyQ�GH�OD�LQIRUPDFLyQ�HV�RUJDQL]DGR�\�FRQWURODGR�
PHGLDQWH�ORV�GLIHUHQWHV�HOHPHQWRV�FRPR�DFWLYLGDGHV�\�UHFXUVRV���
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O uso de Vodcasts na disciplina de Cálculo Diferencial e Integral� 
o ponto de vista dos alunos 

'DLVH�/DJR�3HUHLUD�Souto�
8QLYHUVLGDGH�GR�(VWDGR�GH�0DWR�*URVVR��
%UDVLO�
GDLVH#XQHPDW�EU�

Resumo 
2�REMHWLYR�GHVWD�FRPXQLFDomR�p�LQYHVWLJDU��FRP�EDVH�QRV�DUJXPHQWRV�GH�DOXQRV��R�
PRGR�FRPR�RV�vodcasts�SRGHP�FRQWULEXLU�SDUD�D�SURGXomR�GH�FRQKHFLPHQWR�QD�
GLVFLSOLQD�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO��2�WHUPR�vodcasts GHYH�VHU�HQWHQGLGR�
FRPR�XPD�IRUPD�GH�SXEOLFDomR�GH�YtGHRV�QD�LQWHUQHW��FXMD�FDSWXUD�GH�LPDJHQV�p�IHLWD�
FRP�XPD�FkPHUD��2V�GDGRV�IRUDP�FROHDGRV�SRU�PHLR�GH�HQWUHYLVWDV�UHDOL]DGDV�FRP�
DOXQRV�TXH�IUHTXHQWDP�R�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�GH�XPD�8QLYHUVLGDGH�
3~EOLFD�%UDVLOHLUD��$�EDVH�WHyULFD�SDUD�D�DQáOLVH�GHVVHV�GDGRV�HVWá�DOLFHUoDGD�QD�YLVmR�
HSLVWHPROyJLFD�DVVRFLDGD�j�LGHLD�GH�VLVWHPDV�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�
PtGLDV��TXH�FRQVLGHUD�D�XQLmR�HQWUH�DWRUHV�KXPDQRV�H�QmR�KXPDQRV�FRPR�XPD�FpOXOD�
EáVLFD�TXH�VH�UHODFLRQD�GLDOpWLFDPHQWH�GXUDQWH�R�SURFHVVR�GH�SURGXomR�GH�
FRQKHFLPHQWR��2V�UHVXOWDGRV�LQGLFDUDP�TXH�RV�YtGHRV�FRPSDUWLOKDP�FRP�R�SURIHVVRU�
SDSpLV�LPSRUWDQWHV�QR�SURFHVVR�GH�SURGXomR�GR�FRQKHFLPHQWR�GD�GLVFLSOLQD�GH�
&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO� 
Palavras chave��,QWHUQHW��9tGHRV��$SUHQGL]DJHP�GD�0DWHPáWLFD��7HRULD�GD�
$WLYLGDGH��6HUHV�KXPDQRV�FRP�PtGLDV��

Introdução 
$�SUHVHQoD�GH�GLVFLSOLQDV�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO��&',��QRV�FXUVRV�GH�

0DWHPáWLFD��VHQGR�HOHV�GH�/LFHQFLDWXUD�RX�%DFKDUHODGR�p�FRQVLGHUDGD�IXQGDPHQWDO�SDUD�D�
IRUPDomR�GH�SURILVVLRQDLV�QHVWHV�FDPSRV��$XWRUDV�FRPR�)UDQFKL��������H�6RDUHV��������
HQWHQGHP�TXH�RV�FRQFHLWRV�HVWXGDGRV�QHVWDV�GLVFLSOLQDV�VmR�UHOHYDQWHV�WDQWR�FRPR�XP�
IXQGDPHQWR�WHyULFR��FRPR�WDPEpP�XPD�EDVH�SDUD�R�GLáORJR�FRP�RXWUDV�áUHDV�SRU�PHLR��
SULQFLSDOPHQWH�GD�HODERUDomR�GH�PRGHORV�PDWHPáWLFRV�TXH�UHSUHVHQWHP�IHQ{PHQRV�

1R�HQWDQWR��DOJXQV�HVWXGRV�DSRQWDP�TXH�HVVDV�GLVFLSOLQDV�DSUHVHQWDP�KLVWRULFDPHQWH�
EDL[RV�tQGLFHV�GH�DSURYDomR��QmR�DSHQDV�HP�FXUVRV�GH�0DWHPáWLFD��PDV�WDPEpP�HP�RXWUDV�áUHDV�
FRPR�DV�(QJHQKDULDV��$GPLQLVWUDomR��*HRORJLD��(FRORJLD��%LRORJLD��HWF���/RSHV��������0kVLK��
*RPHV��������0XUWD��0á[LPR���������7DLV�tQGLFHV�SRGHP��PXLWDV�YH]HV��LQIOXHQFLDU�QR�SURFHVVR�
GH�HYDVmR�GHVVHV�DOXQRV�GD�XQLYHUVLGDGH��7DOYH]�SRU�LVVR��PXLWDV�YH]HV�RV�HVWXGDQWHV�DSUHVHQWHP�
WUDoRV�GH�LQVHJXUDQoD�H�PHGR�DQWHV�PHVPR�GH�FXUVá�ODV��(VVH�FRPSRUWDPHQWR�WDPEpP�SRGH�VHU�
MXVWLILFDGR�SHOD�IDOWD�GH�FRPSUHHQVmR�GRV�HVWXGDQWHV�VREUH�D�UHOHYkQFLD�GD�GLVFLSOLQD�SDUD�D�VXD�
IRUPDomR��

(VWD�SUREOHPáWLFD�WHP�VLGR�GLVFXWLGD�HP�DOJXPDV�SHVTXLVDV�TXH�VXJHUHP��FRPR�XPD�IRUPD�
GH�VXSHUDomR�GHVVDV�³FULVHV´�QR�HQVLQR�GH�&',��D�DGRomR�GH�DERUGDJHQV�SHGDJyJLFDV�LQRYDGRUDV��
8P�H[HPSOR�p�R�WUDEDOKR�GH�6RDUHV��������TXH�SURS{V�D�HVWXGDQWHV�GH�XP�FXUVR�GH�JUDGXDomR�



O uso de Vodcasts na disciplina de Cálculo Diferencial e Integral: …� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

HP�%LRORJLD��XPD�DERUGDJHP�SHGDJyJLFD�TXH�FRQWHPSODYD�R�XVR�GH�XP�software. 2XWUR�HVWXGR�
TXH�DSUHVHQWD�QRYDV�IRUPDV�GH�VH�DERUGDU�RV�FRQWH~GRV�GH�&',�p�R�GH�$OPHLGD���������TXH�UHODWD�
XPD�H[SHULrQFLD�FRP�R�XVR�GH�applets�H�GH�IyUXQV�GH�GLVFXVVmR�HP�XP�DPELHQWH�YLUWXDO�GH�
DSUHQGL]DJHP�SDUD�LQWHUDo}HV�DVVtQFURQDV�FRP�D�ILQDOLGDGH�GH�VDQDU�SRVVtYHLV�G~YLGDV�GRV�
DFDGrPLFRV��$OpP�GHVVDV��GHVWDFD�VH�D�SHVTXLVD�GH�'RPLQJXHV��������TXH�GLUHFLRQD�R�ROKDU�SDUD�
R�SDSHO�GRV�YtGHRV�QDV�DXODV�PXOWLPRGDLV�GH�0DWHPáWLFD�$SOLFDGD���

(P�FRPXP�HVVHV�HVWXGRV�VXJHUHP�TXH�DV�WHFQRORJLDV�GLJLWDLV�HVWmR�FDGD�YH]�PDLV�
SUHVHQWHV�QDV�DXODV�GH�&áOFXOR��1R�HQWDQWR��p�LPSRUWDQWH�TXH�VH�TXHVWLRQH��HODV�FRQWULEXHP�
HIHWLYDPHQWH�SDUD�R�SURFHVVR�GH�SURGXomR�GH�FRQKHFLPHQWR"�&RPR"�$SRLDGR�QHVWDV�TXHVW}HV�
HVWá�R�REMHWLYR�GHVWD�FRPXQLFDomR��LQYHVWLJDU��FRP�EDVH�QRV�DUJXPHQWRV�GH�DOXQRV��R�PRGR�FRPR�
R�XVR�GH�vodcasts��YtGHRV�SXEOLFDGRV�QD�LQWHUQHW��FXMD�FDSWXUD�GH�LPDJHQV�p�IHLWD�FRP�XPD�
FkPHUD��SRGHP�FRQWULEXLU�SDUD�D�SURGXomR�GH�FRQKHFLPHQWR�QD�GLVFLSOLQD�GH�&',��

3DUD�WDQWR��IRUDP�HQWUHYLVWDGRV�DOXQRV�GH�XP�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�GH�XPD�
XQLYHUVLGDGH�S~EOLFD�EUDVLOHLUD�TXH�FXUVDUDP�RX�FXUVDP�GLVFLSOLQDV�GH�&',��3RU�QmR�VH�WHU�D�
SUHRFXSDomR�FRP�XPD�UHSUHVHQWDWLYLGDGH�QXPpULFD�HPSUHJRX�VH�XPD�D�DERUGDJHP�TXDOLWDWLYD�
SDUD�D�DQáOLVH�GRV�GDGRV��TXH�IRL�SDXWDGD�QD�YLVmR�HSLVWHPROyJLFD�DVVRFLDGD�j�LGHLD�GH�VLVWHPDV�
GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�PtGLDV�D�TXDO�p�GLVFXWLGD�D�VHJXLU��

Sistemas de atividade seres�humanos�com�vodcasts 
2�WtWXOR�GHVVD�VHomR�³VLVWHPDV�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�vodcasts´�p�XPD�YDULDomR�

XWLOL]DGD�SDUD�HVSHFLILFDU�HVVH�HVWXGR��TXH�WRPD�FRPR�EDVH�SDUD�DQáOLVH�GRV�GDGRV�D�SHUVSHFWLYD�
WHyULFR�PHWRGROyJLFD�³VLVWHPDV�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�PtGLDV´��(OD�YHP�VHQGR�
SURSRVWD�H�GLVFXWLGD�SRU�6RXWR������������������������D���6RXWR�H�$UD~MR���������6RXWR�H�%RUED�
�����������D���FRP�EDVH�QD�LQWHUVHFomR�GDV�LGHLDV�GR�FRQVWUXWR�WHyULFR�VHUHV�KXPDQRV�FRP�
PtGLDV���6�+�&�0����%RUED��������%RUED��9LOODUUHDO��������H�GD�YHUWHQWH�GD�WHRULD�GD�DWLYLGDGH���
7�$���SURSRVWD�SRU�(QJHVWU|P���������2�WHUPR�vodcasts�SDUWLFXODUL]D�D�PtGLD�TXH�HVWá�HP�
DQáOLVH��HOH�GHULYD�GD�SDODYUD�podcast�TXH�VH�UHIHUH�D�SXEOLFDo}HV�GH�DUTXLYRV�GH�PtGLDV�GLJLWDLV�±�
áXGLRV��YtGHRV��LPDJHQV��WH[WRV��HWF�±�TXH�VmR�SXEOLFDGRV�QD�LQWHUQHW��5RFKD��&RXWLQKR���������2�
SUHIL[R�VOD p�XPD�DEUHYLDomR�GD�H[SUHVVmR�Vídeo On Demand�TXH�LPSOLFD�QD�FDSWXUD�GH�YtGHRV�
FRP�R�XVR�GH�XPD�FkPHUD���

'H�DFRUGR�FRP�R�FRQVWUXWR�VHUHV�KXPDQRV�FRP�PtGLDV��H[LVWHP�GLIHUHQWHV�PtGLDV�RX�
WHFQRORJLDV�TXH�WrP��DR�ORQJR�GD�KLVWyULD��FRQGLFLRQDGR��VHP�GHWHUPLQDU��D�SURGXomR�GH�GLVWLQWRV�
WLSRV�GH�FRQKHFLPHQWRV��2V�VHUHV�KXPDQRV��DR�LQWHUDJLUHP�FRP�XPD�GDGD�PtGLD��UHRUJDQL]DP�R�
SHQVDPHQWR�GH�DFRUGR�FRP�DV�P~OWLSODV�SRVVLELOLGDGHV�H�UHVWULo}HV�TXH�HOD�RIHUHFH���%25%$��
9LOODUUHDO���������1HVVDV�GLVWLQWDV�RUJDQL]Do}HV�H�RX�UHRUJDQL]Do}HV�GR�SHQVDPHQWR�TXH�p�
FROHWLYR��SRLV�UH~QH�DWRUHV�KXPDQRV�H�QmR�KXPDQRV��p�TXH�R�SURFHVVR�GH�SURGXomR�GH�
FRQKHFLPHQWR�RFRUUH��1DV�SDODYUDV�GH�%RUED�H�9LOODUUHDO��,ELGHP��HVVD�SURGXomR�GHYH�VHU�
HQWHQGLGD�FRPR�XP�“pensar com” PtGLDV��,VVR�SRUTXH�HODV�GHVHPSHQKDP�XP�SDSHO�PDLV�
DEUDQJHQWH�GR�TXH�VLPSOHVPHQWH�XP�VXSRUWH�RX�YHtFXOR�GH�PHQVDJHP�TXH�“através de” VH�
SURGX]�FRQKHFLPHQWR��RX�VHMD��HODV�VmR�SDUWH�FRQVWLWXWLYD�GHVVH�SURFHVVR��

2�SURFHVVR�GH�UHRUJDQL]DomR�GR�SHQVDPHQWR�HVWá�LQWHU�UHODFLRQDGR�D�RXWUR�SURFHVVR��R�GD�
PROGDJHP�UHFtSURFD��'H�DFRUGR�FRP��%RUED���������������RV�feedbacks�GDGRV�SRU�XPD�
GHWHUPLQDGD�PtGLD�LQIOXHQFLDP�QR�UDFLRFtQLR�GH�TXHP�LQWHUDJH�FRP�HODV��HP�RXWUDV�SDODYUDV��D�
PtGLD�PROGD�R�VHU�KXPDQR��3RU�RXWUR�ODGR��RV�VHUHV�KXPDQRV�WDPEpP�D�PROGDP�QD�PHGLGD�HP�
TXH�D�XWLOL]DP��'HVVH�PRGR��HODV�VmR�HOHPHQWRV�FHQWUDLV�QR�SURFHVVR�GH�SURGXomR�GH�
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FRQKHFLPHQWR��$VVLP��VH�DVVXPH�QHVWH�HVWXGR�TXH�R�FROHWLYR�IRUPDGR�GXUDQWH�R�SHQVDU�FRP�
Vodcasts LQIOXHQFLDUá�QR�FRQKHFLPHQWR�TXH�VHUá�SURGX]LGR��(P�YLVWD�GLVVR��SRGH�VH�FRQMHFWXUDU�
TXH�RV�YtGHRV��D�RUDOLGDGH�H�D�HVFULWD�SRGHUmR�PRGLILFDU�D�IRUPD�FRPR�RV�DOXQRV�HVWXGDP�H�
SURGX]HP�FRQKHFLPHQWR�VREUH�RV�FRQWH~GRV�GDV�GLVFLSOLQDV�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO�GR�
FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD���

(VVDV�LGHLDV�TXH�IXQGDPHQWDP�R�FRQVWUXWR�VHUHV�KXPDQRV�FRP�PtGLDV�VmR�EDVHDGDV�QRV�
HVWXGRV�GH�7LNKRPLURY��������H�GH�/pY\���������(P�SDUWLFXODU��7LNKRPLURY�FRQVLGHUD�GD�WHRULD�
GD�DWLYLGDGH�D�LGHLD�GH�PHGLDomR��TXH�HVWá�LPSOtFLWD�QR�FRQFHLWR�GH�UHRUJDQL]DomR�GR�SHQVDPHQWR�
SUHVHQWH�QRV�SURFHVVRV�GH�LQWHUDomR�GRV�VHUHV�KXPDQRV�FRP�R�DPELHQWH��(P�6RXWR���������6RXWR�
H�$UD~MR��������H�6RXWR�H�%RUED��������SURSRUFLRQRX�VH�DR�FRQVWUXWR�VHUHV�KXPDQRV�FRP�
PtGLDV�XPD�YROWD�D�VXDV�UDt]HV�GD�WHRULD�GD�DWLYLGDGH��FXMR�IUXWR�GHVVD�UHDSUR[LPDomR�UHVXOWRX�HP�
XPD�H[SDQVmR�GDV�LGHLDV�GR�SUySULR�FRQVWUXWR��'D�7�$��EXVFRX�VH�D�LGHLD�GH�VLVWHPDV�GH�
DWLYLGDGH�SURSRVWD�SRU�(QJHVWU|P���������TXH�p�FRQVLGHUDGR�FRPR�D�XQLGDGH�PtQLPD�GH�DQáOLVH�
�ILJXUD������
 
 

 
 
 
 
 

 �
 
 
Figura 1.�5HSUHVHQWDomR�GR�VLVWHPD�GH�DWLYLGDGH�KXPDQD��6RXWR����������

1D�UHSUHVHQWDomR�GR�VLVWHPD�GH�DWLYLGDGH�KXPDQD��ILJ������RV�VXMHLWRV�VmR�RV�LQGLYtGXRV�
FXMR�SRGHU�GH�DJLU�p�WRPDGR�FRPR�SRQWR�GH�YLVWD�QD�DQáOLVH��2V�DUWHIDWRV�VmR�PHLRV�PHGLDFLRQDLV�
H�UHIHUHP�VH�jV�PáTXLQDV��j�HVFULWD��j�IDOD��DRV�JHVWRV��HWF��2�REMHWR�p�D�³PDWpULD�SULPD´�RX�
³HVSDoR�SUREOHPD´�SDUD�R�TXDO�D�DWLYLGDGH�p�GLUHFLRQDGD�H�TXH�p�WUDQVIRUPDGR�HP�SURGXWR��$�
FRPXQLGDGH�DEUDQJH�WRGRV�TXH�FRPSDUWLOKDP�R�PHVPR�REMHWR��$�GLYLVmR�GR�WUDEDOKR�UHIHUH�VH�j�
GLVWULEXLomR�GH�WDUHIDV�H�DV�UHJUDV�VmR�RV�UHJXODPHQWRV��DV�QRUPDV�H�FRQYHQo}HV�TXH�UHJXODP�R�
VLVWHPD��(QJHVWU|P���������
� (P�6RXWR��������Ká�XPD�GLVFXVVmR�HP�WRUQR�GR�SDSHO�GDV�PtGLDV�QR�VLVWHPD�SURSRVWR�SRU�
(QJHVWU|P��&RP�DV�OHQWHV�GD�7�$��HODV�RFXSDULDP�DSHQDV�D�SRVLomR�GH�DUWHIDWRV��DWXDQGR�FRPR�
PHGLDGRUDV�GD�UHODomR�GRV�VXMHLWRV�FRP�R�REMHWR�GD�DWLYLGDGH��1R�HQWDQWR��DR�DQDOLVDU�HVVH�
PHVPR�VLVWHPD�FRP�EDVH�QR�FRQVWUXWR�VHUHV�KXPDQRV�FRP�PtGLDV��DSRLDGD�SDUWLFXODUPHQWH�QD�
QRomR�PROGDJHP�UHFtSURFD�VH�FRQFOXLX�TXH�DV�PtGLDV�SRGHP�VHU�WUDQVIRUPDGDV�SHORV�VHUHV�
KXPDQRV�H��DR�PHVPR�WHPSR��HODV�SRGHP�WUDQVIRUPD�ORV��,VVR�VLJQLILFD�TXH�XPD�GDGD�PtGLD�
SRGH�GHVHPSHQKDU�WDPEpP�R�SDSHO�GH�REMHWR�QR�VLVWHPD�GH�DWLYLGDGH��WHQGR��GHVVH�PRGR��FRPR�
UHVXOWDGR�PXGDQoDV�QR�SURFHVVR�GH�SURGXomR�GH�FRQKHFLPHQWR���

6XMHLWRV�

5HJUDV� &RPXQLGDGH 'LYLVmR�GR�7UDEDOKR�

2EMHWR� 3URGXWR 

$UWHIDWRV 
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$OpP�GHVVHV�GRLV�SDSpLV�DV�PtGLDV�SRGHP�GHVHPSHQKDU�SDSpLV�QD�FRPXQLGDGH��QDV�UHJUDV��
QD�RUJDQL]DomR�GR�WUDEDOKR��H��DWp�PHVPR�QDV�IXQo}HV�GRV�VXMHLWRV��,VVR�VLJQLILFD�TXH�XP�VLVWHPD�
6�+�&�0��TXDOTXHU�TXH�VHMD��QmR�GHYH�VHU�WRPDGR�FRPR�XPD�HVWUXWXUD�UtJLGD��PDV�DQWHV�FRPR�
DOJR�IXQGDPHQWDOPHQWH�GLQkPLFR��IOXLGR�H�VHQVtYHO�DRV�PRYLPHQWRV�TXH�RFRUUHP�WDQWR�QR�VHX�
LQWHULRU�FRPR�QR�VHX�H[WHULRU��'H�IRUPD�UHVXPLGD�IRL�DVVLP�TXH�VH�GHVHQYROYHX�D�LGHLD�GH�
VLVWHPDV�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�PtGLDV�TXH�HQWUHODoD�RV�FRQFHLWRV�GD�7�$�H�GR�6�+�&�
0��PDV�TXH�WDPEpP�SRVVXL�FDUDFWHUtVWLFDV�SUySULDV��ILJ�������
�
�
�

�
 

 
 
 
 
 
 
 
 
 

  
 
 
 
�
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Figura 2.�5HSUHVHQWDomR�GR�VLVWHPD�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�PtGLDV��6RXWR����������

� 1HOH��D�SURSRVWD�GH�HVWXGR�RX�SHGDJyJLFD�JDQKD�HVSDoR�H�YLVLELOLGDGH�QR�PRPHQWR�GD�
DQáOLVH�GR�GHVHQYROYLPHQWR�GD�DWLYLGDGH��$SHVDU�GH�HOD��QD�UHSUHVHQWDomR�GD�ILJXUD�����VHU�
GHVWDFDGD�FRPR�PHGLDGRUD�GD�UHODomR�HQWUH�DV�UHJUDV�H�D�RUJDQL]DomR�GR�WUDEDOKR�p�SUHFLVR�

�������������������������������������������������
��(P�VLVWHPDV�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�PtGLDV�p�DGRWDGR�R�WHUPR�organização DR�LQYpV�GH�divisão�
GR�WUDEDOKR�FRPR�WHP�VLGR�XVXDOPHQWH�HPSUHJDGR�QD�WHRULD�GD�DWLYLGDGH��6HJXQGR�6RXWR���������D�
SDODYUD�GLYLVmR�SRGHULD�UHPHWHU�D�LGHLD�GH�DOJR�IUDJPHQWDGR��H�FRP�LVVR��JHUDU�LQFRPSUHHQV}HV�VREUH�R�
VLVWHPD�TXH�WDPEpP�VH�IXQGDPHQWD�QRV�SUHVVXSRVWRV�GR�WUDEDOKR�FRODERUDWLYR���
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FRQVLGHUDU�TXH�HVVH�VLVWHPD�GH�DWLYLGDGH�VH�GHVHQYROYH�SRU�PHLR�GH�PHGLDo}HV�GLDOpWLFDV�H�GHYH�
VHU�YLVWR�FRPR�XPD�XQLGDGH��$VVLP��HP�VLVWHPDV�VHUHV�KXPDQRV�FRP�PtGLDV��D�SURSRVWD�
SHGDJyJLFD�WDPEpP�FRODERUDUá�SDUD�D�WUDQVIRUPDomR�GR�REMHWR�HP�SURGXWR��$OpP�GLVVR��RXWUD�
FDUDFWHUtVWLFD�GHVVH�WLSR�GH�VLVWHPD�p�D�PRELOLGDGH�GDV�PtGLDV��TXH�DV�SRVVLELOLWD�GHVHPSHQKDU�
P~OWLSORV�SDSpLV��'HVVH�PRGR��XP�GDGR�FROHWLYR�SHQVDQWH�GH�DWRUHV�KXPDQRV�H�QmR�KXPDQRV�
VHULD�QmR�DSHQDV�D�XQLGDGH�EáVLFD�GH�SURGXomR�GH�FRQKHFLPHQWR��PDV�WDPEpP�XPD�SDUWH�GD�
DWLYLGDGH�TXH�VH�PHWDPRUIRVHLD�GH�DFRUGR�FRP�RV�PRYLPHQWRV�GR�VLVWHPD��RX�VHMD��XPD�FpOXOD�
TXH�VH�UHODFLRQD�GLDOHWLFDPHQWH�WUDQVIRUPDQGR�VH�H�VHQGR�WUDQVIRUPDGD���

O conte[to e aspectos metodolygicos do estudo  
(VWD�SHVTXLVD�SRGH�VHU�FRQVLGHUDGD�XP�HVWXGR�GH�FDVR��SRLV�GH�DFRUGR�FRP�$QGUp��������D�

ILQDOLGDGH�GHVVH�WLSR�GH�HVWXGR�SRGH�VHU�LOXVWUDU�R�XVR�GH�SURFHGLPHQWRV��FRP�YLVWDV�j�JHUDomR�GH�
HVWtPXORV�SDUD�R�HQULTXHFLPHQWR�GR�GHEDWH�GH�XP�GDGR�WHPD��6HQGR�TXH�VXD�DSOLFDomR�p�
DGHTXDGD�SDUD�LQYHVWLJDU�SUREOHPDV�SUáWLFRV��TXHVW}HV�TXH�HPHUJHP�QR�GLD�D�GLD��FRPR�p�R�FDVR�
GD�SUREOHPáWLFD�DSUHVHQWDGD��GH�IRUPD�UHVXPLGD��QD�LQWURGXomR�GHVWD�FRPXQLFDomR��D�TXDO�LQGLFD�
DOJXPDV�GLILFXOGDGHV�QR�HQVLQR�H�QD�DSUHQGL]DJHP�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO���

2�FRQWH[WR�GD�FROHWD�GH�GDGRV�IRL�XP�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�QRWXUQR�TXH�p�
RIHUWDGR�HP�XP�GRV�FDPSL�GH�XPD�XQLYHUVLGDGH�S~EOLFD�EUDVLOHLUD�TXH�VH�ORFDOL]D�QR�LQWHULRU�GR�
HVWDGR�GH�0DWR�*URVVR��ILJXUD������

 
Figura 3.�0DSD�GH�0DWR�*URVVR��%UDVLO���

$�FLGDGH�GH�%DUUD�GR�%XJUHV�RQGH�VH�VLWXD�R�FDPSXV�HVWá�ORFDOL]DGD�HQWUH�RV�ELRPDV�GR�
3DQWDQDO��&HUUDGR�H�$PD]{QLD�/HJDO�H�GH�DFRUGR�FRP�R�FHQVR�GH������GR�,QVWLWXWR�%UDVLOHLUR�GH�
*HRJUDILD�H�(VWDWtVWLFD�±�,%*(��HOD�SRVVXL��������KDELWDQWHV��

2�FXUVR�GH�/LFHQFLDWXUD�HP�0DWHPáWLFD�YLVD�j�IRUPDomR�GH�SURIHVVRUHV�QHVWD�áUHD�H�SRVVXL�
XPD�FDUJD�KRUáULD�WRWDO�GH������KRUDV��1D�JUDGH�FXUULFXODU�HVWmR�FRQWHPSODGDV�WUrV�GLVFLSOLQDV�GH�
&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO�TXH�MXQWDV�SHUID]HP�XPD�FDUJD�KRUáULD�GH�����KRUDV��

9áULRV�DFDGrPLFRV��DV��TXH�IUHTXHQWDP�RX�IUHTXHQWDUDP�DXODV�GDV�GLVFLSOLQDV�GH�&',�
IRUDP�FRQYLGDGRV�D�SDUWLFLSDU�GD�SHVTXLVD��6HQGR�TXH�D�HQWUHYLVWD�IRL�UHDOL]DGD�FRP�DTXHOHV��DV��
TXH�VH�GLVSXVHUDP�D�FRODERUDU�H�TXH�WLYHUDP�HP�SHOR�PHQRV�XPD�GHVVDV�GLVFLSOLQDV�DOJXPD�
H[SHULrQFLD�FRP�R�XVR�GH�YtGHRV��3DUD�HVWD�FRPXQLFDomR�IRUDP�VHOHFLRQDGRV�DOJXQV�H[FHUWRV�GDV�
HQWUHYLVWDV�TXH�VH�PRVWUDUDP�SHUWLQHQWHV�SDUD�R�DOFDQFH�GR�REMHWLYR�DTXL�SURSRVWR��

$�HQWUHYLVWD�p�XP�SURFHGLPHQWR�XVXDO�HP�&LrQFLDV�6RFLDLV��3RXSDUW��������H�p�FRQVLGHUDGD�
XPD�WpFQLFD�SDUWLFXODUPHQWH�DSURSULDGD�SDUD�D�FROHWD�GH�GDGRV�HP�HVWXGRV�GH�FDVR��$QGUq��
�������1D�HQWUHYLVWD�R�VXMHLWR�WHP�D�RSRUWXQLGDGH�GH�GL]HU�R�TXH�SHQVD��D�GHVFUHYHU�R�TXH�

&DPSXV�
8QLYHUVLWáULR�
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YLYHQFLRX��$VVLP��HOD�SRGH�DEULU�SRVVLELOLGDGHV�SDUD�VH�FRQKHFHU�H�FRPSUHHQGHU�GLOHPDV�
HQIUHQWDGRV�SHORV�DWRUHV�VRFLDLV���

(QWUHWDQWR��TXDQGR�VH�UHDOL]D�XPD�SHVTXLVD�TXDOLWDWLYD�FRPR�HVVD�p�QHFHVVáULR�TXH�R�
SHVTXLVDGRU�FRQVLGHUH�TXH�VHXV�FRQFHLWRV�SUpYLRV�D�UHVSHLWR�GR�WHPD�SRGHP�LQIOXHQFLDU�QRV�
UHVXOWDGRV��*ROGHPEHUJ��������6RXWR���������3DUD�VH�HYLWDU�RX�SHOR�PHQRV�VH�UHGX]LU�HVVHV�
SRVVtYHLV�³YLHVHV´�RSWRX�VH�SHOD�UHDOL]DomR�GRV�VHJXLQWHV�SURFHGLPHQWRV�GHVFULWRV��DSyV�
UHDOL]DomR�GD�WUDQVFULomR�H�GDV�DQáOLVHV�LQLFLDLV�GDV�HQWUHYLVWDV�IRL�UHDOL]DGR�R�“Member 
Cheking”��HP�TXH�VH�GLVFXWLX�FRP�RV�HQWUHYLVWDGRV�RV�UHVXOWDGRV�REWLGRV��2�SURSyVLWR�HUD�
LGHQWLILFDU�SRVVtYHLV�LQWHUSUHWDo}HV�TXH�QmR�HVWLYHVVHP�GH�DFRUGR�FRP�TXH�RV�VXMHLWRV�DOPHMDYDP�
WUDQVPLWLU�QR�PRPHQWR�GD�UHDOL]DomR�GD�HQWUHYLVWD��2XWUR�SURFHGLPHQWR�TXH�IRL�DGRWDGR�p�
FKDPDGR�SRU�/LQFROQ�H�*XED��������GH�“peer review”�RX�UHYLVmR�SHORV�SDUHV��HP�TXH�DOJXQV�
SHVTXLVDGRUHV�GH�RXWUDV�LQVWLWXLo}HV�HP�FRQMXQWR�FRP�D�DXWRUD�GHVWD�FRPXQLFDomR�DXGLWDUDP�DV�
DQáOLVHV�GRV�GDGRV��&RP�D�DGRomR�GHVVHV�GRLV�SURFHGLPHQWRV�DFUHGLWD�VH�TXH�D�VXEMHWLYLGDGH�GDV�
LQWHUSUHWDo}HV�SHVVRDLV�GD�SHVTXLVDGRUD�VREUH�HVWXGR�WHQKD�VLGR�PLQLPL]DGD�� � ��

Análise dos dados  
2�SHUILO�GRV�DFDGrPLFRV��DV��TXH�IUHTXHQWDP�R�FXUVR�p�GH�WUDEDOKDGRUHV��PXLWRV�GHOHV�SDLV�

RX�PmHV�GH�IDPtOLD�TXH�HP�VXD�PDLRULD�QmR�WLYHUDP�DFHVVR�j�(GXFDomR�EáVLFD�QD�LGDGH�FHUWD��
6HQGR�TXH�SDUD�FRQFOXtUHP�R�HQVLQR�PpGLR�HP�JHUDO�ID]HP�GXDV��WUrV�RX�PDLV�YH]HV�R�FKDPDGR�
³SURYmR´��DWp�REWHUHP�DSURYDomR�HP�WRGDV�DV�GLVFLSOLQDV��'HVVH�PRGR��HOHV�REWrP�D�FHUWLILFDomR�
TXH�RV�WRUQD�DSWRV�D�SUHVWDU�R�YHVWLEXODU�H��VH�DSURYDGRV�LQJUHVVDUHP�QD�XQLYHUVLGDGH��2�
FRPHQWáULR�D�VHJXLU�LQGLFD�HVVD�UHDOLGDGH��

Aluno � ±�(X�WHUPLQHL�PHX�HQVLQR�IXQGDPHQWDO�HP������H�HQWUHL�QR�SULPHLUR�DQR�WUrV�
YH]HV��(X�QmR�FRQVHJXLD�FRQFOXLU��(X�HVWXGDYD�DWp�R�PHLR�GR�DQR�H�ODUJDYD��(QWmR�GHFLGL 
VDLU�H�ILTXHL�PDLV�GH�GH]�DQRV�VHP�HVWXGDU��4XDQGR�DSDUHFHX�HVVH�SURYmR�����HX�IL]�GXDV�
YH]HV�SDUD�HOLPLQDU�WRGDV�DV�GLVFLSOLQDV��'HSRLV�HX�IL]�R�YHVWLEXODU�H�SDVVHL�³JUDoDV�D�
'HXV´��0DV��HQWUHL�QD�IDFXOGDGH�VHP�VDEHU�QDGD��
1R�H[FHUWR�DQWHULRU�R�DOXQR���DWULEXL�jV�GLILFXOGDGHV�TXH�SRVVXL�HP�UHODomR�DRV�FRQWH~GRV�

HVSHFtILFRV�j�VXD�³QmR´�IRUPDomR�QD�(GXFDomR�%áVLFD��1R�HQWDQWR��p�SUHFLVR�WHU�VH�HP�PHQWH�TXH�
H[LVWHP�RXWURV�IDWRUHV�TXH�SRGHP�LQIOXHQFLDU�HVVD�VLWXDomR�FRQIRUPH�PHQFLRQDGR�DQWHULRUPHQWH��
3RUWDQWR��HVWD�VLWXDomR�FRORFDGD�SHOR�DOXQR����DSHVDU�GH�VHU�LPSRUWDQWH��QmR�GHYH�VHU�FRQVLGHUDGD�
FRPR�D�~QLFD�UHVSRQVáYHO�SHORV�LQVXFHVVRV�TXH�RFRUUHP�QR�SURFHVVR�GH�SURGXomR�GH�
FRQKHFLPHQWR�GD�GLVFLSOLQD�GH�&',��

(QWUHWDQWR��LQGHSHQGHQWHPHQWH�GDV�FDXVDV�GHVVDV�³ODFXQDV´�QD�SURGXomR�GH�FRQKHFLPHQWR�
D�SUHRFXSDomR�GH�DOJXQV�SURIHVVRUHV�H�SHVTXLVDGRUHV��DR�TXH�SDUHFH��HVWá�FDGD�YH]�PDLV�VH�
GLVWDQFLDQGR�GD�LGHLD�GH�LGHQWLILFDU�VH�³FXOSDGRV´��2�TXH�VH�SHUFHEH�p�TXH�Ká�EXVFDV�SRU�
PHWRGRORJLDV�TXH�FRQWULEXDP�SDUD�VH�HTXDFLRQDU�HVWD�VLWXDomR��'H�DFRUGR�FRP�'RPLQJXHV�
��������XPD�GHODV�p�D�SURSRVWD�GH�DXODV�PXOWLPRGDLV��TXH�FRQVLVWH�QR�XVR�FRPELQDGR�GH�
GLIHUHQWHV�IRUPDV�GH�FRPXQLFDU�LGHLDV��FRQFHLWRV��FRQFHSo}HV��HWF��6mR�H[HPSORV�GH�
PXOWLPRGDOLGDGH�RV�WH[WRV�HVFULWRV��DV�LPDJHQV��RV�áXGLRV�H�RV�YtGHRV��podcasts���6HJXQGR�%RUED�
H�6FXFXJOLD��������D�PXOWLPRGDOLGDGH�HP�FRQWH[WRV�HGXFDFLRQDLV�WUD]�FRQWULEXLo}HV�LPSRUWDQWHV�

�������������������������������������������������
��1R�%UDVLO�RV�MRYHQV�H�DGXOWRV��PDLRUHV�GH����DQRV��TXH�QmR�FRQFOXtUDP�RV�HVWXGRV�QD�LGDGH�DSURSULDGD�
WrP�D�RSRUWXQLGDGH�GH�UHDOL]DU�XP�H[DPH�QDFLRQDO��SURYmR��SDUD�REWHU�D�FHUWLILFDomR�GH�FRQFOXVmR�GR�
HQVLQR�PpGLR��



O uso de Vodcasts na disciplina de Cálculo Diferencial e Integral: …� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

SDUD�R�SURFHVVR�GH�SURGXomR�GH�VLJQLILFDGRV��HP�SDUWLFXODU�QD�(GXFDomR�0DWHPáWLFD�HOD�SRGH�
FRQWULEXLU�SDUD�D�PXGDQoD�GD�YLVmR�TXH�RV�HVWXGDQWHV�WrP�GD�0DWHPáWLFD���

(VSHFLILFDPHQWH�QR�FDVR�TXH�HVWDPRV�HVWXGDQGR�D�PHWRGRORJLD�DGRWDGD�SHOR�SURIHVVRU�GH�
&',�±�,�SRVVXL�WUDoRV�GHVVH�FDUáWHU�PXOWLPRGDO��,VVR�SRUTXH�HOD�FRQWHPSOD�R�XVR�GH�DOJXQV�
YtGHRV�TXH�HVWmR�SRVWDGRV�QD�LQWHUQHW��FXMDV�LPDJHQV�IRUDP�FDSWXUDGDV�SRU�XPD�FkPHUD��RV�
FKDPDGRV�Vodcasts�TXH�VmR�R�IRFR�GHVWH�HVWXGR��&RP�EDVH�QHVWD�LQIRUPDomR�LQLFLDPRV�D�
HQWUHYLVWD��

3esquisadora ±�9RFr�SRGH�IDODU�VREUH�VXD�H[SHULrQFLD�FRP�R�XVR�GH�YtGHRV�QDV�DXODV�GH�
&áOFXOR��
Aluna � ±�(QWmR��RV�YtGHRV�PH�DMXGDUDP�PXLWR��3RUTXH�R�SURIHVVRU�QD�VDOD�GH�DXOD�>���@�HX�
WLQKD�GLILFXOGDGH�GH�HQWHQGHU�R�TXH�HOH�GL]LD��>2V�YtGHRV@�HUDP�GH�UHVROXomR�GH�H[HUFtFLRV��
(X�DSUHQGL�FRP�HOHV��
Aluno � ±�2�SURIHVVRU�IDORX�DVVLP��DV�SHVVRDV�TXH�WrP�GLILFXOGDGH�HP�OLPLWHV��R�
SURFHGLPHQWR�WHP�Oá�QR�youtube, SRGH�FOLFDU�Oá�>ZZZ���@�TXH�YRFrV�LUmR�DFKDU�WRGRV�RV�
YtGHRV�TXH�HVWmR�SUHFLVDQGR��>���@�(X�YRX�IDODU�XPD�FRLVD�SDUD�VHQKRUD�>���@�VH�YRFr�ILFRX�
FRP�G~YLGD����R�YtGHR�p�WmR�EHP�IHLWR�TXH�HOH�Má�IDOD�DVVLP��HQWmR�JHQWH�SRU�LVVR�TXH�p�LVVR��
LVVR�H�LVVR���HOH�Má�WH�UHVSRQGH��
1R�H[FHUWR�DQWHULRU�D�DOXQD���H[SOLFD�TXH�RV�YtGHRV�DSUHVHQWDP�WpFQLFDV�GH�UHVROXomR�GH�

H[HUFtFLRV��H�TXH�FRPSUHHQGr�ODV�p�LPSRUWDQWH�SDUD�D�VXD�DSUHQGL]DJHP��(P�RXWUD�HQWUHYLVWD�R�
DOXQR���HORJLRX�R�JUDX�GH�GHWDOKDPHQWR�GR�SURFHVVR�GH�UHVROXomR�GRV�H[HUFtFLRV��H�GHL[RX�
LQGLFDWLYRV�GH�TXH�R�SURIHVVRU�DR�VXJHULU�RV�YtGHRV�HVWDYD�SUHYHQGR�DOJXPDV�GLILFXOGDGHV�GRV�
DOXQRV��

&RP�HVVD�LQLFLDWLYD�R�SURIHVVRU�GD�GLVFLSOLQD�GH�FáOFXOR��PHVPR�VHP�WHU�FRQVFLrQFLD�GLVVR��
FRORFRX�RV�YtGHRV�GLVSRQtYHLV�QD�LQWHUQHW��HP�XP�SDSHO�FHQWUDO�HP�VXDV�DXODV��3RGH�VH�FRQVLGHUDU�
TXH�QHVVH�DPELHQWH�IRUPRX�VH�XP�VLVWHPD�GH�DWLYLGDGH�SURIHVVRU�DOXQRV�FRP�vodcasts��HP�TXH�D�
IXQomR�³HQVLQDU´��YLVWD�DWp�HQWmR�FRPR�WtSLFD�GRV�VHUHV�KXPDQRV��VH�WRUQRX�XPD�DomR�
FRPSDUWLOKDGD�FRP�XP�DWRU�QmR�KXPDQR��R�YtGHR��'H�DFRUGR�FRP�6RXWR���������HP�VLVWHPDV�
VHUHV�KXPDQRV�FRP�PtGLDV�FRPR�HVVH��XPD�PtGLD�SRGH�GHVHPSHQKDU�PDLV�GH�XP�SDSHO�RX�
FRSDUWLFLSDU�GH�XP�PHVPR�SDSHO�QR�VLVWHPD��1R�FDVR�GR�VLVWHPD�FRQVWLWXtGR��R�YtGHR�SRGHULD�
UHDOL]DU�D�IXQomR�GH�DUWHIDWR��PHGLDQGR�DV�UHODo}HV�HQWUH�RV�VXMHLWRV��SURIHVVRU�H�DOXQRV��H�R�
REMHWR�GD�DWLYLGDGH��UHVROYHU�RV�H[HUFtFLRV�GH�FáOFXOR���1R�HQWDQWR��Ká�XPD�WUDQVIRUPDomR�GHVVD�
IXQomR��R�YtGHR�DVVXPH�PRPHQWDQHDPHQWH�R�SDSHO�GR�SURIHVVRU��,VVR�VH�YHULILFD�QDV�GXDV�
HQWUHYLVWDV��HP�XPD�GHODV�TXDQGR�D�DOXQD���DILUPD�TXH�WLQKD�GLILFXOGDGHV�GH�FRPSUHHQGHU�RV�
FRQFHLWRV�TXH�R�SURIHVVRU�H[SOLFDYD�HP�VDOD��PDV�TXH�FRP�RV�YtGHRV�HOD�DSUHQGHX��1D�RXWUD�
HQWUHYLVWD��TXDQGR�R�DOXQR���GL]�TXH�VXDV�G~YLGDV�VmR�SUHYLVWDV�QRV�YtGHRV��SRUTXH�TXDQGR�HOH�
SHQVD�HP�SHUJXQWDU�DOJR�R�YtGHR�UHVSRQGH�GHWDOKDGDPHQWH��

$OpP�GLVVR��YHULILFD�VH�TXH�DV�UHJUDV�TXH�XVXDOPHQWH�UHJXODP�D�DWLYLGDGH�H�
FRQVHTXHQWHPHQWH�D�RUJDQL]DomR�GR�WUDEDOKR�HP�VDOD�GH�DXOD�WDPEpP�VmR�PRGLILFDGDV��,VVR�
SRUTXH�R�LQFHQWLYR�DR�DFHVVR�j�LQWHUQHW�SDUD�EDL[DU�RV�YtGHRV�IH]�FRP�TXH�RV�OLPLWHV�GD�VDOD�GH�
DXOD�XOWUDSDVVDVVHP�R�HVSDoR�GH�LQWHUDomR�TXH�DWp�HQWmR�HUD�UHVWULWR�DR�VLVWHPD�SURIHVVRU�DOXQRV�
FRP�ORXVD�JL]�OáSLV�H�SDSHO��

1HVVHV�YtGHRV��ILJXUD�����D�LGHLD�GH�%RUED�H�9LOODUUHDO��������GH�TXH�XPD�PtGLD�QmR�
VXEVWLWXL�RXWUD�p�YHULILFDGD��3RLV�QHOHV��Ká�XPD�FRPELQDomR�HQWUH�GLIHUHQWHV�PtGLDV��DV�GLWDV�
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³QRYDV´�WHFQRORJLDV��YtGHRV��LQWHUQHW��QmR�RFXSDUDP�R�OXJDU�GD�³YHOKD´�WHFQRORJLD��OáSLV�H�
SDSHO���DR�FRQWUáULR��KRXYH�XPD�XQLmR�TXH�WURX[H�FRQWULEXLo}HV�SDUD�R�SURFHVVR�GH�SURGXomR�GH�
FRQKHFLPHQWR�GH�&',��

�
�
�
�
�

Figura 4.�,PDJHP�LOXVWUDWLYD��HVWáWLFD��GH�XP�GRV�YtGHRV��

2�SDSHO�GHVVHV�YtGHRV�p�FHQWUDO�QHVVH�SURFHVVR��8P�LQGLFDWLYR�GHVVD�DILUPDomR�VmR�DV�
GHFODUDo}HV�GRV�DOXQRV�DWULEXLQGR�RV�LQVXFHVVRV�QD�GLVFLSOLQD�GH�FáOFXOR�WDPEpP�j�IDOWD�GH�
GHGLFDomR�DRV�HVWXGRV�FRP�RV�YtGHRV��

Aluno � ±�(X�UHSURYHL�XPD�YH]�HP�&áOFXOR�,��SRUTXH�HX�HVWDYD�SHJDQGR�DTXHOD�³EDVH´�GR�
HQVLQR�PpGLR�DLQGD��0DV��GHSRLV�TXH�HX�FRPHFHL�D�HVWXGDU�FRP�HVVHV�YtGHRV�DL��DV�G~YLGDV�
TXH�HX�WLQKD����Má�IRUDP����KRMH�HX�HVWRX�HP�&áOFXOR�,,,�H�QmR�WHQKR�WDQWDV�GLILFXOGDGHV��
0DV��VHPSUH�TXH�HX�SUHFLVR�UHFRUUR�D�HVVHV�YtGHRV��3RUTXH�HOHV�WLUDP�WRGDV�DV�G~YLGDV��
Aluna � ±�(X�Má�UHSURYHL�HP�FáOFXOR�XPD�YH]��'HSRLV�GLVVR�FRPHFHL�D�HVWXGDU�FRP�RV�
YtGHRV��1DV�PLQKDV�IpULDV�Má�DVVLVWLD�DRV�YtGHRV��>���@�6H�QmR�IRVVHP�RV�YtGHRV�HX�QmR�WHULD�
SDVVDGR��7HQKR�FROHJDV�TXH�HVWmR�UHSHWLQGR�&áOFXOR�,�SHOD�TXDUWD�YH]��SRUTXH�HOHV�QmR�WrP�
WHPSR�SDUD�DVVLVWLU�RV�YtGHRV��7HQKR�FHUWH]D�TXH�VH�HOHV�DVVLVWLVVHP�FRQVHJXLULDP�SDVVDU��
,QLFLDOPHQWH�RV�DFDGrPLFRV�WLYHUDP�XPD�H[SHULrQFLD�QmR�H[LWRVD�QD�GLVFLSOLQD�GH�&áOFXOR�

TXH�FXOPLQRX�HP�UHSURYDo}HV�QD�GLVFLSOLQD��1RV�H[FHUWRV�DQWHULRUHV�HOHV�DWULEXtUDP�HVVH�IDWR�j�
IDOWD�GH�GHGLFDomR�GHOHV�H��TXH�D�SDUWLU�GHVVD�YLYrQFLD�HOHV�SDVVDUDP�D�HVWXGDU�FRP�RV�YtGHRV��$�
HVVH�QRYR�FRPSRUWDPHQWR�HOHV�DWULEXHP�R�VXFHVVR��D�DSURYDomR�HP�&',���

&RP�EDVH�QD�SHUVSHFWLYD�WHyULFR�PHWRGROyJLFD�TXH�HVWá�IXQGDPHQWDQGR�HVWD�DQáOLVH�p�
SRVVtYHO�LQWHUSUHWDU�TXH�R�VLVWHPD�GH�DWLYLGDGH�TXH�VH�FRQVWLWXLX�QDV�DXODV�GH�FáOFXOR�VH�
PRELOL]RX�D�SDUWLU�GH�XPD�QHFHVVLGDGH��TXDO�VHMD��REWHU�D�DSURYDomR�QD�GLVFLSOLQD��2V�DOXQRV�
DJLUDP�GH�DFRUGR�FRP�RV�REMHWLYRV�GDTXHOH�LQVWDQWH�GD�DWLYLGDGH�H�FRP�DV�FRQGLo}HV�PDWHULDLV�GH�
RSHUDFLRQDOL]DomR�TXH�HVWDYDP�DR�DOFDQFH�GHOHV��(P�RXWUDV�SDODYUDV��HOHV�EXVFDUDP�RV�YtGHRV�
SDUD�FRPSUHHQGHU�DOJXQV�SURFHGLPHQWRV�H�VROXFLRQDU�RV�SUREOHPDV�SURSRVWRV��$VVLP��
FRQVHJXLUDP�VXSHUDU�DV�OLPLWDo}HV�TXH�RV�LPSHGLDP�GH�DYDQoDU�QR�FXUVR��(VVD�PRYLPHQWDomR�QR�
VLVWHPD�GHL[D�LQGLFDWLYRV�TXH�GH�R�SHQVDU�FRP�vodcasts�LQIOXHQFLRX�R�FRQKHFLPHQWR�TXH�IRL�
SURGX]LGR��,VVR�SRUTXH��VHJXQGR�DV�GHFODUDo}HV�GRV�SUySULRV�DOXQRV��IRL�D�DomR�GH�HVWXGDU�FRP�
RV�YtGHRV�TXH�RV�OHYRX�D�REWHQomR�GH�r[LWR�QD�GLVFLSOLQD��3RUWDQWR��D�FRQMHFWXUD�DSRQWDGD�QD�
IXQGDPHQWDomR�WHyULFD�GH�TXH�RV�YtGHRV��D�RUDOLGDGH�H�D�HVFULWD�LQIOXHQFLDULDP�QD�IRUPD�FRPR�RV�
DOXQRV�SURGX]LULDP�FRQKHFLPHQWR�VREUH�FáOFXOR�VH�FRQILUPRX��

3esquisadora ±�&RPR�YRFr�ID]�SDUD�HVWXGDU�FRP�RV�YtGHRV"�
Aluna � ±�(X�SUHFLVR�DVVLVWLU�H�ID]HU����$VVLVWR�XP�SHGDFLQKR�GRX�SDXVD�H�WHQWR�ID]HU�R�
H[HUFtFLR��6H�HX�QmR�FRQVHJXLU�HX�YROWR��$FKR�TXH�QLQJXpP�DSUHQGH�Vy�ROKDQGR��>���@�0DV��
WHP�TXH�WHU�WHPSR��LVVR�p�GLItFLO��
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Aluno � ±�3ULPHLUR�HX�DVVLVWLD�WXGLQKR��GHSRLV�HX�FRPHoDYD��SHJDYD�OáSLV�H�SDSHO�H�
UHVROYLD��TXDQGR�HOH�FRPHoDYD�D�H[SOLFDU�Dt�HX�SDUDYD�H�WHQWDYD�ID]HU�VR]LQKR��VH�HX�QmR�
FRQVHJXLD��HX�³FOLFDYD´�XP�SRXTXLQKR�Vy�SDUD�OHPEUDU��$L�HX�IXL�DSUHQGHQGR��
1RV�H[FHUWRV�DFLPD�RV�DOXQRV�VXJHUHP�TXH�QD�SURGXomR�GR�FRQKHFLPHQWR�VREUH�FáOFXOR�R�

SHQVDU�FRP�vodcasts�p�H[SDQGLGR�H�LQFOXL�OáSLV�H�SDSHO��0DLV�XPD�YH]�VH�YHULILFD�TXH�DV�PtGLDV�
QmR�VmR�VXEVWLWXtGDV�XPDV�SHODV�RXWUDV��$R�FRQWUáULR��MXQWDV�FRQWULEXHP�FDGD�XPD�D�VXD�PDQHLUD�
SDUD�R�SURFHVVR�GH�UHRUJDQL]DomR�GR�SHQVDPHQWR��$�DomR�GRV�DOXQRV�GH�DVVLVWLUHP�RV�YtGHRV�HP�
SHTXHQDV�SDUWHV�LQGLFD�TXH�D�RUDOLGDGH�H�YLVXDOL]DomR�VmR�DVSHFWRV�LPSRUWDQWHV�QHVVH�SURFHVVR�H�
TXH�D�SRVVLELOLGDGH�GH�UHYHU�YáULDV�YH]HV�D�H[SOLFDomR�GH�XP�GDGR�SUREOHPD�p�DOJR�TXH�IDYRUHFH�
R�SURFHVVR�GH�SURGXomR�GR�FRQKHFLPHQWR��3RU�RXWUR�ODGR��R�IDWR�GHOHV�SURFXUDUHP�
FRQFRPLWDQWHPHQWH�UHVROYHU�RV�SUREOHPDV�WDPEpP�LQGLFD�TXH�D�HVFULWD�p�XPD�SDUWH�IXQGDPHQWDO�
QHVVH�SURFHVVR���

(VVD�SULPHLUD�H[SHULrQFLD�FRP�RV�vodcasts, DR�TXH�SDUHFH��WUDQVIRUPRX�HVVH�H�WUDQVIRUPDUá�
RXWURV�VLVWHPDV�GRV�TXDLV�HVVHV�DOXQRV�ID]HP�RX�IDUmR�SDUWH��2V�WUHFKRV�D�VHJXLU�DMXGDP�D�
FRPSUHHQGHU�HVVD�FRQMHFWXUD��

3esquisadora ±�(VVD�VXD�H[SHULrQFLD�GH�XVDU�YtGHRV�QDV�DXODV�GH�FáOFXOR�OKH�GHVSHUWRX�
RXWURV�LQWHUHVVHV"��
Aluna � ± 6LP��KRMH�HP�GLD�HX�EXVFR�YtGHRV�QD�LQWHUQHW��4XDQGR�HX�HQWUHL�QD�IDFXOGDGH�HX�
QmR�VDELD�QHP�OLJDU�R�FRPSXWDGRU��7LYH�TXH�DSUHQGHU��>���@�(VVHV�GLDV�HX�IDOHL�>SHOD�
LQWHUQHW@�FRP�XP�SURIHVVRU�TXH�HX�QHP�FRQKHoR��(QWUHL�QR�VLWH�GHOH�H�HOH�HVWDYD�online��DL�
HOH�SHGLX�SDUD�HX�OLJDU�D�FkPHUD��(OH�IRL�WmR�OHJDO��PH�DMXGRX�D�WLUDU�G~YLGDV�GH�PHXV�
H[HUFtFLRV��
Aluno � ±�(P�&áOFXOR�,,�HX�EDL[HL�DOJXQV�YtGHRV�H�FRPHFHL�D�HVWXGDU�QDV�IpULDV��H�DJRUD�HX�
DWp�Má�EDL[HL�RV�YtGHRV�GH�*$9�>*HRPHWULD�$QDOtWLFD�H�9HWRULDO@��1mR�VHL�VH�PH�DFRVWXPHL�
FRP�R�MHLWR�GHVVH�SURIHVVRU�>GD�LQWHUQHW@�H[SOLFDU����$FKHL�EDFDQD��QmR�WHP�SURIHVVRU�
PHOKRU��
2V�vodcasts�DOpP�GH�LQIOXHQFLDUHP�R�VLVWHPD�GH�DWLYLGDGH�TXH�VH�FRQVWLWXLX�QDV�DXODV�GH�

FáOFXOR��WDPEpP�WURX[HUDP�QRYRV�KRUL]RQWHV�SDUD�VLVWHPDV�IXWXURV�TXH�LQFOXHP�FDGD�YH]�PDLV�R�
XVR�GH�YtGHRV�H�RXWURV�podcasts��,VVR�SRUTXH��QRV�H[FHUWRV�GD�HQWUHYLVWD�RV�DOXQRV�HQIDWL]DP�TXH�
HVVD�SUáWLFD�GR�XVR�GH�YtGHRV�H�RXWURV�PDWHULDLV�H�RX�UHFXUVRV�GD�LQWHUQHW�FRPR�LQWHUDo}HV�
VtQFURQDV�SDVVDUDP�D�ID]HU�SDUWH�GD�PHWRGRORJLD�GH�HVWXGR�GHOHV���

'HVVH�PRGR��R�XVR�GH�vodcasts�RX�GH�TXDOTXHU�WLSR�GH�podcasts�HVWDUá�³SUHVHQWH´�QD�VDOD�GH�
DXOD�SUHVHQFLDO��QmR�p�PDLV�XPD�TXHVWmR�GRV�SURIHVVRUHV�VXJHULUHP�RX�QmR��2V�DOXQRV�
WUDQVPLWLUDP��QDV�HQWUHYLVWDV��VHJXUDQoD�H�DXWRQRPLD�HP�UHODomR�D�HVVH�XVR��$�LGHLD�GH�
SROLGRFrQFLD�GH�0LOO��������XWLOL]DGD�QD�(GXFDomR�D�GLVWkQFLD�online��SDUD�FDUDFWHUL]DU�R�WUDEDOKR�
GRFHQWH�YLUWXDO�TXH�p�H[WUHPDPHQWH�IUDJPHQWDGR�H�DWULEXtGR�D�YáULRV�WUDEDOKDGRUHV�VH�RUJDQL]DP�
GH�IRUPD�FROHWLYD�H�FRRSHUDWLYD��GH�FHUWD�IRUPD�SRGH�VHU�XWLOL]DGR�QHVWD�VLWXDomR��$�GLIHUHQoD�p�
TXH�QHVWH�FDVR�R�SURIHVVRU�FRPSDUWLOKRX�R�VHX�SDSHO��D�GRFrQFLD��FRP�XP�DWRU�QmR�KXPDQR��RV�
vodcasts��

$VVLP��HVWD�DQáOLVH�FRQYHUJH�SDUD�DV�LGHLDV�GHIHQGLGDV�SRU�6RXWR�H�%RUED��������S��������$�
internet�WUDQVIRUPD�XPD�DWLYLGDGH��PDV�WUDQVIRUPD�WDPEpP�R�SUySULR�SDSHO�GR�TXH�p�VHU�KXPDQR��
Internet��FHOXODU�H�D�PRELOLGDGH�DVVRFLDGD�D�HODV�WUDQVIRUPDP�QRomR�GR�TXH�VLJQLILFD�VHU�
KXPDQR���9HULILFDPRV�TXH�RV�vodcasts�WUDQVIRUPDUDP�D�DWLYLGDGH�TXDQGR�SDVVDUDP�D�
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FRPSDUWLOKDU�R�SDSHO�TXH�DWp�HQWmR�HUD�DSHQDV�GR�SURIHVVRU��1R�HQWDQWR��p�LPSRUWDQWH�QRWDU�TXH�R�
VLJQLILFDGR�GR�TXH�p�VHU�KXPDQR��QHVWH�FDVR��WDPEpP�VH�WUDQVIRUPRX��,VVR�SRUTXH�RV�SUySULRV�
vodcasts�IRUDP�SURGX]LGRV�SRU�VHUHV�KXPDQRV��1HVWH�FDVR��SRGH�VH�SDUDIUDVHDU�%RUED�H�
9LOODUUHDO��������H�DUJXPHQWDU�TXH�KXPDQRV�H�vodcasts�HVWmR�WmR�LPSUHJQDGRV�TXH�QmR�Ká�XPD�
VHSDUDomR�SRVVtYHO��(P�RXWUDV�SDODYUDV��VXMHLWRV�H�REMHWR�RX�VXMHLWRV�H�DUWHIDWRV�GR�FRQKHFLPHQWR�
QmR�VmR�GLVVRFLáYHLV��XPD�YH]�TXH�VH�UHODFLRQDP�GH�PRGR�UHFtSURFR��XP�GHSHQGHQWH�GR�RXWUR��
IRUPDQGR�XP�SROR�~QLFR�TXH�VH�FRQVWLWXL�SHOR�SURFHVVR�KLVWyULFR�VRFLDO��6RXWR��%RUED��������S��
�����

Aluna � ±�(X�TXHULD�GL]HU�XPD�FRLVD��RV�YtGHRV�FRPSOHWDP�R�WUDEDOKR�GR�SURIHVVRU�QD�VDOD�
GH�DXOD��0DV��XP�QmR�VXSUH�D�QHFHVVLGDGH�GR�RXWUR��2XWUD�FRLVD��HVWH�VHPHVWUH��HP�&áOFXOR�
,,,�R�SURIHVVRU�GLVVH�TXH�YDL�FULDU�XP�EORJ�FRP�YáULRV�PDWHULDLV��YtGHRV��OLVWDV�GH�H[HUFtFLRV�
H�RXWURV�PDWHULDLV�SDUD�QyV�DFHVVDUPRV��,VVR�YDL�QRV�DMXGDU�QD�GLVFLSOLQD��(X�SUHILUR�DVVLP��
$�~OWLPD�FRORFDomR�GD�DOXQD�SRGH�VHU�XP�FKDPDGR�SDUD�QyV�SURIHVVRUHV�UHIOHWLUPRV�VREUH�D�

LGHLD�GH�FRPSDUWLOKDUPRV�QRVVR�SDSHO�FRP�RV�podcastV��0DV��HVWH�p�XPD�GLVFXVVmR�TXH�IRJH�DR�
HVFRSR�GHVWD�FRPXQLFDomR��SRU�LVVR�D�VXJHULPRV�FRPR�XP�WUDEDOKR�IXWXUR��1R�HQWDQWR��p�SUHFLVR�
UHFRQKHFHU�TXH�HVVHV�WH[WRV��LPDJHQV��áXGLRV��YtGHRV�TXH�HVWmR�SRVWDGRV�QD�LQWHUQHW�YrP�
JDQKDQGR�HVSDoR�H�WUDQVIRUPDQGR�QRVVDV�VDODV�GH�DXOD��VHQGR�TXH�PXLWDV�YH]HV�QmR�QRV�
DWHQWDPRV�D�HVVD�IDWR��1RVVRV�DOXQRV�TXHUHP��SUHIHUHP�XVDU�HVVD�WHFQRORJLD�TXH�HVWá�GLVSRQtYHO�H�
DR�DOFDQFH�GHOHV�SRUTXH�FRQVHJXHP�SURGX]LU�FRQKHFLPHQWR�FRP�HOD��H[DWDPHQWH�FRPR�GLVVH�D�
DOXQD�QR�H[FHUWR�DFLPD��

Considerações )inais 
2�IHFKDPHQWR�GH�XP�WUDEDOKR�FLHQWtILFR�RX�FRQFOXVmR�p��GH�DFRUGR�FRP�%RJGDQ�H�%LNOHQ�

�������S������� �XPD�DUUXPDomR�ILQDO��FRPR�D�VREUHPHVD�RX�R�FDIp�DSyV�D�UHIHLomR���$VVLP��p�
SODXVtYHO�LQLFLDU�RV�DSRQWDPHQWRV�GHVVH�HVSDoR�UHVHUYDGR�DV�FRQVLGHUDo}HV�ILQDLV�UHWRPDQGR�R�
REMHWLYR�GHVWD�FRPXQLFDomR��LQYHVWLJDU��FRP�EDVH�QRV�DUJXPHQWRV�GH�DOXQRV��R�PRGR�FRPR�RV�
vodcasts�SRGHP�FRQWULEXLU�SDUD�D�SURGXomR�GH�FRQKHFLPHQWR�QD�GLVFLSOLQD�GH�&áOFXOR�'LIHUHQFLDO�
H�,QWHJUDO��$�DQáOLVH�GRV�GDGRV�SHUPLWLX�YHULILFDU�TXH�HOHV FRQWULEXtUDP�QD�PHGLGD�HP�TXH�
LQIOXHQFLDUDP�R�SURFHVVR�GH�UHRUJDQL]DomR�GR�SHQVDPHQWR�GRV�DOXQRV��7DPEpP�VH�LGHQWLILFRX�
TXH�XP�GRV�SULQFLSDLV�PRGRV�GH�FRQWULEXLomR�IRL�FRP�D�WUDQVIRUPDomR�GD�SURGXomR�GR�
FRQKHFLPHQWR��HP�TXH�HVVD�PtGLD�GHVHPSHQKRX�R�SDSHO�GH�XP�DJHQWH�PRELOL]DGRU�GR�VLVWHPD�GH�
DWLYLGDGH�LPSXOVLRQDQGR�RV�DOXQRV�SDUD�TXH�VH�WRUQDVVHP�PDLV�DWLYRV�QHVVH�SURFHVVR��$OpP�
GLVVR��REVHUYRX�VH�TXH�RV�vodcasts��GHQWUR�GR�VLVWHPD�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�PtGLDV�
TXH�VH�FRQVWLWXLX�GXUDQWH�R��ID]HU��&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO��QmR�GHYHP�VHU�YLVWRV�GH�IRUPD�
GLVVRFLDGD�GRV�DWRUHV�KXPDQRV��,VVR�SRUTXH�HVVD�PtGLD�GHVHPSHQKRX�GH�IRUPD�FRPSDUWLOKDGD�
SDSpLV�QmR�SHULIpULFRV�QR�SURFHVVR�GH�SURGXomR�GH�FRQKHFLPHQWR���
� 3RU�RXWUR�ODGR��WRPDQGR�FRPR�EDVH�R�GLDJUDPD�TXH�UHSUHVHQWD�XP�VLVWHPD�VHUHV�KXPDQRV�
FRP�PtGLDV�p�SRVVtYHO�GH�XPD�IRUPD�GLGáWLFD�DSUHVHQWDU�XPD�VtQWHVH�GDV�DQáOLVHV��2�VLVWHPD�GH�
DWLYLGDGH�UHSUHVHQWDGR�QD�ILJXUD���FRPHoRX�D�VH�FRQVWLWXLU�H�VH�GHVHQYROYHU�D�SDUWLU�GR�PRPHQWR�
HP�TXH�R�SURIHVVRU�LQFOXLX�R�XVR�GH�vodcasts�QD�SURSRVWD�GH�HVWXGR�GD�GLVFLSOLQD��1HVVH�HVSDoR�
GHQWUR�GR�VLVWHPD�HOHV�H[HUFLDP�D�IXQomR�GH�PHGLDGRUHV�GD�UHODomR�HQWUH�DV�UHJUDV�H�D�
RUJDQL]DomR�GR�WUDEDOKR��TXH�SRU�VXD�YH]�IRUDP�WUDQVIRUPDGDV��DV�UHJUDV�XVXDLV�GD�VDOD�GH�DXOD�
TXH�VXJHUHP�TXH�R�SURIHVVRU��HP�XP�GDGR�PRPHQWR��GHYH�H[SOLFDU�R�FRQWH~GR�H�R�DOXQR�GHYH�
SUHVWDU�DWHQomR�IRUDP�WUDQVIRUPDGDV��SRUTXH��QR�FDVR�GRV�vodcasts��RV�DOXQRV�WLQKDP�D�
SRVVLELOLGDGH�GH�YHU�H�UHYHU�DV�H[SOLFDo}HV�TXDQWDV�YH]HV�MXOJDUDP�QHFHVVáULR��&RP�LVVR��D�
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RUJDQL]DomR�GR�WUDEDOKR�WDPEpP�PXGRX�HVWXGDU�QmR�VH�OLPLWRX�DSHQDV�DR�SHUtRGR�OHWLYR��
DSURYHLWDU�DV�IpULDV�SDUD�HVWXGDU�VH�WRUQRX�SDUWH�GD�DWLYLGDGH�GHVVHV�DOXQRV��1R�HQWDQWR��D�
SDUWLFLSDomR�GHVVD�PtGLD�QmR�p�~QLFD��(PERUD�QmR�VHMD�SRVVtYHO��QHVWH�WH[WR��REVHUYDU�R�DVSHFWR�
YLVXDO�GD�GLQDPLFLGDGH�GRV�PRYLPHQWRV�TXH�HOD�SURYRFD�QR�VLVWHPD�p�SRVVtYHO�YHULILFDU�QD�ILJXUD�
��TXH�HOD�H[HUFHU�GLVWLQWDV�IXQo}HV�H�RX�LQIOXHQFLD�GH�DOJXP�PRGR�WRGRV�RV�HOHPHQWRV�GR�
VLVWHPD��1R�SDSHO�GH�DUWHIDWRV��WDO�FRPR�SUHVVXS}H�D�WHRULD�GD�DWLYLGDGH��HOD�PHGHLD�D�UHODomR�
HQWUH�RV�VXMHLWRV�H�R�REMHWR��$OpP�GLVVR��D�PtGLD�vodcast�WDPEpP�DSDUHFH�QR�SDSHO�GD�
FRPXQLGDGH��,VVR�SRUTXH��FRP�HOD�Ká�XPD�DPSOLDomR�GDV�YR]HV�GR�VLVWHPD��$�SURGXomR�GH�XP�
vodcast�p�LPSUHJQDGD�GH�GLIHUHQWHV�YDORUHV��FRQYHQo}HV��SRVLFLRQDPHQWRV�GH�VHXV�LGHDOL]DGRUHV��
QD�PHGLGD�HP�TXH�p�IRQWH�GH�FRQVXOWD��WUDQVPLWH�WRGRV�HVVHV�DVSHFWRV�DR�VLVWHPD��
�
�

�
 

 
 
 
 
 
 
 
 
 

  
 
 
 
�
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Figura 5.�'LDJUDPD�GR�VLVWHPD�GH�DWLYLGDGH�VHUHV�KXPDQRV�FRP�vodcasts��� �

 3RU�RXWUR�kQJXOR��TXDQGR�VH�UHODFLRQD�D�LPDJHP�GR�GLDJUDPD�GD�ILJXUD���FRP�D�DQáOLVH�GRV�
GDGRV�YHULILFD�VH�TXH�R�IDWR�GH�RV�vodcasts�WHUHP�VLGR�LGHDOL]DGRV�H�SURGX]LGRV�SRU�VHUHV�
KXPDQRV�H��GXUDQWH�R�GHVHQYROYLPHQWR�GR�VLVWHPD�GH�DWLYLGDGH�FRPSDUWLOKDUHP�D�IXQomR�GH�
�HQVLQDU��FRP�R�SURIHVVRU��VXJHUH�TXH�KXPDQRV�FRP�PtGLDV�IRUPDUDP�XPD�XQLGDGH�TXH�
SURWDJRQL]RX�IXQo}HV�QR�SROR�VXMHLWR��(VVD�XQLGDGH�p�GLDOpWLFD�H�SRU�LVVR�FRODERUD�SDUD�
WUDQVIRUPDomR�GR�REMHWR�HP�SURGXWR��2�REMHWR�GD�DWLYLGDGH�p�SROLPRWLYDFLRQDO��VHQGR�TXH�XP�
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GRV�PRWLYRV�p�D�REWHQomR�GR�WtWXOR�GH�/LFHQFLDGR�HP�0DWHPáWLFD��'H�DFRUGR�FRP�6RXWR��������R�
REMHWR�GH�XPD�DWLYLGDGH�p�FRQVWLWXtGR�SRU�REMHWLYRV��TXH�QR�FDVR�HP�DQáOLVH�SRGHP�VHU��DSUHQGHU��
&',�H�UHVROYHU�OLVWDV�GH�H[HUFtFLRV�FRP vodcasts��3RU�ILP��R�SURGXWR�RX�UHVXOWDGR�GR�VLVWHPD�TXH�
VmR�DV�PXGDQoDV�TXH�RFRUUHUDP�QR�SURFHVVR�GH�SURGXomR�GH�FRQKHFLPHQWR��
� (PERUD�QHVWD�FRPXQLFDomR�QmR�VH�DOPHMH�ID]HU�MXt]R�GH�YDORU�VREUH�RV�SUREOHPDV�
SURSRVWRV�SHOR�SURIHVVRU�RX�jTXHOHV�DSUHVHQWDGRV�QRV�vodcasts, DWp�PHVPR�SRUTXH�QHVWH�HVWXGR�
QmR�VH�GHX�YR]�D�WRGRV�RV�DWRUHV�GR�VLVWHPD��QmR�VH�SRGH�LJQRUDU�R�VXUJLPHQWR�GH�XPD�OX]�
DPDUHOD�FRPR�VH�IRVVH�XP�IDURO�GH�DOHUWD�TXH�SLVFD�LQVLVWHQWHPHQWH��(VWD�PHWáIRUD�p�SDUD�ID]HU�
UHIHUrQFLD�j�LPDJHP�GD�0DWHPáWLFD�TXH�HVVHV�SUREOHPDV�WUDQVPLWLUDP�DR�VLVWHPD��FRPR�DOJR�
UtJLGR�H�DEVWUDWR��VtPEROR�GH�FHUWH]D�~QLFD�H�LQTXHVWLRQáYHO��,VVR�SRUTXH��WDQWR�RV�SUREOHPDV�
VROLFLWDGRV�SHOR�SURIHVVRU�FRPR�DSUHVHQWDGRV�QRV�vodcasts�VH�UHVXPHP�j�DSOLFDomR�GH�WpFQLFDV�H�
SURFHGLPHQWRV�TXH�QmR�H[LJHP�XP�SHQVDU�FUtWLFR��(VVD�OX]�LQWHUPLWHQWH�HQFRQWUD�UHIOH[RV�QDV�
LGHLDV�GH�%RUED��������������H�GH�6RXWR�H�%RUED��������TXDQGR�HVVHV�DXWRUHV�LQGLFDP�TXH�D�
LQWHUQHW JHUD�D�QHFHVVLGDGH�GH�VH�UHSHQVDU�RV�SUREOHPDV�PDWHPáWLFRV� 
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QD�UHGH�S~EOLFD�PXQLFLSDO�GH�HQVLQR�GH�(UHFKLP��56��(�D�SDUWLU�GHVVH�HVWXGR��H[SOLFLWDGR�HP�
WHUPRV�PHWRGROyJLFRV�QD�SUy[LPD�VHomR��SURSRPRV�DOJXPDV�FRQVLGHUDo}HV�VREUH�R�SURFHVVR�GH�
IRUPDomR�FRQWLQXDGD�GH�SURIHVVRUHV�GD�HGXFDomR�EáVLFD��ROKDGR�QR�FRQWH[WR�GR�UHVSHFWLYR�
3URJUDPD��

Detalhamento do (studo 
$�LQYHVWLJDomR�UHDOL]DGD�VLWXD�VH�QD�SHUVSHFWLYD�TXDOLWDWLYD��EDVHDGD�HP�XP�FRQMXQWR�GH�

SUáWLFDV�LQWHUSUHWDWLYDV�TXH�SHUPLWHP�D�SURGXomR�GH�QRYDV�FRPSUHHQV}HV�VREUH�R�WHPD�HVWXGDGR�
�%LFXGR��(VSyVLWR���������3DXWDGDV�QHVVHV�SUHVVXSRVWRV��UHDOL]DPRV�HQWUHYLVWDV�H�DSUHVHQWDPRV�
TXHVWLRQáULRV�D�DOJXQV�SURIHVVRUHV�FRQWHPSODGRV�FRP�FRPSXWDGRUHV�SRUWáWHLV�QR�3URJUDPD�
8&$��YLVDQGR�VDEHU�FRPR�VH�SHUFHEHP�IDFH�DR�SURFHVVR�GH�LQFOXVmR�GLJLWDO�DOPHMDGR�QD�HVFROD�
S~EOLFD��H�VREUH�R�PRGR�FRPR�D�IRUPDomR�GH�SURIHVVRUHV�YHP�VHQGR�FRQFHELGD�H�SURPRYLGD��
$OpP�GLVVR��IRUDP�UHDOL]DGDV�REVHUYDo}HV�QDV�HVFRODV�GRV�SURIHVVRUHV�HQWUHYLVWDGRV��ROKDQGR�j�
HVWUXWXUD�ItVLFD�H�SHGDJyJLFD�GHVVDV�LQVWLWXLo}HV�QR�TXH�GL]�UHVSHLWR�j�LPSOHPHQWDomR�GH�Do}HV�
YROWDGDV�D�HGXFDomR�WHFQROyJLFD�H�LQFOXVmR�GLJLWDO��(VVH�IRL�R�PRGR�GH�SURGXomR�GRV�GDGRV�GR�
HVWXGR���

$V�HQWUHYLVWDV�UHDOL]DGDV��GH�QDWXUH]D�VHPLHVWUXWXUDGD�VHJXQGR�R�HQWHQGLPHQWR�GH�
*ROGHQEHUJ���������IRUDP�JUDYDGDV�HP�áXGLR�H�WUDQVFULWDV�SDUD�SRVWHULRU�DQáOLVH��$V�REVHUYDo}HV�
FRQVLVWLUDP�GH�UHJLVWURV�WH[WXDLV�SURGX]LGRV�D�SDUWLU�GDV�YLVLWDV�UHDOL]DGDV�HP�DOJXPDV�HVFRODV�
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PXQLFLSDLV��7DLV�UHJLVWURV�VLVWHPDWL]DP��HP�GHWDOKHV��DVSHFWRV�UHIHUHQWHV�j�
RUJDQL]DomR�HVWUXWXUDomR�ItVLFD�H�SHGDJyJLFD�GDV�HVFRODV�YLVLWDGDV��

3RU�PHLR�GRV�GHOLQHDPHQWRV�PHWRGROyJLFRV�GHVFULWRV�QHVVD�VHomR��EXVFDPRV�FRPSUHHQV}HV�
VREUH�R�PRGR�FRPR�D�IRUPDomR�FRQWLQXDGD�GRFHQWH�YHP�VHQGR�FRQFHELGD�H�LPSOHPHQWDGD�QR�
FRQWH[WR�GR�3URJUDPD�8&$�(UHFKLP��6HFXQGDULDPHQWH��D�DQáOLVH�EXVFD�HYLGHQFLDU�DV�
LPSOLFDo}HV�GDV�Do}HV�GH�IRUPDomR�FRQWLQXDGD��YROWDGDV�DR�XVR�SHGDJyJLFR�GDV�WHFQRORJLDV��DR�
SURFHVVR�GH�LQFOXVmR�GLJLWDO�QD�HVFROD�S~EOLFD��

)ormação Continuada de 3rofessores e Inclusão digital� alguns entendimentos 
$�IRUPDomR�FRQWLQXDGD�GRFHQWH��SRU�VXD�QDWXUH]D�H�HVSHFLILFLGDGH��FRQVWLWXL�VH�HP�REMHWR�

GH�HVWXGR�GH�SHVTXLVDV�DFDGrPLFDV�IUHTXHQWHPHQWH�YLVLWDGDV�SRU�HGXFDGRUHV�PDWHPáWLFRV��
(QWUHWDQWR��R�FRQKHFLPHQWR�SURGX]LGR�VREUH�RV�SURFHVVRV�GH�IRUPDomR�GH�SURIHVVRUHV�QD�
GLPHQVmR�WHFQROyJLFD�H�QD�SHUVSHFWLYD�GD�LQFOXVmR�GLJLWDO�DLQGD�p�HVFDVVR��5LFKLW�	�0DOWHPSL��
�������DR�WHPSR�TXH�Ká�PXLWDV�TXHVW}HV�D�VHUHP�LQYHVWLJDGDV�VREUH�R�PRGR�FRPR�D�IRUPDomR�
GRFHQWH��QD�GLPHQVmR�FRQWLQXDGD��p�FRQFHELGD��$�HVVH�UHVSHLWR�.HQVNL��������S������GHVWDFD�TXH�

1mR�p�SRVVtYHO�SHQVDU�QD�SUáWLFD�GRFHQWH�VHP�SHQVDU��DQWHFLSDGDPHQWH��QD�pessoa GR�GRFHQWH�
TXH�HVWá�HP�SDXWD�H�HP�VXD�IRUPDomR�TXH��FRPR�YLPRV��QmR�VH�Gá�DSHQDV�GXUDQWH�R�VHX�
SHUFXUVR�QRV�FXUVRV�GH�IRUPDomR�GH�SURIHVVRUHV��PDV��SHUPDQHQWHPHQWH��GXUDQWH�WRGR�R�VHX�
FDPLQKR�SURILVVLRQDO��GHQWUR�H�IRUD�GD�VDOD�GH�DXOD��

$QDORJDPHQWH��D�IRUPDomR�SHGDJyJLFR�WHFQROyJLFD�GH�SURIHVVRUHV��SURFHVVR�GH�
DSURSULDomR�GH�FRQKHFLPHQWRV�GH�XVR�SHGDJyJLFR�GDV�WHFQRORJLDV��WRUQRX�VH�WHPD�GH�SHVTXLVDV��
YLVWR�TXH��VHJXQGR�5LFKLW���������SRGH�VLQDOL]DU�FDPLQKRV�j�FRQFUHWL]DomR�GDV�SROtWLFDV�GH�
LQIRUPDWL]DomR�GD�HGXFDomR�H�LQFOXVmR�GLJLWDO�QD�HVFROD�S~EOLFD��

-XDQ�GH�3DEORV�FRQVLGHUD�TXH�D�IRUPDomR�SHGDJyJLFD�GRFHQWH�HP�WHFQRORJLDV�FRQVWLWXL�VH�
QD�YLD�SULQFLSDO�SDUD�R�XVR�GHVVHV�UHFXUVRV�HP�HGXFDomR��(�HVVH�XVR�TXDOLILFDGR�SUHVVXS}H�XPD�
QRYD�SHGDJRJLD��TXH�³SRVVLELOLWH�H�LQWHJUH�R�ORFDO�FRP�R�JOREDO��TXH�FRQWHPSOH�DV�GLIHUHQWHV�
RSo}HV�PXOWLGLVFLSOLQDUHV��LQWHUGLVFLSOLQDUHV�H�WUDQVGLVFLSOLQDUHV��PHVPR�TXH�HP�GLIHUHQWHV�JUDXV�
GH�LQWHJUDomR´��3DEORV��������S������

$OpP�GLVVR��HP�IDFH�GDV�UHIOH[}HV�SURSRVWDV�SRU�SHVTXLVDGRUHV�H�HVSHFLDOLVWDV�VREUH�R�
SDSHO�GD�HVFROD�H�GD�HGXFDomR�QD�UHDOLGDGH�DWXDO��EHP�FRPR�GDV�PXGDQoDV�TXH�VH�YHULILFDP�QDV�
GLYHUVDV�FXOWXUDV�H�FRQWH[WRV�VRFLDLV��PRGLILFDo}HV�FXUULFXODUHV�H�QD�SUáWLFD�GRFHQWH�WrP�VH�
WRUQDGR�QHFHVVáULDV��/pY\��������������.HQVNL���������3RU�FRQVHJXLQWH��DV�HVWUDWpJLDV�
SHGDJyJLFDV�GH�VDOD�GH�DXOD�H�RV�SURFHVVRV�GH�IRUPDomR�SURILVVLRQDO�GRFHQWH�FRQVWLWXHP�VH�
GLQkPLFRV�H�FRPSOH[RV��

'LDQWH�GHVVH�FRQWH[WR��DV�GLVFXVV}HV�DFHUFD�GD�IRUPDomR�SURILVVLRQDO�GRFHQWH�WrP�VH�
WRUQDGR�DLQGD�PDLV�XUJHQWHV�H�QHFHVVáULDV��SHUPHDQGR�RV�GHEDWHV�H�UHIOH[}HV�HP�HYHQWRV�
HGXFDFLRQDLV��RV�GLVFXUVRV�RILFLDLV��HQWUH�RXWURV��3RU�FRQVHTXrQFLD�HVVH�PRYLPHQWR�WHP�
IRPHQWDGR�D�FULDomR�GH�SROtWLFDV�S~EOLFDV�HVSHFtILFDV��GHQWUH�HODV�DV�SROtWLFDV�GH�DOIDEHWL]DomR�H�
LQFOXVmR�GLJLWDO��

1R�SDOFR�GHVVH�PRYLPHQWR��R�HVWXGR�GH�5LFKLW��������VLQDOL]D�IUDJLOLGDGHV�QRV�SURFHVVRV�
GH�IRUPDomR�FRQWLQXDGD�GRFHQWH��VREUHWXGR�QR�TXH�VH�UHIHUH�j�IRUPDomR�SDUD�XVR�GDV�WHFQRORJLDV�
QD�IRUPDomR�H�SUáWLFD�SHGDJyJLFD��6LQDOL]D��DLQGD��TXH�HP�JHUDO�QmR�Ká�QRV�SURMHWRV�SHGDJyJLFRV�
GDV�HVFRODV�S~EOLFDV��GLUHWUL]HV�j�LQFRUSRUDomR�GHVVHV�UHFXUVRV�QDV�SUáWLFDV�GH�VDOD�GH�DXOD��(P�
FRQWUDSRQWR��R�UHIHULGR�HVWXGR�SUHFRQL]D�TXH�D�IRUPDomR�FRQWLQXDGD��YROWDGD�DR�XVR�SHGDJyJLFR�
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GDV�WHFQRORJLDV��SRGH�SURSLFLDU�DR�GRFHQWH�HPEDVDPHQWR�WHyULFR�SUáWLFR�TXH�OKH�SHUPLWD�UHIOHWLU�
VREUH�D�QHFHVVLGDGH�GH�PRGLILFDU�VXD�SUáWLFD��SURPRYHU�GLQkPLFDV�GH�DSUHQGL]DJHP�XVDQGR�
WHFQRORJLDV��EHP�FRPR�YLVOXPEUDU�PRGRV�GLIHUHQWHV�GH�DERUGDU�FRQWH~GRV�FXUULFXODUHV�FRP�HVVHV�
UHFXUVRV��6RE�R�YLpV�GHVVH�HQWHQGLPHQWR��D�IRUPDomR�FRQWLQXDGD�FRQVWLWXL�VH�QD�YLD�SULQFLSDO�GR�
GHVHQYROYLPHQWR�SURILVVLRQDO�GRFHQWH�H�GD�HGXFDomR�FRPR�XP�WRGR��DR�WHPSR�TXH�FRQWULEXL�SDUD�
D�YDORUL]DomR�GR�SURIHVVRU�HP�VXD�SUáWLFD�VRFLDO�QR�kPELWR�GD�HVFROD�H�GD�FRPXQLGDGH��

&RQWXGR��DOJXQV�TXHVWLRQDPHQWRV�WRUQDP�VH�LPLQHQWHV��(PERUD�D�H[LJrQFLD�SRU�IRUPDomR�
FRQWLQXDGD�SUHGRPLQH�QRV�PDLV�GLYHUVRV�FRQWH[WRV�HGXFDWLYRV��SRU�TXH�R�LPSDFWR�GDV�Do}HV�GH�
IRUPDomR�GRFHQWH�SURPRYLGDV��HP�JHUDO��p�SRXFR�VLJQLILFDWLYR�QD�HVFROD"�7DLV�TXHVW}HV�WrP�
PRELOL]DGR�HVWXGRV�H�VLQDOL]DGR�QRYDV�SROtWLFDV�H�GLUHFLRQDPHQWRV�SDUD�DV�SURSRVWDV�H�SURJUDPDV�
GH�IRUPDomR�FRQWLQXDGD�GRFHQWH��(P�FRQWUDSDUWLGD�RXWURV�TXHVWLRQDPHQWRV�HPHUJHP��D�H[HPSOR��
FRPR�R�SURIHVVRU�SRGH�IDYRUHFHU�VHX�GHVHQYROYLPHQWR�SURILVVLRQDO�H�TXDOLILFDU�D�HGXFDomR�SRU�
PHLR�GR�XVR�GH�WHFQRORJLDV"�4XDLV�GLPHQV}HV�SROtWLFDV�GD�HGXFDomR�LQWHUIHUHP�QD�IRUPDomR�H�
SUáWLFD�GR�SURIHVVRU"�&RPR�D�LQFRUSRUDomR�GDV�WHFQRORJLDV�QD�SUáWLFD�GRFHQWH�SRGH�FRQWULEXLU�QR�
SURFHVVR�GH�LQFOXVmR�GLJLWDO�QD�HVFROD�S~EOLFD"��

$�HPHUJrQFLD�GHVVDV�TXHVW}HV�VLQDOL]D�TXH�Ká�PXLWR�D�VH�SHVTXLVDU�HP�IRUPDomR�GH�
SURIHVVRUHV��DR�WHPSR�TXH�Ká�PXLWRV�DVSHFWRV�UHODFLRQDGRV�D�HVVH�SURFHVVR�TXH�SUHFLVDP�VHU�
FRPSUHHQGLGRV��SDUD�DOpP�GR�SUySULR�SURFHVVR�IRUPDWLYR��'HQWUH�HVVHV�DVSHFWRV�D�DSURSULDomR�
GDV�WHFQRORJLDV�SHOR�SURIHVVRU��WHQGrQFLDV�HVVD�FUHVFHQWHPHQWH�LQYHVWLJDGD�QD�GpFDGD�GH�QRYHQWD��
FRQVWLWXL�VH�XPD�LPSRUWDQWH�GLPHQVmR�GR�GHVHQYROYLPHQWR�SURILVVLRQDO�GR�SURIHVVRU��XPD�YH]�
TXH�SURSLFLD�OKH�QRYRV�PRGRV�GH�LQWHUDJLU�FRP�R�FRQKHFLPHQWR��EHP�FRPR�SRGH�FRQWULEXLU�SDUD�
FRP�R�SURFHVVR�GH�FRQFUHWL]DomR�GD�LQFOXVmR�GLJLWDO�HP�HGXFDomR��QXPD�SHUVSHFWLYD�GH�
HPDQFLSDomR�GR�HVWXGDQWH��

'H�DFRUGR�FRP�5LFKLW��������Ká�RXWURV�DVSHFWRV�UHODFLRQDGRV�j�IRUPDomR�GRFHQWH�SDUD�XVR�
GH�WHFQRORJLDV�TXH�VLQDOL]DP�IUDJLOLGDGHV�QHVVH�SURFHVVR�H�SRWHQFLDOL]DP�D�UHVLVWrQFLD�
PDQLIHVWDGD�SHORV�GRFHQWHV�HP�DSURSULDU�VH�GR�XVR�GDV�PHVPDV��7DLV�DVSHFWRV�GL]HP�UHVSHLWR�DR�
PRGR�FRPR�DV�Do}HV�IRUPDWLYDV�VmR�SODQHMDGDV�H�LPSOHPHQWDGDV��JHUDOPHQWH�YHUWLFDOL]DGDV�H�
GHVFRQH[DV�GDV�QHFHVVLGDGHV�GRV�SURIHVVRUHV��H�D�GHVFRQWLQXLGDGH�GDV�SROtWLFDV�S~EOLFDV�GH�
LQIRUPDWL]DomR�GD�HGXFDomR�H�IRUPDomR�WHFQROyJLFD�GH�SURIHVVRUHV��$OpP�GLVVR��QD�GpFDGD�DWXDO�
R�XVR�GH�WHFQRORJLDV�QD�IRUPDomR�LQLFLDO�DLQGD�p�UHVWULWR��TXDQGR�QmR�QHJOLJHQFLDGR��DVSHFWR�HVVH�
TXH�FRQWULEXL�SDUD�UHIRUoDU�D�UHVLVWrQFLD�GDV�HVFRODV�HP�SURPRYHU�R�XVR�GHVVHV�UHFXUVRV�QD�
SUáWLFD�GH�VDOD�GH�DXOD��

7HRUL]DQGR�VREUH�RV�PRGRV�SHORV�TXDLV�D�WHFQRORJLDV�SRGHP�VHU�DUWLFXODGDV�jV�SUáWLFDV�
VRFLDLV�KXPDQDV��/HPRV�H�/HY\��������S�����SRQWXDP�TXH�DV�HODV�³DOWHUDP�RV�SURFHVVRV�GH�
FRPXQLFDomR��GH�SURGXomR��GH�FULDomR�H�GH�FLUFXODomR�GH�EHQV�H�VHUYLoRV�QHVVH�LQtFLR�GH�VpFXOR�
;;,��WUD]HQGR�XPD�QRYD�FRQILJXUDomR�VRFLDO��FXOWXUDO��FRPXQLFDFLRQDO�H��FRQVHTXHQWHPHQWH��
SROtWLFD´��FRQWULEXLQGR�FRP�RV�SURFHVVRV�GH�³GHVHQYROYLPHQWR�FXOWXUDO´�FRQWHPSRUkQHRV��

1HVVD�SHUVSHFWLYD�FRQVLGHUDPRV�SHUWLQHQWH�SURGX]LU�QRYDV�FRPSUHHQV}HV�VREUH�R�PRGR�
FRPR�D�IRUPDomR�GRFHQWH�WHP�VLGR�FRQFHELGD�H�SURPRYLGD�QR�FRQWH[WR�GDV�UHFHQWHV�SROtWLFDV�GH�
DOIDEHWL]DomR�H�LQFOXVmR�GLJLWDO��3DUD�LVVR��WRPDPRV�SRU�FHQáULR�D�UHGH�S~EOLFD�GH�HQVLQR�GR�
PXQLFtSLR�GH�(UHFKLP��UHFHQWHPHQWH�FRQWHPSODGD�FRP�R�3URJUDPD�8&$��
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O conte[to social olhado� e[plicitando algumas especificidades 
6REUH�D�UHDOLGDGH�GD�UHGH�PXQLFLSDO�GH�(UHFKLP��UHVVDOWDPRV�TXH�DV�HVFRODV�GD�UHIHULGD�

UHGH�DSUHVHQWDP�QHFHVVLGDGHV�HVSHFtILFDV�HP�UHODomR�DR�XVR�SHGDJyJLFR�GDV�WHFQRORJLDV�GLJLWDLV��
XPD�YH]�TXH�DV�SROtWLFDV�GH�IRUPDomR�WHFQROyJLFD�SDUD�SURIHVVRUHV�H�GH�LQFOXVmR�GLJLWDO�QD�HVFROD�
S~EOLFD�VmR�HVFDVVDV�H�UHFHQWHV��(P�FRQWUDSDUWLGD��HVVDV�PHVPDV�HVFRODV�DSUHVHQWDP�SRWHQFLDO�GH�
GHVHQYROYLPHQWR�VRFLDO�H�FXOWXUDO�GHYLGR�j�SRVVLELOLGDGH�GH�DFHVVR�jV�WHFQRORJLDV���

2OKDQGR�VRE�RXWUR�YLpV��GH�DFRUGR�FRP�5LFKLW���������GHYLGR�j�FDUrQFLD�H�RX�DXVrQFLD�GH�
Do}HV�YROWDGDV�DR�XVR�SHGDJyJLFR�GDV�WHFQRORJLDV�QRV�SURMHWRV�SROtWLFR�SHGDJyJLFRV�GDV�HVFRODV�
S~EOLFDV�HVWDGXDLV�H�PXQLFLSDLV��GHILFLrQFLD�HVVD�IRUWDOHFLGD�SHORV�DVSHFWRV�GHVWDFDGRV�QR�LQtFLR�
GD�SUHVHQWH�VHomR��RV�PRGRV�GH�XWLOL]DomR�GHVVHV�UHFXUVRV�SHORV�GRFHQWHV�VmR��DLQGD��PXLWR�
PRGHVWRV��DR�WHPSR�TXH�RV�HVWXGDQWHV�DSUHVHQWDP�GHILFLrQFLDV�HP�UHODomR�DR�XVR�GDV�WHFQRORJLDV�
QRV�SURFHVVRV�GH�HQVLQR�H�DSUHQGL]DJHP��

3RU�RXWUR�ODGR��FUHVFHQWHPHQWH�DV�DWLYLGDGHV�HGXFDWLYDV�QD�HGXFDomR�EáVLFD�H�QD�
XQLYHUVLGDGH�VmR�SHUPHDGDV�SRU�HVVHV�UHFXUVRV��e�QHVVD�SHUVSHFWLYD�TXH�FRQVLGHUDPRV�SHUWLQHQWH�
H�QHFHVVáULR�SURPRYHU�D�LQFOXVmR�GLJLWDO�GRV�HVWXGDQWHV�GDV�HVFRODV�S~EOLFDV��YLVWR�TXH�SUHFLVDP�
DSURSULDU�VH�GHVVHV�UHFXUVRV�DR�SURVVHJXLU�RV�HVWXGRV�H�QDV�VXDV�SUáWLFDV�VRFLDLV�FRWLGLDQDV��3DUD�
WDQWR��p�QHFHVVáULR�FRPSUHHQGHU�FRPR�VH�Gá�R�SURFHVVR�GH�DSURSULDomR�GH�FRQKHFLPHQWRV�
SHGDJyJLFR�WHFQROyJLFRV�QD�IRUPDomR�H�SUáWLFD�GRFHQWH��

'LDQWH�GR�H[SRVWR��UHVVDOWDPRV�D�SHUWLQrQFLD�GH�HVWXGRV�H�UHIOH[}HV�DFHUFD�GHVVH�DVVXQWR��
FRPR�XPD�IRUPD�GH�FRQWULEXLU��QXPD�GLPHQVmR�FLHQWtILFD�DPSOD��FRP�DV�UHIOH[}HV�H�GHEDWHV�
DFHUFD�GD�IRUPDomR�SHGDJyJLFR�WHFQROyJLFD�GH�SURIHVVRUHV�GD�HGXFDomR�EáVLFD��VLQDOL]DQGR�
GLUHWUL]HV�SDUD�D�FRQFUHWL]DomR�GDV�SROtWLFDV�GH�LQIRUPDWL]DomR�GD�HGXFDomR�H�GH�LQFOXVmR�GLJLWDO�
QD�HVFROD�S~EOLFD��

3rograma 8CA�(rechim e a )ormação Continuada Docente� crenças� entraves e 
perspectivas 

$QDOLVDQGR�RV�GHSRLPHQWRV�GRV�SURIHVVRUHV�HQWUHYLVWDGRV�YHULILFDPRV�TXH��QR�kPELWR�GR�
3URJUDPD�8&$�(UHFKLP��D�IRUPDomR�GRFHQWH�FRQVWLWXL�VH�QD�YLD�SULQFLSDO�SDUD�D�TXDOLILFDomR�GD�
HGXFDomR�RIHUWDGD�QDV�HVFRODV�S~EOLFDV�PXQLFLSDLV��DVVLP�FRPR�SDUD�IRPHQWDU�PXGDQoDV�QD�
SUáWLFD�GRFHQWH�H�SDUD�D�FRQFUHWL]DomR�GD�LQFOXVmR�GLJLWDO��2�UHFRUWH�DEDL[R�LOXVWUD�HVVH�DVSHFWR��

'HVGH�TXH�LQLFLDUDP�R�3URJUDPD�8&$�QR�PXQLFtSLR��D�6HFUHWDULD�0XQLFLSDO�GH�(GXFDomR��
SRU�PHLR�GR�1~FOHR�7HFQROyJLFR�0XQLFLSDO��170���WHP�IHLWR�YáULRV�FXUVRV�GH�IRUPDomR�
SDUD�RV�SURIHVVRUHV��SRUTXH�SDUD�D�6HFUHWDULD��VHP�IRUPDomR�QmR�p�SRVVtYHO�RIHUHFHU�XPD�
HGXFDomR�GH�TXDOLGDGH��QHP�ID]HU�DXODV�GLIHUHQWHV��QHP�PHVPR�XVDU�DV�WHFQRORJLDV�SDUD�
DX[LOLDU�D�DSUHQGL]DJHP��3URID�$��DJRVWR�GH��������

'H�DFRUGR�FRP�0HOR��������S������D�IRUPDomR�FRQWLQXDGD�SURSLFLD�R�HQIUHQWDPHQWR�GRV�
GHVDILRV�GD�HVFROD�H�GRV�DYDQoRV�WHFQROyJLFRV�GD�FRQWHPSRUDQHLGDGH��SRLV�D�SURILVVmR�GRFHQWH�
UHTXHU�TXH�HVVH�SURILVVLRQDO�EXVTXH�IRUPDomR�FRQWLQXDGD��$GHPDLV��³WUDQVIRUPDU�HVVD�
QHFHVVLGDGH�HP�GLUHLWR�p�IXQGDPHQWDO�SDUD�R�DOFDQFH�GD�VXD�YDORUL]DomR�SURILVVLRQDO�H�
GHVHPSHQKR�HP�SDWDPDUHV�GH�FRPSHWrQFLD�H[LJLGRV�SHOD�VXD�SUySULD�IXQomR�VRFLDO´��

(P�UHODomR�j�IRUPDomR�GH�SURIHVVRUHV��RV�GHSRLPHQWRV�PRVWUDP�TXH�Ká�LQLFLDWLYDV�QR�
VHQWLGR�GH�SUHSDUDU�RV�GRFHQWHV�SDUD�XWLOL]DU�DV�WHFQRORJLDV��FRQWHPSODQGR�DWLYLGDGHV�GH�
DOIDEHWL]DomR�WHFQROyJLFD��EHP�FRPR�Do}HV�GH�IRPHQWR�DR�XVR�SHGDJyJLFR�GHVVHV�UHFXUVRV�QDV�
SUáWLFDV�HVFRODUHV��(P�HQWUHYLVWD�XPD�GRFHQWH�FRPHQWD�TXH�LQLFLDOPHQWH�³D�JHQWH�WHYH�XP�
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WUHLQDPHQWR�GH�TXDUHQWD�KRUDV��XP�WUHLQDPHQWR�GH�EDVH�FRP�PHVPR��(QWmR�D�JHQWH�FRPHoRX�
ID]HU�D�FKDPDGD�FRP�R�QRWHERRN��D�RUJDQL]DU�DXODV���´��3URID��$��DJRVWR�GH��������

&RQWXGR��HVVD�SURIHVVRUD�DFUHVFHQWD�TXH�D�IRUPDomR�UHFHELGD�GHYHULD�VHU�FRQWtQXD��SRLV�³R�
UHVWDQWH�TXH�VHULD�R�PDLV�LQWHUHVVDQWH��FRPR�SURFXUDU�QD�LQWHUQHW��PRQWDU�DOJXPD�DXOD����LVVR�D�
JHQWH�WHYH�TXH�EXVFDU�VR]LQKD��$Wp�KRMH�TXDQGR�D�JHQWH�DSUHQGH�DOJXPD�FRLVD�QRYD��XPD�SDVVD�
SUD�RXWUD�SRUTXH�R�WUHLQDPHQWR�TXH�UHFHEHPRV��IRL�PXLWR�YáOLGR��PDV�p�SRXFR´��SRUTXH�TXDQGR�R�
SURIHVVRU�SURFXUD�XWLOL]DU�DV�WHFQRORJLDV�HP�VDOD�GH�DXOD�HOH�HQIUHQWD�PXLWRV�GHVDILRV��3URID��%��
VHWHPEUR�GH��������

&RPSUHHQGHPRV��D�SDUWLU�GDV�UHIOH[}HV�H�GHSRLPHQWRV�GRV�SURIHVVRUHV�HQWUHYLVWDGRV��TXH�R�
FRQKHFLPHQWR�GRV�UHFXUVRV�H�GDV�SRVVLEOLGDGHV�SHGDJyJLFDV�GDV�WHFQRORJLDV�SRU�SDUWH�GR�
SURIHVVRU��

SRGH�JDUDQWLU�OKH�VHJXUDQoD�SDUD��FRP�FRQKHFLPHQWR�GH�FDXVD��VREUHSRUHP�VH�jV�LPSRVLo}HV�
GRV�SURJUDPDV�H�SURMHWRV�WHFQROyJLFRV�TXH�QmR�WHQKDP�D�QHFHVVáULD�TXDOLGDGH�HGXFDWLYD��
&ULWLFDPHQWH��RV�SURIHVVRUHV�YmR�SRGHU�DFHLWá�ODV�RX�UHMHLWá�ODV�HP�VXDV�SUáWLFDV�GRFHQWHV��
WLUDQGR�R�PHOKRU�SURYHLWR�GHVVDV�IHUUDPHQWDV�SDUD�DX[LOLDU�R�HQVLQR�QR�PRPHQWR�DGHTXDGR�
�.HQVNL��������S������
1HVVD�SHUVSHFWLYD��HQWHQGHPRV�TXH�D�IRUPDomR�GR�SURIHVVRU�p�HVVHQFLDO�QR�SURFHVVR�GH�

SURPRYHU�XPD�HGXFDomR�WHFQROyJLFD��XPD�YH]�TXH�FRPSUHHQGHPRV�TXH�DV�WHFQRORJLDV�³PD\�
FKDQJH�FROODERUDWLRQ�DQG�WHDFKLQJ�DSSURDFKHV�LQ�FRQWLQXLQJ�HGXFDWLRQ��DV�LW�DOORZV�IRU�JUHDWHU�
LQWHJUDWLRQ�RI�RQOLQH�OHDUQLQJ�ZLWK�WHDFKHUV¶�FODVVURRP�DFWLYLWLHV�LQ�VFKRROV´��%RUED��������S������

'R�PHVPR�PRGR��RV�GHSRLPHQWRV�FRQVWLWXtGRV�SRU�PHLR�GRV�TXHVWLRQáULRV�H�HQWUHYLVWDV�
HYLGHQFLDP�GHVDILRV�GLYHUVRV�TXH�VmR�HQIUHQWDGRV�SHORV�SURIHVVRUHV�QDV�SUáWLFDV�GH�VDOD�GH�DXOD��
FRQIRUPH�GHVWDFDGR�SRU�5LFKLW��������H�.HQVNL���������6HJXQGR�R�GHSRLPHQWR�GH�XP�SURIHVVRU�
HQWUHYLVWDGR��DR�SURPRYHU�SUáWLFDV�SDXWDGDV�QR�XVR�GH�WHFQRORJLDV�RV�SURIHVVRUHV�SURFXUDP�
WUDEDOKDU�HP�GXSODV��SRUTXH�³D�JHQWH�FRUUH�D�WDUGH�LQWHLUD�TXDQGR�D�JHQWH�SHJD�R�FRPSXWDGRU��
SRLV�RV�SHTXHQRV�TXHUHP�DSUHQGHU��HOHV�TXHUHP�VDEHU��HQWmR�HOHV�TXHUHP�VDEHU�HVFUHYHU��DEULU�R�
MRJXLQKR�VR]LQKRV���´�H�R�SURIHVVRU�SUHFLVDU�GDU�VXSRUWH��&RP�RV�HVWXGDQWHV�PDLRUHV�³p�D�PHVPD�
FRLVD��9RFr�XVD�SDUD�ID]HU�XPD�WDEHOD��PDV�HOHV�QHP�VDEHP�R�FDPLQKR�TXH�WHP�TXH�LU��HQWmR�p�D�
PHVPD�FRLVD��TXH�GDt�TXH�QHP�HX�ILFR�VR]LQKD�QD�VDOD�HQWmR�p�EHP�SX[DGR´��3URI��&��DJRVWR�
�������

(P�VtQWHVH��GH�DFRUGR�FRP�5LFKLW���������QR�kPELWR�GDV�HVFRODV�S~EOLFDV�GD�UHJLmR�
YHULILFD�VH�TXH�LPSRUWDQWHV�LQLFLDWLYDV�HVWmR�VHQGR�LPSOHPHQWDGDV��UHYHODQGR�XP�TXDGUR�SRVLWLYR�
DFHUFD�GR�DFHVVR�GRV�DOXQRV�H�SURIHVVRUHV�D�HVVHV�UHFXUVRV��FRQWXGR��SRXFR�VH�DYDQoRX�HP�
UHODomR�j�IRUPDomR�GRFHQWH�SDUD�D�SURPRomR�GD�LQFOXVmR�GLJLWDO��GHVHQYROYLPHQWR�SURILVVLRQDO�
GR�SURIHVVRU�H�FRQVWLWXLomR�GH�XPD�FXOWXUD�GH�XVR�GDV�WHFQRORJLDV�HP�HGXFDomR��2X�VHMD��DV�Do}HV�
IRUPDWLYDV�DLQGD�QmR�WrP�FRQWULEXtGR�SDUD�TXH�PXGDQoDV�TXDOLWDWLYDV�QRV�SURFHVVRV�HQVLQR�H�
DSUHQGL]DJHP��

'H�PDQHLUD�DQáORJD��%RQLOOD��������S������FRQVLGHUD�TXH�DV�SROtWLFDV�GH�LQFOXVmR�GLJLWDO�QD�
HVFROD�SUHFLVDP�

HVWDU�DUWLFXODGDV��QmR�Vy�QD�RULJHP��PDV��HVSHFLDOPHQWH��QD�LPSOHPHQWDomR��EHP�FRPR�
HQYROYHU�WRGR�R�SURFHVVR�TXH�OHYD�j�IRUPDomR�GD�FXOWXUD�GLJLWDO�GD�FRPXQLGDGH�HVFRODU��
XUEDQD�H�UXUDO��GHVGH�D�FRQH[mR�j�LQWHUQHW��SDVVDQGR�SHOD�LQIUDHVWUXWXUD��SHOD�GLVSRQLELOLGDGH�
GRV�HTXLSDPHQWRV��SHOD�IRUPDomR�GRV�SURIHVVRUHV��DWp�D�UHRUJDQL]DomR�GRV�HVSDoRV�WHPSRV�
HVFRODUHV��
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2XWUR�GHSRLPHQWR�UHVVDOWD�DV�SRVVLELOLGDGHV�GH�GLYHUVLILFDomR�GDV�DWLYLGDGHV�GH�VDOD�GH�
DXOD��SRU�PHLR�GDV�TXDLV�SRGH�VH�IDYRUHFHU�D�DSUHQGL]DJHP�GRV�DOXQRV��3DUD�HVVD�GRFHQWH��
TXDQGR�D�JHQWH�SHJD�³SDUD�WUDEDOKDU�FRP�R�QRWHERRN�D�DXOD�p�EHP�SURYHLWRVD��Vy�TXH�WX�VHPSUH�
WHP�TXH�YROWDU�SDUD�WUáV�SRUTXH�WHP�DTXHOH�TXH�DQGD�H�DTXHOH�TXH�QmR�VDEH�QDGD��p�EHP�
FRPSOLFDGR��PDV�DMXGD�YáULRV�DOXQRV´��3URID��&��DJRVWR�GH��������

$�UHIHULGD�SURIHVVRUD�FRPSOHPHQWD�TXH�DR�XVDU�FRPSXWDGRU�FRP�RV�HVWXGDQWHV�HP�VDOD�GH�
DXOD��³WHP�SDUWH�TXH�p�EHP�YáOLGD�SRUTXH�VH�HOHV�>VDEHP@�TXH�HOHV�YmR�DGTXLULU�FRQKHFLPHQWR�GH�
LQIRUPáWLFD�DTXL��SRUTXH�D�UHDOLGDGH�GHOHV�p�GLItFLO��HOHV�QmR�WrP�FRQWDWR�HP�FDVD�FRP�
FRPSXWDGRU��FRP�LQIRUPáWLFD��HQILP��SRU�HVVH�SRQWR�GH�YLVWD�p�EHP�YáOLGR´��

$OpP�GLVVR��SRU�PHLR�GDV�HQWUHYLVWDV�H�REVHUYDo}HV�UHDOL]DGDV�LGHQWLILFDPRV�YáULRV�
DVSHFWRV�TXH�VH�FRQVWLWXHP�HP�HQWUDYHV�SDUD�D�SURPRomR�GH�XPD�HGXFDomR�WHFQROyJLFD�QD�UHGH�
PXQLFLSDO�GH�HQVLQR�H��SRU�FRQVHJXLQWH��SDUD�D�FRQFUHWL]DomR�GD�LQFOXVmR�GLJLWDO��PHWD�HVVD�
DOPHMDGD�QR�kPELWR�GR�3URJUDPD�8&$��'HQWUH�HVVHV�DVSHFWRV�UHVVDOWDPRV�DV�OLPLWDo}HV�GH�
DFHVVR�j�LQWHUQHW��'H�DFRUGR�FRP�RV�GHSRLPHQWRV�GRV�SURIHVVRUHV�HQWUHYLVWDGRV��³SDUD�R�DQR�GH�
�����RXWUDV�DWLYLGDGHV�HGXFDWLYDV�SRGHUmR�VHU�GHVHQYROYLGDV�FRP�RV�DOXQRV��SRLV�DV�HVFRODV�GR�
PXQLFtSLR�WHUmR�DFHVVR�j�LQWHUQHW��H�LVVR�YDL�IDFLOLWDU�PXLWR´��3URI��$��DJRVWR�GH��������2XWUD�
SURIHVVRUD�DFUHVFHQWD�TXH��

1D�PLQKD�SHUVSHFWLYD�HX�YHMR�R�VHJXLQWH��TXH�D�JHQWH�WHP�XP�FRPSXWDGRU�TXH�QmR�WHP�XP�
DFHVVR�j�LQWHUQHW�GHQWUR�GD�VDOD��HQWmR�HOH�QmR�IXQFLRQD��HQWHQGH��$OJXQV�>FRPSXWDGRUHV@�QD�
VDOD�WX�FRQVHJXH�DFHVVDU��RXWURV�QmR��SRU�TXH�D�LQWHUQHW�p�PXLWR�OHQWD��6H�WX�TXHU�DVVLVWLU�
DOJXPD�FRLVD��Dt�QmR�FDUUHJD��$OpP�GLVVR��WHP�R�IDWR�GH�TXH�WX�WHP�TXH�EORTXHDU�FHUWRV�
VLWHV����p�TXH�QR�FDVR�GHOHV�IRL�EORTXHDGR�DOpP�GR�TXH�D�VHFUHWáULD�FRQVHJXH�YHU��IRL�
EORTXHDGR�PDLV��(QWmR�TXDQGR�HOHV�DFHVVDP�D�WXUPD�LQWHLUD�DFHVVD�YLQWH�DOXQRV�FRP�R�QHW�
OLJDGR�GHPRUD�PXLWR��D�LQWHUQHW�p�PXLWR�OHQWD��(QWmR��HX�VHPSUH�SURFXUR�PH�GHWHU�HP�RXWUDV��
HX�SURFXUR�WUD]HU�DXOD�SURQWD�H�SDVVDU�HP�GDWD�VKRZ�H�HOHV�DFRPSDQKDP�H�GHSRLV�HOHV�
WUDEDOKDP�FRP�R�QHW�HP�RXWUDV�DWLYLGDGHV�HGXFDWLYDV��3URID�%��VHWHPEUR�GH��������

$�HVVH�UHVSHLWR�%RQLOOD��������S�����FRPHQWD�TXH�QR�%UDVLO�Ká�PXLWR�TXH�VH�DYDQoDU�³SDUD�
TXH�D�HVFROD�VH�WUDQVIRUPH�QXP�HVSDoR�GH�IRUPDomR��GRV�SURIHVVRUHV��GRV�DOXQRV�H�GD�
FRPXQLGDGH�HVFRODU��SDUD�D�YLYrQFLD�SOHQD�GD�FXOWXUD�GLJLWDO��FRPR�SDUWH�LQWHJUDQWH�GH�VXD�
SURSRVWD�SHGDJyJLFD´��(VVD�DXWRUD�DFUHVFHQWD��WDPEpP��TXH�HVVH�HQWHQGLPHQWR�DFHUFD�GR�XVR�GDV�
WHFQRORJLDV�SDUHFH�HVWDU�GLVWDQWH�GDV�DWXDLV�IRUPXODo}HV�SROtWLFDV�QDFLRQDLV��

$�SDUWLU�GDV�REVHUYDo}HV�UHDOL]DGDV�GXUDQWH�DV�YLVLWDV��YHULILFDPRV�TXH�DV�HVFRODV�GLVS}HP�
GH�ODERUDWyULR�GH�LQIRUPáWLFD�FRP�DFHVVR�D�LQWHUQHW�SDUD�XVR�GRV�SURIHVVRUHV�H�HVWXGDQWHV��2V�
FRPSXWDGRUHV�VmR�PXQLGRV�FRP�R�VLVWHPD�RSHUDFLRQDO�/LQX[��$OpP�GLVVR��D�SDUWLU�GD�
LPSOHPHQWDomR�GR�3URJUDPD�8&$��WRGRV�RV�SURIHVVRUHV�GD�UHGH�PXQLFLSDO�IRUDP�FRQWHPSODGRV�
FRP�FRPSXWDGRUHV�SRUWáWHLV��RV�TXDLV�HVWmR�HTXLSDGRV�FRP�R�VLVWHPD�/LQX[�(GXFDFLRQDO��TXH�
GLVS}H�GH�XP�SDFRWH�GH�UHFXUVRV��SURJUDPDV��DSOLFDWLYRV��GHVWLQDGRV�DV�DWLYLGDGHV�QDV�GLYHUVDV�
áUHDV�GR�FRQKHFLPHQWR��&RQIRUPH�DYDOLDomR�GRV�SURIHVVRUHV��R�IDWR�GRV�FRPSXWDGRUHV�VHUHP�
HTXLSDGRV�FRP�/LQX[�WHP�JHUDGR�XPD�FHUWD�UHVLVWrQFLD�HP�XVá�ORV��GHYLGR�DV�GLILFXOGDGHV�HP�
RSHUDU�FRP�HVVH��

'H�DFRUGR�FRP�R�GHSRLPHQWR�GH�XPD�SURIHVVRUD�TXH�SDUWLFLSRX�GR�&XUVR�³DLQGD�QmR�
FRQVHJXLPRV�H[SORUDU�WRGDV�DV�SRWHQFLDOLGDGHV�GDV�WHFQRORJLDV�SDUD�ID]HU�DXODV�GLIHUHQWHV�SDUD�
QRVVRV�DOXQRV�H�QHP�SDUD�R�QRVVR�FUHVFLPHQWR�SURILVVLRQDO´��3URID�(��QRYHPEUR�GH��������

�
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(P�IDFH�GHVVDV�FRQVWDWDo}HV��FRPSUHHQGHPRV�TXH�D�FRQFUHWL]DomR�GD�LQFOXVmR�GLJLWDO�QD�
HVFROD�S~EOLFD�SUHVVXS}H��D�SULRUL��SURFHVVRV�GH�IRUPDomR�FRQWLQXDGD�TXH�VHMDP�GHVHQYROYLGRV�
QD�SHUVSHFWLYD�GD�LQFOXVmR�GLJLWDO�GR�SURIHVVRU��2X�VHMD��R�SURIHVVRU�SUHFLVD��SULPHLUDPHQWH��VHU�
LQFOXtGR�QHVVH�SURFHVVR��DVVLP�FRPR�SUHFLVD�DSURSULDU�VH�GHVVHV�UHFXUVRV�GH�WDO�PDQHLUD�TXH�
SURFHVVRV�GH�UHVVLJQLILFDomR�GRV�FRQKHFLPHQWRV��GDV�SUáWLFDV�SHGDJyJLFDV�GH�VDOD�GH�DXOD�H�
GHVHQYROYLPHQWR�SURILVVLRQDO�GRFHQWH�VHMDP�GHIODJUDGRV��FRQIRUPH�VXJHUHP�RV�HVWXGRV�GH�5LFKLW�
HW�DO����������5LFKLW���������0DOWHPSL��������H�3RQWH���������������������

Considerações )inais 
$�DQáOLVH�UHDOL]DGD�VREUH�D�IRUPDomR�GH�SURIHVVRUHV�QR�FRQWH[WR�GDV�WHFQRORJLDV�GD�

LQIRUPDomR�H�FRPXQLFDomR�QD�UHJLmR�GH�(UHFKLP�HYLGHQFLD�TXH�PXGDQoDV�VLJQLILFDWLYDV�QR�TXH�
GL]�UHVSHLWR�jV�SUáWLFDV�SHGDJyJLFDV�GH�VDOD�GH�DXOD�YrP�VHQGR�YLVOXPEUDGDV�SHORV�SURIHVVRUHV��
VREUHWXGR�D�SDUWLU�GD�LPSOHPHQWDomR�GR�3URJUDPD�8&$��7DLV�PXGDQoDV�VmR�PRWLYDGDV�D�SDUWLU�
GR�GHVHQYROYLPHQWR�GH�Do}HV�IRUPDWLYDV��DV�TXDLV�VmR�SDXWDGDV�QR�HQWHQGLPHQWR�GH�TXH�R�
SURFHVVR�GH�IRUPDomR�FRQWLQXDGD�GRFHQWH�FRQVWLWXL�VH�QD�EDVH�SULQFLSDO�SDUD�D�TXDOLILFDomR�GD�
HGXFDomR��1D�SHUVSHFWLYD�GHVVH�HQWHQGLPHQWR��D�IRUPDomR�GRFHQWH�p�XP�SURFHVVR�GLQkPLFR�H�
FRPSOH[R�HP�TXH�R�SURIHVVRU�FRQVWLWXL�VH�SURIHVVRU�H�PRGLILFD�VHX�PRGR�GH�FRPSUHHQGHU�R�
HQVLQR��DV�FLrQFLDV�HP�VXD�RUJDQL]DomR�GLVFLSOLQDU�H�VXDV�SUáWLFDV�WHQGR�QR�KRUL]RQWH�D�IRUPDomR�
GH�VL�H�GR�RXWUR��QR�FDVR��R�DOXQR���

2XWUR�DVSHFWR�HYLGHQFLDGR�QR�FRQWH[WR�GD�UHGH�S~EOLFD�GH�HQVLQR�GH�(UHFKLP��56�p�D�
HOHYDomR�GRV�tQGLFHV�GH�TXDOLGDGH�GD�HGXFDomR��FRPR�p�R�FDVR�GR�ËQGLFH�GH�'HVHQYROYLPHQWR�GD�
(GXFDomR�%áVLFD��,'(%���'H�DFRUGR�FRP�RV�GDGRV�GLYXOJDGRV�SHOR�0LQLVWpULR�GD�(GXFDomR�GR�
%UDVLO��R�,'(%�GDV�VpULHV�LQLFLDLV�����DR����DQR��GR�HQVLQR�IXQGDPHQWDO�GDV�HVFRODV�PXQLFLSDLV�GH�
(UHFKLP�HP������DOFDQoRX�D�QRWD����FRORFDQGR�VH�DFLPD�GD�PpGLD�QDFLRQDO��'D�PHVPD�IRUPD��R�
,'(%�GDV�VpULHV�ILQDLV�����DR����DQR��GR�HQVLQR�IXQGDPHQWDO�FKHJRX�HP������j�QRWD������
XOWUDSDVVDQGR�D�PpGLD�QDFLRQDO�TXH�p������6HJXQGR�D�6HFUHWDULD�0XQLFLSDO�GH�(GXFDomR��D�
HOHYDomR�GHVVHV�tQGLFHV�GHYH�VH��VREUHWXGR��DRV�LQYHVWLPHQWRV�HP�IRUPDomR�GH�SURIHVVRUHV�QR�
kPELWR�GR�3URJUDPD�8&$�H�D�YDORUL]DomR�GR�SURILVVLRQDO�SURIHVVRU��

$OpP�GLVVR��VHJXQGR�5LFKLW�HW�DO����������D�DQáOLVH�GHVVH�FRQWH[WR�UHYHOD�XP�SDQRUDPD�
SRVLWLYR�QR�TXH�VH�UHIHUH�DR�DFHVVR�jV�WHFQRORJLDV��DVVLP�FRPR�PRVWUD�DYDQoRV�HP�UHODomR�j�
IRUPDomR�FRQWLQXDGD�SDUD�XVR�GH�WHFQRORJLDV�QD�SUáWLFD�SHGDJyJLFD�H�QR�GHVHQYROYLPHQWR�
SURILVVLRQDO�GR�SURIHVVRU��(P�IDFH�GHVVDV�FRQVWDWDo}HV��FRPSUHHQGHPRV�TXH�D�FRQFUHWL]DomR�GD�
LQFOXVmR�GLJLWDO�QD�HVFROD�S~EOLFD�SUHVVXS}H��D�SULRUL��SURFHVVRV�GH�IRUPDomR�FRQWLQXDGD�TXH�
VHMDP�GHVHQYROYLGRV�QD�SHUVSHFWLYD�QD�HVFROD��FRP�R�SURIHVVRU�HP�VHX�FRQWH[WR�SURILVVLRQDO��
&RQWH[WR�HVVH�TXH�FRQYLGD�D�XQLYHUVLGDGH�H�IRUPDGRUHV�GH�SURIHVVRUHV�D�VH�PRYLPHQWDUHP�QR�
VROR�GD�HGXFDomR�EáVLFD��FRP�DV�LQTXLHWDo}HV�H�SHUSOH[LGDGHV�TXH�HPHUJHP�QR�FRWLGLDQR�GD�
HVFROD�SDUD��DVVLP��GLULJLU�VH�D�LQWHOHFWXDOLGDGH��2X�VHMD��R�SURIHVVRU�SUHFLVD�HVWDEHOHFHU�XPD�
UHODomR�PDLV�tQWLPD�FRP�D�WHFQRORJLD�DUWLFXODGD�j�PDWHPáWLFD��VHX�HQVLQR�H�SULRULWDULDPHQWH�DRV�
DVSHFWRV�IRUPDWLYRV�TXH�DQXQFLDP�HGXFDomR�GDV�SHVVRDV�SHOD�WHFQRORJLD�H��GR�PHVPR�PRGR��
SHOD�PDWHPáWLFD��2X�VHMD��HGXFDomR�PDWHPáWLFD�WHFQROyJLFD�DOLPHQWDQGR�H�QXWULQGR�R�SURMHWR�GH�
YLGD�GDV�SHVVRDV��(VVD�SHUVSHFWLYD�FRQYLGD�D�XQLYHUVLGDGH��SURYHGRUD�GH�IRUPDomR�FRQWLQXDGD�D�
TXDOLILFDU�PDWHPáWLFD�H�D�WHFQRORJLD�QmR�DSHQDV�FRPR�FRQWH~GR�HVFRODU��PDV�SHORV�VLJQLILFDGRV�
GH�DPEDV�SDUD�D�SURGXomR�GH�FRQKHFLPHQWR�QD�DWXDOLGDGH��TXH�FRQWULEXL�FRP�R�HQIUHQWDPHQWR�
GDV�FRPSOH[LGDGHV�GD�YLGD�HP�VRFLHGDGH��
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2�HQFRQWUR�FRP�RV�SURIHVVRUHV�SDUWLFLSDQWHV�GR�3URJUDPD�8&$�QRV�HVFODUHFHP��PDV�
WDPEpP�p�XP�FKDPDPHQWR�SDUD�VH�SHQVDU�PDLV�GHPRUDGDPHQWH�VREUH�PRGRV�GH�DSUR[LPDU�
XQLYHUVLGDGH�H�HGXFDomR�EáVLFD�H��DVVLP�DYDQoDU�QDV�FRPSUHHQV}HV�VREUH�LQFOXVmR�GLJLWDO�QR�
HQVLQR�GD�PDWHPáWLFD�SHOD�H[SHULrQFLDV�YLYLGDV�SRU�SURIHVVRUHV�LQGR�HP�GLUHomR�DR�
SRVVLELOLGDGHV�GH�VH�WHU�FHQWURV�GH�IRUPDomR�QD�SUySULD�HVFROD� 
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Impactos das tecnologias digitais nas de aulas Matemática� 
microanálise nas aplicações em Mp[ico� (stados 8nidos� 3ortugal e 

%rasil 
(LPDUG�*RPHV�$QWXQHV�GR�1ascimento�
8QLYHUVLGDGH�GH�$YHLUR�
3RUWXJDO�
SURI�HLPDUG#JPDLO�FRP�
-DVFTXHVRQ�$OYHV�GH�Oliveira�
8QLYHUVLGDGH�GH�$YHLUR�
3RUWXJDO�
MDVFTXHVRQ#JPDLO�FRP��
0LJXHO�-RFpOLR�$OYHV�GD�Silva�
8QLYHUVLGDGH�)HGHUDO�GH�6mR�&DUORV�
%UDVLO�
PLJHO�VLOYD#JPDLO�FRP�
-RVHUOHQH�/LPD�3inheiro�
8QLYHUVLGDGH�(VWDGXDO�GR�&HDUá�
%UDVLO�
OHQRIRUWDO��#JPDLO�FRP�

Resumo 
1DV�~OWLPDV�GpFDGDV��FRP�R�DGYHQWR�GDV�WHFQRORJLDV��D�VRFLHGDGH�WHP�SDVVDGR�SRU�
XPD�UHHVWUXWXUDomR�VRFLDO�H�FXOWXUDO��GHQRPLQDGD�GH�FLEHUFXOWXUD��2�XVR�GDV�
7HFQRORJLDV�'LJLWDLV��7'��QDV�HVFRODV�WHP�FUHVFLGR�PXLWR�UáSLGR��1HVWH�FRQWH[WR��R�
FRPSXWDGRU�WRUQD�VH�XPD�IHUUDPHQWD�FDGD�YH]�PDLV�SUHVHQWH�QR�HQVLQR��$�ILQDOLGDGH�
GHVWH�WUDEDOKR�p�DSUHVHQWDU�XPD�PLFURDQáOLVH�VREUH�RV�LPSDFWRV�GDV�7'��DSOLFDGDV�
QDV�DXODV�D�SDUWLU�GDV�UHIOH[}HV�GDV�H[SHULrQFLDV�GH�SHVTXLVDGRUHV�GR�0p[LFR��
(VWDGRV�8QLGRV��3RUWXJDO�H�%UDVLO��1HVWH�WUDEDOKR�IRUDP�UHDOL]DGDV�YáULDV�SHVTXLVDV�
GDV��OLWHUDWXUDV�GH�XVR�GDV�7'�QDV�DXODV�GH�0DWHPáWLFD��HP�TXH�R�SHUtRGR�HVFROKLGR�
IRL�RV�XOWLPRV����DQRV��DOpP�GLVVR��UHDOL]RX�VH�DQáOLVHV�VREUH�D�HVFROKD�GRV�HOHPHQWRV�
H�REMHWRV�GH�HVWXGRV�H�D�UHODomR�GR�WHPD�GR�REMHWR�GD�SHVTXLVD��&RPR�UHVXOWDGR��
YHULILFRX�VH�TXH�D�XWLOL]DomR�GDV�7'��WRUQRX�VH�XPD�LPSRUWDQWH�DOLDGD�QD�HGXFDomR��
HYLGHQFLDQGR�VH�YDQWDJHQV��SDUD�DOXQRV�H�SURIHVVRUHV��DSULPRUDQGR�H�DSOLFDQGR�HP�
VXDV�DWLYLGDGHV�SURILVVLRQDLV��UHYHODQGR�PRWLYDomR��FRPSHWrQFLD�H�KDELOLGDGH� 
Palavras chaves��7HFQRORJLDV�SDUD�HGXFDomR��(GXFDomR�0DWHPáWLFD�H�7HFQROyJLFD��
7'�QD�(GXFDomR��0DWHPáWLFD� 

Introdução 
'H�DFRUGR�FRP�1DVFLPHQWR���������YLYHPRV�QXPD�VRFLHGDGH�FDGD�YH]�PDLV�DXWRPDWL]DGD��

$V�PáTXLQDV�Má�ID]HP�SDUWH�GR�QRVVR�GLD�D�GLD��RQGH�ILFD�GLItFLO�LPDJLQDU�XPD�DWLYLGDGH�GD�YLGD�
PRGHUQD�TXH�QmR�VHMD��GH�DOJXPD�IRUPD��PHGLDGD�SRU�XP�FRPSXWDGRU��$�HVFROD��FRPR�
LQVWLWXLomR�VRFLDO�UHVSRQVáYHO�SHOR�SURFHVVR�IRUPDO�GH�DSUHQGL]DJHP�H�GD�FRQVWUXomR�GH�
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FRQKHFLPHQWRV��QmR�SRGHULD�DVVXPLU�XP�SDSHO�QHXWUR�QHVWH�FRQWH[WR�FKDPDGR�VyFLRWHFQROyJLFR�
HP�TXH�YLYHPRV��

2�XVR�GH�UHFXUVRV�7FQROyJLFRV�'LJLWDLV��7'��QR�FRQWH[WR�HVFRODU��FRQVWLWXL�XPD�OLQKD�GH�
WUDEDOKR�TXH�QHFHVVLWD�VH�IRUWDOHFHU�QD�PHGLGD�HP�TXH�Ká�XPD�FRQVLGHUáYHO�GLVWkQFLD�HQWUH�RV�
DYDQoRV�WHFQROyJLFRV�QD�SURGXomR�GH�softwares�HGXFDFLRQDLV�OLYUHV�RX�SDJRV��SURSULHWáULRV��H�D�
DFHLWDomR��D�FRPSUHHQVmR�H�D�XWLOL]DomR�GHVVHV�UHFXUVRV�QDV�DXODV�SHORV�SURIHVVRUHV��

1DVFLPHQWR��������DILUPD�TXH�p�SUHFLVR�GHVHQYROYHU�R�FRQKHFLPHQWR�WHFQROyJLFR�PHGLDQWH�
D�XWLOL]DomR�GH�QRYDV�WHFQRORJLDV�H�DV�7'��FRPR�ORXVD�GLJLWDO��Tablet��FRPSXWDGRUHV��hardware�H�
software���UHGHV�GH�FRPSXWDGRUHV��internet���SURJUDPDV��FRPHUFLDLV�H�HGXFDFLRQDLV���GHQWUH�XPD�
LQILQLGDGH�GH�RSo}HV�FDSD]HV�GH�IDYRUHFHU�D�HGXFDomR�SDUD�KLSHUPtGLDV��$�HVFROD�VH�Yr��HQWmR��
GLDQWH�GD�QHFHVVLGDGH�GH�UHGHVFREULU�R�VHX�SDSHO�VRFLDO�H�SHGDJyJLFR�FRPR�XQLGDGH�VLJQLILFDWLYD�
QR�SURFHVVR�GH�FUHVFLPHQWR�H�GHVHQYROYLPHQWR�GD�FRQFHSomR�GH�FRPSHWrQFLD�SDUD�D�IRUPDomR�
GRV�DOXQRV��

2EVHUYD�VH�QRV�HVWXGRV�FRPR�RV�GH�$OEXTXHUTXH�H�&RVWD���������*XHUUHUR�H�.DOPDQ�
��������0DFKtQ���������1DVFLPHWQR���������6DQW¶$QD��$PDUDO�H�%RUED���������LQGLFDP�TXH�R�
XVR�GH�WHFQRORJLDV�GLJLWDLV�SDUD�DX[LOLDU�R�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�HP�VDOD�GH�DXOD��
SRGHP�FRQWULEXLUHP�SDUD�D�FRPSUHHQVmR�GRV�FRQFHLWRV�H�SDUD�VXD�FRORFDomR�HP�SUáWLFD��DOpP�GR�
GHVHQYROYLPHQWR�GH�FRPSHWrQFLDV��FRPR�UDFLRFtQLR�OyJLFR��GHGXomR��H�RXWURV�DVSHFWRV��$�
FDUDFWHUtVWLFD�PXOWLPLGLáWLFD��R�DFHVVR�IDFLOLWDGR�H�D�LQWHUDomR�HQWUH�RV�VXMHLWRV��RSRUWXQL]DGD�SRU�
IHUUDPHQWDV�GLVSRQtYHLV�QD�LQWHUQHW��GHVYHODP�QRYDV�SRVVLELOLGDGHV�SHGDJyJLFDV�H�QRYDV�IRUPDV�
GH�HQVLQDU��

(�SDUD�ILQDOL]DU�R�UDFLRFLQHR��0DFKtQ��������IDOD�TXH��
����OD�LPSRUWDQFLD�GH�OD�7HFQRORJtD�FRPR�XQ�PHGLR�SDUD�IDFLOLWDU�HO�DSUHQGL]DMH�GH�ORV�
HVWXGLDQWHV��KDFLHQGR�pQIDVLV�HQ�DOJXQDV�GH�ODV�SRWHQFLDOLGDGHV�GH�ODV�7,&�SDUD�SURPRYHU�XQ�
DSUHQGL]DMH�PáV�DFWLYR�DVt�FRPR�HO�WUDEDMR�FRRSHUDWLYR��PRWLYDU�ODV�H[SOLFDFLRQHV��LQGDJDU�
VREUH�ORV�SURFHVRV�GH�SHQVDPLHQWR�GH�ORV�HVWXGLDQWHV��HWF���0DFKtQ��������S�������

2�SUHVHQWH�DUWLJR�YHP�PRVWUDU�XPD�PLFURDQáOLVH�H�D�VRFLDOL]DomR�GH�SUáWLFDV�FRP�R�XVR�GDV�
7'�SDUD�DX[LOLDU�R�HQVLQR�H�DSUHQGL]DJHP�HP�VDOD�GH�DXOD��PDV�FRQVLGHUDQGR�TXH�p�LPSHULRVD�D�
IRUPDomR�GH�SURIHVVRUHV�SDUD�D�DSURSULDomR�H�XVR�GHVVHV�UHFXUVRV��

7ecnologias e (ducação 
'H�DFRUGR�FRP�1DVFLPHQWR���������0DFKtQ���������&RXWLQKR�H�&KDYHV��������H[LVWH�XPD�

GLVFXVVmR�PXLWR�JUDQGH�VREUH�R�TXH�VHULD�,QIRUPáWLFD�(GXFDWLYD��,(��RX�7HFQRORJLD�(GXFDWLYD�
�7(��H�TXDO�R�SDSHO�GR�FRPSXWDGRU�QDV�HVFRODV��2�REMHWLYR�GD�,(�RX�7(�p�XWLOL]DU�R�FRPSXWDGRU�
FRPR�UHFXUVR�GLGáWLFR�SDUD�DV�SUáWLFDV�SHGDJyJLFDV�QRV�GLYHUVRV�FRPSRQHQWHV�FXUULFXODUHV��
LQFHQWLYDQGR�D�GHVFREHUWD�WDQWR�GR�DOXQR�TXDQWR�GR�SURIHVVRU�H�SUHRFXSDQGR�VH�FRP�³TXDQGR´��
³SRU�TXr´�H�³FRPR´�XVDU�D�LQIRUPáWLFD�SDUD�TXH�D�PHVPD�FRQWULEXD�HIHWLYDPHQWH�SDUD�D�
FRQVWUXomR�GR�FRQKHFLPHQWR��

'H�DFRUGR�FRP�0DFKtQ���������&RXWLQKR�H�&KDYHV��������H[LVWH�XPD�GLVFXVVmR�PXLWR�
JUDQGH�VREUH�R�TXH�VHULD�,QIRUPáWLFD�(GXFDWLYD��,(��H�TXDO�R�SDSHO�GR�FRPSXWDGRU�QDV�HVFRODV��2�
REMHWLYR�GD�,(�p�XWLOL]DU�R�FRPSXWDGRU�FRPR�UHFXUVR�GLGáWLFR�SDUD�DV�SUáWLFDV�SHGDJyJLFDV�QRV�
GLYHUVRV�FRPSRQHQWHV�FXUULFXODUHV��LQFHQWLYDQGR�D�GHVFREHUWD�WDQWR�GR�DOXQR�TXDQWR�GR�SURIHVVRU�
H�SUHRFXSDQGR�VH�FRP�³TXDQGR´��³SRU�TXr´�H�³FRPR´�XVDU�D�LQIRUPáWLFD�SDUD�TXH�D�PHVPD�
FRQWULEXD�HIHWLYDPHQWH�SDUD�D�FRQVWUXomR�GR�FRQKHFLPHQWR��
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$VVLP��D�,QIRUPáWLFD�QD�(GXFDomR��YDL�PXLWR�DOpP�GH�HQVLQDU�R�DOXQR�VREUH�FRPSHWrQFLDV�
QHFHVVáULDV�SDUD�XWLOL]DU�R�FRPSXWDGRU��8WLOL]D�VH�R�FRPSXWDGRU�FRPR�XP�UHFXUVR�WUDQVIRUPDGRU�
QR�DPELHQWH�GH�DSUHQGL]DJHP��ID]HQGR�FRP�TXH�RV�DOXQRV�H[SORUHP�FDPLQKRV�GH�UHVROXomR�GH�
IRUPD�UáSLGD��LQWHJUDGD�H�PRWLYDQWH��URPSHQGR�EDUUHLUDV�HQWUH�RV�GLIHUHQWHV�FRQWH~GRV�GR�
FXUUtFXOR�HVFRODU��

$�XWLOL]DomR�GD�,QIRUPáWLFD�QR�FRQWH[WR�HVFRODU�VLJQLILFD�GHVHQYROYHU�R�FRQWH~GR�GDV�
GLVFLSOLQDV�FXUULFXODUHV�SRU�LQWHUPpGLR�GR�FRPSXWDGRU��GH�XPD�IRUPD�LQWHUGLVFLSOLQDU��(VWH�
SURFHVVR�QmR�GHSHQGH�VRPHQWH�GRV�UHFXUVRV�ItVLFRV��PDV�VLP�GD�FRQVFLHQWL]DomR�SRU�SDUWH�GH�
WRGD�D�HVFROD��SULQFLSDOPHQWH�GR�SURIHVVRU��SDUD�TXH�VH�REWHQKD�XPD�DSUHQGL]DJHP�VLJQLILFDWLYD�
H�FRP�TXDOLGDGH��

8tili]ação das 7DI em sala de aula e suas análises� 
$�XWLOL]DomR�GDV�7',�QR�FRQWH[WR�HVFROD�VLJQLILFD�GHVHQYROYHU�YáULRV�VHQWLGRV�QRV�

HVWXGDQWHV��ID]HQGR�FRP�TXH�FULHP�QRYDV�IRUPDV�GH�YLVXDOL]DomR��GH�DSULPRUDPHQWR�GRV�
FRQWH~GRV�GDV�GLVFLSOLQDV�FXUULFXODUHV�H�GH�SDUWLOKD�GRV�FRQKHFLPHQWRV�SRU�LQWHUPpGLR�GR�
FRPSXWDGRU��GH�XPD�IRUPD�LQWHUGLVFLSOLQDU�H�GLQkPLFD��1HVVH�DUWLJR�VHUá�PRVWUDGR�DOJXPDV�
DSOLFDELOLGDGHV�GHVWDV�XWLOL]Do}HV�FRPSDUWLOKDQGR�DV�H[SHULrQFLDV�GRV�SHVTXLVDGRUHV�SURIHVVRUHV�
H�VXDV�DQáOLVHV��

)LWDV�H�&RVWD��������HIHWXDUDP�XPD�VtQWHVH�VREUH�LQYHVWLJDo}HV�UHDOL]DGDV�QRV�(VWDGRV�
8QLGRV�GD�$PpULFD��QR�5HLQR�8QLGR��QD�$XVWUáOLD�H�QD�)UDQoD�VREUH�4XDGURV�,QWHUDWLYRV��4,��H�R�
VHX�FRQWULEXWR�SDUD�R�HQVLQR�H�DSUHQGL]DJHP�GD�0DWHPáWLFD��2�4,�p�XP�GLVSRVLWLYR�GH�
DSUHVHQWDomR��QR�TXDO�DV�LPDJHQV�GH�XP�FRPSXWDGRU�VmR�SURMHWDGDV�DWUDYpV�GH�XP�SURMHWRU�
GLJLWDO�SRGHQGR�VHU�YLVWDV�H�PDQLSXODGDV��2V�XWLOL]DGRUHV�SRGHP�LQWHUDJLU�FRP�R�VRIWZDUH�QR�
SUySULR�TXDGUR��XVDQGR�XPD�FDQHWD��PRXVH�RX�R�GHGR��1D�HGXFDomR��RV�SURIHVVRUHV�SRGHP�
SUHSDUDU��SUHYLDPHQWH��RV�FRQWH~GRV�GDV�VXDV�DXODV��LQVHULQGR�WH[WRV��LPDJHQV��YtGHRV��
GLJLWDOL]DQGR�GRFXPHQWRV��HWF������3RGHP�WDPEpP�XWLOL]DU�QR�4,�XPD�YDVWD�JDPD�GH�SURJUDPDV�GH�
DSRLR�DR�HQVLQR��FRPR�SRU�H[HPSOR��IROKD�GH�FáOFXOR��VRIWZDUH�GH�JHRPHWULD�GLQkPLFD��HVWDWtVWLFD�
H�HGXFDWLYRV�EDVHDGRV�HP�DSOLFDo}HV�PDWHPáWLFDV���

$V�PHVPDV�DXWRUDV�GHVWDFDUDP�RV�UHVXOWDGRV�SRVLWLYRV�FRPXQV��QR�TXH�UHVSHLWD�j�
PRWLYDomR�GH�DOXQRV�H�SURIHVVRUHV��j�PRGLILFDomR�GDV�PHWRGRORJLDV�XWLOL]DGDV�H�j�FRQVHFXomR�GH�
DSUHQGL]DJHQV��9HULILFDUDP�QR�ILQDO�GR�HVWXGR�TXH�D�PDLRULD�SUHQGH�VH�FRP�TXHVW}HV�GH�
PRWLYDomR�H�GH�DSURYHLWDPHQWR�H�QmR�SURSULDPHQWH�FRP�TXHVW}HV�HVSHFtILFDV�GD�0DWHPáWLFD��
&RQVLGHUDUDP�TXH�HVWD�p�XPD�áUHD�QD�TXDO�DLQGD�Ká�PXLWR�D�LQYHVWLJDU��QR�VHQWLGR�GH�GDU�XPD�
PDLRU�JDUDQWLD�DRV�SURIHVVRUHV�VREUH�DV�YDQWDJHQV�GD�XWLOL]DomR�GR�4,�QD�VDOD�GH�DXOD��
$SUHVHQWDPRV�DOJXQV�GHSRLPHQWRV�GRV�SURIHVVRUHV�VREUH�R�4,��SHUPLWHP�UHYHU�FRQFHLWRV��RV�
PDWHULDV�XWLOL]DGRV�SRGHP�VHU�JUDYDGRV��LPSUHVVRV�H�RX�FRORFDGRV�QD�LQWHUQHW��p�XP�PHLR�IáFLO�H�
HILFD]�GH�XVDU�RV�VRIWZDUHV�GH�0DWHPáWLFD��DXPHQWD�D�PRWLYDomR�H�D�DWHQomR�GRV�DOXQRV��

6DPSDLR�H�&RXWLQKR���������WDPEpP�LQYHVWLJDUDP�D�DSOLFDomR�GR�4,�QXPD�DXOD�GH�
0DWHPáWLFD�GR����DQR�GH�HVFRODULGDGH��5HDOL]DUDP�XP�HVWXGR�GH�FDVR�FRP�R�REMHWLYR�GH�YHULILFDU�
D�LPSRUWDQFLD�GD�LQWHJUDomR�GRV�4,�QD�HVFROD�H��GHVWH�PRGR��FRQWULEXLU�SDUD�PHOKRUDU�D�IXWXUD�
DSOLFDomR�GHVWD�WHFQRORJLD�HP�FRQWH[WR�HGXFDWLYR��4XHVWLRQDUDP�VH�TXDLV�DV�SRWHQFLDOLGDGHV�
GHVWD�IHUUDPHQWD�QR�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�H�FRPR�D�LQWHJUDU�QXPD�DXOD�GH�
0DWHPáWLFD�GH�PRGR�D�JHUDU�DSUHQGL]DJHQV�VLJQLILFDWLYDV�QRV�DOXQRV��$V�DXWRUDV��GHVHQYROYHUDP�
D�LQYHVWLJDomR�HP�GXDV�WXUPDV�GD�(VFROD�(%�����6�3DGUH�0DUWLQV�&DSHOD�HP�3RUWXJDO��2�WHPD�
DERUGDGR�IRL�DV�HTXDo}HV���
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1R�WRWDO�SDUWLFLSDUDP����DOXQRV������GH�FDGD�VH[R��PDLRULWDULDPHQWH�����FRP����DQRV�GH�
LGDGH�H�����FRP����DQRV��$�HVFDOD�GH�/LNHUW�IRL�XVDGD�SDUD�D�DQáOLVH�GRV�GDGRV�TXH�YDULDYD�HQWUH�
H[FHOHQWH��ERP�H�UD]RáYHO�VHQGR��GLVWULEXLGRV�HP�VHWH�TXHVW}HV�IHFKDGDV�H�WUrV�TXHVW}HV�DEHUWDV�
SDUD�XPD�DQáOLVH�PDLV�SURIXQGD�VREUH�DV�YDQWDJHQV�H�GHVYDQWDJHQV�GHVWD�IHUUDPHQWD��2V�DOXQRV�
FRQVLGHUDUDP�TXH�³D�DXOD�FRP�R�4,´�HUD�HP�XPD�GDV�UHVSRVWDV�H[FHOHQWH�������RX�ERD�������H�
PDLRULWDULDPHQWH�TXH�D�³LQWHUDomR�FRP�R�4,´�IRL�H[FHOHQWH��������6REUH�D�LQWHUDWLYLGDGH�
SURSRUFLRQDGD�SHODV�DWLYLGDGHV�SURSRVWDV��HVWD�IRL�FRQVLGHUDGD�H[FHOHQWH�RX�ERD�SHOD�PDLRULD�GRV�
DOXQRV��������H��FRQVLGHUDUDP�DLQGD�TXH�R�DSUHQGL]DGR�IRL�ERP�RX�H[FHOHQWH��������H�TXH�VHULD�
H[FHOHQWH�D�VXD�LQFOXVmR�QDV�DXODV�GH�0DWHPáWLFD��$V�DXWRUHV�UHODWDUDP�DLQGD��TXH�D�XWLOL]DomR�GR�
4,�UHGX]�D�DQVLHGDGH��DXPHQWD�RV�QtYHLV�GH�FRQFHQWUDomR�H�GH�IOH[LELOLGDGH�QR�SHQVDPHQWR�GRV�
DOXQRV���

2XWUDV�YDQWDJHQV�UHIHULGDV�SHORV�DOXQRV���

• )DFLOLGDGH�GH�DSUHQGL]DJHP���������

• $�SRVVLELOLGDGH�GH�HIHWXDU�MRJRV���������

• ,QFHQWLYR�j�DSUHQGL]DJHP���������

• $�QmR�XWLOL]DomR�GR�JL]��������HYLWDQGR�DOHUJLDV�H�VXMDU�DV�PmRV���

• $�PDLRU�DWHQomR�TXH�p�H[LJLGD���������

• $�SRVVLELOLGDGH�GH�WUDEDOKDU�FRP�LPDJHQV��MRJRV��DFHGHU�j�,QWHUQHW�H�UHDOL]DU�DWLYLGDGHV�
YDULDGDV�HP�VLPXOWkQHR�H�GLQkPLFR���������
$V�GHVYDQWDJHQV�DSRQWDGDV�SHORV�DOXQRV�IRUDP��

• $V�IDOKDV�WpFQLFDV���������

• $XPHQWR�GR�FRQVXPR�GH�HQHUJLD���������

• (OHYDGR�SUHoR�GH�XP�4,��������

• $�HVFULWD�FRP�D�FDQHWD��SRU�YH]HV��VHU�XP�SRXFR�OHQWD������H��

• $�SRVVLELOLGDGH�GH�GLVWUDomR�GRV�DOXQRV��������
$V�DXWRUDV�FRQFOXLUDP�TXH�D�XWLOL]DomR�GR�4,�QR�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�

PRVWURX�VH��QHVWD�H[SHULrQFLD��XPD�JUDQGH�IHUUDPHQWD�GH�DSOLFDELOLGDGH�QD�0DWHPáWLFD��
HYLGHQFLDQGR�VH�YDQWDJHQV�TXHU�SDUD�RV�DOXQRV�TXHU�SDUD�RV�SURIHVVRUHV��

$OEXTXHUTXH�H�&RVWD��������DYDOLDUDP�H�GLVFXWLUDP�R�XVR�GDV�7',�QR�HVSDoR�HVFRODU��
DQDOLVDQGR�VXDV�SRVVLELOLGDGHV�H�LPSOLFDo}HV�QD�IRUPD�GH�DSUHQGHU�H�HQVLQDU��$SUHVHQWDUDP�D�
DQáOLVH�H�VLVWHPDWL]DomR�GRV�GDGRV��SRQWXDQGR�R�XVR�GR�/DERUDWyULR�GH�,QIRUPáWLFD��/,��QD�
HVFROD�H�VXD�UHODomR�FRP�R�FXUUtFXOR�HVFRODU��(P�DOJXPDV�DWLYLGDGHV�QR�/,��RV�DSOLFDWLYRV�IRUDP�
XWLOL]DGRV�FRPR�UHFXUVRV�PRWLYDGRUHV�H�DFHVVyULRV�SDUD�LOXVWUDU�DV�DXODV��&RQVLGHUDUDP�TXH�QmR�
VH�SRGH�GHVSUH]DU�R�SRWHQFLDO�GHVVHV�DSOLFDWLYRV��WRUQDQGR�DV�DWLYLGDGHV�PDLV�LQWHUHVVDQWHV�H�
DWUDWLYDV�SDUD�RV�HVWXGDQWHV�H�WLYHUDP�FRPR�FRQVLGHUDo}HV�ILQDLV�UHODWDQGR�TXH��

2�XVR�GDV�WHFQRORJtDV�GH�LQIRUPDo}HV�H�FRPXQLFDo}HV�p�XPD�SUáWLFD�TXH�YHP�VHQGR�
LPSOHPHQWDGD�H�LQFRUSRUDGD�j�URWLQD�GD�HVFROD��3UHVHQFLDPRV�GLIHUHQWHV�IRUPDV�GH�XVR��SRU�
PHLR�GH�XWLOL]DomR�GR�/,��1R�HQWDQWR��DSHVDU�GD�WHQWDWLYD�GRV�SURIHVVRUHV�LQVHULUHP�SUáWLFDV�
PDLV�LQRYDGRUDV��D�HVFROD�DLQGD�p�SUHVD�D�XPD�DERUGDJHP�WUDGLFLRQDO��UHVXOWDGR�GH�XP�



Impactos sobre a utilização das tecnologias digitais em sala de aula de Matemática: …� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

SODQHMDPHQWR�IXQFLRQDO�H�XP�FXUUtFXOR��TXH�DLQGD�RUJDQL]D�VHXV�FRQWH~GRV�SRU�GLVFLSOLQDV��
TXH��QD�PDLRULD�GDV�YH]HV��FDPLQKDP�LVRODGDPHQWH�SUHVD�D�WHPSRV�H�HVSDoRV���$OEXTXHUTXH�
	�&RVWD��������S��������

3LQNZDUW��+RSSH��0LOUDG�H�3HUH]���������FRP�EDVH�QD�H[SHULrQFLD�H�QD�RUTXHVWUDomR�GH�
FHQáULRV�GH�DSUHQGL]DJHQV�FRODERUDWLYDV�XVDQGR�WHFQRORJLD�GH�FRPSXWDomR�ubíqua��XVRX�VH�WUrV�
DERUGDJHQV�SDUD�HVWHQGHU�RV�DPELHQWHV�GH�PRGHODJHQV�H�GLVFXVV}HV�FR�FRQVWUXWLYDV��2V�3HUVRQDO�
'LJLWDO�$VVLVWDQWV��3'$V��FRQHFWDGRV�DRV�FRPSXWDGRUHV�H�DR�4,��DWUDYpV�GH�XPD�UHGH�VHP�ILR��
IRUDP�XWLOL]DGRV�SDUD�DSOLFDomR�GD�H[SHULrQFLD��$�LGpLD�GH�XPD�³VDOD�GH�DXOD�LQWHJUDGD�SRU�
FRPSXWDGRU´�IRL�SUDWLFDPHQWH�HODERUDGD�H�FRORFDGD�HP�SUáWLFD�HP�FRQMXQWR�FRP�R�SURMHWR�
1,0,6�(XURSHLD��+RSSH�et al.,��������RQGH�RV�DXWRUHV�UHODWDUDP�TXH��

7KH�PRVW�HYLGHQW�DQG�FRQFUHWH�UHVXOW�RI�1,0,6�LV�D�FODVVURRP�LQVWDOODWLRQ�DW�D�SULPDU\�
VFKRRO�ZKLFK�IHDWXUHV�VSHFLDO�KDUGZDUH�VXFK�DV�DQ�LQWHUDFWLYH�ZKLWHERDUG�DQG�SHQ�EDVHG�
WDEOHWV�HPEHGGHG�LQ�WKH�SXSLOV�GHVNV�LQ�D�QHWZRUNHG�HQYLURQPHQW�ZLWK�HGXFDWLRQDOO\�
GHVLJQHG�JURXSZDUH�IXQFWLRQV���3LQNZDUW�HW�DO���������S��������

2�SULPHLUR�SDVVR�GR�H[SHULPHQWR�IRL�XPD�DSOLFDomR�TXH�p�XPD�IHUUDPHQWD�GLJLWDO�GH�
DQRWDomR��R�VHJXQGR�UHSOLFD�XP�VLVWHPD�GH�PRGHODomR�QR�3'$�H�R�WHUFHLUR�ID]�XVR�GH�XP�OHLWRU�
ySWLFR�VHP�ILRV�SDUD�DOpP�GR�3'$��7RGRV�HOHV�IRUQHFHP�PHFDQLVPRV�GH�VLQFURQL]DomR�³OHYHV´�
HP�DPELHQWHV�EDVHDGRV�HP�FRPSXWDGRUHV�SHVVRDLV��3&���2�SURMHWR�JHUDO�H�DV�HVWUDWpJLDV�GH�
LPSOHPHQWDomR�SDUD�HVVDV�H[WHQV}HV�VmR�GLVFXWLGRV�HP�WHUPRV�GH�PRGHODJHP��YLVWD��H[LELomR��H�
FRQWURODGRU��PRGLILFDomR���2�DSRLR�FRODERUDWLYR��DSOLFDGRV�HP�VDOD�GH�DXOD�H�IRUD�GD�VDOD��DR�DU�
OLYUH���WHYH�SDUWH�LQWHJUDQWH�QR�SURFHVVR�HGXFDWLYR��SHUPLWLQGR�DRV�DOXQRV�WURFDU�LGHLDV�H�KLSyWHVHV�
peer-to-peer��DFHVVR�FRPSDUWLOKDGR��HQWUH�DV�DSOLFDo}HV�PyYHLV�H�SDUD�SURMHWDU�RV�FRQWH~GRV�XVRX�VH�
R�4,��D�ILP�GH�LQLFLDU�HP�VDOD�GH�DXOD�D�GLVFXVVmR�VREUH�VROXo}HV�H�PRGLILFDo}HV�HVSHFtILFDV��

1DVFLPHQWR�H�7URPSLHUL�)LOKR��������DYDOLDUDP�R�XVR�GR�software�OLYUH�*HRJHEUD�QD�
DSOLFDELOLGDGH�QR�HQVLQR�GH�JHRPHWULD��0RVWUDUDP�R�GLQDPLVPR�GR�SURJUDPD�H�FDWHJRUL]DUDP�QR�
FRPR�*HRPHWULD�'LQkPLFD�H�,QWHUDWLYD��*',���TXH�SHUPLWLX�D�LPSOHPHQWDomR�FRPSXWDFLRQDO�GD�
³JHRPHWULD�WUDGLFLRQDO´��VXEVWLWXLQGR�DV�WHFQRORJLDV�UpJXD��FRPSDVVR�H�HVTXDGUR��1HVVD�SHVTXLVD�
XVRX�VH�D�DSUHVHQWDomR�GR�WHPD�³WULkQJXORV�H�VXDV�FODVVLILFDo}HV´��2V�SHVTXLVDGRUHV�GHVWDFDUDP�
D�LPSRUWkQFLD�GR�UHIHUHQFLDO�WHyULFR�DGRWDGR�H�GD�XWLOL]DomR�GR�software�FRPR�XP�ODERUDWyULR�GH�
VLPXODomR�SDUD�D�DSOLFDomR�GR�DVVXQWR�QD�SUáWLFD��'H�PDQHLUD�JHUDO��RV�DOXQRV�FRQVLGHUDUDP�D�
XWLOL]DomR�GR�*HRJHEUD�FRPR�VHQGR�GH�IáFLO�FRPSUHHQVmR�H�DVVLPLODomR�GR�FRQWH~GR��2V�DXWRUHV�
UHODWDUDP�QD�FRQFOXVmR�GD�SHVTXLVD�TXH��

2�5HVXOWDGR�IRL�XPD�VXUSUHVD�DJUDGáYHO��SRLV�D�PDLRULD�GRV�DOXQRV�UHODWRX�D�JUDQGH�
IDFLOLGDGH�GR�SURJUDPD��GH�VXD�XVDELOLGDGH�H�HILFLrQFLD��DOJXQV�DFKDUDP�PDLV�IáFLO�GH�
HQWHQGHU�SHOR�VRIWZDUH�GR�TXH�QD�VDOD�GH�DXOD��SRLV�QmR�QHFHVVLWDULD�GH�FáOFXORV��OKH�PRVWUD�
XPD�UHVSRVWD�UáSLGD�H�FRUUHWD��R�TXH�IDFLOLWD�QD�FULDomR�H�VROXomR�DWUDYpV�GH�SRXFRV�FOLTXHV�
GR�PRXVH���1DVFLPHQWR�	�7URPSLHUL�)LOKR��������S������

*XHUUHUR�H�.DOPDQ��������SHVTXLVDUDP�VREUH�D�LQVHUomR�GDV�WHFQRORJLDV�HP�VDOD�GH�DXOD��
5HDOL]DUDP�XPD�DYDOLDomR�GH�FDPSR��DFRPSDQKDQGR�RV�SURIHVVRUHV�GH�TXDWURV�HVFRODV�
VHFXQGáULDV��VHQGR�GXDV�QD�FLGDGH�GR�0p[LFR�H�GXDV�HP�0pULGD��<XFDWáQ��2V�DXWRUHV�UHODWDUDP�
TXH�HP�XPD�SULPHLUD�DERUGDJHP�SDUD�RV�XVRV�GD�WHFQRORJLDV��HP�DOJXPDV�HVFRODV�YLVLWDGDV��
GRFXPHQWDUDP�FHQáULRV�TXH�SRGHP�SDUHFHU�³HTXLYRFDGR´�H�XP�SRXFR�³VXJHVWLYR´�TXDQWR�j�
XWLOL]DomR�GDV�7'�HP�DWLYLGDGHV�GH�DSUHQGL]DJHP�RX�QD�LQWHUDomR�HQWUH�DOXQRV�H�SURIHVVRU��
&LWDUDP�FRPR�H[HPSOR�D�VLWXDomR�GRV�DOXQRV�TXH�PXLWDV�YH]HV�WLQKDP�D�REULJDWRULGDGH�GH�OHU�H�
FRSLDU�DV�LQIRUPDo}HV�GD�WHOD�GR�FRPSXWDGRU�DR�FDGHUQR��URWLQD�SHGDJyJLFD�QRUPDOPHQWH�IHLWR�
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FRP�R�OLYUR�RX�FRP�PDWHULDLV�TXH�REWLYHUDP�LQIRUPDo}HV��2X��HP�RXWUD�VLWXDomR�HP�TXH�R�
SURIHVVRU�SURMHWDYD�XPD�DSUHVHQWDomR��FRQIHFFLRQDGD�HP�06�Power Point�RX�QR�IRUPDWR�3')��H�
RV�DOXQRV�OLDP�HP�YR]�DOWD�RX�HP�VLOrQFLR��FDGD�XP�HP�XP�FRPSXWDGRU��HQTXDQWR�SRGHULD�
UHDOL]DU�D�OHLWXUD�QXP�OLYUR�GLGáWLFR�RX�HP�JUXSR��$�DWLYLGDGH�SDUWLFLSDomR�GR�DOXQR�QHVWH�
FRQWH[WR�HUD�OLPLWDGR�H�SDUHFHQGR�D�VHU�UHGX]LGD�SDUD�XP�UHFHSWRU�H�XP�FRSLDGRU�GH�LQIRUPDo}HV���

2V�PHVPRV�DXWRUHV�YHULILFDUDP�TXH�D�LQWHQomR�GRV�SURIHVVRUHV�HP�PXLWRV�GRV�FDVRV�
REVHUYDGRV��p�LQFRUSRUDU�D�WHFQRORJLD�jV�VXDV�SUáWLFDV�GH�HQVLQR�Má�H[LVWHQWH��H�SDUHFH�WHU�SRXFD�
RX�QHQKXPD�UHIOH[mR�VREUH�D�XWLOL]DomR�GD�WHFQRORJLD�WRUQDU�XP�PHLR�SDUD�DOFDQoDU�D�
WUDQVIRUPDomR�GDV�SUáWLFDV�H�URWLQDV�TXH�YHP�VHQGR�DGRWDGDV�D�DQRV��3DUD�RV�DOXQRV��SHTXHQDV�
DOWHUDo}HV�IRUDP�REVHUYDGDV�QDV�SRVVLELOLGDGHV�GH�XVDU�R�SRWHQFLDO�GDV�WHFQRORJLDV��HPERUD�HVVDV�
PXGDQoDV�VHMDP�SHTXHQDV��PRVWUDUDP�TXH�RV�DOXQRV�FRPSUHHQGHUDP�RV�EHQHItFLRV�H�D�
SRWHQFLDOLGDGH�TXH�DV�WHFQRORJLDV�RIHUHFHP�QD�PHOKRULD�GD�TXDOLGDGH�GDV�DXODV��

6DQW¶DQD��$PDUDO��H�%RUED��������DSUHVHQWDUDP�XPD�SHVTXLVD�TXH�p�R�UHVXOWDGR�GH�FXUVRV�
RQOLQH�GH�IRUPDomR�FRQWLQXDGD�GH�SURIHVVRUHV��FRQFHELGRV�D�SDUWLU�GH�XPD�SDUFHULD�HQWUH�D�
81(63�H�XPD�UHGH�QDFLRQDO�GH�HVFRODV�GH�HQVLQR�EáVLFR��2V�FXUVRV�EXVFDYDP�IDPLOLDUL]DU�RV�
SURIHVVRUHV�GH�0DWHPáWLFD�FRP�RV�UHFXUVRV�GDV�7'��HVSHFLILFDPHQWH�GRLV�VRIWZDUHV��R�
*HRPHWULFNV�H�R�:LQSORW��QD�XWLOL]DomR�HP�VDOD�GH�DXOD���

1HVWH�FRQWH[WR��RV�FXUVRV�IRUDP�GHVHQYROYLGRV�SRU�PHLR�GH�HQFRQWURV�YLUWXDLV�VtQFURQRV�
UHDOL]DGRV�DRV�VáEDGRV�FRP�GXUDomR�GH�GXDV�KRUDV�SRU�YLGHRFRQIHUrQFLD��3DUD�GHVHQYROYHU�XP�
WUDEDOKR�FRP�FRQWH~GRV�GH�JHRPHWULD��RV�FXUVRV�IRUDP�GLVWULEXtGDV�HP�WUrV�HGLo}HV�GR�
³*HRPHWULD�FRP�*HRPHWULFNV´�H��SRVWHULRUPHQWH��XP�FXUVR�GH�HVWUXWXUD�VHPHOKDQWH�IRL�UHDOL]DGR�
HP�TXDWUR�HGLo}HV��FRP�IRFR�QR�HVWXGR�GH�)XQo}HV��³)XQo}HV�FRP�:LQSORW´��3DUD�FRQWHPSODU�
WRGRV�RV�LQWHUHVVDGRV��RV�FXUVRV�IRUDP�UHDOL]DGRV�GH������DWp�������H�HQYROYHUDP�PDLV�GH�FHP�
GRFHQWHV��VHQGR�TXH�YáULRV�IL]HUDP�RV�GRLV�FXUVRV��2�WUDEDOKR�DSUHVHQWDGR�IRL�GHVHQYROYLGR�
VHJXQGR�D�DERUGDJHP�TXDOLWDWLYD�GH�SHVTXLVD��QR�TXDO�RV�GDGRV�IRUDP�REWLGRV��HP�XP�SULPHLUR�
PRPHQWR��D�SDUWLU�GRV�UHODWyULRV�ILQDLV�GRV�FXUVRV�H�GH�TXHVWLRQáULR�HQFDPLQKDGR�YLD�H�PDLO�DRV�
GRFHQWHV�TXH�FXUVDUDP��SHOR�PHQRV��XP�GRV�FXUVRV���

2V�DXWRUHV�REVHUYDUDP�TXH�QRV�GRLV�DQRV�LQLFLDV�HP�TXH�DSOLFDUDP�RV�FXUVRV�HP���WXUPDV��
FRP�R�WRWDO�GH����LQVFULWRV��REWLYHUDP�FHUFD�GH�����GH�HYDVmR��HQTXDQWR�QRV�~OWLPRV���DQRV�
�������������IRUPDUDP���WXUPDV��FRP�R�WRWDO�GH����LQVFULWRV�H�FRP����GH�HYDVmR���'H�PRGR�
JHUDO��R�tQGLFH�GH�HYDVmR�GRV�FXUVRV�SRGH�VHU�FRQVLGHUDGR�EDL[R��TXDQGR�FRPSDUDGR�FRP�RXWUDV�
H[SHULrQFLDV�RQOLQH�TXH�RFRUUHUDP�FRP�RXWURV�SHVTXLVDGRUHV�QR�SDtV��(VVH�IDWR�OHYRX�D�DYDOLDU�R�
FXUVR�FRQVLGHUDQGR�D�LQVHUomR�GDV�7',�GH�IRUPD�SRVLWLYD�QD�SUáWLFD�SURILVVLRQDO�GRV�SURIHVVRUHV��
3RU�RXWUR�ODGR��WRGRV�VDEHPRV�GR�³HIHLWR�QRYLGDGH´��HP�TXH�XPD�LQRYDomR�SRGH�VHU�XWLOL]DGD�HP�
XP�SULPHLUR�PRPHQWR�H�QmR�VHU�XWLOL]DGD�SRVWHULRUPHQWH��2V�DXWRUHV�FRQFOXtUDP�TXH��D�PDLRULD�
GRV�SURIHVVRUHV�TXH�WHUPLQDUDP�RV�FXUVRV�FRQVHJXLUDP�LQVHULU�R�XVR�GR�FRPSXWDGRU�HP�VXDV�
DWLYLGDGHV�SURILVVLRQDLV�GLáULDV���

Considerações )inais 
$�7HFQRORJLD�GLJLWDO�QDV�DXODV�GH�0DWHPáWLFD�p�XPD�DWLYLGDGH�TXH�RV�HVWXGDQWHV�UHDOL]DP�

GH�XPD�IRUPD�GLQkPLFD�H�RULHQWDGD�SHORV�SURIHVVRUHV��FXMRV�VHQWLPHQWRV�GH�DXWR�HILFáFLD�
LQIOXHQFLDP�IRUWHPHQWH�R�VHX�UHQGLPHQWR��3DUD�LVVR��D�XWLOL]DomR�GDV�7'��GHVFULWDV�QDV�
H[SHULrQFLDV�DSOLFDGDV��QR�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP��PRVWURX�VH�QHVWD�PLFURDQáOLVH��
XPD�JUDQGH�DOLDGD�QD�HGXFDomR��HYLGHQFLDQGR�VH�YDQWDJHQV��TXHU�SDUD�RV�DOXQRV�TXHU�SDUD�RV�
SURIHVVRUHV��WDLV�FRPR�D�SRVVLELOLGDGH�GH�UHJLVWUR�H�SRVWHULRU�HQYLR�GRV�PDWHULDLV�SRU�H�PDLO��
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SURPRYHQGR�R�LQWHUHVVH�SDUD�D�UHDOL]DomR�GH�DWLYLGDGHV�TXH�VHMDP��GHVDILDGRUDV��PRWLYDGRUDV��
LQWHUHVVDQWHV��GLQkPLFDV�H�LQWHUDWLYDV��

&RP�DX[tOLR�GRV�FRPSXWDGRUHV�H�4,�TXH�VH�XWLOL]D�D�HVFULWD�OLYUH��D�SDUWLU�GD�XWLOL]DomR�GH�
XPD�FDQHWD�VHP�D�QHFHVVLGDGH�GR�WHFODGR���TXH�SRVVLELOLWD�HODERUDomR�GH�WUDEDOKRV�FRP�LPDJHQV��
KLSHUWH[WRV��MRJRV��DFHVVR�j�,QWHUQHW�H�D�UHDOL]DomR�GH�DWLYLGDGHV�YDULDGDV�VLPXOWDQHDPHQWH��
$VVLP��WDQWR�RV�SURIHVVRUHV�FRPR�RV�DOXQRV�SRGHP�DSUHQGHU�H�SDUWLOKDU�RV�FRQKHFLPHQWRV�H�DV�
SUáWLFDV�DGTXLULGDV��

1R�HQWDQWR��p�LPSRUWDQWH�VDOLHQWDU�TXH�R�XVR�GR�VRIWZDUH�HP�VL��QmR�SURYD�QHQKXP�WHRUHPD�
PDWHPáWLFR��VROXFLRQD�FRQFHLWRV�H�UHVROYH�SUREOHPDV��SRLV��D�PDWHPáWLFD��HQTXDQWR�OLQJXDJHP�
XWLOL]D±VH�GR�PpWRGR�GHGXWLYR��7DO�SUáWLFD�p�GH�JUDQGH�YDOLD�TXDQGR�EHP�XWLOL]DGD��SRLV�IDFLOLWD�D�
LQWHUQDOL]DomR�GR�FRQKHFLPHQWR�H[SRVWR�DRV�DOXQRV��

'LDQWH�GLVVR��YHULILFRX�VH�TXH�D�XWLOL]DomR�GDV�7'�VH�FRQVWLWXL�XP�FDPLQKR�SURPLVVRU�SDUD�
DOXQRV�H�SURIHVVRUHV�DSULPRUDUHP�VXDV�KDELOLGDGHV�H�FRPSHWrQFLDV�FRP�XVR�GDV�QRYDV�
WHFQRORJLDV�GLJLWDLV��LPSOHPHQWDGDV�SDUD�R�GHVHQYROYLPHQWR�FLHQWtILFR��WHFQROyJLFR��VRFLDO�H�
FXOWXUDO�QD�VRFLHGDGH��
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Instrumentali]aciyn de la elipse utili]ando *eogebra 
-RVp�&DUORV�Leyn 5tRV�
3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�GHO�3HU~��
3HU~�
D��������#SXFS�HGX�SH��
-HV~V�9��)lores�6DOD]DU�
3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�GHO�3HU~�
3HU~�
MYIORUHV#SXFS�SH��

Resumen 
(VWH�DUWtFXOR�IRUPD�SDUWH�GH�OD�WHVLV�GHO�SULPHU�DXWRU��DFHUFD�GH�ORV�SURFHVRV�GH�
LQVWUXPHQWDOL]DFLyQ�GH�OD�HOLSVH�KDFLHQGR�XVR�GHO�*HRJHEUD��/D�H[SHULHQFLD�HVWXYR�
GLULJLGD�D�ORV�DOXPQRV�GHO�SULPHU�FLFOR�GHO�FXUVR�GH�0DWHPáWLFD�,�GH�XQD�XQLYHUVLGDG�
SULYDGD�GH�OD�FLXGDG�GH�/LPD��(O�SURFHVR�GH�LQVWUXPHQWDOL]DFLyQ�VH�EDVy�
IXQGDPHQWDOPHQWH�HQ�HO�HQULTXHFLPLHQWR�GH�ODV�SURSLHGDGHV�GH�OD�HOLSVH�GXUDQWH�XQD�
VHFXHQFLD�GH�DFWLYLGDGHV��ODV�FXDOHV�SHUPLWLHURQ�FRUUHODWLYDPHQWH�HO�VXUJLPLHQWR�GH�OD�
HOLSVH�FRPR�LQVWUXPHQWR��&RPR�UHIHUHQFLDO�WHyULFR��XVDPRV�HO�HQIRTXH�LQVWUXPHQWDO�
GH�5DEDUGHO���FRQ�HO�TXH�ORJUDPRV�DQDOL]DU�ODV�DFFLRQHV�GH�ORV�DOXPQRV��PHGLDQWH�OD�
LGHQWLILFDFLyQ�GH�HVTXHPDV�SUH�H[LVWHQWHV�\�RWURV�SRVLEOHV�HVTXHPDV�GH�XWLOL]DFLyQ�
TXH�ORV�DOXPQRV�FRQVWUX\HURQ�R�PRYLOL]DURQ�FXDQGR�LQWHUDFWXDURQ�FRQ�OD�HOLSVH��
FRPR�OD�FRQGLFLyQ�JHRPpWULFD�GH�OD�HOLSVH��OD�UHODFLyQ�HQWUH�VXV�SDUáPHWURV��OD�
H[FHQWULFLGDG��OD�XELFDFLyQ�GH�ORV�YpUWLFHV��IRFRV��YLQFXODQGR��OD�UHSUHVHQWDFLyQ�
JUáILFD�D�OD�H[SUHVLyQ�DOJHEUDLFD�FRUUHVSRQGLHQWH���
Palabras clave��*HRJHEUD��HQIRTXH�LQVWUXPHQWDOL]DFLyQ��LQVWUXPHQWDFLyQ��JpQHVLV�
LQVWUXPHQWDO��HVTXHPDV�GH�XVR��HVTXHPD�GH�DFFLyQ�LQVWUXPHQWDGD�

Introducciyn 
1XHVWUR�WUDEDMR�GH�LQYHVWLJDFLyQ�HV�XQD�SURSXHVWD�SDUDOHOD�DO�SURFHVR�GH�HQVHxDQ]D�\�

DSUHQGL]DMH�GH�OD�HOLSVH�\�TXH�LQFOX\H�FRQVWUXFFLRQHV�\�UHSUHVHQWDFLRQHV�JHRPpWULFDV��TXH�FRPR�
WDO��SXHGH�VHU�LQWHJUDGR�DO�HQIRTXH�WUDGLFLRQDO�GH�OD�JHRPHWUtD�DQDOtWLFD��

(Q�HVH�VHQWLGR��DOJXQDV�LQYHVWLJDFLRQHV�FRPR�OD�GH�)HUQáQGH]���������UHFRQRFH�GLVWLQWDV�
FDWHJRUtDV�GH�SUREOHPDWL]DFLyQ��FRPR�OD�WHQGHQFLD�D�PDUJLQDU�FXUULFXODUPHQWH�ODV�FyQLFDV�GHO�
FRQWHQLGR�JHRPpWULFR��OD�RPLVLyQ�GH�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV�\�OD�HVFDVH]�GH�HVWXGLRV�
VREUH�OXJDUHV�JHRPpWULFRV��(Q�GLFKD�LQYHVWLJDFLyQ�HO�DXWRU�VXJLULy�OD�QHFHVLGDG�GH�IRPHQWDU�ODV�
FRQVWUXFFLRQHV�JHRPpWULFDV�GH�GLFKDV�FXUYDV�H�LQWpJUDODV�DO�HQIRTXH�DQDOtWLFR�DFWXDO��'H�LJXDO�
IRUPD��HO�WUDEDMR�GH�6DQWD���������OD�FXDO�EXVFD�XQD�FRPSOHPHQWDULHGDG�GH�OD�HQVHxDQ]D�
WUDGLFLRQDO�GH�OD�JHRPHWUtD�DQDOtWLFD��\D�TXH�DQDOL]D�OD�FRPSUHQVLyQ�GH�OD�HOLSVH�FRPR�OXJDU�
JHRPpWULFR�D�WUDYpV�GH�XQ�REMHWR�FRQFUHWR��HO�GREODGR�GHO�SDSHO��$GHPáV��FRQ�HO�REMHWLYR�GH�
REWHQHU�OD�FRQGLFLyQ�JHRPpWULFD�GH�OD�HOLSVH��OD�LQYHVWLJDGRUD�UHDOL]y�FRQVWUXFFLRQHV�SUHYLDV�GH�
ORV�OXJDUHV�JHRPpWULFRV�GH�ODV�PHGLDWULFHV�\�FLUFXQIHUHQFLDV���
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$�SDUWLU�GH�QXHVWUD�H[SHULHQFLD�FRPR�GRFHQWHV��KHPRV�GHWHFWDGR�TXH�GLFKR�SUREOHPD�
WDPELpQ�HV�SHUFLELGR�HQ�ORV�DOXPQRV�GH�OD�HVFXHOD�GH�$UTXLWHFWXUD�GRQGH�UHDOL]DPRV�HO�HVWXGLR��
(V�DVt�TXH�KHPRV�REVHUYDGR��XQD�GHVDWHQFLyQ�HQ�ODV�FRQVWUXFFLRQHV�\�OXJDUHV�JHRPpWULFRV�HQ�ORV�
SURJUDPDV�FXUULFXODUHV��OR�FXDO�RFDVLRQD�OD�UHVWULFFLyQ�GHO�XVR�GH�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV�
TXH�ORV�DOXPQRV�WUDHQ�FRQVLJR��FRPR�HO�WUD]R�GH�OD�PHGLDWUL]��OD�GHWHUPLQDFLyQ�GHO�SXQWR�PHGLR�
GH�XQ�VHJPHQWR��TXH�HQ�RWUR�FDVR��SHUPLWLUtDQ�HO�UHIRU]DPLHQWR�\�OD�UHXWLOL]DFLyQ�GH�HVWRV�
FRQVWUXFWRV�JHRPpWULFRV��3HQVDPRV�WDPELpQ�TXH�OD�SHUPDQHQWH�YLQFXODFLyQ�HQWUH�ODV�VHFFLRQHV�
FyQLFDV�\�HO�VLVWHPD�GH�FRRUGHQDGDV�FDUWHVLDQR��FRQWULEX\H�D�TXH�HO�DOXPQR�FRQVLGHUH�D�OD�HOLSVH�
FRPR�XQD�FXUYD�GHSHQGLHQWH�GH�GLFKR�VLVWHPD��\�TXH�HQ�RWURV�FRQWH[WRV�GH�UHIHUHQFLD��R�LQFOXVR�
SUHVFLQGLHQGR�GH�pVWRV��HO�DOXPQR�QR�FRQVLGHUH�ODV�SURSLHGDGHV�GH�GLFKD�FXUYD�FRPR�SURSLHGDGHV�
LQYDULDQWHV�)LQDOPHQWH��GHELGR�D�OD�SHUPDQHQWH�SUHGRPLQDQFLD�DOJHEUDLFD�HQ�ORV�SULPHURV�
FRQWDFWRV�HQ�HO�SURFHVR�GH�HQVHxDQ]D�\�DSUHQGL]DMH�GH�OD�HOLSVH��UHFRQRFHPRV�OD�QHFHVLGDG�GH�
SURPRYHU�HO�IRPHQWR�GH�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV�HQ�HO�SURFHVR�GH�HQVHxDQ]D�\�
DSUHQGL]DMH��

(V�QHFHVDULR�PHQFLRQDU�HO�XVR�GHO�*HRJHEUD��FRPR�DPELHQWH�GH�OD�JHRPHWUtD�GLQáPLFD�
�$*'���HO�FXDO�WXYR�XQ�URO�SURWDJyQLFR�HQ�QXHVWUD�LQYHVWLJDFLyQ��SRU�WUDWDUVH�GH�XQD�IXHQWH�GH�
DSR\R�HQ�OD�HQVHxDQ]D�\�DSUHQGL]DMH�GH�OD�HOLSVH��(Q�UHODFLyQ�DO�XVR�SDXODWLQR�GH�GLFKR�$*'��
/DERUGH��.\QLJRV��+ROOHEUDQGV�\�6WUDVVHU��������VHxDODQ�TXH�HQ�ODV�~OWLPDV�GpFDGDV��VH�REVHUYD�
LQYROXFUDGD�D�WRGD�OD�FRPXQLGDG�HGXFDWLYD�\�HQ�OD�TXH�HVWDPRV�LQPHUVRV�ORV�GRFHQWHV�FRPR�
SURWDJRQLVWDV�GHO�FDPELR��3UHFLVDPHQWH��ORV�DXWRUHV�LQGLFDQ��TXH�H[LVWH�XQD�FDUHQFLD�GH�
UHSUHVHQWDFLRQHV�JUáILFDV�YLQFXODGDV�D�VXV�VLJQLILFDGRV�JHRPpWULFRV�\�TXH�GLFKRV�SUREOHPDV�FRQ�
ORV�TXH�OD�HQVHxDQ]D�VH�KD�HQIUHQWDGR�HQ�ODV�SDVDGDV�GpFDGDV��HVWá�OLJDGD�D�OD�GXDOLGDG�GH�ORV�
SURFHVRV�D[LRPáWLFRV�GHGXFWLYRV�\�HO�GH�ODV�UHSUHVHQWDFLRQHV�JUáILFDV�±�JHRPpWULFDV��HPStULFDV��
(Q�HVH�VHQWLGR��GLFKRV�LQYHVWLJDGRUHV��PHQFLRQDQ�TXH�DOJXQRV�LQWHQWRV�HQ�OD�HQVHxDQ]D�\�
DSUHQGL]DMH�GH�OD�JHRPHWUtD�KDQ�OOHYDGR�D�RWURV�LQYHVWLJDGRUHV�D�FHQWUDUVH�HQ�HO�URO�TXH�MXHJDQ�ODV�
UHSUHVHQWDFLRQHV�JUáILFDV�SURSRUFLRQDGDV�SRU�ORV�DPELHQWHV�GH�JHRPHWUtD�GLQáPLFD��

Aspectos metodolygicos 
/D�PHWRGRORJtD�VHOHFFLRQDGD�SDUD�QXHVWUD�LQYHVWLJDFLyQ�IXH�OD�,QJHQLHUtD�'LGáFWLFD�GH�

$UWLJXH���������OD�FXDO�QRV�SHUPLWLy�PRVWUDU�ODV�FRQFOXVLRQHV�GH�QXHVWUDV�DFWLYLGDGHV��\�
FRQIURQWDU�QXHVWURV�VXSXHVWRV�HODERUDGRV�HQ�OD�IDVH�GH�FRQFHSFLyQ�\�DQáOLVLV�a priori��FRQ�ORV�
GDWRV�UHFROHFWDGRV�HQ�OD�IDVH�GH�H[SHULPHQWDFLyQ��FRQ�OR�FXDO�SXGLPRV�HODERUDU�XQ�DQáOLVLV�a 
posteriori \�XQD�YDOLGDFLyQ�LQWHUQD��(Q�HVWD�LQYHVWLJDFLyQ��UHDOL]DPRV�XQ�DQáOLVLV�SUHOLPLQDU�HQ�OD�
TXH�GHVFULELPRV��HO�GHVDUUROOR�KLVWyULFR�GH�OD�HOLSVH��ORV�FRQRFLPLHQWRV�SUHYLRV�UHTXHULGRV�SRU�HO�
DOXPQR�\�ORV�WH[WRV�TXH�OD�LQVWLWXFLyQ�FRQVLJQD�SDUD�HO�GHVDUUROOR�GHO�FXUVR���

3UHFLVDPHQWH��HQ�OD�DSUR[LPDFLyQ�KLVWyULFD��FRQVLGHUDPRV�D�%R\HU��������FRPR�UHIHUHQFLDO�
KLVWyULFR��H�LQFOXLPRV�ODV�SULPHUDV�PDQLIHVWDFLRQHV�JULHJDV�KDVWD�VXV�DSOLFDFLRQHV�HQ�HO�FDPSR�GH�
OD�DVWURQRPtD��HQ�HO�VLJOR�;9,,�DSUR[LPDGDPHQWH��(Q�OD�SDUWH�FRJQLWLYD��HODERUDPRV�XQD�SUXHED�
GH�GLDJQyVWLFR�HQ�OD�TXH�FRQVLGHUDPRV�FRPR�FRQRFLPLHQWR�SUHH[LVWHQWH��HO�OXJDU�JHRPpWULFR�GH�
OD�FLUFXQIHUHQFLD��SDUáEROD��PHGLDWUL]�GH�XQ�VHJPHQWR�\�SURSLHGDGHV�GH�XQ�WULáQJXOR�LVyVFHOHV��
)LQDOPHQWH��HQ�OD�VHFXHQFLD�GLGáFWLFD��HODERUDPRV�XQD�UHYLVLyQ�D�ORV�WH[WRV�UHIHULGRV�DO�FDStWXOR�
GH�HOLSVH��ORV�FXDOHV�PRVWUDURQ�FyPR�VH�FRQWLQ~D�SULYLOHJLDQGR�HO�HQIRTXH�WUDGLFLRQDO�GH�OD�
JHRPHWUtD�DQDOtWLFD��
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Marco teyrico 
&RQ�HO�ILQ�GH�DQDOL]DU�HQ�HVWH�DUWtFXOR��HO�HQULTXHFLPLHQWR�GH�OD�FRQGLFLyQ�JHRPpWULFD�GH�OD�

HOLSVH�SRU�SDUWH�GH�ORV�DOXPQRV��KHPRV�FRQVLGHUDGR�SUHVHQWDU�HO�HQIRTXH�LQVWUXPHQWDO�GH�
5DEDUGHO���������(Q�HVH�VHQWLGR��GHVFULELPRV�DOJXQRV�WpUPLQRV�TXH�KLFLPRV�XVR�HQ�HO�SUHVHQWH�
DUWtFXOR��\�TXH�FRQVLGHUDPRV�QRV�SHUPLWLUáQ�DQDOL]DU�FyPR�ORV�DOXPQRV�LQWHUDFW~DQ�FRQ�OD�HOLSVH���

6HxDOD�5DEDUGHO���������LQGLFD�TXH�WRGD�VLWXDFLyQ�GH�DFWLYLGDG�R�GH�XWLOL]DFLyQ�GH�
DUWHIDFWRV��LQVWUXPHQWRV��H[LVWH�VLHPSUH�XQD�WUtDGD�GH�HOHPHQWRV�UHODFLRQDGRV�GH�PDQHUD�H[SOtFLWD�
R�LPSOtFLWD��IRUPDGD�SRU�HO�VXMHWR��HO�LQVWUXPHQWR�\�HO�REMHWR��VLHQGR�HO�LQVWUXPHQWR�XQ�
LQWHUPHGLDULR�HQWUH�HO�VXMHWR�\�HO�REMHWR���

(O�VXMHWR��LQGLFD�HO�DXWRU��SXHGH�HQWHQGHUVH�FRPR�XQ�XVXDULR��DOXPQR��RSHUDULR��WUDEDMDGRU��
DJHQWH��LQGLYLGXR��JUXSR�GH�LQGLYLGXRV�R�HVWXGLDQWHV�TXH�GHVDUUROODQ�XQD�GHWHUPLQDGD�DFFLyQ�FRQ�
XQ�LQVWUXPHQWR��(O�LQVWUXPHQWR�SXHGH�VHU�XQD�KHUUDPLHQWD��PáTXLQD��LQFOXVR�XQD�SURSLHGDG��TXH�
VLUYH�FRPR�PHGLDGRU�HQWUH�HO�VXMHWR�\�HO�REMHWR�D�GRQGH�YD�GLULJLGD�OD�DFFLyQ�FRQ�D\XGD�GHO�
LQVWUXPHQWR��(O�DUWHIDFWR�HQ�FDPELR��QR�HVSHFLILFD�XQ�WLSR�GH�UHODFLyQ�SDUWLFXODU�FRQ�HO�REMHWR�DO�
FXDO�VH�GLULJH��(O�DXWRU�VHxDOD�TXH�HO�DUWHIDFWR�HV�HODERUDGR�SDUD�LQVFULELUVH�HQ�DFWLYLGDGHV�
LQWHQFLRQDOHV��VLHQGR�OD�LQWHQFLRQDOLGDG�OD�FDXVD�GH�VX�H[LVWHQFLD��(V�GHFLU��TXH�HO�DUWHIDFWR��
PDWHULDO�R�QR��SXHGH�WUDQVIRUPDU�D�ORV�REMHWRV�\�FRQFUHWD�XQD�VROXFLyQ�D�XQ�SUREOHPD�R�D�XQD�
FODVH�GH�SUREOHPDV�VRFLDOHV��(QWRQFHV��HO�DUWHIDFWR�VRODPHQWH�SDVDUá�DO�HVWDGR�GH�LQVWUXPHQWR��
FXDQGR�HO�VXMHWR�OH�DVLJQH�ORV�HVTXHPDV�GH�XWLOL]DFLyQ�FRUUHVSRQGLHQWHV��HV�GHFLU�HVTXHPDV�
UHODFLRQDGRV�FRQ�OD�XWLOL]DFLyQ�GH�XQ�DUWHIDFWR��3RU�OR�WDQWR�GLFKRV�HVTXHPDV�WHQGUáQ�XQD�UHODFLyQ�
GXDO��SRU�XQ�ODGR��VH�UHODFLRQD�FRQ�ORV�DUWHIDFWRV�SXHV�ORV�FRQYLHUWHQ�HQ�PHGLRV��\�SRU�RWUD�SDUWH��
FRQ�ORV�REMHWRV�VREUH�ORV�FXDOHV�HVWRV�DUWHIDFWRV�SHUPLWHQ�DFWXDU��3RU�OR�WDQWR��HO�LQVWUXPHQWR�QR�
H[LVWH�HQ�Vt��HV�HO�UHVXOWDGR�GH�DVRFLDU�HO�DUWHIDFWR�D�OD�DFFLyQ�GHO�VXMHWR��FX\D�FDUDFWHUtVWLFD�
SULQFLSDO�VHD�OD�GH�DGDSWDUVH�DO�VXMHWR�\�DO�REMHWR��(O�DXWRU��VHxDOD�TXH�HO�WpUPLQR�LQVWUXPHQWR�
GHVLJQD�HO�DUWHIDFWR�HQ�VLWXDFLyQ��LQVFULWR�HQ�VX�XVR��HQ�XQD�UHODFLyQ�LQVWUXPHQWDO�HQWUH�GRV�
HQWLGDGHV�TXH�VRQ�HO�VXMHWR��\�HO�REMHWR�VREUH�HO�FXDO�VH�DFW~D���

$Vt��GH�DFXHUGR�FRQ�6DOD]DU���������FRQ�UHODFLyQ�D�OD�LQYHVWLJDFLyQ�GH�5DEDUGHO��GLFKRV�
HVTXHPDV�FRPSUHQGHQ�GLIHUHQWHV�YDULDQWHV��/D�SULPHUD��UHIHULGD�D�ODV�DFFLRQHV�TXH�VH�IRFDOL]DQ�
HQ�ODV�FDUDFWHUtVWLFDV��SURSLHGDGHV�\�DFWLYLGDGHV�HVSHFtILFDV�GHO�DUWHIDFWR��OODPDGDV�HVTXHPDV�GH�
XVR��(8��\�OD�VHJXQGD��TXH�VRQ�ODV�DFFLRQHV�RULHQWDGDV�KDFLD�HO�REMHWR�GH�OD�DFWLYLGDG��KDFLD�OD�
WDUHD�SULQFLSDO�GHO�VXMHWR��OODPDGDV�HVTXHPDV�GH�DFFLyQ�LQVWUXPHQWDGD��($,���$GHPáV��OD�
LQYHVWLJDGRUD�LQGLFD�TXH�XQ�PLVPR�HVTXHPD�SXHGH��GHSHQGLHQGR�GH�OD�VLWXDFLyQ��VHU�XQ�HVTXHPD�
GH�XVR�\�HQ�RWUD�FLUFXQVWDQFLD�XQ�HVTXHPD�GH�DFFLyQ�LQVWUXPHQWDGD��(Q�HVH�VHQWLGR��/HyQ���������
PXHVWUD�XQ�HMHPSOR�HQ�VX�LQYHVWLJDFLyQ�GH�OD�HOLSVH��LQGLFD�TXH�VL�VH�GHVHD�KDOODU�OD�ORQJLWXG�GHO�
ODGR�UHFWR�HQ�WpUPLQRV�GH�VXV�VHPLHMHV��OD�FRQGLFLyQ�JHRPpWULFD�GH�OD�HOLSVH��SRGUtD�VHU�XQ�
HVTXHPD�GH�XVR�R�SRGUtD�WUDWDUVH�WDPELpQ�GH�XQ�HVTXHPD�GH�DFFLyQ�LQVWUXPHQWDGD�SDUD�XQ�
DOXPQR�TXH�LQLFLD�HO�HVWXGLR�GH�OD�HOLSVH��

'H�LJXDO�IRUPD��5DEDUGHO��������VHxDOD�TXH�HV�QHFHVDULR�FRQVLGHUDU�XQ�HVTXHPD�DGLFLRQDO�D�
ORV�PHQFLRQDGRV��\�GHVFULEH�DO�HVTXHPD�GH�DFWLYLGDG�FROHFWLYD�LQVWUXPHQWDGD��($&,��TXH�
FRUUHVSRQGH�D�OD�XWLOL]DFLyQ�GH�XQ�LQVWUXPHQWR�HQ�XQ�FRQWH[WR�GH�DFWLYLGDGHV�FRPSDUWLGDV�FRQ�
RWURV�XVXDULRV��\D�TXH�FRPR�LQGLYLGXRV�QR�HVWDPRV�VRORV��VRFLDELOL]DPRV�FRQVWDQWHPHQWH��
LQWHUDFWXDQGR�FRQ�RWURV�LQGLYLGXRV�LQFOXVR�FRQ�ORV�FUHDGRUHV�GHO�DUWHIDFWR�ORV�FXDOHV�
LPSOtFLWDPHQWH�IRUPDQ�SDUWH�GHO�VXUJLPLHQWR�GH�QXHVWURV�HVTXHPDV��
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(Q�HVH�VHQWLGR��HO�LQYHVWLJDGRU�LQGLFD�TXH�ODV�GRV�GLPHQVLRQHV�TXH�FRPSRQHQ�HO�
LQVWUXPHQWR��DUWHIDFWR�\�HVTXHPD��HVWáQ�UHODFLRQDGDV�SHUR�PDQWLHQHQ�LQGHSHQGHQFLD��HV�GHFLU�XQ�
HVTXHPD�SXHGH�DSOLFDUVH�D�RWURV�HVTXHPDV�GH�OD�PLVPD�FODVH��FODVHV�YHFLQDV�R�GLIHUHQWHV��3RU�
HMHPSOR��VHJ~Q�/HyQ��������ORV�HVTXHPDV�GH�XWLOL]DFLyQ�GH�XQD�HOLSVH�SXHGHQ�VHU�OOHYDGRV�
WDPELpQ�D�XQ�HVTXHPD�GH�FODVH�YHFLQD�FRPR�HO�GH�OD�KLSpUEROD��'H�PDQHUD�FRUUHODWLYD��XQ�
DUWHIDFWR�SXHGH�VHU�LQVHUWDGR�HQ�RWURV�HVTXHPDV�GH�XWLOL]DFLyQ�FRPR�OD�HOLSVH�LQVHUWDGD�HQ�OD�
FRQVWUXFFLyQ�GH�HOLSVRLGHV���

)LQDOPHQWH��5DEDUGHO��������GHILQH�OD�*pQHVLV�,QVWUXPHQWDO�FRPR�OD�HODERUDFLyQ�R�
FRQVWUXFFLyQ�GH�XQ�LQVWUXPHQWR��TXH�SHUPLWH�OD�FRQWLQXLGDG�GH�ODV�DFFLRQHV�HQ�ORV�GLVWLQWRV�
DUWHIDFWRV��PDWHULDOHV�R�VLPEyOLFRV��SRU�SDUWH�GH�ORV�VXMHWRV��([LVWHQ�GRV�SURFHVRV�TXH�
FRQWULEX\HQ�GH�PDQHUD�VROLGDULD��VHJ~Q�HO�DXWRU��DO�VXUJLPLHQWR�\�D�OD�HYROXFLyQ�GHO�LQVWUXPHQWR��
\�ORV�FXDOHV�VH�GLVWLQJXHQ�SRU�OD�RULHQWDFLyQ�GH�OD�DFWLYLGDG��ODV�DFFLRQHV�TXH�VH�GLULJHQ�D�OD�
FRPSRQHQWH�DUWHIDFWXDO�R�DTXHOODV�TXH�VH�RULHQWDQ�KDFLD�HO�VXMHWR�PLVPR��

$FHUFD�GHO�SURFHVR�GH�LQVWUXPHQWDOL]DFLyQ��FRPSXHVWR�SRU�ODV�IXQFLRQHV�FRQVWLWXWLYDV�GHO�
DUWHIDFWR��GHILQLGDV�SRU�HO�GLVHxDGRU���ODV�IXQFLRQHV�FRQVWLWXLGDV��HODERUDGDV�SRU�HO�XVXDULR��\�ODV�
QXHYDV�IXQFLRQHV�LQVFULWDV�HQ�XQD�QXHYD�FODVH�GH�DUWHIDFWRV�D�SDUWLU�GH�HVWDV�IXQFLRQHV�
FRQVWLWXLGDV�SRU�HO�XVXDULR��(O�XVXDULR�HODERUD�GLFKDV�IXQFLRQHV�SRUTXH�VXV�DFFLRQHV�HVWáQ�
YROFDGDV�KDFLD�OD�FRPSRQHQWH�DUWHIDFWXDO��GH�WDO�IRUPD�TXH�VXUJHQ�QXHYDV�FDUDFWHUtVWLFDV��
SURGXFHQ�H�LQVWLWX\HQ�IXQFLRQHV�\�OH�DWULEX\HQ�SURSLHGDGHV�DO�DUWHIDFWR���

'H�PDQHUD�VLPLODU��HO�SURFHVR�GH�LQVWUXPHQWDFLyQ��VH�FDUDFWHUL]D�FXDQGR�OD�DFWLYLGDG�HVWá�
RULHQWDGD�KDFLD�HO�PLVPR�VXMHWR��&RUUHVSRQGH�D�OD�HPHUJHQFLD�\�HYROXFLyQ�GH�ORV�HVTXHPDV�GH�
XWLOL]DFLyQ�\�GH�DFFLyQ�LQVWUXPHQWDGD��6H�LQLFLD�FXDQGR�SDUDOHODPHQWH�DO�GHVFXEULPLHQWR�
SURJUHVLYR�GH�ODV�SURSLHGDGHV��QXHYRV�HVTXHPDV�VH�YDQ�FRQVWLWX\HQGR��ORV�FXDOHV�VH�DFRPRGDQ��
VH�FRRUGLQDQ�\�VH�DVLPLODQ�FRQ�RWURV�HVTXHPDV�\D�FRQVWLWXLGRV��GLFKRV�HVTXHPDV�HYROXFLRQDQ�\�
OXHJR�VRQ�PRYLOL]DGRV�HQ�RWUDV�VLWXDFLRQHV��(Q�HVWH�FLFOR�SDUWLFLSDQ�ORV�PRGRV�RSHUDWRULRV�
�SUHYLVWRV�SRU�ORV�GLVHxDGRUHV���ORV�HVTXHPDV�GH�XWLOL]DFLyQ��HODERUDGDV�SRU�ORV�XVXDULRV��\�VXV�
QXHYRV�PRGRV�GH�RSHUDU��HODERUDGRV�SRU�ORV�HVTXHPDV�TXH�PRYLOL]DURQ�R�HODERUDURQ�ORV�
XVXDULRV��

Análisis de la e[periencia desarrollada 
/D�H[SHULHQFLD�TXH�SUHVHQWDPRV�HQ�HVWH�DUWtFXOR��WUDWD�GH�OD�FRQGLFLyQ�JHRPpWULFD�GH�OD�

HOLSVH�\�IXH�GHVDUUROODGD�HQ�ODV�GRV�SULPHUDV�DFWLYLGDGHV�GH�QXHVWUR�H[SHULPHQWR��(Q�HVWD�
H[SHULHQFLD�SDUWLFLSDURQ�VHLV�DOXPQRV�GHO�FXUVR�GH�0DWHPáWLFD�,��ORV�FXDOHV�FRQIRUPDURQ�WUHV�
HTXLSRV�LQWHJUDGRV�SRU�GRV�DOXPQRV��+LFLPRV�XQ�DQáOLVLV�a priori�\�a posteriori�GH�GRV�GH�ORV�WUHV�
HTXLSRV���

1XHVWUR�H[SHULPHQWR�IXH�FDQDOL]DGR�HQ�WUHV�HQFXHQWURV��FDGD�XQR�GH�QRYHQWD�PLQXWRV��(O�
SULPHU�HQFXHQWUR��HO�FXDO�QR�IXH�IRFR�GH�QXHVWUD�LQYHVWLJDFLyQ��IXH�GLULJLGD�D�H[SORUDUODV�
KHUUDPLHQWDV�GHO�*HRJHEUD��HQ�HO�VHJXQGR�HQFXHQWUR��ORV�DOXPQRV�KLFLHURQ�VXUJLU�OD�FRQGLFLyQ�
JHRPpWULFD�GH�OD�HOLSVH�\�HQULTXHFLHURQ�ODV�SURSLHGDGHV�GH�VXV�RWUDV�FRPSRQHQWHV��HQ�HO�WHUFHU�
HQFXHQWUR��VH�YLQFXOy�OD�HOLSVH�D�ORV�HMHV�FRRUGHQDGRV��VH�OH�LGHQWLILFy�FRQ�XQD�H[SUHVLyQ�
DOJHEUDLFD�\�VH�HODERUy�XQD�DSOLFDFLyQ�DQLPDGD�GH�OD�HOLSVH�SDUD�PRYLOL]DUOD�FRPR�LQVWUXPHQWR��

/D�FRQGLFLyQ�JHRPpWULFD�GH�OD�HOLSVH��UD]yQ�GH�OD�H[SHULHQFLD�GH�HVWH�DUWtFXOR��LQGLFD�TXH�
dado un punto de la elipse, la suma de sus distancias a otros dos puntos fijos es una constante��
igual a la longitud del eje mayor. 'LFKD�FRPSRQHQWH�DUWHIDFWXDO��IXH�GHVDUUROODGD�HQ�GRV�
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DFWLYLGDGHV�\�OXHJR�FRQVWUXLGD�FRPR�XQ�SRVLEOH�HVTXHPD�GH�DFFLyQ�LQVWUXPHQWDGD��($,���TXH�
HYROXFLRQy�FRPR�LQVWUXPHQWR�SDUD�GHWHUPLQDU�OD�UHODFLyQ�HQWUH�ORV�SDUáPHWURV�GH�OD�HOLSVH��3DUD�
FRQVWLWXLU�HO�($,�GH�OD�FRQGLFLyQ�JHRPpWULFD��ORV�DOXPQRV�PRYLOL]DURQ�VXV�HVTXHPDV�GH�XVR�
�(8���PHGLDWUL]�GH�XQ�VHJPHQWR��FLUFXQIHUHQFLD��WULáQJXOR��HQWUH�RWURV��ORV�FXDOHV�IXHURQ�
FRQVLJQDGRV�HQ�HO�DQáOLVLV�FRJQLWLYR�FRPR�VDEHUHV�SUHYLRV�DO�WHPD�GH�OD�HOLSVH���

$GHPáV�YHULILFDPRV�TXH�ORV�DOXPQRV�HVWDEDQ�LQVWUXPHQWDGRV�HQ�UHODFLyQ�D�OD�PHGLDWUL]�GH�
XQ�VHJPHQWR��SXHV�PRYLOL]DURQ�OD�SURSLHGDG�TXH�LQGLFD�TXH�si un punto pertenece a una 
mediatriz de un segmento entonces equidista de los extremos del segmento.  

5HVSHFWR�D�OD�SULPHUD�DFWLYLGDG��ORV�DOXPQRV�TXH�\D�HVWDEDQ�LQVWUXPHQWDGRV�FRQ�OD�
FLUFXQIHUHQFLD�FRPR�OXJDU�JHRPpWULFR��FRQWLQXDURQ�LQVWUXPHQWDOL]áQGROD��GHELGR�D�TXH�OD�
HQULTXHFLHURQ�FRQ�XQD�QXHYD�SURSLHGDG��TXH�IXH�FRQVWUXLGD�PRYLOL]DQGR�HVTXHPDV�GH�XVR�FRPR�
OD�PHGLDWUL]�GH�XQ�VHJPHQWR��FLUFXQIHUHQFLD�\�WULáQJXOR�LVyVFHOHV��$�FRQWLQXDFLyQ�VH�GHWDOOD�XQD�
EUHYH�GHVFULSFLyQ�DO�UHVSHFWR���

(Q�OD�ILJXUD����VH�PXHVWUD�XQD�FLUFXQIHUHQFLD�FRQ�FHQWUR�HQ�C , que contiene al punto 
interior fijo Q . 6H�OHV�SLGH�GHWHUPLQDU�XQ�punto A sobre el radio ��CP de tal forma que dicho 
punto equidiste de P y Q. 

 

 
 

 

 

 

 

 

 

$PERV�HTXLSRV��QR�WXYLHURQ�GLILFXOWDGHV�HQ�PRYLOL]DU�VXV�HVTXHPDV�SUHYLRV��'H�DFXHUGR�DO�
DQáOLVLV�a priori, PRYLOL]DURQ�OD�SURSLHGDG�GH�OD�PHGLDWUL]�GHO�VHJPHQWR� ��PQ FRPR�XQ�conjunto 
de puntos que equidistan de los extremos de dicho segmento��OD�QRFLyQ�GH�VHJPHQWR��HO�XVR�GH�
DOJXQDV�KHUUDPLHQWDV�GHO�*HRJHEUD��FRPR�OD�LQWHUVHFFLyQ�GH�REMHWRV��HO�WUD]R�GH�VHJPHQWRV��\�GH�
OD�UHFWD�PHGLDWUL]��GH�DFXHUGR�D�OR�SUHYLVWR�HQ�HO�DQáOLVLV�a priori�GH�OD�,QJHQLHUtD�'LGáFWLFD��

(Q�OD�ILJXUD����ORV�DOXPQRV�GH�DPERV�HTXLSRV�GHWHUPLQDURQ�HO�SXQWR�A�FRUUHVSRQGLHQWH��
/XHJR�PRYLOL]DURQ�VXV�HVTXHPDV�GH�XVR�SUH�H[LVWHQWHV�GH�WULáQJXOR�\�FODVLILFDURQ�DO�WULDQJXOR�
$34�FRPR�WULáQJXOR�LVyVFHOHV��

(Q�ODV�ILJXUDV���\����ORV�DOXPQRV�GHVSOD]DURQ�HO�SXQWR� P VREUH�OD�FLUFXQIHUHQFLD�GH�WDO�
IRUPD�TXH�HO�WULáQJXOR� APQPDQWXYR�VXV�FDUDFWHUtVWLFD�LQYDULDQWHV��HV�GHFLU�ORV�ODGRV� AQAP \���� �
SHUPDQHFLHURQ�LJXDOHV��SRU�OR�TXH�VHxDODURQ�TXH�UHVXOWD�OR�PLVPR�sumar las medidas de los 
segmentos APCA \���� que las medidas de los segmentos AQCA \���� , siendo además esa suma una 
constante.�

Figura 1��$FWLYLGDG��� Figura 2��(O�SXQWR�$�
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'H�DFXHUGR�DO�DQáOLVLV�a priori��DPERV�HTXLSRV�FRQVWUX\HURQ�XQ�SRVLEOH�HVTXHPD�GH�DFFLyQ�
LQVWUXPHQWDGD��HVSHFtILFDPHQWH�OD�H[LVWHQFLD�GH�XQ�SXQWR� A SHUWHQHFLHQWH�DO�UDGLR�CP GH�OD�
FLUFXQIHUHQFLD�FRQ�FHQWUR�HQ�C \�XQ�SXQWR�LQWHULRUQ ��GH�WDO�IRUPD�TXH�UHVXOWD�OR�PLVPR�VXPDU�OD�
PHGLGD�GH�ORV�VHJPHQWRV� APCA \���� TXH�OD�PHGLGD�GH�ORV�VHJPHQWRV� AQCA \���� ��

/D�ILJXUD����UHSUHVHQWD�OD�VHJXQGD�DFWLYLGDG��HQ�OD�TXH�FUHHPRV�KXER�LQGLFLRV�SDUD�VXSRQHU�
TXH�OD�FLUFXQIHUHQFLD�FRQWLQ~R�LQVWUXPHQWDOL]áQGRVH�SRUTXH�YLQFXODURQ�HO�SXQWR� A �D�OD�
WUD\HFWRULD�GH�XQD�HOLSVH�KDFLHQGR�XVR�GH�OD�KHUUDPLHQWD�UDVWUR�GHO�*HRHJHEUD����
�

�

�

�

�

�

�

�

3HUR�DGHPáV�SHQVDPRV�TXH�HO�DUWHIDFWR�HOLSVH�GHMy�GH�VHU�XQ�DUWHIDFWR�DEVWUDFWR�SDUD�ORV�
DOXPQRV�SXHV�FUHHPRV�TXH�KD\�UHFRQRFLPLHQWR�TXH�la suma de las distancias de los segmentos 

AQCA \����  es una constante,�LQLFLDQGR�DVt�OD�HOLSVH�HO�SURFHVR�GH�LQVWUXPHQWDOL]DFLyQ��/RV�
HVTXHPDV�TXH�PRYLOL]DURQ�IXHURQ�ORV�GH�QRFLyQ�GH�FLUFXQIHUHQFLD��GH�WULáQJXOR�LVyVFHOHV�\�
PHGLDWUL]�GH�XQ�VHJPHQWR��/D�KHUUDPLHQWD�³$FWLYD�5DVWUR��GHO�*HRJHEUD�SHUPLWLy�OD�LQWHUDFFLyQ�
FRQ�OD�HOLSVH��GH�DFXHUGR�DO�DQáOLVLV�a priori�

'HVWDFDPRV�TXH�ORV�HVTXHPDV�GH�DFFLyQ�FROHFWLYD�LQVWUXPHQWDGD��IXHURQ�SURGXFWR�GH�OD�
HPHUJHQFLD�TXH�GHWHFWDPRV�GHO�WUDEDMR�FROHFWLYR�GH�ORV�DOXPQRV�\�TXH�IXHURQ�HMHPSOLILFDGDV�HQ�
PXFKRV�SDVDMHV�GH�QXHVWUD�VHFXHQFLD�GH�DFWLYLGDGHV�FXDQGR�ORV�LQWHJUDQWHV�GH�FDGD�HTXLSR�
LQWHUFDPELDURQ�HVTXHPDV�GH�XWLOL]DFLyQ�\�HMHPSOLILFDURQ�HQ�OD�UHGDFFLyQ�GH�VXV�WH[WRV��

3RVWHULRUPHQWH��HQ�OD�WHUFHUD�DFWLYLGDG��ORV�DOXPQRV�FRQWLQXDURQ�LQVWUXPHQWDOL]DQGR�OD�
HOLSVH��HQULTXHFLpQGROD�FRQ�ODV�SURSLHGDGHV�UHIHULGDV�DO�HMH�IRFDO��HMH�PD\RU��HMH�QRUPDO�\�HMH�
PHQRU��'H�HVWH�PRGR��GLFKD�FRQGLFLyQ�JHRPpWULFD�GH�OD�HOLSVH�FRQWLQXy�LQVWUXPHQWDOL]áQGRVH��\D�

Figura 4�����'HVSOD]DPLHQWR�GH�Figura 3�����'HVSOD]DPLHQWR�GH�3�

Figura 5��7UD\HFWRULD�GH�OD�HOLSVH�
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TXH�OD�HQULTXHFLHURQ�FRQ�RWUD�FDUDFWHUtVWLFD��\�ORV�DOXPQRV�LQGLFDURQ�TXH�la suma de las medidas 
de los segmentos  PF PF �� \��� corresponde a la longitud del eje mayor de la elipse���

+DEUtD�TXH�DJUHJDU��TXH�HVWH�QXHYR�LQVWUXPHQWR�SHUPLWLy�H[SUHVDU�OD�FRQGLFLyQ�JHRPpWULFD�
GH�OD�HOLSVH�RPLWLHQGR�HO�UDGLR�GH�OD�FLUFXQIHUHQFLD��$GHPáV��OD�FRQGLFLyQ�JHRPpWULFD�GH�OD�HOLSVH�
HYROXFLRQy�GH�($,�D�(8��\D�TXH�SHUPLWLy�FRQVWUXLU�RWUR�QXHYR�HVTXHPD�HQ�WpUPLQRV�GH�ORV�
SDUáPHWURV�GH�XQD�HOLSVH��FX\D�relación geométrica se expresa como ��� cba � ���(VWH�
GHVFXEULPLHQWR�SURJUHVLYR�GH�ODV�SURSLHGDGHV�GH�OD�HOLSVH�OH�YD�GDQGR�FLHUWR�VLJQLILFDGR�DO�
LQVWUXPHQWR�HOLSVH���

Conclusiones 
3RU�PHGLR�GH�ODV�DFFLRQHV�GH�ORV�DOXPQRV�HQ�ODV�DFWLYLGDGHV�TXH�IXHURQ�RULHQWDGDV�D�

GHWHUPLQDU�OD�FRQGLFLyQ�JHRPpWULFD�GH�OD�HOLSVH��ORJUDPRV�LGHQWLILFDU�ORV�SRVLEOHV�HVTXHPDV�GH�
XWLOL]DFLyQ�TXH�FRQVWUX\HURQ�R�PRYLOL]DURQ�FXDQGR�WUDEDMDURQ�GLFKD�VHFXHQFLD�GH�DSUHQGL]DMH��
3RU�WDO�PRWLYR��FUHtPRV�FRQYHQLHQWH�KDFHU�XVR�GHO�(QIRTXH�,QVWUXPHQWDO�FRPR�UHIHUHQWH�SDUD�OD�
RULHQWDFLyQ�GH�QXHVWUD�LQYHVWLJDFLyQ��

'HWDOODPRV�TXH�HQ�OD�DFWLYLGDG���ORV�DOXPQRV�FRQWLQXDURQ�LQVWUXPHQWDOL]DQGR�OD�
FLUFXQIHUHQFLD�DO�HQULTXHFHUOD�FRQ�XQD�SURSLHGDG�DGLFLRQDO��HV�GHFLU��dada circunferencia con 
centro C , que contiene al punto interior fijo Q , es posible encontrar un punto A en el radio 

��CP de tal forma que la suma de las medidas de los segmentos AQCA \���� VHD�una constante, 
PRYLOL]DQGR�SDUD�HOOR�HVTXHPDV�GH�XVR�SUH�H[LVWHQWHV�FRPR�OD�PHGLDWUL]�GH�XQ�VHJPHQWR��
FLUFXQIHUHQFLD�\�WULáQJXOR�LVyVFHOHV��

(Q�OD�DFWLYLGDG����GLFKD�SURSLHGDG�GH�OD�FLUFXQIHUHQFLD�HYROXFLRQy�GH�HVTXHPD�GH�DFFLyQ�
LQVWUXPHQWDGD�D�HVTXHPD�GH�XVR�\D�TXH�OD�PRYLOL]DFLyQ�GHO�SXQWR�A IDYRUHFLy�OD�LGHQWLILFDFLyQ�
GHO�OXJDU�JHRPpWULFR�GH�OD�HOLSVH��LQLFLáQGRVH�DVt�HO�SURFHVR�GH�LQVWUXPHQWDOL]DFLyQ�GH�GLFKD�
FXUYD���

3HQVDPRV�TXH�HO�SURFHVR�GH�OD�*pQHVLV�,QVWUXPHQWDO�VXFHGLy�FXDQGR�OD�SURSLHGDG�GHVFULWD�
HQ�OD�DFWLYLGDG���VH�PRYLOL]y�FRPR�LQVWUXPHQWR�SDUD�IDYRUHFHU�OD�LGHQWLILFDFLyQ�GHO�OXJDU�
JHRPpWULFR�GH�OD�HOLSVH��(VWH�GHVFXEULPLHQWR�SURJUHVLYR�GH�ODV�SURSLHGDGHV�GH�OD�HOLSVH�OH�YD�
GDQGR�FLHUWR�VLJQLILFDGR�DO�LQVWUXPHQWR�HOLSVH��

/D�HOLSVH�GHMy�GH�VHU�XQ�DUWHIDFWR�DEVWUDFWR�SRUTXH�ORV�DOXPQRV�VHxDODURQ�TXH�la suma de 
sus distancias desde un punto de la elipse, a otros dos puntos fijos en el interior de dicha curva, 
es una constante igual al radio de la circunferencia. 'HEHPRV�UHVDOWDU�TXH�OD�PRYLOL]DFLyQ�GH�ORV�
HVTXHPDV�SRU�SDUWH�GH�ORV�DOXPQRV�GH�FDGD�HTXLSR��IXHURQ�FRRUGLQDGDV�\�DGDSWDGDV�FRPR�
HVTXHPDV�GH�DFFLyQ�FROHFWLYD�LQVWUXPHQWDGD��

0HQFLRQDPRV�DGHPáV�TXH�HO�*HRJHEUD�IXH�XQ�SURJUDPD�LQWHJUDGRU�HQ�OD�HQVHxDQ]D�\�
DSUHQGL]DMH�GH�OD�HOLSVH��(O�FRQRFLPLHQWR�SURJUHVLYR�GH�ODV�KHUUDPLHQWDV�\�FRPDQGRV��HQ�FXDQWR�
D�VXV�SRWHQFLDOLGDGHV��SHUPLWLHURQ�TXH�ORV�DOXPQRV�LQWHUDFWXDUDQ�FRQ�OD�HOLSVH��3RU�HMHPSOR��HO�
UDVWUR�TXH�WUD]D�XQ�FRQMXQWR�GH�SXQWRV�TXH�FXPSOHQ�GHWHUPLQDGD�SURSLHGDG�\�TXH�IXH�XVDGD�SDUD�
PDUFDU�HO�OXJDU�JHRPpWULFR�GH�ORV�SXQWRV�TXH�FRQIRUPDURQ�OD�HOLSVH���

)LQDOPHQWH��TXHUHPRV�DFRWDU�TXH�DXQTXH�DOJXQDV�GH�ODV�IXQFLRQHV�VHxDODGDV�HQ�OD�HOLSVH��
IXHURQ�FRQVHUYDGDV�GH�PDQHUD�GXUDEOH�SDUD�FLHUWD�FODVH�GH�DFFLRQHV��GLFKDV�IXQFLRQHV�GHEHQ�VHU�
REVHUYDGDV�QXHYDPHQWH�HQ�DFWLYLGDGHV�SRVWHULRUHV�SDUD�FRPSUREDU�GLFKR�QLYHO�GH�
LQVWUXPHQWDOL]DFLyQ��
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Reconocimiento 
/D�SUHVHQWH�LQYHVWLJDFLyQ�VH�UHDOL]y�HQ�HO�PDUFR�GHO�SUR\HFWR�LQWHUQDFLRQDO��Processos de 

Ensino e Aprendizagem de Matemática em Ambientes Tecnológicos entre los grupos de 
investigación Didáctica de las Matemáticas- DIMAT/PUCP e Processos de Ensino e 
Aprendizagem de Matemática - PEAMAT/PUC-SP. 

Referencias \ bibliografta 
$UWLJXH��0���'RXDG\��5���0RUHQR��/��	�*yPH]��3�������). Ingeniería didáctica en Educación 

matemática.Un esquema para la investigación y la innovación en la enseñanza y el aprendizaje de 
las matemática,�������������0p[LFR��')��*UXSR�(GLWRULDO�,EHURDPpULFD��

%R\HU��&����������Historia de la matemática. 9HUVLyQ�HVSDxROD�GH�0DULDQR�0DUWtQH]�3pUH]��$OLDQ]D�
(GLWRULDO��0DGULG��(VSDxD�

)HUQáQGH]��(����������Situaciones para la enseñanza de las cónicas como lugar geométrico desde lo 
puntual y lo global. Integrando Cabri Géometre II Plus, �7HVLV�GH�0DHVWUtD�HQ�(GXFDFLyQ�
0DWHPáWLFD���8QLYHUVLGDG�GHO�9DOOH��,QVWLWXWR�GH�(GXFDFLyQ�\�3HGDJRJtD��6DQWLDJR�GH�&DOL��
&RORPELD��

/DERUGH��&���.\QLJRV��&���+ROOHEUDQGV��.��DQG�6WUDVVHU��5����������Teaching and Learning Geometry with 
Technology. +DQGERRN�RI�5HVHDUFK�RQ�WKH�3V\FKRORJ\�RI�0DWKHPDWLFV�(GXFDWLRQ�$��*XWLpUUH]��3��
%RHUR��HGV�������±�����6HQVH�3XEOLVKHUV��5HFXSHUDGR�GH�
KWWSV���ZZZ�VHQVHSXEOLVKHUV�FRP�PHGLD�����KDQGERRN�RI�UHVHDUFK�RQ�WKH�SV\FKRORJ\�SGI��

/HyQ��-RVp���������Estudio de los procesos de instrumentalización de la elipse mediado por el Geogebra 
en alumnos de arquitectura y administración de proyectos. �7HVLV�GH�0DHVWUtD�HQ�(GXFDFLyQ�
0DWHPáWLFD���3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�GHO�3HU~��/LPD��3HU~���

5DEDUGHO�������. Los hombres y las tecnologías. Visión cognitiva de los instrumentos contemporáneos��
7UDGXFLGR�SRU�0��$FRVWD��&RORPELD��8QLYHUVLGDG�1DFLRQDO�GH�6DQWDQGHU��)DFXOWDG�GH�&LHQFLDV��
(VFXHOD�GH�0DWHPáWLFDV��

6DOD]DU��-��9��)����������Gênese instrumental na interação com Cabri 3D: um estudo das transformações 
geométricas no espaço.��7HVLV�GH�GRFWRUDGR�HQ�(GXFDFLyQ�0DWHPáWLFD���3URJUDPD�GH�(VWXGRV�3yV�
*UDGXDGRV�HP�(GXFDomR�0DWHPáWLFD��3RQWLItFLD�8QLYHUVLGDGH�&DWyOLFD�GH�6mR�3DXOR��6mR�3DXOR��
%UDVLO� 

6DQWD��=����������La elipse como lugar geométrico a través de la geometría del doblado de papel en el 
contexto de Van Hiele. �7HVLV�GH�0DHVWUtD�HQ�(GXFDFLyQ�0DWHPáWLFD���8QLYHUVLGDG�GH�$QWLRTXtD��
)DFXOWDG�GH�(GXFDFLyQ��'HSDUWDPHQWR�GH�(GXFDFLyQ�$YDQ]DGD��0HGHOOtQ��&RORPELD��
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Interpretaciyn de fenymenos de crecimiento� 
Sus representaciones \ el uso de herramientas digitales� 

�
&DUROLQD�*uerrero�Orti]�
3RQWLILFLD�8QLYHUVLGDG�&DWyOLFD�GH�9DOSDUDtVR�
&KLOH�
FBFJXHUUHUR#\DKRR�FRP�P[��
+XJR�Mejta�9HODVFR�
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV�GHO�,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
0p[LFR�����
KPHMLD#FLQYHVWDY�P[��
0DWtDV�Camacho�Machtn�
8QLYHUVLGDG�GH�OD�/DJXQD��
(VSDxD�
PFDPDFKR#XOO�HV��

Resumen 
3UHVHQWDPRV�DOJXQRV�UHVXOWDGRV�GH�OD�SXHVWD�HQ�HVFHQD�GH�XQD�VHFXHQFLD�GH�
HQVHxDQ]D��FX\R�REMHWLYR�VH�FHQWUy�HQ�HO�GHVDUUROOR�GH�KDELOLGDGHV�HQ�ORV�HVWXGLDQWHV�
SDUD�LQWHUSUHWDU�IHQyPHQRV�TXH�SXHGHQ�VHU�GHVFULWRV�SRU�PHGLR�GH�(FXDFLRQHV�
'LIHUHQFLDOHV�2UGLQDULDV��('2���/RV�UHVXOWDGRV�PXHVWUDQ�FyPR�D�WUDYpV�GHO�HVWXGLR�
GH�OD�UHSUHVHQWDFLyQ�PDWHPáWLFD�GH�DOJXQRV�IHQyPHQRV�HV�SRVLEOH�TXH�ORV�HVWXGLDQWHV�
GHVDUUROOHQ�GLIHUHQWHV�HVWUDWHJLDV�GH�DQáOLVLV��ODV�FXDOHV�OHV�D\XGDQ�D�FRPSUHQGHU�HO�
FRPSRUWDPLHQWR�GHO�IHQyPHQR�\�ODV�FRQH[LRQHV�HQWUH�ODV�UHSUHVHQWDFLRQHV�DVRFLDGDV��
6H�REVHUYy�XQD�DPSOLD�SUHVHQFLD�GH�ORV�UHJLVWURV�GH�UHSUHVHQWDFLyQ�FRPR�PHGLR�GH�
LQWHUSUHWDFLyQ�\�HVWDEOHFLPLHQWR�GH�FRQH[LRQHV�HQWUH�HO�PRGHOR�PDWHPáWLFR��GDGR�
SRU�OD�HFXDFLyQ�GLIHUHQFLDO�RUGLQDULD�\�HO�FRQWH[WR�FRUUHVSRQGLHQWH��
Palabras clave��,QWHUSUHWDFLyQ��UHSUHVHQWDFLRQHV��HFXDFLRQHV�GLIHUHQFLDOHV�RUGLQDULDV��
KHUUDPLHQWDV�GLJLWDOHV� 

Introducciyn 
'LIHUHQWHV�LQYHVWLJDFLRQHV�VHxDODQ�OD�SUREOHPáWLFD�H[LVWHQWH�UHODFLRQDGD�FRQ�HO�DSUHQGL]DMH�

GH�ODV�(FXDFLRQHV�'LIHUHQFLDOHV��$UVODQ������D������E��5DVPXVVHQ��������*XHUUHUR��HW��DO���
������+HUQáQGH]���������HQ�HOODV�VH�KDFH�UHIHUHQFLD�D�ORV�REVWáFXORV�HQ�HO�DSUHQGL]DMH��JHQHUDGRV�
SRU�HO�SULYLOHJLR�GH�OD�HQVHxDQ]D�GH�HVWUDWHJLDV�DOJRUtWPLFDV�VREUH�HO�GHVDUUROOR�GH�HVWUDWHJLDV�GH�
UD]RQDPLHQWR�FRQFHSWXDO��'H�PDQHUD�TXH��HO�DSUHQGL]DMH�\�ODV�KDELOLGDGHV�DGTXLULGDV�SRU�ORV�
HVWXGLDQWHV�VH�GHWHUPLQDQ�SRU�OD�QDWXUDOH]D�GH�OD�DFWLYLGDG�PDWHPáWLFD�HQ�HO�DXOD�GH�FODVH���

&RQVLGHUDQGR�OR�DQWHULRU��HQ�HVWD�LQYHVWLJDFLyQ�HVWUXFWXUDPRV�XQ�FRQMXQWR�GH�DFWLYLGDGHV�
GH�HQVHxDQ]D�GLULJLGDV�DO�GHVDUUROOR�GH�KDELOLGDGHV�HQ�ORV�HVWXGLDQWHV�SDUD�LQWHUSUHWDU�ORV�
HOHPHQWRV�FRQWHQLGRV�HQ�OD�H[SUHVLyQ�DOJHEUDLFD�GH�XQD�(FXDFLyQ�'LIHUHQFLDO�2UGLQDULD��('2���
HQ�HVSHFLDO�QRV�FHQWUDPRV�HQ�HFXDFLRQHV�TXH�PRGHODQ�HO�FUHFLPLHQWR�SREODFLRQDO��(Q�HVWH�
FRQWH[WR��QRV�SUHJXQWDPRV�¿Cómo asocian los estudiantes el contexto de un fenómeno de 
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crecimiento con las representaciones que emergen en la construcción y exploración de modelos 
matemáticos asociados a él?�

0RVWUDUHPRV�DOJXQDV�HVWUDWHJLDV�XWLOL]DGDV�SRU�ORV�HVWXGLDQWHV�FXDQGR�FRQVWUX\HQ�\�
H[SORUDQ�PRGHORV�PDWHPáWLFRV�RULJLQDGRV�HQ�HO�HVWXGLR�GH�IHQyPHQRV�GH�FUHFLPLHQWR��GRQGH�
GHVWDFD�OD�SUHVHQFLD�GH�GLIHUHQWHV�UHSUHVHQWDFLRQHV�GHO�PRGHOR�GH�OD�VLWXDFLyQ�FRPR�XQ�PHGLR�GH�
DQáOLVLV�\�GHVDUUROOR�GH�VLJQLILFDGRV�UHVSHFWR�D�ORV�HOHPHQWRV�TXH�FRQVWLWX\HQ�XQD�('2��

Marco conceptual 
(O�HVWXGLR�GH�ODV�HFXDFLRQHV�GLIHUHQFLDOHV��('��SXHGH�VHU�DERUGDGR�GHVGH�GLIHUHQWHV�

SHUVSHFWLYDV�TXH�LQH[RUDEOHPHQWH�WUDHQ�D�OD�OX]�OD�SUHVHQFLD�GH�GLVWLQWDV�UHSUHVHQWDFLRQHV��WDQWR�
GH�OD�HFXDFLyQ�FRPR�GH�VXV�VROXFLRQHV��$O�HVWXGLDU�HO�FRPSRUWDPLHQWR�GH�DOJXQRV�IHQyPHQRV��OD�
UHSUHVHQWDFLyQ�DOJHEUDLFD�VH�KDFH�SUHVHQWH�HQ�OD�H[SUHVLyQ�GH�OD�HFXDFLyQ�FRPR�XQ�PRGHOR�
PDWHPáWLFR�\�HQ�ODV�IXQFLRQHV�DOJHEUDLFDV�FRPR�VROXFLRQHV��/D�UHSUHVHQWDFLyQ�JUáILFD�DGTXLHUH�
LPSRUWDQFLD�DO�UHSUHVHQWDU�D�OD�('�D�WUDYpV�GHO�FDPSR�GH�GLUHFFLRQHV�\�DO�DQDOL]DU�OD�JUáILFD�GH�
ODV�VROXFLRQHV��\D�VHDQ�pVWDV�REWHQLGDV�DOJHEUDLFDPHQWH�R�ERVTXHMDGDV�FXDOLWDWLYDPHQWH�HQ�HO�
FDPSR�GH�GLUHFFLRQHV��<�OD�UHSUHVHQWDFLyQ�QXPpULFD�HV�GH�JUDQ�LPSRUWDQFLD��HQ�FXDQWR�TXH�VyOR�
XQD�SHTXHxD�FDQWLGDG�GH�HFXDFLRQHV�GLIHUHQFLDOHV�SXHGH�VHU�UHVXHOWD�XWLOL]DQGR�PpWRGRV�
DOJHEUDLFRV��$Vt��OD�QDWXUDOH]D�GHO�HVWXGLR�GH�ODV�(FXDFLRQHV�'LIHUHQFLDOHV�\�ORV�6LVWHPDV�GH�
(FXDFLRQHV�VXJLHUH�OD�FRQYHQLHQFLD�GH�DQDOL]DU�HO�SDSHO�TXH�MXHJDQ�ODV�GLIHUHQWHV�
UHSUHVHQWDFLRQHV�HQ�OD�FRQFHSWXDOL]DFLyQ�GH�ORV�HVWXGLDQWHV�FXDQGR�VH�LQLFLDQ�HQ�HO�HVWXGLR�GH�
HVWRV�WHPDV���

7DO�FRPR�'XYDO��������PHQFLRQD��ORV�REMHWRV�PDWHPáWLFRV�QR�VRQ�GLUHFWDPHQWH�DFFHVLEOHV�
D�OD�SHUFHSFLyQ��OR�FXDO�JHQHUD�OD�QHFHVLGDG�GH�FRQWDU�FRQ�GLIHUHQWHV�UHSUHVHQWDQWHV�GHO�REMHWR��
VLHQGR�DVt��ORV�WUDWDPLHQWRV�UHDOL]DGRV�GHSHQGHUáQ�GHO�UHJLVWUR�GH��UHSUHVHQWDFLyQ�XWLOL]DGR��8QD�
SURSLHGDG�GH�ODV�UHSUHVHQWDFLRQHV�VHPLyWLFDV�HV�OD�WUDQVIRUPDELOLGDG�GH�XQD�UHSUHVHQWDFLyQ�HQ�
RWUD��OD�FXDO�SXHGH�UHSUHVHQWDU�FRPSOHWDPHQWH�HO�FRQWHQLGR�GH�OD�UHSUHVHQWDFLyQ�LQLFLDO�R�VyOR�XQD�
SDUWH��&XDQGR�OD�WUDQVIRUPDFLyQ�WLHQH�OXJDU�GHQWUR�GHO�PLVPR�UHJLVWUR�'XYDO�OR�OODPD�
WUDWDPLHQWR��DO�FDPELDU�GH�UHJLVWUR�VH�UHILHUH�D�FRQYHUVLyQ��3DUD�UHSUHVHQWDU�XQ�REMHWR�HQ�XQ�
UHJLVWUR�GH�UHSUHVHQWDFLyQ�HV�QHFHVDULD�OD�VHOHFFLyQ�GH�ODV�FDUDFWHUtVWLFDV�TXH�FRQVWLWX\HQ�OR�TXH�
VH�TXLHUH�UHSUHVHQWDU��'XYDO�VHxDOD��TXH�OD�DSUHKHQVLyQ�GH�ORV�REMHWRV�PDWHPáWLFRV�HV�FRQFHSWXDO�
\�TXH�VyOR�SRU�PHGLR�GH�ODV�UHSUHVHQWDFLRQHV�HQ�SRVLEOH�UHDOL]DU�DOJXQD�DFFLyQ�VREUH�ORV�REMHWRV���

'XYDO���������������FRQVLGHUD�TXH�ODV�UHSUHVHQWDFLRQHV�VHPLyWLFDV�QR�VyOR�VRQ�XQ�PHGLR�GH�
H[WHULRUL]DFLyQ��VLQR�TXH�WDPELpQ�MXHJDQ�XQ�SDSHO�LPSRUWDQWH�HQ�HO�GHVDUUROOR�R�PRGLILFDFLyQ�GH�
ODV�UHSUHVHQWDFLRQHV�PHQWDOHV��(Q�RWUDV�SDODEUDV��HO�GHVDUUROOR�GH�ODV�UHSUHVHQWDFLRQHV�PHQWDOHV�
GHSHQGH�GH�OD�LQWHULRUL]DFLyQ�GH�ODV�UHSUHVHQWDFLRQHV�GHO�REMHWR��'XYDO�QR�SRQH�DWHQFLyQ�HQ�ODV�
UHSUHVHQWDFLRQHV�PHQWDOHV�FRPR�SULRULWDULDV��VLQR�HQ�OD�FRQVWUXFFLyQ�GH�FRQFHSWRV�SRU�PHGLR�GH�
OD�PDQLSXODFLyQ�GH�ODV�UHSUHVHQWDFLRQHV�VHPLyWLFDV�\�ORV�SURFHVRV�GH�FRQYHUVLyQ�HQWUH�pVWDV���

&RPR�\D�VH�KD�SXHVWR�GH�PDQLILHVWR�HQ�GLIHUHQWHV�LQYHVWLJDFLRQHV��0RUHQR�$UPHOOD�	�
6ULUDPDQ��������6DFULVWáQ�HW��DO����������HO�WUDEDMR�GH�ORV�HVWXGLDQWHV�VH�PRGLILFD�GHSHQGLHQGR�GH�
ODV�KHUUDPLHQWDV�XWLOL]DGDV��8Q�HMHPSOR�IUHFXHQWHPHQWH�UHFXUULGR�HV�OD�DFWLYLGDG�PDWHPáWLFD�FRQ�
KHUUDPLHQWDV�GH�OáSL]�\�SDSHO�HQ�FRPSDUDFLyQ�FRQ�HO�WUDEDMR�GHVDUUROODGR�FRQ�OD�PHGLDFLyQ�GH�
KHUUDPLHQWDV�GLJLWDOHV��(Q�HO�SULPHU�FDVR��OD�DFFLyQ�GHO�LQGLYLGXR�VREUH�HO�REMHWR�PDWHPáWLFR�
WLHQH�XQ�FDUáFWHU�HVWáWLFR��PLHQWUDV�TXH�HQ�HO�VHJXQGR�FDVR�HO�LQGLYLGXR�DFW~D�GH�PDQHUD�
GLQáPLFD�VREUH�HO�REMHWR�PDWHPáWLFR�\��VREUH�ODV�UHSUHVHQWDFLRQHV�GH�pO��(Q�RWUDV�SDODEUDV��ODV�
KHUUDPLHQWDV�GLJLWDOHV�DPSOLILFDQ�ODV�DFFLRQHV�TXH�SRGHPRV�UHDOL]DU�VREUH�XQ�REMHWR�PDWHPáWLFR��
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0RUHQR�$UPHOOD�	�6ULUDPDQ���������HMHPSOLILFDQ�OR�DQWHULRU�SDUD�HO�DFWR�GH�WUD]DU�OD�JUáILFD�GH�
XQD�IXQFLyQ��&RQ�KHUUDPLHQWDV�GH�OáSL]�\�SDSHO�HO�LQGLYLGXR�WLHQH�TXH�PDQLSXODU�DOJHEUDLFDPHQWH�
OD�H[SUHVLyQ�PDWHPáWLFD�TXH�OD�GHILQH��SRQLHQGR�HQ�MXHJR�VXV�KDELOLGDGHV�DOJHEUDLFDV��&RQ�OD�
PHGLDFLyQ�GH�ODV�KHUUDPLHQWDV�GLJLWDOHV��OD�DFFLyQ�GHO�LQGLYLGXR�VH�GLULJH�KDFLD�OD�LQWHUSUHWDFLyQ�
GH�OD�JUáILFD��SRQLHQGR�HQ�MXHJR�HO�GHVDUUROOR�GH�OD�FRPSUHQVLyQ�GH�ODV�UHODFLRQHV�GH�OD�JUáILFD�
FRQ�OD�H[SUHVLyQ�DOJHEUDLFD��/D�DFWLYLGDG�FRJQLWLYD�HV�GLIHUHQWH�HQ�FDGD�FRQWH[WR��0RUHQR�
$UPHOOD�	�6DQWRV�WULJR��������VXEUD\DQ�OR�DQWHULRU���

«QR�DUWLIDFW�LV�HSLVWHPRORJLFDOO\�QHXWUDO�DQG�FRQVHTXHQWO\��WKHUH�LV�D�GLVUXSWLRQ�LQ�WKH�WDNHQ�
IRU�JUDQWHG�DVSHFWV�RI�ZKDW�LW�PHDQV�WR�WKLQN�PDWKHPDWLFDOO\�LQ�WKH�GLJLWDO�FRQWH[W��,Q�WKLV�
YLHZ��DQ�LQVWUXPHQW��WKDW�LV��WKH�LQWHUQDOL]HG�DUWLIDFW�LV�D�WHPSODWH�IRU�DFWLRQ��SS�������

/DV�UHSUHVHQWDFLRQHV�GH�ODV�(FXDFLRQHV�'LIHUHQFLDOHV�\�ODV�KHUUDPLHQWDV�GLJLWDOHV�VRQ�
DVSHFWRV�TXH�FRQVWLWX\HQ�OD�EDVH�GH�QXHVWUD�LQYHVWLJDFLyQ��

Metodologta 
Los participantes  

3DUWLFLSDURQ���HVWXGLDQWHV�GH�XQD�0DHVWUtD�HQ�0DWHPáWLFD�(GXFDWLYD��WRGRV�HOORV�
SURFHGHQWHV�GH�GLIHUHQWHV�LQVWLWXFLRQHV�\�GLVWLQWDV�FDUUHUDV�XQLYHUVLWDULDV��HQWUH�HVWDV��LQJHQLHUtD��
LQIRUPáWLFD�\�OLFHQFLDWXUD�HQ�PDWHPáWLFDV��7RGRV�ORV�SDUWLFLSDQWHV�KDEtDQ�VLGR�SURIHVRUHV�GH�
EDFKLOOHUDWR��$O�PRPHQWR�GH�OD�LQYHVWLJDFLyQ��FXUVDEDQ�XQD�DVLJQDWXUD�RULHQWDGD�D�OD�
SURJUDPDFLyQ�\�XQD�DVLJQDWXUD�UHODFLRQDGD�FRQ�WySLFRV�GH�DQáOLVLV�PDWHPáWLFR��GRQGH�HO�
GRPLQLR�GH�GLIHUHQWHV�KHUUDPLHQWDV�GLJLWDOHV�HUD�QHFHVDULR��SRU�OR�FXDO�HUDQ�KáELOHV�HQ�HO�PDQHMR�
DOJXQRV�DPELHQWHV�GH�FyPSXWR��(Q�HVWH�GRFXPHQWR�VyOR�PRVWUDUHPRV�HO�WUDEDMR�PáV�
UHSUHVHQWDWLYR�GH�GRV�SDUHMDV�SDUWLFLSDQWHV��$OLFH�±�+RPHU�\�/DQGHU�±�$WKDQ��$OLFH�KDEtD�
HVWXGLDGR�PDWHPáWLFDV��+RPHU�\�/DQGHU�LQJHQLHUtD��\�$WKDQ�LQIRUPáWLFD��
Material utili]ado e Instrumentos de recogida de informaciyn 

(O�PDWHULDO�TXH�VH�XWLOL]y�HVWá�FRQVWLWXLGR�SRU�HO�SODQWHDPLHQWR�GH�RQFH�VLWXDFLRQHV�
GLIHUHQWHV�TXH�ORV�HVWXGLDQWHV�UHVROYLHURQ�FRQ�HO�DSR\R�GH�DOJXQDV�KHUUDPLHQWDV�GLJLWDOHV��(VWDV�
WDUHDV�R�VLWXDFLRQHV�IXHURQ�DJUXSDGDV�\�SUHVHQWDGDV�HQ�XQ�RUGHQ�JUDGXDO�GH�SURIXQGLGDG�VHJ~Q�HO�
DQáOLVLV�UHTXHULGR���
Clasificaciyn de las tareas 

Primer Grupo��ODV�WDUHDV�UHTXLHUHQ�DQDOL]DU�\�UHVROYHU�QXPpULFDPHQWH�GLYHUVDV�
VLWXDFLRQHV��$�SDUWLU�GHO�HVWXGLR�GH�YDORUHV�FRQFUHWRV�VH�REWLHQH�XQD�('2�GHO�WLSR � � � �d U t

k U t
d t

 
 

TXH�GHVFULEH�OD�HYROXFLyQ�GH�XQD�SREODFLyQ�HQ�FRQGLFLRQHV�LGHDOHV��&XDWUR�WDUHDV�PáV�SHUWHQHFHQ�
D�HVWH�JUXSR��

Segundo Grupo��FRQVWLWXLGR�SRU�WDUHDV�GRQGH�ORV�HVWXGLDQWHV�WHQtDQ�TXH�LGHQWLILFDU�FyPR�
VH�LQWHJUDQ�D�OD�HFXDFLyQ�GLIHUHQFLDO�DQWHULRU�DOJXQRV�IDFWRUHV�TXH�FRQGLFLRQDQ�HO�FUHFLPLHQWR�GH�
XQD�SREODFLyQ��GDQGR�OXJDU�D�OD�FRQVWUXFFLyQ�GH�XQD�('2�FRPR � � � ��

N tdN aN t P
dt C

§ ·
 � �¨ ¸

© ¹

��\  

Tercer Grupo��VH�SURSXVLHURQ�WDUHDV�UHODFLRQDGDV�FRQ�OD�LQWHUSUHWDFLyQ�GH�IHQyPHQRV�TXH�
VH�GHVFULEHQ�PHGLDQWH�VLVWHPDV�GH�HFXDFLRQHV�GLIHUHQFLDOHV��6('���/DV�WDUHDV�FRUUHVSRQGLHQWHV�D�
HVWH�JUXSR�QR�VH�DERUGDQ�HQ�HVWH�GRFXPHQWR��
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3DUD�UHVSRQGHU�D�ODV�WDUHDV��ORV�HVWXGLDQWHV�WXYLHURQ�D�VX�GLVSRVLFLyQ�VRIWZDUH�FRPR��([FHO��
'HULYH��:ROIUDP�$OSKD�\�*HRJHEUD��(Q�SDUWLFXODU��SDUD�HO�HVWXGLR�GHO�FDPSR�GH�GLUHFFLRQHV�VH�
XWLOL]y�HO�DPELHQWH�FRPSXWDFLRQDO�*HRP('��GLVHxDGR�DG��KRF�SDUD�HVWD�LQYHVWLJDFLyQ��(VWH�
DPELHQWH�SHUPLWH�LQWURGXFLU�XQD�HFXDFLyQ�GLIHUHQFLDO�FRQ�SDUáPHWURV�DUELWUDULRV�\�PRGLILFDU�
HVWRV�SDUáPHWURV�XVDQGR�EDUUDV�GH�GHVSOD]DPLHQWR�SDUD�YLVXDOL]DU�HQ�WLHPSR�UHDO�ORV�HIHFWRV�TXH�
OD�YDULDFLyQ�GH�ORV�SDUáPHWURV�SURGXFH�VREUH�HO�FDPSR�GH�GLUHFFLRQHV��7DPELpQ�PXHVWUD�ODV�
VROXFLRQHV�QXPpULFDV�GH�OD�('2�SDUD�XQD�FRQGLFLyQ�LQLFLDO�GDGD��

6H�XWLOL]DURQ�WUHV�instrumentos para recoger la información�����5HJLVWURV�HVFULWRV�GH�ODV�
WDUHDV�SURSXHVWDV���$QH[R������*UDEDFLRQHV�GHO�WUDEDMR�HQ�HO�RUGHQDGRU��3DUD�HOOR�VH�XWLOL]y�
&DP6WXGLR�TXH�HV�XQ�VRIWZDUH�GH�FDSWXUD�GH�LPáJHQHV��6H�YLGHR�JUDEy�HO�WUDEDMR�TXH�UHDOL]DURQ�
ORV�HVWXGLDQWHV�HQ��*HRP('��([FHO��'HULYH��:ROIUDP�$OSKD�\�*HRJHEUD�����*UDEDFLRQHV�GHO�
DXGLR�GH�ODV�GLVFXVLRQHV�VRVWHQLGDV�SRU�ORV�HTXLSRV�GH�WUDEDMR�\�YLGHRJUDEDFLRQHV�GH�OD�GLVFXVLyQ�
JUXSDO��/DV�JUDEDFLRQHV�GH�DXGLR�\�HO�YLGHR�IXHURQ�WUDQVFULWDV�SDUD�DQDOL]DU�HO�WUDEDMR�GH�ORV�
HVWXGLDQWHV��
Análisis de la informaciyn 

7DO�FRPR�VH�PHQFLRQy�HQ�OtQHDV�DQWHULRUHV�ODV�WDUHDV�GH�HQVHxDQ]D�VH�GLYLGHQ�HQ�WUHV�
JUXSRV��$QDOL]DPRV�HO�WUDEDMR�GH�ORV�HVWXGLDQWHV�DO�UHVROYHU�XQD�WDUHD�SHUWHQHFLHQWH�DO�SULPHU�\�
VHJXQGR�JUXSR��FHQWUDQGR�OD�DWHQFLyQ�HQ�OD�SUHVHQFLD�GH�ODV�GLIHUHQWHV�UHSUHVHQWDFLRQHV�\�HO�XVR�
TXH�KDFHQ�GH�HVWDV�UHSUHVHQWDFLRQHV�FRPR�PHGLR�GH�H[SORUDFLyQ��LQWHUSUHWDFLyQ�\�SUHVHQWDFLyQ�
GH�UHVXOWDGRV��DVt�FRPR�HQ�HO�SDSHO�GHO�VRIWZDUH�FRPR�PHGLDGRU�HQ�HO�GHVDUUROOR�GH�HVWUDWHJLDV�
GH�VROXFLyQ���

3DUD�HO�DQáOLVLV�GH�OD�LQIRUPDFLyQ�KHPRV�HVWDEOHFLGR�ORV�VLJXLHQWHV�HOHPHQWRV�GH�
LGHQWLILFDFLyQ��ORV�FXDOHV�VH�HQIRFDQ�HQ�OD�REVHUYDFLyQ�\�DQáOLVLV�GH�ODV�KHUUDPLHQWDV�TXH�XWLOL]DQ�
ORV�HVWXGLDQWHV�SDUD�UHVROYHU�ODV�WDUHDV�TXH�VH�OHV�SODQWHDQ��ID���(VWUDWHJLDV�XWLOL]DGDV�DO�SDVDU�GH�
XQ�UHJLVWUR�GH�UHSUHVHQWDFLyQ�D�RWUR��ID���6LJQLILFDGR�DVRFLDGR�D�ORV�HOHPHQWRV�HQ�OD�('2�HQ�
UHODFLyQ�FRQ�OD�VLWXDFLyQ�SODQWHDGD��ID���(OHPHQWRV�JUáILFRV�VLJQLILFDWLYRV�SDUD�HVWDEOHFHU�QH[RV�
HQWUH�HO�FRQWH[WR�GH�XQ�SUREOHPD�\�VX�UHSUHVHQWDFLyQ�DQDOtWLFD��ID���8VR�GHO�VRIWZDUH�SDUD�
HVWDEOHFHU�UHODFLRQHV�HQWUH�XQD�VLWXDFLyQ�\�XQ�PRGHOR�PDWHPáWLFR���

(O�DQáOLVLV�GH�LQIRUPDFLyQ�VH�UHDOL]y�HQ�WUHV�SDVRV��SULPHUR�VH�ORFDOL]DURQ�ORV�
LGHQWLILFDGRUHV��HQ�HO�WUDEDMR�HVFULWR�GH�ORV�HVWXGLDQWHV��'HVSXpV�VH�EXVFy�ORFDOL]DU�ORV�
LGHQWLILFDGRUHV�PHGLDQWH�DQáOLVLV�GH�OD�YLGHRJUDEDFLyQ�HQ�HO�WUDEDMR�FRQ�ODV�KHUUDPLHQWDV�
GLJLWDOHV��<�ILQDOPHQWH�VH�HVWDEOHFLHURQ�DOJXQDV�UHODFLRQHV�GH�FRUUHVSRQGHQFLD�HQWUH�ORV�
UHVXOWDGRV�REWHQLGRV�HQ�HO�SULPHU�\�VHJXQGR�SDVR��(Q�FDGD�SDVR�ORV�UHVXOWDGRV�ORFDOL]DGRV�IXHURQ�
YHULILFDGRV�FRQ�OD�RSLQLyQ�GH�XQ�LQYHVWLJDGRU�H[WHUQR��

Análisis \ discusiyn de resultados 
(O�DQáOLVLV�VH�SUHVHQWD�HQ�GRV�HWDSDV��HQ�OD�SULPHUD�GLVFXWLPRV�OD�SUHVHQFLD�GH�GLIHUHQWHV�

UHSUHVHQWDFLRQHV�TXH�HPHUJHQ�HQ�XQ�SURFHVR�GH�PRGHOL]DFLyQ��(Q�OD�VHJXQGD�HWDSD�VH�FRPHQWD�
OD�LQWHUSUHWDFLyQ�TXH�UHDOL]DQ�ORV�HVWXGLDQWHV�GHULYDGD�GHO�HVWXGLR�GHO�IHQyPHQR�SRU�PHGLR�GH�
VXV�UHSUHVHQWDQWHV��
3rimera etapa 

/D�WDUHD�TXH�VH�DQDOL]D�HQ�HVWD�HWDSD�HV�OD�VLWXDFLyQ����FRUUHVSRQGLHQWH�DO�SULPHU�JUXSR�GH�
WDUHDV��YHU�$QH[R���(Q�HVWD�WDUHD�HO�HVWXGLDQWH�GHEHUá�PRVWUDU�DOJXQDV�HVWUDWHJLDV�GH�VROXFLyQ�
SDUD�GHWHUPLQDU�OD�FDQWLGDG�\�YDULDFLyQ�GH�OD�VXVWDQFLD�FRQIRUPH�SDVD�HO�WLHPSR��XQ�DVSHFWR�
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LPSRUWDQWH�HV�OD�LGHQWLILFDFLyQ�GH�ODV�YDULDEOHV�SUHVHQWHV�\�ODV�FRQGLFLRQHV�TXH�UHODFLRQDQ�HVWDV�
YDULDEOHV��HQWUH�HOODV�OD�FDQWLGDG�GH�VXVWDQFLD�HQ�HO�RUJDQLVPR��OD�WDVD�GH�FDPELR�\�HO�WLHPSR��/RV�
HVWXGLDQWHV�GHEHUáQ�FRQVWUXLU�DOJXQRV�PRGHORV�PDWHPáWLFRV��H[SUHVLRQHV��JUáILFDV��WDEODV��SDUD�
GHWHUPLQDU�OD�FDQWLGDG�GH�QLFRWLQD��VX�YDULDFLyQ�\�HO�FRPSRUWDPLHQWR�D�OR�ODUJR�GHO�WLHPSR��
3UHVHQWDPRV�D�FRQWLQXDFLyQ��HO�SURFHVR�GH�VROXFLyQ�PRVWUDGR�SRU�GRV�GH�ORV�HTXLSRV�
SDUWLFLSDQWHV�\�ODV�HVWUDWHJLDV�UHODFLRQDGDV�FRQ�ORV�LGHQWLILFDGRUHV�GHVFULWRV�HQ�OD�PHWRGRORJtD��

Caso Alice�+omer 
Enfocándose en la representación algebraica.�(Q�HO�WUDEDMR�GH�$OLFH�\�+RPHU�GHVWDFD�HO�

XVR�GH�OD�UHSUHVHQWDFLyQ�QXPpULFD�\�OD�FRQVLGHUDFLyQ�GH�FDVRV�GLVFUHWRV��(O�HVTXHPD�VLJXLHQWH�
PXHVWUD�OD�WUD\HFWRULD�GH�VROXFLyQ�TXH�VLJXLHURQ��GRQGH�VH�REVHUYD�TXH�HO�SURFHVR�GHVDUUROODGR�
SDUD�FRQFOXLU�OD�DFWLYLGDG�WLHQH�OXJDU�D�SDUWLU�GH�OD�UHSUHVHQWDFLyQ�HQ�IRUPD�GLVFUHWD�GH�OD�
FDQWLGDG�GH�QLFRWLQD��

�
Figura 1.�7UD\HFWRULD�GH�VROXFLyQ�GHVDUUROODGD�SRU�$OLFH�\�+RPHU�

$OLFH�\�+RPHU�XWLOL]DQ�GRV�UHSUHVHQWDFLRQHV��JUáILFD�\�QXPpULFD��GH�OD�FDQWLGDG�GH�
QLFRWLQD��VLQ�HPEDUJR�QR�VH�REVHUYD�TXH�KD\DQ�H[WUDtGR�DOJ~Q�WLSR�GH�LQIRUPDFLyQ�GH�HVWDV�
UHSUHVHQWDFLRQHV��(V�GHFLU��ODV�FRQFOXVLRQHV�TXH�REWXYLHURQ�VH�GHULYDQ�GHO�HVWXGLR�FXDOLWDWLYR�GH�
OD�IXQFLyQ�REWHQLGD�SDUD�OD�FDQWLGDG�GH�QLFRWLQD��,'���\�QR�GH�OD�UHSUHVHQWDFLyQ�JUáILFD�R�
QXPpULFD��,'����/D�UHSUHVHQWDFLyQ�QXPpULFD�IXH�XWLOL]DGD�SDUD�GHWHUPLQDU�XQ�SDWUyQ�GH�
FRPSRUWDPLHQWR�FRQ�HO�FXDO�HQFRQWUDURQ�XQD�H[SUHVLyQ��GLVFUHWD��SDUD�OD�FDQWLGDG�GH�QLFRWLQD�HQ�
HO�WLHPSR�1��HVWR�HV� � ����� �

N \�WRPDQGR�FRPR�EDVH�HVWD�H[SUHVLyQ�GHWHUPLQDURQ 

� � � �� � ��
�

t

f t § · ¨ ¸
© ¹ �

SDUD�UHSUHVHQWDU�OD�FDQWLGDG�GH�QLFRWLQD�HQ�WRGR�WLHPSR��/RV�SDUWLFLSDQWHV��QR�

GDQ�HYLGHQFLD�TXH�GHPXHVWUH�VL�HQ�OD�IXQFLyQ��HO�WLHPSR�W�HV�HQWHQGLGR�FRPR�FRQWLQXR��(Q�HVWH�
VHQWLGR��HO�GLVFXUVR�TXH�GHVDUUROODQ�HQ�HO�WUDEDMR�HVFULWR�QR�GHPXHVWUD�OD�FRPSUHQVLyQ�GH�ODV�
GLIHUHQFLDV�HQWUH�HO�XVR�GH�OD�UHSUHVHQWDFLyQ�GLVFUHWD�\�OD�UHSUHVHQWDFLyQ�FRQWLQXD�SDUD�OD�FDQWLGDG�
GH�QLFRWLQD��,'�����

'HVWDFD�XQD�UHODWLYD�IDFLOLGDG�HQ�HO�WUáQVLWR�GHO�FRQWH[WR�D�XQD�UHSUHVHQWDFLyQ�PDWHPáWLFD�
�QXPpULFD��\�SRVWHULRUPHQWH�XQ�WUDWDPLHQWR�HQ�OD�UHSUHVHQWDFLyQ�QXPpULFD�TXH�GD�SDVR�D�OD�
REWHQFLyQ�GH�XQD�H[SUHVLyQ�DOJHEUDLFD��6H�REVHUYD�TXH�OD�LQIRUPDFLyQ�REWHQLGD�GH�OD�
UHSUHVHQWDFLyQ�QXPpULFD�\�JUáILFD�QR�FRQVWLWX\H�XQD�IXHQWH�GH�HYLGHQFLD�SDUD�ORV�HVWXGLDQWHV��
GHELGR�D�TXH�VH�HQIRFDQ�HQ�HO�HVWXGLR�GH�OD�H[SUHVLyQ�DOJHEUDLFD��

Caso Lander�Athan 
Enfocándose en la representación gráfica. /DQGHU�\�$WKDQ��UHFXUULHURQ�HQ�WRGR�PRPHQWR�

DO�DSR\R�GH�ODV�KHUUDPLHQWDV�FRPSXWDFLRQDOHV��&RQVWUX\HURQ�XQD�WDEOD�GH�YDORUHV�HQ�XQD�KRMD�GH�
FáOFXOR�SDUD�UHSUHVHQWDU�HO�FRPSRUWDPLHQWR�GH�OD�VLWXDFLyQ�\�XWLOL]DURQ�HVWRV�YDORUHV�SDUD�REWHQHU�
XQD�JUáILFD�TXH�GHVFULEH�OD�FDQWLGDG�GH�QLFRWLQD�SUHVHQWH�HQ�HO�RUJDQLVPR�\�RWUD�JUáILFD�SDUD�OD�
FDQWLGDG�TXH�VH�HOLPLQD�FRQIRUPH�SDVD�HO�WLHPSR��3RVWHULRUPHQWH��HQFRQWUDURQ�SRU�PHGLR�GH�XQ�
DMXVWH�GH�FXUYDV�XQD�IXQFLyQ� ��������� xy e� �SDUD�OD�FDQWLGDG�GH�QLFRWLQD�\�GHULYDURQ�HVWD�IXQFLyQ�



Interpretación de fenómenos de crecimiento� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

XVDQGR�*HRJHEUD�\�ZROIUDP��GH�GRQGH�REWXYLHURQ� ���
 ���� xy e� � SDUD�UHSUHVHQWDU�OD�YDULDFLyQ��
)LQDOPHQWH�JUDILFDURQ�HQ�*HRJHEUD�OD�FXUYD�SDUD�OD�WDVD�LQVWDQWáQHD�GH�YDULDFLyQ��(VWR�VH�
PXHVWUD�HQ�HO�VLJXLHQWH�HVTXHPD��)LJ�����

�
Figura 2.�7UD\HFWRULD�GH�VROXFLyQ�GHVDUUROODGD�SRU�/DQGHU�\�$WKDQ�

/D�GLVFXVLyQ�GH�HVWD�SDUHMD�HYLGHQFLD�FyPR�HO�SURFHVR�GH�FRPSUHQVLyQ�GH�OD�VLWXDFLyQ�\�OD�
RUJDQL]DFLyQ�GH�OD�LQIRUPDFLyQ�HQ�XQD�WDEOD�GH�YDORUHV�HVWá�IXHUWHPHQWH�UHODFLRQDGR��,'����
VLPLODUPHQWH�D�OR�HYLGHQFLDGR�HQ�HO�WUDEDMR�GH�$OLFH�\�+RPHU��/D�IDFLOLGDG�TXH�RIUHFH�OD�KRMD�GH�
FáOFXOR�HQ�HO�PDQHMR�GH�OD�LQIRUPDFLyQ�OHV�SHUPLWLy�REVHUYDU�OD�LPSRUWDQFLD�\�ODV�LPSOLFDFLRQHV�
GH�ODV�FRQGLFLRQHV�LQLFLDOHV�GHO�SUREOHPD��,'����$O�FRQWUDVWDU��OD�WDEOD�GH�YDORUHV�FRQ�OD�JUáILFD�
FRUUHVSRQGLHQWH��ODV�FRQGLFLRQHV�LQLFLDOHV�DGTXLHUHQ�VHQWLGR�SDUD�ORV�HVWXGLDQWHV�FXDQGR�EXVFDQ�
HVWDEOHFHU�XQ�FULWHULR�GH�FRQJUXHQFLD�HQWUH�ODV�GRV�UHSUHVHQWDFLRQHV��,'����HV�GHFLU�ODV�
FRQGLFLRQHV�LQLFLDOHV�FRQVWLWX\HQ�XQD�XQLGDG�VLJQLILFDWLYD��'XYDO��������DO�FRQWUDVWDU�GRV�
UHSUHVHQWDFLRQHV��(Q�HO�FDVR�GH�HVWRV�SDUWLFLSDQWHV��HO�XVR�GH�OD�KHUUDPLHQWD�IDYRUHFH�HO�SDVR�GH�
PDQHUD�LQPHGLDWD�D�OD�UHSUHVHQWDFLyQ�DOJHEUDLFD�GH�OD�FDQWLGDG�GH�QLFRWLQD��SURPRYLHQGR�OD�
DSDULFLyQ�GH�FRQH[LRQHV�UREXVWDV�HQWUH�HO�SODQWHDPLHQWR�GHO�PRGHOR�DOJHEUDLFR�\�VX�UHODFLyQ�FRQ�
HO�FRQWH[WR�TXH�OH�GD�OXJDU��,'����(O�WUDEDMR�GH�HVWH�HTXLSR�PXHVWUD�TXH�PXFKDV�GH�VXV�
FRQFOXVLRQHV�VXUJLHURQ�D�SDUWLU�GHO�WUDEDMR�FRQ�OD�UHSUHVHQWDFLyQ�JUáILFD�\�QXPpULFD�GH�OD�
FDQWLGDG�GH�QLFRWLQD�\�GH�OD�GHULYDGD��GHMDQGR�GH�ODGR�HO�DQáOLVLV�GHO�PRGHOR�DOJHEUDLFR��,'�����

$QDOL]DU�HO�SDSHO�GHO�SURIHVRU�QR�IXH�XQ�HOHPHQWR�FRQVWLWXWLYR�GH�QXHVWUD�LQYHVWLJDFLyQ��$�
HIHFWR�GH�DFODUDU�HO�GHVDUUROOR�GH�OD�VHFXHQFLD�GH�HQVHxDQ]D��PHQFLRQDPRV�TXH�DO�ILQDOL]DU�OD�
UHVROXFLyQ�GH�HVWD�WDUHD��VH�GLR�SDVR�D�XQD�GLVFXVLyQ�FROHFWLYD�VREUH�ORV�DVSHFWRV�TXH�HVWáQ�
LQYROXFUDGRV�HQ�OD�FRQVWUXFFLyQ�GH�XQ�PRGHOR�PDWHPáWLFR�SDUD�GHVFULELU�XQ�IHQyPHQR��WDOHV�
FRPR�LGHDOL]DFLyQ��VLPSOLILFDFLyQ��HFXDFLyQ�GLIHUHQFLDO��FRQGLFLRQHV�LQLFLDOHV��HVWDELOLGDG��HWF��
(Q�HO�VHQWLGR�TXH�FRQ�OD�WDUHD�DQWHULRU�QR�VH�OOHJD�D�XQD�('2�SURSLDPHQWH�GLFKR��SHUR�VL�GD�OXJDU�
D�OD�GLVFXVLyQ�VREUH�OR�TXH�HV�XQD��(FXDFLyQ�'LIHUHQFLDO�2UGLQDULD�HQ�XQD�GH�VXV�IRUPDV�PáV�
VHQFLOODV�FRPR�XQD�UHODFLyQ�GH�SURSRUFLRQDOLGDG�HQWUH�HO�FDPELR�\�OD�PLVPD�IXQFLyQ� d N kN

d t
 

�
\�

VX�VROXFLyQ�GDGD�SRU�OD�IXQFLyQ�GH�WLSR�H[SRQHQFLDO�FX\D�GHULYDGD�HV�HOOD�PLVPD�PXOWLSOLFDGD�SRU�
XQD�FRQVWDQWH� ktN e ��
Segunda (tapa 
(Q�HVWD�HWDSD�DQDOL]DPRV�HO�SURFHVR�GH�VROXFLyQ�TXH�VLJXLHURQ�QXHVWURV�SDUWLFLSDQWHV�DO�UHVROYHU�
OD�VLWXDFLyQ����YHU�DQH[R���FRUUHVSRQGLHQWH�DO�VHJXQGR�JUXSR�GH�WDUHDV��
8QR�GH�ORV�REMHWLYRV�SULQFLSDOHV�VH�GLULJLy�D�OD�REVHUYDFLyQ�GHO�DQáOLVLV�TXH�ORV�HVWXGLDQWHV�
UHDOL]DQ�GH�ORV�SDUáPHWURV��a,c,H��FRPSUHQGLGRV�HQ�OD�('2� � � � ��dN aN t cN t H

dt
 � � ��'H�WDO�IRUPD�

TXH��FRQRFLHQGR�HO�FRPSRUWDPLHQWR�GH�XQD�SREODFLyQ��VH�H[DPLQHQ�ORV�YDORUHV�TXH�ORV�
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SDUáPHWURV�GHEHQ�WRPDU�SDUD�TXH�OD�('2�UHSUHVHQWH�OD�YDULDFLyQ�GH�GLFKD�SREODFLyQ���/D�
LPSRUWDQFLD�GH�OD�DFWLYLGDG�UDGLFD�HQ�HO�DQáOLVLV�GH�ORV�YDORUHV�TXH�ORV�SDUáPHWURV�GHEHQ�WRPDU�\�
ODV�UHODFLRQHV�HQWUH�HOORV�SDUD�TXH�OD�('2�UHVXOWDQWH�GHVFULED�HO�FRPSRUWDPLHQWR�GH�XQD�
SREODFLyQ�FRPR�OD�TXH�VH�GHVFULEH�HQ�HO�SLH�GH�SáJLQD��UHODFLRQDGR�FRQ�,'���,'����GRQGH�F��D�\�+�
UHSUHVHQWDQ�HO�IDFWRU�GH�VREUHSREODFLyQ��OD�WDVD�GH�QDWDOLGDG�\�OD�SHVFD��(VWD�VLWXDFLyQ�VH�SXHGH�
HVWXGLDU�GH�PDQHUD�FXDOLWDWLYD��DQDOL]DQGR�HO�FRPSRUWDPLHQWR�GHO�FDPSR�GH�GLUHFFLRQHV�\�ORV�
VLJQRV�GH�OD�('2��R�FRQ�HO�XVR�GH�KHUUDPLHQWDV�DOJHEUDLFDV�DQDOL]DQGR�HO�VLJQR�GHO�GLVFULPLQDQWH�

� �a cH� ��\�OD�UHODFLyQ�GDGD�SRU� � �a cH! ��

/RV�HVWXGLDQWHV�HQ�JHQHUDO��XWLOL]DURQ�DSUR[LPDFLRQHV�DOJHEUDLFDV�\�JUáILFDV�SDUD�UHVROYHU�
HO�SUREOHPD��$XQTXH�HO�WUDEDMR�FRQ�HO�UHJLVWUR�JUáILFR�IXH�PáV�HQULTXHFHGRU�\�IDYRUHFLy�OD�
GLVFXVLyQ�HQ�HO�DXOD��UHVXOWD�TXH�DPEDV�DSUR[LPDFLRQHV�VH�FRPSOHPHQWDURQ��7RGRV�ORV�HTXLSRV�
VLJXLHURQ�XQ�SURFHGLPLHQWR�PáV�R�PHQRV�VLPLODU�SDUD�GHWHUPLQDU�ODV�VROXFLRQHV�GH�HTXLOLEULR��
H[SORUDURQ�FRQ�HO�VRIWZDUH�HO�FDPSR�GH�GLUHFFLRQHV�SDUD�GLIHUHQWHV�YDORUHV�GH�ORV�SDUáPHWURV��
LGHQWLILFDURQ�JUáILFDPHQWH�ODV�VROXFLRQHV�GH�HTXLOLEULR�GH�OD�('2�OR�FXDO�OHV�FRQGXMR�D�SODQWHDU�
OD�LJXDOGDG�D�FHUR��DVt�SURSXVLHURQ�XQD�HFXDFLyQ�GH�VHJXQGR�JUDGR�TXH�UHVROYLHURQ�SDUD�KDOODU�ORV�
YDORUHV�GH�ODV�VROXFLRQHV�FRQVWDQWHV��$OJXQRV�HTXLSRV�LQWHQWDURQ�UHVROYHU�OD�('2��(Q�VHJXLGD�VH�
FRPHQWD�HO�WUDEDMR�GHVDUUROODGR�SRU�ODV�SDUHMDV�HOHJLGDV��

Enfocándose en la representación algebraica��$OLFH�\�+RPHU�LQLFLDURQ�GHWHUPLQDQGR�ODV�
VROXFLRQHV�GH�HTXLOLEULR��SDUD�HOOR�LJXDODURQ�HO�ODGR�GHUHFKR�GH�OD�('2�� � � � ��dN aN t cN t H

dt
 � � �

FRQ�FHUR�\�HQFRQWUDURQ�ODV�VROXFLRQHV��GH�DKt�LQWHQWDURQ�REWHQHU�DOJXQDV�FRQFOXVLRQHV��)LJ����D���
$O�QR�REWHQHU�PáV�LQIRUPDFLyQ��UHVROYLHURQ�OD�('2�DSR\áQGRVH�HQ�GHULYH�SDUD�UHDOL]DU�
RSHUDFLRQHV�DOJHEUDLFDV��,'����GRQGH�HQFRQWUDURQ�XQD�H[SUHVLyQ�SDUHFLGD�OD�TXH�VH�PXHVWUD�HQ�OD�
ILJXUD����3HUR��DO�HQFRQWUDUVH�FRQ�XQD�H[SUHVLyQ�GRQGH�OD�SUHVHQFLD�GH�SDUáPHWURV�GHVFRQRFLGRV�
SUHGRPLQD��QR�FRQWLQXDURQ�SRU�HVWD�UXWD�GH�VROXFLyQ�\�GHFLGLHURQ�H[SORUDU�OD�('2�XWLOL]DQGR�OD�
KHUUDPLHQWD��*HRP('��SDUD�JUDILFDU�FDPSRV�GH�GLUHFFLRQHV��$Vt��REWXYLHURQ�FRPR�FRQFOXVLyQ�
TXH�OD�('2�GHVFULELUtD�HO�FRPSRUWDPLHQWR�GH�XQD�SREODFLyQ�FRQ�ODV�FDUDFWHUtVWLFDV�VHxDODGDV��SLH�
GH�SáJLQD�SUHYLR��SDUD�YDORUHV�GH�ORV�SDUáPHWURV�HQ�ORV�LQWHUYDORV�TXH�VH�PXHVWUDQ�HQ�OD�LPDJHQ�
�)LJ����E���HV�GHFLU�UHVROYLHURQ�SDUD�DOJXQRV�FDVRV�SDUWLFXODUHV�
� �

�������������������������������������������������
��6H�WUDWD�GH�XQ�PRGHOR�GH�FUHFLPLHQWR�GH�SREODFLyQ��HQ�GRQGH�VH�FRQVLGHUDQ�GRV�OtPLWHV�GH�FUHFLPLHQWR�
XQR�LQIHULRU�/��\�RWUR�VXSHULRU�/���3DUD�XQD�SREODFLyQ�LQIHULRU�D�/���OD�SREODFLyQ�WRWDO�VH�H[WLQJXH��SDUD�
SREODFLRQHV�HQWUH�/��\�/��OD�SREODFLyQ�FUHFH�WHQLHQGR�FRPR�OtPLWH�GH�FUHFLPLHQWR�/��\�SDUD�SREODFLRQHV�
VXSHULRUHV�D�/��OD�SREODFLyQ�WRWDO��GHFUHFH�SRU�ORV�OtPLWHV�LPSXHVWRV�GH�PDQHUD�QDWXUDO��HVSDFLR�\�
FRPSHWHQFLD�SRU�HO�DOLPHQWR���
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�

 

�

Las raíces deben ser positivas y reales… 

La raíz N1 es positiva siempre puesto que el discriminante es 
positivo. Para asegurar que N2 sea positiva, el discriminante 
deberá ser mayor que cero, pero menor que a. 

Figura 3.a.�$OLFH�\�+RPHU�SODQWHDQ�XQD�HFXDFLyQ�\�H[SOLFDQ�
TXH�ODV�UDtFHV�GHEHQ�VHU�SRVLWLYDV�

Figura 3.b���$OLFH�\�+RPHU�
UHVXHOYHQ�SDUD�FDVRV�SDUWLFXODUHV�

/D�WUD\HFWRULD�GH�VROXFLyQ�GH�HVWH�HTXLSR��PXHVWUD�FyPR�DO�QR�HQFRQWUDU�PáV�LQIRUPDFLyQ�
FRQ�HO�GRPLQLR�TXH�WLHQHQ�GH�ODV�KHUUDPLHQWDV�DOJHEUDLFDV��UHFXUUHQ�D�OD�UHSUHVHQWDFLyQ�JUáILFD��
'HVWDFDPRV�DTXt�FyPR�OD�KHUUDPLHQWD�GLJLWDO�IDYRUHFH�OD�E~VTXHGD�GH�HVWUDWHJLDV�DOWHUQDWLYDV�GH�
VROXFLyQ�\�H[SORUDFLyQ�GH�OD�VLWXDFLyQ��,'����SHUPLWLHQGR�DVt�TXH�ORV�HVWXGLDQWHV�DYDQFHQ�HQ�HO�
SURFHVR�GH�VROXFLyQ�GH�DFXHUGR�D�VXV�FDSDFLGDGHV��$XQTXH�QR�ORJUDQ�UHVROYHU�OD�VLWXDFLyQ�
JHQHUDO��FUHHPRV�TXH�OR�LPSRUWDQWH�DTXt�HV�HO�SURFHVR�GH�H[SORUDFLyQ�TXH�GHVDUUROODQ��3RU�RWUD�
SDUWH��HVWH�WUDEDMR�UHSUHVHQWD�XQ�HMHPSOR�GH�FyPR�OD�UHSUHVHQWDFLyQ�GH�ODV�VROXFLRQHV�FRQVWDQWHV�
GH�XQD�('2�DGTXLHUH�XQ�FDUáFWHU�GLQáPLFR�DO�HVWDEOHFHU�UHODFLRQHV�HQWUH�GRV�GH�VXV�
UHSUHVHQWDFLRQHV��

3RU�RWUR�ODGR��FRPR�VH�SXHGH�REVHUYDU�HQ�HO�WUDEDMR�GH�$OLFH�\�+RPHU��OD�GHWHUPLQDFLyQ�GH�
ODV�VROXFLRQHV�FRQVWDQWHV�\�VX�DVRFLDFLyQ�FRQ�ORV�VHJPHQWRV�GH�SHQGLHQWH�LJXDO�D�FHUR�HQ�HO�
FDPSR�GH�WDQJHQWHV�VH�WUDQVIRUPD�HQ�XQD�KHUUDPLHQWD�³SLYRWH´��SDUD�OD�REWHQFLyQ�GH�LQIRUPDFLyQ�
UHVSHFWR�D�ORV�YDORUHV�GH�ORV�SDUáPHWURV�\�FRPSRUWDPLHQWR�GHO�IHQyPHQR��(VWRV�HOHPHQWRV�GH�
DPEDV�UHSUHVHQWDFLRQHV�VH�FRQYLHUWHQ�HQ�XQD�KHUUDPLHQWD�GH�DQFODMH�SDUD�HO�WUDEDMR�GH�QXHVWURV�
SDUWLFLSDQWHV�HQ�DPERV�UHJLVWURV�GH�UHSUHVHQWDFLyQ��HVWH�HV�XQ�DVSHFWR�TXH�WDPELpQ�GHVWDFD�HQ�HO�
WUDEDMR�GH�/DQGHU�\�$WKDQ��

Enfocándose en la representación gráfica��/DQGHU�\�$WKDQ�SUREDURQ�FRQ�GLIHUHQWHV�YDORUHV�
SDUD�ORV�SDUáPHWURV�D�PDQHUD�GH�YLVXDOL]DU�ODV�YDULDFLRQHV�HQ�HO�FDPSR�GH�GLUHFFLRQHV�KDVWD�
HQFRQWUDU�XQ�FRPSRUWDPLHQWR�VLPLODU�D�OD�HYROXFLyQ�GH�ODV�VLWXDFLRQHV�GH�SREODFLyQ�TXH�VH�
UHYLVDURQ�HQ�ODV�VHVLRQHV�SUHYLDV��FRPSRUWDPLHQWR�VLPLODU�DO�GHVFULWR�HQ�HO�SLH�GH�SáJLQD�����
&RPHQ]DURQ�DQDOL]DQGR�FDVRV�SDUWLFXODUHV��SRU�HMHPSOR�FXDQGR�VyOR�H[LVWH�QDWDOLGDG�\�SHVFD��
'HVSXpV�GH�LQWURGXFLU�GLIHUHQWHV�YDORUHV�FRQFOX\HURQ�TXH�HO�OtPLWH�GH�FUHFLPLHQWR�GH�SREODFLyQ�
HVWá�DVRFLDGR�FRQ�OD�VREUHSREODFLyQ��/D�H[SORUDFLyQ�FRQ�HO�VRIWZDUH�OHV�SHUPLWLy�LU�HVWDEOHFLHQGR�
FRQFOXVLRQHV�SDUFLDOHV��,'���\�SODQWHDU�FRQMHWXUDV�VREUH�HO�FRPSRUWDPLHQWR�GH�OD�SREODFLyQ�GH�
DFXHUGR�D�GLIHUHQWHV�YDORUHV�GH�ORV�SDUáPHWURV��3DUD�HOOR�FRQVLGHUDURQ�FRPR�UHIHUHQFLD�D�ORV�
VHJPHQWRV�GH�OtQHD�TXH�WLHQHQ�SHQGLHQWH�FHUR��

/DV�WUDQVFULSFLRQHV�PXHVWUDQ��TXH�HQ�XQ�LQLFLR�/DQGHU�\�$WKDQ�XWLOL]DURQ�HO�VRIWZDUH�FRPR�
XQ�PHGLR�SDUD�H[SORUDU�HO�HIHFWR�TXH�SURGXFH�OD�PRGLILFDFLyQ�GH�ORV�SDUáPHWURV�GH�OD�('2�VREUH�
HO�FDPSR�GH�GLUHFFLRQHV��,'����FHQWUDQGR�OD�DWHQFLyQ�HQ�HO�GHVSOD]DPLHQWR�GH�ODV�VROXFLRQHV�GH�
HTXLOLEULR��$O�SDUHFHU�WHQtDQ�SUHVHQWH�OD�H[LVWHQFLD�GH�XQ�OtPLWH�GH�FUHFLPLHQWR��DVt�DO�KDFHU�YDULDU�
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ORV�SDUáPHWURV�ORJUDURQ�DVRFLDU�HVH�OtPLWH�FRQ�ORV�WpUPLQRV�UHODFLRQDGRV�D�OD�VREUHSREODFLyQ�\�OD�
SHVFD��+�\�F���,'����'HVSXpV�GH�H[SORUDU�HO�FRPSRUWDPLHQWR�GHO�FDPSR�GH�GLUHFFLRQHV�FRQ�
GLIHUHQWHV�YDORUHV��ILQDOPHQWH�QRWDURQ�OD�H[LVWHQFLD�GH�XQD�LQILQLGDG�GH�YDORUHV�SDUD�ORV�
SDUáPHWURV�FRQ�ORV�FXáOHV�SRGUtDQ�REWHQHU�XQ�FRPSRUWDPLHQWR�GH�FUHFLPLHQWR�GH�SREODFLyQ�FRPR�
HO�TXH�VH�SHGtD��<�DVRFLDURQ�HVRV�OtPLWHV��DVtQWRWDV�FRPR�HOORV�ORV�OODPDQ��FRQ�ODV�UDtFHV�GH�

� � � �� �kN t cN t H� �  ��&RPR�SRGHPRV�YHU�HO�WUDEDMR�GH�HVWD�SDUHMD�HVWá�IXHUWHPHQWH�YLQFXODGR�DO�
XVR�GHO�VRIWZDUH��

Articulando representaciones��$QWH�OD�SUHJXQWD�GHO�SURIHVRU�VREUH�ODV�UHODFLRQHV�H[LVWHQWHV�
HQWUH�ORV�SDUáPHWURV��ORV�HVWXGLDQWHV�KLFLHURQ�YDULDV�FRQMHWXUDV�TXH�FRQ�OD�YLVXDOL]DFLyQ�\�
GLVFXVLyQ�JUXSDO�VH�LUtDQ�DSR\DQGR�R�GHVHFKDQGR��/DQGHU�\�$WKDQ�H[SOLFDURQ�DQWH�VXV�
FRPSDxHURV��OD�HVWUDWHJLD�GHVDUUROODGD�SDUD�REWHQHU�FRQFOXVLRQHV�VREUH�ORV�YDORUHV�GH�ORV�
SDUáPHWURV��,QLFLDURQ�FRQ�OD�SUHVHQWDFLyQ�GH�XQ�FDVR�SDUWLFXODU�TXH�KDEtDQ�HVWXGLDGR�SUHYLDPHQWH�

�� � �d N N N
d t

 � �  \�OR�WUDVODGDURQ�DO�FDVR�JHQHUDO��TXH�HV�HO�TXH�QRV�RFXSD�HQ�HVWD�GLVFXVLyQ��/D�

WUDQVFULSFLyQ�\�ILJXUDV�VLJXLHQWHV�LOXVWUDQ�HO�WUDEDMR�GH�/DQGHU�\�$WKDQ��
$WKDQ- más o menos, está sería la parábola para el caso de �� � �N N� � , 
,QY: qué estás graficando, el lado derecho de la ecuación? 
$WKDQ: sí, aquí la solución uno está en 1/3 y la solución dos está en 2 y esto corresponde a las asíntotas… 

 entonces nosotros al jugar con los deslizadores siempre podemos tener los 3 casos, el caso en el que no 
tocan el eje de las x, o sea el caso donde no hubiera solución real, el caso donde hubiera una solución real 
cuando el vértice tocara el eje de las x, y el caso donde habría dos soluciones reales cuando se intersectan. 

� �

Figura 4.�$WKDQ�UHODFLRQD�OD�LQIRUPDFLyQ�UHSUHVHQWDGD�HQ�OD�JUáILFD�GH� �� � �N N� � \�ODV�VROXFLRQHV�
GH�HTXLOLEULR�HQ�HO�FDPSR�GH�GLUHFFLRQHV�

/DQGHU�\�$WKDQ�DQDOL]DURQ�HO�VLJQR�GH�OD�('2�JUDILFDQGR�HO�ODGR�GHUHFKR�GH�OD�HFXDFLyQ�\�
JHQHUDOL]DQGR�D�WUDYpV�GH�OD�YDULDFLyQ�GH�ORV�SDUáPHWURV��(VWD�HV�XQD�YHQWDMD�TXH�RIUHFH�OD�
FRQVWUXFFLyQ�HQ�*HRJHEUD��DO�PLVPR�WLHPSR�TXH�PRGLILFDQ�ORV�YDORUHV�GH�ORV�SDUáPHWURV�SXHGHQ�
REVHUYDU�OD�LQIOXHQFLD�TXH�pVWRV�WLHQHQ�VREUH�ODV�UDtFHV�GH�OD�IXQFLyQ�FXDGUáWLFD��OR�FXDO�VH�SXHGH�
WUDVODGDU�FRPR�HOORV�OR�KLFLHURQ�DO�HVWXGLR�GH�OD�('2�FHQWUDQGR�OD�DWHQFLyQ�HQ�ODV�VROXFLRQHV�GH�
HTXLOLEULR�\�UHJLRQHV�GH�FUHFLPLHQWR�\�GHFUHFLPLHQWR��$GHPáV��HO�KHFKR�GH�SRGHU�DVLJQDU�YDORUHV�
DUELWUDULRV�D�ORV�SDUáPHWURV��PRWLYy�OD�GLVFXVLyQ�VREUH�ORV�YDORUHV�TXH�pVWRV�GHEHUtDQ�WRPDU�\�VX�
LPSDFWR�VREUH�OD�VLWXDFLyQ�TXH�VH�HVWDED�DQDOL]DQGR��SRU�HMHPSOR�SDUD�HO�FDVR�HQ�TXH�H�WRPD�
YDORUHV�QHJDWLYRV���

/D�DSUR[LPDFLyQ�TXH�UHDOL]DURQ�ORV�HVWXGLDQWHV�DO�DQáOLVLV�FXDOLWDWLYR�GH�OD�('2�IDYRUHFLy�
OD�FRPSUHQVLyQ�GH�OD�H[SUHVLyQ�DOJHEUDLFD�GH�ODV�VROXFLRQHV�GH�HTXLOLEULR� �

���
�

�
a a cHN

c
r �

 ��DVt�

FRPR�GH�OD�UHODFLyQ � �a CH! �,'����/D�IDFLOLGDG�TXH�RWRUJD�HO�VRIWZDUH�SDUD�JUDILFDU�FDPSRV�GH�
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GLUHFFLRQHV�\�PRGLILFDU�ORV�SDUáPHWURV�HQ�WLHPSR�UHDO��SHUPLWLy�TXH��DO�QR�SRGHU�HQFRQWUDU�
UáSLGDPHQWH�ORV�YDORUHV�GH�ORV�SDUáPHWURV�EXVFDGRV��ORV�HVWXGLDQWHV�LQWURGXMHUDQ�HO�HVWXGLR�
FXDOLWDWLYR�GHO�FUHFLPLHQWR�R�GHFUHFLPLHQWR�GH�OD�SREODFLyQ�D�WUDYpV�GHO�DQáOLVLV�GH�OD�IXQFLyQ�
FXDGUáWLFD� � � � � � ��f N k N t c N t H � � ��HO�VRIWZDUH�WRPD�DTXt�HO�SDSHO�GH�PHGLDGRU�SDUD�OD�
JHQHUDOL]DFLyQ�GH�FRQRFLPLHQWR���

3RU�RWUR�ODGR��VH�REVHUYy�TXH�SDUD�DOJXQRV�HVWXGLDQWHV�QR�HUD�FODUR�SRU�TXp�VH�DQDOL]DED�
IXQFLyQ�f(N)��DVt�IXH�QHFHVDULD�OD�LQWHUYHQFLyQ�GHO�SURIHVRU�SDUD�GLVFXWLU�\�DFODUDU�GXGDV��&RQ�
DSR\R�GHO�VRIWZDUH�VH�FRPHQWDURQ�DOJXQRV�FDVRV�SDUWLFXODUHV��SRU�HMHPSOR�OD�UHODFLyQ�HQWUH�ORV�
FHURV�GH�OD�('2�\�ODV�VROXFLRQHV�GH�HTXLOLEULR��\�OD�UHODFLyQ�GH�ORV�LQWHUYDORV�GRQGH�OD�IXQFLyQ�GH�
VHJXQGR�JUDGR�HV�SRVLWLYD�R�QHJDWLYD�FRQ�ODV�UHJLRQHV�GHO�FDPSR�GH�GLUHFFLRQHV�GRQGH�ODV�
VROXFLRQHV�VRQ�FUHFLHQWHV�R�GHFUHFLHQWHV��HVWR�VH�PXHVWUD�HQ�OD�VLJXLHQWH�LPDJHQ���

�

)LJXUD����6H�DQDOL]D�OD�YDULDFLyQ�GH�OD�SREODFLyQ�PHGLDQWH�HO�HVWXGLR�GHO�FDPELR�
GH�VLJQR�GH� � �f N �HQ� � �dN f N

dt
 

�
(V�FODUR�TXH�OD�UHODFLyQ�PRVWUDGD�HQ�OD�ILJXUD�DQWHULRU�HV�ULFD�HQ�OD�FDQWLGDG�GH�LQIRUPDFLyQ�

TXH�SXHGH�RIUHFHU��VLQ�HPEDUJR�HQFLHUUD�WDPELpQ�XQD�FRPSOHMLGDG�DVRFLDGD�D�OD�FRPSUHQVLyQ�
FRQFHSWXDO��HQ�WDQWR�TXH�OD�LQIRUPDFLyQ�VREUH�OD�HYROXFLyQ�GH�XQ�IHQyPHQR�UHSUHVHQWDGR�
DOJHEUDLFDPHQWH�PHGLDQWH�XQD�('2��KD�GH�VHU�LQWHUSUHWDGR�SRU�PHGLR�GH�GRV�UHSUHVHQWDFLRQHV�
JUáILFDV�XQD�VLWXDGD�HQ�HO�SODQR�FDUWHVLDQR�\�OD�RWUD�HQ�HO�FDPSR�GH�GLUHFFLRQHV��1RWDPRV�TXH�ODV�
VROXFLRQHV�GH�HTXLOLEULR��HVWDEOH�H�LQHVWDEOH��FRQWLQ~DQ�VLHQGR�XQLGDGHV�VLJQLILFDWLYDV�SDUD�OD�
FRRUGLQDFLyQ�SDUFLDO�GH�HVWDV�GRV�UHSUHVHQWDFLRQHV�\�REWHQFLyQ�GH�LQIRUPDFLyQ��7DO�FRPR�
HYLGHQFLDPRV��HO�GRPLQLR�GH�ODV�KHUUDPLHQWDV�GLJLWDOHV�PRVWUDGD�SRU�/DQGHU�\�$WKDQ�DEULy�ODV�
SXHUWDV�SDUD�HO�HPSOHR�GH�PDQHUD�FRQMXQWD�GH�GLIHUHQWHV�UHSUHVHQWDFLRQHV�SDUD�HO�HVWXGLR�GHO�
FRPSRUWDPLHQWR�GHO�IHQyPHQR�UHSUHVHQWDGR�SRU�OD�('2��6X�WUDEDMR�PRVWUy�FyPR�ODV�UHODFLRQHV�
HQWUH�HO�FRQWH[WR�GHO�SUREOHPD�\�VX�UHSUHVHQWDFLyQ�PHGLDQWH�XQ�PRGHOR�PDWHPáWLFR��\D�VHD�pVWH�
JUáILFR�R�DOJHEUDLFR�DGTXLHUHQ�XQ�FDUáFWHU�GLQáPLFR��WDQWR�HQ�OD�FRQH[LyQ�GH�ODV�XQLGDGHV�
VLJQLILFDWLYDV�GH�FDGD�UHSUHVHQWDFLyQ��VROXFLRQHV�GH�HTXLOLEULR���FRPR�HQ�OD�LQWHUSUHWDFLyQ�GH�OD�
HYROXFLyQ�GHO�IHQyPHQR�GDGD�SRU�OD�OHFWXUD�GH�ORV�JUáILFRV�XWLOL]DGRV��

3RU�RWUD�SDUWH��VH�HQFRQWUy�TXH�DOJXQRV�SDUWLFLSDQWHV�QR�ORJUDURQ�REWHQHU�OD�VROXFLyQ�
DOJHEUDLFD�GH�OD�('2��ORV�HUURUHV�VH�GHELHURQ�SULQFLSDOPHQWH�D�XQD�PDQLSXODFLyQ�DOJHEUDLFD�
GHVFXLGDGD��$Vt��IXH�QHFHVDULR�H[SOLFDU�HO�PpWRGR�DOJHEUDLFR�GH�VHSDUDFLyQ�GH�YDULDEOHV��SDUD�HOOR�
VH�XWLOL]y�'HULYH�FRPR�XQD�KHUUDPLHQWD�DX[LOLDU�HQ�ODV�RSHUDFLRQHV�DOJHEUDLFDV��OOHJDQGR�FRQ�HOOR�
D�OD�VROXFLyQ�JHQHUDO�GH�OD�HFXDFLyQ�GDGD�SRU�OD�IXQFLyQ�TXH�VH�PXHVWUD�DEDMR��6H�GHWHUPLQy�
WDPELpQ�HO�FRPSRUWDPLHQWR�DO�LQILQLWR�HO�FXDO�FRUUHVSRQGH�D�ODV�VROXFLRQHV�GH�HTXLOLEULR��
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�

)LJXUD����6ROXFLyQ�GH� � � � ��dN kN t cN t H
dt

 � � REWHQLGD�FRQ�'HULYH�

6L�ELHQ�HO�FRQWHQLGR�DERUGDGR�HQ�OD�WDUHD��HV�VyOR�XQD�SDUWH�PX\�SHTXHxD�GH�OR�TXH�VH�
SXHGH�SURIXQGL]DU�HQ�HO�HVWXGLR�GH�OD�VLWXDFLyQ��FRQVLGHUDPRV�TXH�ODV�HVWUDWHJLDV�GH�VROXFLyQ�TXH�
VH�SUHVHQWDURQ�IDYRUHFLHURQ�OD�UHIOH[LyQ�VREUH�ODV�UHODFLRQHV�HQWUH�ORV�SDUáPHWURV�HQ�XQD�('2��VX�
UHSUHVHQWDFLyQ�JUáILFD�\�HO�YtQFXOR�FRQ�HO�FRQWH[WR��,'���,'���,'����

Conclusiones 
/DV�HVWUDWHJLDV�GH�VROXFLyQ�PRVWUDGDV�SRU�ORV�HVWXGLDQWHV�OHV�SHUPLWLHURQ�REWHQHU�

LQIRUPDFLyQ�GHO�FRPSRUWDPLHQWR�GH�OD�VLWXDFLyQ�VLQ�QHFHVLGDG�GH�UHVROYHU�LQLFLDOPHQWH�OD�('2��
HVWR�IDYRUHFLy�HO�GHVDUUROOR�GH�VLJQLILFDGRV�FRQWH[WXDOHV�DVRFLDGRV�D�ORV�REMHWRV�PDWHPáWLFRV�
HVWXGLDGRV��(Q�ORV�SURFHVRV�GH�VROXFLyQ�VH�REVHUYD�TXH�VXUJH��GH�PDQHUD�FDVL�QDWXUDO��XQ�HVWXGLR�
FXDOLWDWLYR�GH�OD�UHSUHVHQWDFLyQ�JUáILFD�DVRFLDGD�D�OD�HFXDFLyQ�GLIHUHQFLDO�TXH�FRQ�XQ�SRFR�PáV�
GH�SURIXQGLGDG��VH�SRGUtD�OOHJDU�D�FRQFUHWDU�HQ�OD�FRQVWUXFFLyQ�\�DQáOLVLV�GH�GLDJUDPDV�GH�
ELIXUFDFLyQ��3RU�RWUD�SDUWH��REVHUYDPRV�TXH�ORV�HVWXGLDQWHV�XVDQ�HQ�HO�DQáOLVLV�GHO�
FRPSRUWDPLHQWR�GH�ORV�IHQyPHQRV��DO�PHQRV�GRV�UHSUHVHQWDFLRQHV�GH�OD�VLWXDFLyQ��OR�TXH�SRGUtD�
UHYHODU�DOJXQRV�LQGLFLRV�GH�UHIOH[LyQ�VREUH�HO�FRQFHSWR�GH�YDULDFLyQ�GHVGH�HO�HVWXGLR�GH�ODV�
HFXDFLRQHV�GLIHUHQFLDOHV��OR�FXDO�QRV�RIUHFH�OD�RSRUWXQLGDG�GH�UHFRQVLGHUDU�HQ�HO�GLVHxR�GH�
HVWUDWHJLDV�GH�HQVHxDQ]D�ODV�LGHDV�TXH�VXE\DFHQ�D�XQD�('�GH�PDQHUD�TXH�SRGDPRV�DSR\DU�D�ORV�
HVWXGLDQWHV�HQ�OD�FRQVWUXFFLyQ�GH�XQ�FRQRFLPLHQWR�FRQFHSWXDO�PáV�UREXVWR�HVWUXFWXUDGR�PHGLDQWH�
XQD�UHG�GH�FRQRFLPLHQWRV�UHODFLRQDGRV�FRQ�ODV�(FXDFLRQHV�'LIHUHQFLDOHV��

&RQ�UHVSHFWR�DO�SURFHVR�GH�VROXFLyQ�TXH�PXHVWUDQ�QXHVWURV�SDUWLFLSDQWHV��SRGHPRV�FRQFOXLU�
TXH�HO�WLSR�GH�WDUHD�IDYRUHFH�XQ�GHWHUPLQDGR�HVWLOR�GH�SHQVDPLHQWR��HQ�HO�FDVR�GH�OD�VLWXDFLyQ���
VH�WUDWD�GH�XQ�HVWLOR�GH�SHQVDPLHQWR�RULHQWDGR�D�OR�QXPpULFR��DXQTXH�SRVWHULRUPHQWH�$OLFH�\�
+RPHU�VH�HQIRFDQ�HQ�OR�DOJHEUDLFR��PLHQWUDV�TXH�/DQGHU�\�$WKDQ�FHQWUDQ�VX�DWHQFLyQ�HQ�OD�
UHSUHVHQWDFLyQ�JUáILFD�\�HO�DQáOLVLV�PDWHPáWLFR�VH�HQULTXHFH�SRU�ORV�GLIHUHQWHV�FDPLQRV�TXH�
RIUHFH�OD�KRMD�GH�FáOFXOR�SDUD�GHWHUPLQDU�HO�PRGHOR�PDWHPáWLFR��,'�����

(Q�HO�FDVR�GH�OD�VLWXDFLyQ����DO�LQLFLR�HO�SURFHVR�GH�VROXFLyQ�HV�GLIHUHQWH��$OLFH�\�+RPHU�VH�
HQIRFDQ�HQ�OD�UHSUHVHQWDFLyQ�DOJHEUDLFD��SHUR�DO�WUDWDUVH�GH�XQ�PRGHOR�TXH�GHPDQGD�GH�PXFKDV�
RSHUDFLRQHV�DOJHEUDLFDV�UHFXUUHQ�D�OD�YLVXDOL]DFLyQ�GHO�FDPSR�GH�GLUHFFLRQHV��0LHQWUDV�TXH�
/DQGHU�\�$WKDQ�VH�FRQFHQWUDQ�GH�LQLFLR�HQ�OD�H[SORUDFLyQ�GH�ORV�SDUáPHWURV�FRQ�HO�FDPSR�GH�
GLUHFFLRQHV�\�SRVWHULRUPHQWH�HQ�OD�H[SORUDFLyQ�GHO�FDPELR�GH�VLJQR�GHO�GLIHUHQFLDO�FRQ�DSR\R�GH�
*HRJHEUD��/RV�SURFHVRV�PRVWUDGRV�RIUHFHQ�LQGLFLRV�VREUH�FyPR�MXQWR�FRQ�HO�GRPLQLR�GH�ODV�
KHUUDPLHQWDV�GLJLWDOHV�ORJUDQ�XWLOL]DU�ODV�UHSUHVHQWDFLRQHV�JUáILFD�\�QXPpULFD�GH�ODV�('2�FRPR�
XQD�KHUUDPLHQWD�SDUD�OD�REWHQFLyQ�GH�LQIRUPDFLyQ��(O�GRPLQLR�GH�ODV�KHUUDPLHQWDV�GLJLWDOHV�QR�
VyOR�LQWURGXFH�XQD�QXHYD�PDQHUD�GH�HVWXGLDU�ODV�(FXDFLRQHV�'LIHUHQFLDOHV��VLQR�TXH�HV�
DFRPSDxDGR�GHO�GHVDUUROOR�GH�KDELOLGDGHV�SDUD�H[SORUDU�\�FRQMHWXUDU�HO�FRPSRUWDPLHQWR�GH�
DOJXQRV�IHQyPHQRV�  

Referencias 
$UVODQ��6�������D���'R�VWXGHQWV�UHDOO\�XQGHUVWDQG�ZKDW�DQ�RUGLQDU\�GLIIHUHQWLDO�HTXDWLRQ�LV"�,QWHUQDWLRQDO�

-RXUQDO�RI�0DWKHPDWLFDO�(GXFDWLRQ�LQ�6FLHQFH�DQG�7HFKQRORJ\��9RO���������SS������������
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$UVODQ��6�������E���7UDGLWLRQDO�LQVWUXFWLRQ�RI�GLIIHUHQWLDO�HTXDWLRQV�DQG�FRQFHSWXDO�OHDUQLQJ��7HDFKLQJ�
0DWKHPDWLFV�DQG�,WV�$SSOLFDWLRQV��9RO������SS����������

'XYDO��5����������5HJLVWUHV�GH�UHSUpVHQWDWLRQ�VpPLRWLTXH�HW�IRQFWLRQQHPHQW�FRJQLWLI�GH�OD�SHQVpH��$QQDOHV�
GH�'LGDFWLTXH�HW�GH�6FLHQFH�&RJQLWLYHV������������

'XYDO��5����������6pPLRVLV�HW�SHQVpH�KXPDLQH��5HJLVWUHV�VpPLRWLTXHV�HW�DSSUHQWLVVDJH�LQWHOOHFWXHOV��3HWHU�
/DQJ��6XLVVH��

+HUQáQGH]�5DPtUH]�$����������2EVWáFXORV�HQ�OD�$UWLFXODFLyQ�GH�ORV�0DUFRV�1XPpULFR��*UáILFR�\�
$OJHEUDLFR�HQ�UHODFLyQ�FRQ�ODV�(FXDFLRQHV�'LIHUHQFLDOHV���&LQYHVWDY��0p[LFR��

*XHUUHUR��&���&DPDFKR��0��	�0HMtD��+����������'LILFXOWDGHV�GH�ORV�HVWXGLDQWHV�HQ�OD�LQWHUSUHWDFLyQ�GH�ODV�
VROXFLRQHV�GH�(FXDFLRQHV�'LIHUHQFLDOHV�2UGLQDULDV�TXH�PRGHODQ�XQ�SUREOHPD��(QVHxDQ]D�GH�ODV�
&LHQFLDV���������SS����±�����

0RUHQR�$UPHOOD��/��	�6ULUDPDQ��%����������7KH�DUWLFXODWLRQ�RI�V\PERO�DQG�PHGLDWLRQ�LQ�PDWKHPDWLFV�
HGXFDWLRQ��=HQWUDOEODWW�I�U�'LGDNWLN�GHU�0DWKHPDWLN���������SS�����������

0RUHQR�$UPHOOD��/��	�6DQWRV�7ULJR��0����������7KH�XVH�RI�GLJLWDO�WRROV�LQ�0DWKHPDWLFDO�3UDFWLFHV��
5HFRQFLOLQJ�7UDGLWLRQDO�DQG�(PHUJLQJ�$SSURDFKHV��,Q�(QJOLVK��/��	�.LUVKQHU��'���(GV����
+DQGERRN�RI�,QWHUQDWLRQDO�5HVHDUFK�LQ�0DWKHPDWLFDO�(GXFDWLRQ���HG�����

5DVPXVVHQ��&����������1HZ�GLUHFWLRQV�LQ�GLIIHUHQWLDO�HTXDWLRQV��$�IUDPHZRUN�IRU�LQWHUSUHWLQJ�VWXGHQWV
�
XQGHUVWDQGLQJV�DQG�GLIILFXOWLHV��-RXUQDO�RI�0DWKHPDWLFDO�%HKDYLRU�������������

6DFULVWáQ��$���&DOGHU��1���5RMDQR��7���6DQWRV�7ULJR��0���)ULHGODQGHU��$���DQG�0HLVVQHU��+����������7KH�
LQIOXHQFH�DQG�VKDSLQJ�RI�GLJLWDO�7HFKQRORJLHV�RQ�WKH�OHDUQLQJ�±DQG�OHDUQLQJ�WUDMHFWRULHV��RI�
PDWKHPDWLFDO�FRQFHSWV��LQ�0DWKHPDWLFV�HGXFDWLRQ�DQG�WHFKQRORJ\UHWKLQNLQJ�WKH�WHUUDLQ��7KH���WK�
,&0,�6WXG\��&��+R\OHV�DQG�-��%��/DJUDQJH��HGV���6SULQJHU��1HZ�<RUN��������SS����±�����

Ane[o 
6LWXDFLyQ���
8Q�FLJDUUR�DPHULFDQR�FRQWLHQH���PJ�GH�QLFRWLQD��'H�HVWR������PJ�VRQ�DVLPLODGRV�SRU�XQ�

IXPDGRU�SURPHGLR��6L�XQ�WHUFLR�GH�OD�QLFRWLQD�SUHVHQWH�HQ�HO�FXHUSR�GH�XQ�KXPDQR�VDQR�HV�
HOLPLQDGD�GHO�FXHUSR�HQ�XQD�KRUD���

¢&yPR�SRGHPRV�XVDU�HVWH�KHFKR�SDUD�SUHGHFLU�FXáO�VHUá�OD�FDQWLGDG�GH�QLFRWLQD�SUHVHQWH�HQ�
HO�FXHUSR�D�OR�ODUJR�GHO�WLHPSR��GHVSXpV�GH�KDEHU�IXPDGR�XQ�FLJDUULOOR"��

¢&yPR�YDUtD�OD�FDQWLGDG�GH�QLFRWLQD�SUHVHQWH�HQ�HO�FXHUSR�D�OR�ODUJR�GHO�WLHPSR"�
(QFXHQWUD�XQD�IXQFLyQ�TXH�GHWHUPLQH�OD�FDQWLGDG�GH�QLFRWLQD�HQ�FXDOTXLHU�PRPHQWR��
'HWHUPLQD�HO�PRGHOR�PDWHPáWLFR�TXH�GHVFULEH�FyPR�FDPELD�OD�FDQWLGDG�GH�QLFRWLQD�HQ�HO�

FXHUSR��
'H�DFXHUGR�DO�PRGHOR��¢4Xp�VXFHGH�FRQ�OD�FDQWLGDG�GH�QLFRWLQD�FRQIRUPH�WUDQVFXUUH�HO�

WLHPSR"�
6LWXDFLyQ���

&RQVLGHUD�HO�FDVR�JHQHUDO�GH�XQD�VLWXDFLyQ�GHVFULWD�SRU�OD�HFXDFLyQ �d N a N c N H
d t

 � � , 

GRQGH�D��F�\�+�VRQ�PD\RUHV�GH�FHUR��$QDOL]D�SDUD�TXp�YDORUHV�GH�ORV�SDUáPHWURV�VH�REWLHQH�XQD�
HFXDFLyQ�GLIHUHQFLDO�TXH�PRGHOH�XQD�VLWXDFLyQ�GH�SREODFLyQ�VLPLODU�D�OD�DQWHULRU��
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�
5HMDQH�:DLDQGW�6FKXZDUW]�GH�&DUYDOKR�)aria�
8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�-~OLR�GH�0HVTXLWD�)LOKR�
%UDVLO�
UHMDQHIDULD�#KRWPDLO�FRP��
0DUFXV�9LQLFLXV�Maltempi�
8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�-~OLR�GH�0HVTXLWD�)LOKR�
%UDVLO�
PDOWHPSL#KU�DF�EU�

Resumo 
(VWH�WUDEDOKR�GLVFXWH�R�³XVR�GH�WHFQRORJLDV�SDUD�R�HQVLQR�H�DSUHQGL]DJHP�GD�
PDWHPáWLFD´��SRLV�REMHWLYD�DSUHVHQWDU�DV�LQIHUrQFLDV�H�UHVXOWDGRV�GH�XPD�SHVTXLVD�
TXDOLWDWLYD��UHDOL]DGD�QR�*HR*HEUD��FRP�DOXQRV�GR�SULPHLUR�DQR�GR�(QVLQR�0pGLR��$�
SHVTXLVD�LQYHVWLJRX�TXDLV�FRQWULEXLo}HV�D�H[SORUDomR�GH�3DGU}HV�)UDFWDLV�HP�XP�
VRIWZDUH�GH�JHRPHWULD�GLQkPLFD�WUD]�DR�SURFHVVR�GH�JHQHUDOL]DomR�GH�FRQWH~GRV�
PDWHPáWLFRV��$�DQáOLVH�GRV�GDGRV�IRL�UHDOL]DGD�FRP�EDVH�QDV�)DVHV�GD�,QYHVWLJDomR�
GH�XP�3DGUmR��SURSRVWDV�SRU�+HUEHUW�H�%URZQ���������2V�UHVXOWDGRV�REWLGRV�LQGLFDP�
TXH�R�WUDEDOKR�FRP�3DGU}HV�)UDFWDLV�FRQWULEXL�FRP�R�SURFHVVR�GH�JHQHUDOL]DomR�GH�
FRQWH~GRV�PDWHPáWLFRV�SRU�SRVVXtUHP�FDUDFWHUtVWLFDV�TXH�SRVVLELOLWDP�D�H[SORUDomR�
GH�GLYHUVRV�GHVVHV�FRQWH~GRV��$OpP�GLVVR��R�*HR*HEUD�SRVVLELOLWRX�D�YLVXDOL]DomR��
FRQVWUXomR�H�PDQLSXODomR�GRV�3DGU}HV�)UDFWDLV�HP�VHXV�GLYHUVRV�QtYHLV��SHUPLWLQGR�
DVVLP�D�SHUFHSomR�GDV�SDUWLFXODULGDGHV�TXH�ID]HP�FRP�TXH�VH�UHSLWD�LQILQLWDPHQWH��DR�
ORQJR�GDV�LWHUDo}HV��VXD�HVWUXWXUD�LQLFLDO��
Palavras chave��)DVHV�GD�,QYHVWLJDomR�GH�XP�3DGUmR��(QVLQR�GH�0DWHPáWLFD��(QVLQR�
0pGLR��*HQHUDOL]DomR�0DWHPáWLFD��0HWRGRORJLD�4XDOLWDWLYD� 

Introdução 
(VWH�DUWLJR�DERUGD�D�WHPáWLFD�XVR�GH�WHFQRORJLDV�SDUD�R�HQVLQR�H�DSUHQGL]DJHP�GD�

PDWHPáWLFD�GR�;,9�&,$(0��6XD�ILQDOLGDGH�p�DSUHVHQWDU�LQIHUrQFLDV�H�UHVXOWDGRV�GH�XPD�
SHVTXLVD�GH�PHVWUDGR�GH�FXQKR�TXDOLWDWLYR�LQWLWXODGD��³3$'5®(6�)5$&7$,6��FRQWULEXLo}HV�DR�
SURFHVVR�GH�*HQHUDOL]DomR�GH�&RQWH~GRV�0DWHPáWLFRV´���

$�UHIHULGD�SHVTXLVD��SRU�VXD�YH]��WHYH�SRU�REMHWLYR�LQYHVWLJDU�TXDLV�FRQWULEXLo}HV�D�
H[SORUDomR�GH�3DGU}HV�)UDFWDLV�HP�XP�VRIWZDUH�GH�JHRPHWULD�GLQkPLFD�WUD]�DR�SURFHVVR�GH�
JHQHUDOL]DomR�GH�FRQWH~GRV�PDWHPáWLFRV��

$�LQYHVWLJDomR�IRL�GHVHQYROYLGD�FRP�EDVH�QD�PHWRGRORJLD�TXDOLWDWLYD�SRU�HQWHQGHU�TXH�HVWD�
SHUPLWH�XPD�DQáOLVH�FRHUHQWH�GRV�GDGRV�H�XPD�UHODomR�LQWHQVD�FRP�R�REMHWLYR�H�RV�
SURFHGLPHQWRV�GH�FROHWD�GH�GDGRV��$V�IRQWHV�GRV�GDGRV�IRUDP��HQWUHYLVWDV��TXHVWLRQáULRV��
UHJLVWURV�HVFULWRV�HP�IROKDV�GH�DWLYLGDGHV��FDGHUQR�GH�FDPSR��IRWRJUDILDV��ILOPDJHQV��JUDYDo}HV�
GH�áXGLR�H�JUDYDo}HV�GD�LQWHUDomR�GRV�DOXQRV�FRP�R�FRPSXWDGRU�DR�ORQJR�GRV�HQFRQWURV�GR�
FXUVR��
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3DUD�DOFDQoDU�R�REMHWLYR�JHUDO�GD�SHVTXLVD��XP�FXUVR�FRP�DOXQRV�GR�SULPHLUR�DQR�GR�
(QVLQR�0pGLR��IRL�LGHDOL]DGR��HODERUDGR�H�GHVHQYROYLGR��'XUDQWH�R�FXUVR�IRUDP�UHDOL]DGDV�VHLV�
DWLYLGDGHV�GH�PDQLSXODomR�H�DQáOLVH�GRV�3DGU}HV�)UDFWDLV�ÈUYRUH�3LWDJyULFD��7ULkQJXOR�GH�
6LHUSLQVNL��&XUYD�GH�.RFK��7HWUD�&tUFXOR��/XQGD�'HVLJQ�H�+H[DJRQDO�WLSR�'�UHU��1D�VHomR�
VHJXLQWH�DSUHVHQWDUHPRV�R�WHUPR�3DGUmR�)UDFWDO�H�RV�3DGU}HV�)UDFWDLV�TXH�H[SORUDPRV�QD�
SHVTXLVD��

3adrões )ractais 
6HJXQGR�9DOH�et. al.���������R�WHUPR�³SDGUmR´�UHIHUH�VH�j�GLVSRVLomR�RX�DRV�DUUDQMRV�GH�

Q~PHURV��IRUPDV��FRUHV�RX�VRQV�RQGH�VH�GHWHFWDP�UHJXODULGDGHV��%DUERVD��������GHVWDFD�TXH�WRGD�
D�0DWHPáWLFD�HVWá�UHODFLRQDGD�DRV�SDGU}HV��

>���@�SURSULHGDGHV��UHJUDV�H�DOJRULWPRV��SRGHP�VHU�FRQVLGHUDGDV�FRPR�SDGU}HV��DOLáV��D�
0DWHPáWLFD��WDOYH]�H[DJHUDQGR�XP�SRXFR��SRGH�VHU�SHQVDGD�FRPR�XP�FRQMXQWR�GH�SDGU}HV��
QXPpULFRV��JHRPpWULFRV��DOJpEULFRV��HWF���%DUERVD��������S������

9DOH�H�3LPHQWHO��������SURS}HP�DOJXPDV�WDUHIDV�GH�UHFRQKHFLPHQWR�GH�SDGU}HV�H�
JHQHUDOL]DomR�HP�GLIHUHQWHV�UHSUHVHQWDo}HV��FRPR�SLFWyULFD�RX�JHRPpWULFD��QXPpULFD�H�PLVWD��
$OpP�GLVVR��UHFRPHQGDP�TXH�R�WUDEDOKR�FRP�RV�GLYHUVRV�WLSRV�GH�SDGU}HV�VHMD�VLPXOWkQHR��SRLV��

2V�DOXQRV�TXH�WUDEDOKDP�QD�IRUPD�H[FOXVLYDPHQWH�QXPpULFD�PDQLIHVWDUDP�LQVXILFLrQFLDV�QD�
UHVROXomR��QmR�FRQVHJXLQGR�REWHU�XPD�JHQHUDOL]DomR�FRPSOHWD�RX�REWHQGR�XPD�OHL�GH�
IRUPDomR�HUUDGD��'H�PRGR�JHUDO�RV�DOXQRV�TXH�WrP�PDLV�VXFHVVR�QDV�WDUHIDV�VmR�RV�TXH�
UHFRUUHP�D�XPD�DERUGDJHP�H[FOXVLYDPHQWH�JHRPpWULFD�RX�PLVWD��1HVWH�VHQWLGR�GHYHPRV�
LQFHQWLYDU�RV�QRVVRV�DOXQRV�D�ROKDU�SDUD�RV�SUREOHPDV�SURSRVWRV�GH�YáULRV�PRGRV��H�D�
PRELOL]DU�WRGRV�RV�VHXV�FRQKHFLPHQWRV�VHMDP�HOHV�GH�QDWXUH]D�QXPpULFD�RX�JHRPpWULFD��9DOH�
	�3LPHQWHO��������S�������

1HVVH�VHQWLGR��HQWHQGHPRV�TXH�9DOH�H�3LPHQWHO��������UHFRPHQGDP�R�WUDEDOKR�
FRQFRPLWDQWH�GDV�SURSULHGDGHV�QXPpULFDV�H�JHRPpWULFDV�GRV�SDGU}HV��8PD�DOWHUQDWLYD�SDUD�HVVD�
P~OWLSOD�DERUGDJHP�GH�SDGU}HV�HVWá�QRV�3DGU}HV�)UDFWDLV��SRLV�HOHV�SURSRUFLRQDP�D�H[SORUDomR�
QmR�VRPHQWH�GDV�FDUDFWHUtVWLFDV�QXPpULFDV�H�JHRPpWULFDV��PDV�WDPEpP�GH�SURSULHGDGHV�
DOJpEULFDV��1HVVH�VHQWLGR��H[SOLFLWDPRV�TXH�R�WHUPR�³3DGU}HV�)UDFWDLV´�HVWá�UHODFLRQDGR�DR�
PRGHOR�SHOR�TXDO�RV�IUDFWDLV�HVWmR�FRQGLFLRQDGRV�QXPpULFD��DOJpEULFD�H�JHRPHWULFDPHQWH��1HVWH�
PRGHOR�p�UHSHWLGD��SHULRGLFDPHQWH��XPD�GHWHUPLQDGD�HVWUXWXUD�LQYDULDQWH��SDUD�D�IHLWXUD�GRV�
SUy[LPRV�QtYHLV�HP�XPD�RX�PDLV�GLUHo}HV��5HVVDOWDPRV�DLQGD�QRVVD�FRQFRUGkQFLD�GH�TXH�³>���@�DR�
FRQFHLWR�GH�SDGUmR�HVWmR�DVVRFLDGRV�WHUPRV�WDLV�FRPR��UHJXODULGDGH��VHTXrQFLD��PRWLYR��UHJUD�H�
RUGHP�´��9DOH�et. al.��������S������

7RGRV�RV�3DGU}HV�)UDFWDLV�SRVVXHP�DV�SURSULHGDGHV�DXWRVVLPLODULGDGH�H�FRPSOH[LGDGH�
LQILQLWD��TXH�VmR�YLVXDLV��$�DXWRVVLPLODULGDGH�SRGH�VHU�YLVXDOL]DGD�QDV�VHPHOKDQoDV�LGHQWLILFDGDV�
DWUDYpV�GDV�HVFDODV��GH�PRGR�TXH�SDUWHV�PHQRUHV�GRV�REMHWRV�TXH�YmR�FRPSRQGR�RV�QtYHLV�GH�XP�
IUDFWDO�VH�DVVHPHOKDP�FRP�WRGR�HOH��$VVLP��DV�SHTXHQDV�SDUWHV�GD�FXUYD�UHSUHVHQWDP�WRWDOPHQWH�
D�IRUPD�GD�FXUYD��GH�PRGR�TXH�DR�DPSOLDU�XPD�SDUWH��HQFRQWUDPRV�XPD�UpSOLFD�GR�IUDFWDO�WRGR�
�(EHUVRQ���������

$VVLP�FRPR�D�DXWRVVLPLODULGDGH��D�FRPSOH[LGDGH�LQILQLWD��SRGH�VHU�REVHUYDGD�SRU�PHLR�GD�
YLVXDOL]DomR�GD�LWHUDomR�GRV�QtYHLV�GR�IUDFWDO��SRLV�HVWá�UHODFLRQDGD�DR�SDGUmR�TXH�UHSHWH�VXD�
HVWUXWXUD�SUySULD�SRU�XPD�TXDQWLGDGH�LOLPLWDGD�GH�YH]HV��(VVDV�SURSULHGDGHV�SURSRUFLRQDP�D�
VHQVDomR�GH�VXUSUHVD�H�D�FRQWHPSODomR�GD�HVWpWLFD�QDV�UHJXODULGDGHV�SUHVHQWHV�QD�DSDUHQWH�
LUUHJXODULGDGH�GHVVHV�SDGU}HV��(VVH�HIHLWR�FDXVDGR�QD�REVHUYDomR�HVWá�UHODFLRQDGR�DR�IDWR�GH�
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FDGD�SURSULHGDGH�VHU�FRPSRVWD�GH�KDUPRQLD�H�VLPHWULD��RULXQGDV�GD�DWLYLGDGH�KXPDQD�SDUD�
FRQVWUXomR�GHVVHV�REMHWRV��FRP�ULJRU�H�FULDWLYLGDGH��%DUERVD��������)DULD����������

'HVVH�PRGR��TXDQGR�REVHUYDPRV�XP�3DGUmR�)UDFWDO�SRGHPRV�SUHYHU�R�TXH�RFRUUHUá�DR�
ORQJR�GDV�LWHUDo}HV��$VVLP��D�FDGD�LWHUDomR�R�SDGUmR�FKHJD�D�XP�QtYHO�VXFHVVRU�TXH�VHUá�D�EDVH�
SDUD�D�LWHUDomR�VHJXLQWH��1D�ILJXUD����HVWmR�UHSUHVHQWDGRV�RV�3DGU}HV�)UDFWDLV�H[SORUDGRV�HP�
)DULD���������
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�
�
�
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�
�
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�
Figura 1.�3DGU}HV�)UDFWDLV�FRQVWUXtGRV�QR�*HR*HEUD��)DULD���������

$OpP�GRV�3DGU}HV�)UDFWDLV�H[SRVWRV�QD�ILJXUD����R�3DGUmR�)UDFWDO�/XQGD�GHVLJQ�WDPEpP�
IH]�SDUWH�GH�)DULD��������H�IRL�R�WHPD�GH�XPD�GDV�VHLV�DWLYLGDGHV�UHDOL]DGDV��1HOH�SRGHPRV�
REVHUYDU�RLWR�TXDGUDGRV�LJXDLV��GLVSRVWRV�FRPR�QR�QtYHO����GD�)LJXUD����2�SURFHVVR�GH�LWHUDomR�
FRQVLVWH�HP�UHSURGX]LU�D�ILJXUD�LQLFLDO�QR�LQWHULRU�GH�FDGD�XP�GRV�TXDGUDGRV�GR�QtYHO�DQWHULRU��
1HVVH�SURFHVVR�GH�LWHUDomR��QRYRV�QtYHLV�YmR�VHQGR�IRUPDGRV��
�
�
�
�
�
�

Figura 2.�3DGUmR�)UDFWDO�/XQGD�GHVLJQ�UHSUHVHQWDGR�HP�GRLV�QtYHLV��)DULD���������
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$V�DWLYLGDGHV�FRP�3DGU}HV�)UDFWDLV�IRUDP�SHQVDGDV�SDUD�TXH�RV�DOXQRV�VH�GHGLFDVVHP�j�
PDQLSXODomR�H�DQáOLVH�GHVWHV�SDGU}HV��EXVFDQGR�LGHQWLILFDU�DVSHFWRV�FRPXQV��YLVDQGR�D�DOFDQoDU�
D�JHQHUDOL]DomR�GH�FRQWH~GRV�PDWHPáWLFRV��TXH�LGHQWLILFDPRV�SRU�PHLR�GDV�WUrV�)DVHV�GD�
,QYHVWLJDomR�GH�XP�3DGUmR�HQXPHUDGDV�SRU�+HUEHUW�H�%URZQ���������DV�TXDLV�DSUHVHQWDPRV�QD�
VHomR�VHJXLQWH��

)ases da Investigação de um 3adrão 
�$�DQáOLVH�GDV�DWLYLGDGHV�UHDOL]DGDV�IRL�IHLWD�FRP�EDVH�QDV�WUrV�)DVHV�GD�,QYHVWLJDomR�GH�XP�

3DGUmR�HQXPHUDGDV�SRU�+HUEHUW�H�%URZQ���������D�VDEHU��3URFXUD�GR�3DGUmR��5HFRQKHFLPHQWR�GR�
3DGUmR�H�*HQHUDOL]DomR��$V�DXWRUDV�DILUPDP�TXH�R�HPSHQKR�GRV�DOXQRV�SDUD�UHVROYHU�XPD�
VLWXDomR�HQYROYHQGR�SDGU}HV�SDVVD�SRU�HVWDV�WUrV�HWDSDV���

3ULPHLUDPHQWH�HOHV�EXVFDP�R�SDGUmR�QD�KLVWyULD��QR�VHQWLGR�GH�H[WUDLU�D�LQIRUPDomR�
GDTXHODV�FLUFXQVWkQFLDV��2V�DOXQRV�XWLOL]DP�YáULRV�PpWRGRV�SDUD�H[WUDLU�R�SDGUmR��FRPR�GHVHQKRV�
SDUD�HVERoDU�DV�LQIRUPDo}HV�TXH�OHUDP�RX�YLUDP��

$�VHJXQGD�HWDSD�FRQVLVWH�HP�UHFRQKHFHU�R�SDGUmR�H�GHVFUHYr�OR�XVDQGR�GLIHUHQWHV�PpWRGRV��
3DUD�LVVR��RV�DOXQRV�EXVFDP�UHSUHVHQWDU�D�LQIRUPDomR�PDWHPDWLFDPHQWH��GLVSRQGR�GH�SDODYUDV��
GLDJUDPDV��WDEHODV��JUáILFRV�H�HTXDo}HV��1HVVD�HWDSD��RV�DOXQRV�VH�GHSDUDP�FRP�QRYDV�VLWXDo}HV��
DR�VHUHP�FRQYLGDGRV�D�SHQVDU�HP�FDVRV�VHPHOKDQWHV��PDV�HQYROYHQGR�RXWURV�H[HPSORV�FRP�
SDGU}HV��

$�WHUFHLUD�H�~OWLPD�HWDSD��FRQVLVWH�HP�JHQHUDOL]DU�R�SDGUmR�H�UHODWDU�LVVR�QD�KLVWyULD��(VWD�
HWDSD�SRGH�VHU�LGHQWLILFDGD�TXDQGR�RV�DOXQRV�HVWmR�EXVFDQGR�LQWHUSUHWDU�H�DSOLFDU�D�GHVFREHUWD�
PDWHPáWLFD��UHVROYHQGR�QRYDV�VLWXDo}HV��WHVWDQGR�QRYDV�FRQMHFWXUDV��UHODWDQGR�DV�VLWXDo}HV�H�
LGHQWLILFDQGR�UHODo}HV�IXQFLRQDLV�SDUD�D�PHVPD�VLWXDomR�H�SDUD�QRYDV���

+HUEHUW�H�%URZQ��������UHSUHVHQWDP�DV�WUrV�HWDSDV�VXSUDFLWDGDV�HP�XPD�HVWUXWXUD��TXH�
UHSURGX]LPRV�QD�ILJXUD����1RVVD�LQWHUSUHWDomR�GHVWD�HVWUXWXUD�p�GH�TXH�R�SURFHVVR�GH�
LQYHVWLJDomR�p�QmR�OLQHDU��SRLV�p�LQLFLDGR�FRP�XPD�GHWHUPLQDGD�VLWXDomR��GD�TXDO�VmR�H[WUDtGDV�
LQIRUPDo}HV�TXH�SHUPLWHP�D�UHSUHVHQWDomR�PDWHPáWLFD�GR�SDGUmR��&RQFRPLWDQWHPHQWH��DQáOLVHV�
PDWHPáWLFDV�YmR�VHQGR�UHDOL]DGDV��DV�TXDLV�SHUPLWHP�TXH�VXUMDP�GHVFREHUWDV�GH�FDUáWHU�
PDWHPáWLFR�H�TXH�HODV�VHMDP�WDPEpP�UHSUHVHQWDGDV�PDWHPDWLFDPHQWH��3RU�VXD�YH]��D�EXVFD�SRU�
UHSUHVHQWDU�PDWHPDWLFDPHQWH�FRQGX]�D�QRYDV�GHVFREHUWDV��(VVDV�GHVFREHUWDV�PDWHPáWLFDV�YmR�
VHQGR�LQWHUSUHWDGDV�H�HPSUHJDGDV�GH�IRUPD�D�UHWRUQDU�D�VLWXDomR�LQLFLDO�FRP�XP�QRYR�ROKDU�TXH�
HQJORED�UHFRQKHFHU�D�VLWXDomR�DQDOLVDGD�H�SHQVDU�HP�RXWUDV�VHPHOKDQWHV��

�
Figura 3.�(VWUXWXUD�GR�3HQVDPHQWR�$OJpEULFR�GH�+HUEHUW�H�%URZQ���������)DULD���������
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6HJXQGR�+HUEHUW�H�%URZQ���������TXDQGR�D�WHUFHLUD�IDVH�p�DWLQJLGD��QRWD�VH�XP�HIHLWR�
SRVLWLYR�VREUH�D�SHUFHSomR�GR�DOXQR�GH�VXD�FDSDFLGDGH�GH�JHQHUDOL]DU�XPD�UHJUD�D�SDUWLU�GH�XPD�
VLWXDomR�FRQFUHWD��LVWR�p��D�SHQVDU�DOJHEULFDPHQWH��$R�DFRPSDQKDU�R�SURFHVVR��RV�DOXQRV�VmR�
FDSD]HV�GH�HQFRQWUDU�XP�SDGUmR�H�H[SUHVVá�OR�SRU�PHLR�GH�XPD�UHJUD�JHUDO��(VVD�SHUFHSomR�GD�
SUySULD�FDSDFLGDGH�GH�JHQHUDOL]DU�IRL�LGHQWLILFDGD��SRU�H[HPSOR��QD�DILUPDomR�TXH�XP�GRV�DOXQRV�
OLJDGRV�D�XPD�SHVTXLVD�UHDOL]DGD�SRU�+HUEHUW�H�%URZQ���������(VWH�DOXQR�GLVVH�TXH��SDUD�HOH��
GHVFREULU�IyUPXODV�p�WmR�H[FLWDQWH�TXDQWR�HQFRQWUDU�DUWHIDWRV�p�SDUD�XP�DUTXHyORJR��e�QHVVH�
VHQWLGR�TXH�JHQHUDOL]DU�SDGU}HV�ID]�FRP�TXH�RV�DOXQRV�VH�VLQWDP�EHP�VXFHGLGRV��

&RPR�Má�UHODWDGR��RV�3DGU}HV�)UDFWDLV�VmR�HQWHQGLGRV�FRPR�R�PRGHOR�SHOR�TXDO�RV�IUDFWDLV�
HVWmR�FRQGLFLRQDGRV�QXPpULFD��DOJpEULFD�H�JHRPHWULFDPHQWH��$OpP�GLVVR��JHQHUDOL]DU�XP�
FRQWH~GR�PDWHPáWLFR�SRU�PHLR�GD�H[SORUDomR�GH�3DGU}HV�)UDFWDLV�HVWá�UHODFLRQDGR�FRP�D�
GHVFREHUWD�GH�XPD�UHSUHVHQWDomR�FDSD]�GH�H[SUHVVDU�R�FRQWH~GR�PDWHPáWLFR�HVSHFtILFR�TXH�HVWá�
VHQGR�H[SORUDGR�SDUD�TXDOTXHU�QtYHO�GR�SDGUmR��

+HUEHUW�H�%URZQ��������UHODWDP�TXH�SULPHLUDPHQWH�RV�DOXQRV�EXVFDP�R�SDGUmR�QD�VLWXDomR�
GDGD��(VWD�IDVH�p�D�3URFXUD�GR�3DGUmR��1R�FDVR�GD�SHVTXLVD�FRP�3DGU}HV�)UDFWDLV��D�IDVH�GH�
3URFXUD�GR�3DGUmR�FRQVLVWLX�QD�HWDSD�HP�TXH�RV�DOXQRV�VH�GHGLFDUDP�D�FRPSUHHQGHU�R�SDGUmR�TXH�
ID]�FRP�TXH�R�IUDFWDO�UHSLWD��QR�GHFRUUHU�GRV�QtYHLV��VXD�HVWUXWXUD�LQLFLDO��

1D�VHJXQGD�IDVH�GH�+HUEHUW�H�%URZQ���������RV�DOXQRV�UHFRQKHFHP�R�SDGUmR�SRU�PHLR�GH�
GLIHUHQWHV�PpWRGRV��3DUD�LVVR��RV�DOXQRV�UHSUHVHQWDP�PDWHPDWLFDPHQWH�R�TXH�LGHQWLILFDP�GXUDQWH�
D�FRPSUHHQVmR�GD�VLWXDomR�GDGD�LQLFLDOPHQWH��1R�FDVR�GDV�DWLYLGDGHV�FRP�RV�3DGU}HV�)UDFWDLV��RV�
DOXQRV�SRGHP�SDVVDU�SRU�HVVD�IDVH�TXDQGR�UHFRQKHFHP�R�SDGUmR�SDUD�XP�QtYHO�HVSHFtILFR�H�
GHVFUHYHP�RV�GHPDLV�QtYHLV�XVDQGR�WDEHODV�H�UHSUHVHQWDQGR�RV�YDORUHV�HQFRQWUDGRV�SRU�PHLR�GH�
IUDo}HV��SRWrQFLDV��H�RXWUDV�IRUPDV�GH�UHSUHVHQWDo}HV�PDWHPáWLFDV��$OpP�GLVVR��GHVFUHYHP�XPD�
IyUPXOD�FDSD]�GH�H[SUHVVDU�XP�FRQWH~GR�PDWHPáWLFR��TXH�HVWá�VHQGR�DERUGDGR�HP�XP�3DGUmR�
)UDFWDO��SDUD�XP�QtYHO�TXDOTXHU��

3RU�ILP��VHJXQGR�+HUEHUW�H�%URZQ���������RV�DOXQRV�DWLQJHP�D�WHUFHLUD�IDVH��TXDQGR�
JHQHUDOL]DP�R�SDGUmR�H�UHODWDP�LVVR�UHWRPDQGR�D�VLWXDomR�LQLFLDO��1DV�DWLYLGDGHV�FRP�3DGU}HV�
)UDFWDLV��HVVD�IDVH�SRGH�VHU�DWLQJLGD�TXDQGR�RV�DOXQRV�FRQVHJXHP�HVFUHYHU�SDUD�XP�³QtYHO�
SRVWHULRU�DR�QtYHO�TXDOTXHU´��QtYHO�Q�����XPD�IyUPXOD�JHUDO�TXH�H[SUHVVH�R�FRQWH~GR�PDWHPáWLFR�
H[SORUDGR�QDTXHOD�VLWXDomR��1D�H[SORUDomR�GH�DOJXQV�3DGU}HV�)UDFWDLV��GXUDQWH�D�IDVH�GH�
JHQHUDOL]DomR��RV�DOXQRV�GHVFUHYHP�DLQGD�R�TXH�RFRUUHULD�HP�XP�QtYHO�DQWHULRU�DR�QtYHO�]HUR��

2�5HIHUHQFLDO�7HyULFR�DSUHVHQWDGR�QHVWD�VHomR�VXEVLGLRX�D�DQáOLVH�GDV�DWLYLGDGHV�GH�
H[SORUDomR�GH�3DGU}HV�)UDFWDLV�UHDOL]DGDV�SRU�DOXQRV�GR�SULPHLUR�DQR�GR�(QVLQR�0pGLR��1D�
VHomR�VHJXLQWH��DSUHVHQWDPRV�R�FRQWH[WR�HP�TXH�DV�DWLYLGDGHV�IRUDP�UHDOL]DGDV��

Reali]ação das Atividades 
8P�GRV�SURFHGLPHQWRV�GH�LQYHVWLJDomR�SDUD�D�FROHWD�GH�GDGRV�IRUDP�DV�VHLV�DWLYLGDGHV�

HODERUDGDV�FRP�R�LQWXLWR�GH�DQDOLVDU�TXDLV�FRQWULEXLo}HV�D�LQYHVWLJDomR�GH�DWLYLGDGHV�FRP�
3DGU}HV�)UDFWDLV�QR�6*'�*HR*HEUD�SRGH�WUD]HU�DR�SURFHVVR�GH�JHQHUDOL]DomR�GH�FRQWH~GRV�
PDWHPáWLFRV��2V�FRQWH~GRV�DERUGDGRV�DR�ORQJR�GDV�DWLYLGDGHV�IRUDP�áUHDV�GH�TXDGUDGRV��
FRPSDUDomR�HQWUH�UDLRV�GH�FLUFXQIHUrQFLDV�H�HQWUH�VHJPHQWRV��FULDomR�GH�H[SUHVV}HV�JHUDLV��
IUDo}HV��XVR�GH�WDEHODV��SHUtPHWURV��SRWrQFLDV��SURJUHVV}HV�DULWPpWLFDV�H�JHRPpWULFDV��VHTXrQFLDV�
H�7HRUHPD�GH�3LWáJRUDV��$V�DWLYLGDGHV�IRUDP�GHVHQYROYLGDV�HP�XP�FXUVR��UHDOL]DGR�HP�FRQWUD�
WXUQR��FRPSRVWR�GH�VHLV�HQFRQWURV��FRP�GH]HQRYH�DOXQRV�YROXQWáULRV�HP�XPD�HVFROD�S~EOLFD��
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$QWHFHGHQGR�D�UHDOL]DomR�GDV�DWLYLGDGHV�GH�PDQLSXODomR�H�DQáOLVH�GRV�3DGU}HV�)UDFWDLV�QR�
VRIWZDUH�*HR*HEUD��IRL�UHDOL]DGD�XPD�DWLYLGDGH�GH�UHFRQKHFLPHQWR�GDV�IXQo}HV�GHVWH�VRIWZDUH�
TXH�VHULDP�XWLOL]DGDV�GXUDQWH�DV�DWLYLGDGHV��(VVD�DWLYLGDGH�DOPHMRX�IDPLOLDUL]DU�RV�DOXQRV�FRP�R�
VRIWZDUH��FRODERUDQGR�DVVLP��SDUD�XP�PHOKRU�DQGDPHQWR�GR�WUDEDOKR�DR�ORQJR�GD�UHDOL]DomR�GDV�
DWLYLGDGHV�GH�H[SORUDomR�GRV�3DGU}HV�)UDFWDLV��

$V�DWLYLGDGHV�IRUDP�GHVHQYROYLGDV�HP�GXSODV��SDUD�TXH�RV�HVWXGDQWHV�SXGHVVHP�WURFDU�
LGHLDV��GLVFXWLU�H�HVWDEHOHFHU�XP�GLáORJR�VREUH�DTXLOR�TXH�VH�LQYHVWLJDYD��'H�DFRUGR�FRP�$OU¡�H�
6NRYVPRVH��������SDUD�TXH�RFRUUD�R�GLáORJR�VmR�QHFHVVáULDV�GXDV�SHVVRDV�RX�PDLV�HP�XPD�
UHODomR�GH�LJXDOGDGH��SRLV�D�SURGXomR�p�IDYRUHFLGD�QR�WUDEDOKR�HP�GXSOD��GH�PRGR�TXH�GLDORJDU�
HQJORED�LQYHVWLJDomR��VXMHLWDU�VH�D�ULVFRV�H�SURPRYHU�D�LJXDOGDGH��

3DUD�3RQWH�et. al. ��������LQYHVWLJDU�QmR�VLJQLILFD�UHVROYHU�SUREOHPDV�GLItFHLV��PDV�VLP�OLGDU�
FRP�TXHVW}HV�DEHUWDV�SDUD�DV�TXDLV�QmR�VH�WrP�DLQGD�XPD�UHVSRVWD�RX�TXDQGR�Ká�SRVVLELOLGDGH�GH�
VH�HQFRQWUDU�RXWUDV�SRVVtYHLV�UHVSRVWDV��(VWH�DXWRU�DFUHVFHQWD��DLQGD��TXH�LQYHVWLJDU�HP�
PDWHPáWLFD�

>���@�DVVXPH�FDUDFWHUtVWLFDV�PXLWR�SUySULDV��FRQGX]LQGR�UDSLGDPHQWH�j�IRUPXODomR�GH�
FRQMHFWXUDV�TXH�VH�SURFXUDP�WHVWDU�H�SURYDU��VH�IRU�R�FDVR��$V�LQYHVWLJDo}HV�PDWHPáWLFDV�
HQYROYHP��QDWXUDOPHQWH��FRQFHLWRV��SURFHGLPHQWRV�H�UHSUHVHQWDo}HV�PDWHPáWLFDV�>���@��3RQWH�
HW�DO���������S�������

1HVVH�VHQWLGR��6DQWRV��������GLVFXWH�TXH�XP�SURFHVVR�LQYHVWLJDWLYR�SRGH�VHU�HQWHQGLGR�
FRPR�R�DWR�GH�H[SORUDU�GH�GLIHUHQWHV�IRUPDV�H�H[SHULPHQWDU��SRU�H[HPSOR��GLIHUHQWHV�YDULDo}HV�
GH�XPD�FRQVWUXomR�JHRPpWULFD��DOpP�GH�TXHVWLRQDU�D�LQWXLomR��GH�PRGR�D�LQVWLJDU�D�EXVFD�GH�
DUJXPHQWRV�SDUD�YDOLGDU�GHWHUPLQDGDV�FRQMHFWXUDV�IRUPXODGDV�QHVVH�SURFHVVR��

1HVVD�SHUVSHFWLYD��D�LQYHVWLJDomR�GR�SURFHVVR�GH�LWHUDomR�GH�XP�3DGUmR�)UDFWDO��EHP�FRPR�
GH�FRQWH~GRV�HVSHFtILFRV�TXH�SRGHP�VHU�H[SORUDGRV�SRU�PHLR�GD�PDQLSXODomR�H�DQáOLVH�GHVVHV�
SDGU}HV��ID]HP�FRP�TXH�DV�FRQMHFWXUDV�YDOLGDGDV�GHVWD�PDQHLUD��SDVVHP�D�ID]HU�PDLV�VHQWLGR�DRV�
HVWXGDQWHV��DXPHQWDQGR�DVVLP�D�SRVVLELOLGDGH�GH�RXWURV�FRQFHLWRV�PDWHPáWLFRV�VHUHP�SURGX]LGRV�
H�GD�JHQHUDOL]DomR�GH�FRQWH~GRV�PDWHPáWLFRV�VHU�DOFDQoDGD��

3RVWR�LVWR��SDVVDPRV�D�GLVFXWLU�QD�SUy[LPD�VHomR�XPD�GDV�DWLYLGDGHV�UHDOL]DGDV�H�DQDOLVDGDV�
HP�)DULD���������

Análise da Atividade com o 3adrão )ractal�Lunda�Design 
(PERUD�WRGRV�RV�DOXQRV�SDUWLFLSDQWHV�GR�FXUVR�WHQKDP�UHDOL]DGR�DV�DWLYLGDGHV��LUHPRV�

H[SRU��QHVWD�VHomR��DSHQDV�D�DQáOLVH�GD�DWLYLGDGH�GH�LQYHVWLJDomR�GR�3DGUmR�)UDFWDO�/XQGD�
'HVLJQ�UHDOL]DGD�SRU�GXDV�DOXQDV�HP�GXSOD��DV�TXDLV�DWULEXtPRV�R�QRPH�GH�0DULDQD�H�*LVHOH��(P�
DOJXQV�PRPHQWRV��RQGH�Ká�XPD�WURFD�GH�LGHLDV�SURSRVWD�SHOD�SHVTXLVDGRUD��RV�QRPHV�GH�RXWURV�
DOXQRV�WDPEpP�DSDUHFHP�QD�DQáOLVH��

,QLFLDQGR�D�DWLYLGDGH��DV�DOXQDV�IRUDP�FRQYLGDGDV�D�PDQLSXODU��QR�*HR*HEUD��D�FRQVWUXomR�
GR�3DGUmR�)UDFWDO�H�OHUDP�QD�SULPHLUD�TXHVWmR�TXH�RV�QtYHLV�GR�IUDFWDO�SRGHULDP�VHU�LGHQWLILFDGRV�
SHODV�FRUHV�YHUGH��QtYHO����H�UR[R��QtYHO�����FRQIRUPH�PRVWUD�D�ILJXUD�����
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�
Figura 4.�3DGUmR�)UDFWDO�/XQGD�'HVLJQ�QR�*HR*HEUD��)DULD���������

$V�DOXQDV�LQLFLDUDP�D�LQYHVWLJDomR�GR�/XQGD�'HVLJQ��FRP�R�LQWXLWR�GH�LGHQWLILFDU�
UHJXODULGDGHV�QR�SURFHVVR�GH�FRQVWUXomR��3RU�PHLR�GD�IHUUDPHQWD�SURWRFROR�GH�FRQVWUXomR��DV�
DOXQDV�UHYLUDP�SRU�WUrV�YH]HV�RV�SDVVRV�GD�FRQVWUXomR�H�*LVHOH�DILUPRX�³Em cada quadrado é 
feito o mesmo desenho dentro dele, que foi feito no nível 0. Foi feito o mesmo desenho do nível 
0”. 'HSRLV�GLVVR��DV�DOXQDV�UHJLVWUDUDP�VXDV�REVHUYDo}HV��)LJXUD�����

�
�
�
�
�

Figura 5.�4XHVWmR���UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD���������
-á�QHVVD�SDUWH�LQLFLDO�GH�H[SORUDomR�GR�/XQGD�'HVLJQ��ILFRX�HYLGHQWH�D�UHOHYkQFLD�GRV�

UHFXUVRV�GR�*HR*HEUD�QD�YLVXDOL]DomR�GH�SHFXOLDULGDGHV�QDV�FRQVWUXo}HV�GRV�3DGU}HV�)UDFWDLV��
'HVGH�DV�SULPHLUDV�PDQLSXODo}HV�IRUDP�XWLOL]DGDV�DV�IHUUDPHQWDV�ampliar H�reduzir, TXH�
SHUPLWHP�TXH�DV�ILJXUDV�VHMDP�DQDOLVDGDV�HP�GLIHUHQWHV�WDPDQKRV��H�D�IHUUDPHQWD�protocolo de 
construção�TXH�SHUPLWH�TXH�RV�SDVVRV�GD�FRQVWUXomR�ILQDOL]DGD�VHMDP�UHYLVWRV��

1DV�SULPHLUDV�PDQLSXODo}HV�GR�3DGUmR�)UDFWDO�QR�*HR*HEUD�Má�KDYLDP�LQGtFLRV�GH�TXH�D�
GXSOD�HVWDYD�EXVFDQGR�R�SDGUmR�GR�IUDFWDO��SRLV�UHYLUDP�SRU�YH]HV�R�SURFHVVR�GH�FRQVWUXomR��
REVHUYDQGR�R�TXH�DFRQWHFLD�TXDQGR�RV�QtYHLV�HUDP�YDULDGRV���

$�TXHVWmR����VROLFLWDYD�TXH�DV�REVHUYDo}HV�IRVVHP�FRPSDUWLOKDGDV��H�R�GLáORJR�IRL�LQLFLDGR��
Gisele: No nível 0 foi feito um desenho com 8 quadradinhos. Dentro de cada um desses é 

feito o mesmo desenho do nível zero, mas de cor diferente. 

Rejane: E a cor representa o nível. 

Diogo: O desenho do roxo é o mesmo desenho do verde, mas em menor proporção. 

Rejane: E vocês sabem me dizer que proporção é essa? 

Mariana: Tamanho. 
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Rejane: Certo, mas quantas vezes menor? 

Mariana: Um quarto (1/4). 

Rejane: O quadrado roxo é ¼ menor (que o quadrado verde)? 

Mariana: É. 
(P�WUHFKRV�GRV�GLáORJRV�RFRUULGR�DR�ORQJR�GD�DWLYLGDGH��FRPR�QD�IDOD�DFLPD�GH�'LRJR��ILFD�

FODUR�TXH�DR�VH�GHGLFDUHP�j�FRPSUHHQVmR�GR�3DGUmR�)UDFWDO��D�YLVXDOL]DomR�JDQKRX�GHVWDTXH�H�
SHUPLWLX�TXH�DV�SURSULHGDGHV�JHRPpWULFDV�GH�DXWRVVLPLODULGDGH�H�FRPSOH[LGDGH�LQILQLWD�IRVVHP�
REVHUYDGDV�DLQGD�TXH�QmR�IRUPDOL]DGDV��

'HSRLV�GHVVH�GLáORJR��DV�DOXQDV�UHJLVWUDUDP�DV�REVHUYDo}HV�GD�TXHVWmR����)LJXUD�����
�
�
�
�
�
�

Figura 6.�4XHVWmR���UHDOL]DGD�SHOD�GXSOD�0DULDQD�H�*LVHOH��)DULD���������

$R�FRPSDUWLOKDU�VXDV�REVHUYDo}HV�FRP�RV�GHPDLV�FROHJDV��D�GXSOD�UHJLVWURX�R�TXH�DLQGD�
QmR�KDYLDP�REVHUYDGR��(VWH�PRPHQWR�GH�FRPSDUWLOKDPHQWR�IRL�QHFHVVáULR�SDUD�TXH�R�PDLRU�
Q~PHUR�SRVVtYHO�GH�LQIRUPDo}HV�GDTXHOH�3DGUmR�)UDFWDO�IRVVH�H[WUDtGD��

1D�TXLQWD�TXHVWmR��)LJXUD�����0DULDQD�Or�R�HQXQFLDGR�H�DILUPD�SDUD�*LVHOH�TXH�QR�QtYHO���
KDYHUá���TXDGUDGRV��

�
�
 

Figura 7.�4XHVWmR���UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD���������
1D�VH[WD�TXHVWmR��)LJXUD�����DV�DOXQDV�FRQYHUVDP��
Mariana: No nível 1, quantos quadrados serão inseridos em cada quadrado do nível 

zero... Oito! Quantos foram inseridos em cada quadrado? 

Gisele: É pra somar tudo (todos os quadrados do nível 1) ou é em cada? 

Mariana: Em cada quadrado. São oito. 

 

 

 
 

Figura 8.�4XHVWmR���UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD���������

2�GLáORJR�SURVVHJXH�VREUH�D�TXHVWmR����
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Mariana: Agora na 7 ela quer saber no nível 2. Vai ser oito vezes oito vezes oito (8x8x8). 
Você entendeu por quê? No nível zero tem oito quadrados. Já no nível 1, são oito em um, então 
são oito vezes oito (8x8). E no (nível) 3 vai ser oito vezes oito vezes oito (8x8x8). Entendeu? 

$SyV�HVVD�FRQYHUVD��DV�DOXQDV�ID]HP�DV�FRQWDV�QD�FRPSXWDGRU��H�UHJLVWUDP�TXH�QR�QtYHO���
KDYHULD�����TXDGUDGRV��)LJXUD�����

��
�
�
�
 

 
Figura 9.�4XHVWmR���UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD���������

1D�RLWDYD�TXHVWmR��RV�DOXQRV�FRPHQWDUDP�TXH�SDUD�IRUPDU�R�QtYHO����EDVWDYD�LQVHULU�RLWR�
TXDGUDGRV�QR�QtYHO����)LJXUD�������

�
�
�
�
�

Figura 10.�4XHVWmR���UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD���������

(P�VHJXLGD��DV�DOXQDV�IL]HUDP�D�TXHVWmR����TXH�SHGLD�TXH�FDOFXODVVHP�TXDQWRV�TXDGUDGRV�
WHULD�R�IUDFWDO�QR�QtYHO����H�UHJLVWUDUDP�TXH�KDYHULD����TXDGUDGRV�QHVVH�QtYHO��H�FRP�D�FDOXODGRUD�
GR�FRPSXWDGRU��FDOFXODUDP�HVVD�SRWrQFLD�H�YLUDP�TXH�R�UHVXOWDGR�HUD�������)LJXUD������

�
�
�
 

 Figura 11.�4XHVWmR���UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD��������

$Wp�D�QRQD�TXHVWmR�0DULDQD�H�*LVHOH�HVWDYDP�HPSHQKDGDV�QD�3URFXUD�GR�3DGUmR��$V�
DOXQDV�SURFXUDUDP�LGHQWLILFDU�TXDQWRV�TXDGUDGRV�FRPSXQKDP�R�IUDFWDO�QRV�TXDWUR�QtYHLV�LQLFLDLV��
PHVPR�WHQGR�UHSUHVHQWDGR�JHRPHWULFDPHQWH�DSHQDV�RV�QtYHLV���H����$QDOLVDQGR�R�SURWRFROR�GD�
FRQVWUXomR�HODV�EXVFDUDP�H[WUDLU�LQIRUPDo}HV�GRV�GRLV�QtYHLV�LQLFLDLV�H��SRU�PHLR�GHOHV��SHQVDU�
QRV�QtYHLV�VHJXLQWHV��$VVLP��SRU�PHLR�GD�PDQLSXODomR�H�DQáOLVH��RV�DOXQRV�SURFXUDUDP�R�SDGUmR�
GR�/XQGD�'HVLJQ��

1D�TXHVWmR�VHJXLQWH�TXH�TXHVWLRQDYD�TXDQWRV�TXDGUDGRV�KDYHULD�QR�QtYHO�Q��D�GXSOD�
UHJLVWURX�TXH�KDYHULD��Q����)LJXUD������



Investigação de Padrões Fractais no GeoGebra�� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

��
�

Figura 12.�4XHVWmR����UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD��������

1HVVD�GpFLPD�TXHVWmR��DV�DOXQDV�SDVVDUDP�SHOD�IDVH�GH�5HFRQKHFLPHQWR�GR�3DGUmR��
'L]HPRV�LVVR�FRP�EDVH�HP�+HUEHUW�H�%URZQ���������TXH�DILUPDP�TXH�p�QHVWD�IDVH�TXH�RV�DOXQRV�
EXVFDP�UHSUHVHQWDo}HV�PDWHPáWLFDV�TXH�H[SUHVVHP�DV�REVHUYDo}HV�UHDOL]DGDV�FRP�D�H[SORUDomR�
GR�SDGUmR��1HVVD�TXHVWmR��DSyV�GLáORJRV�H�LQYHVWLJDo}HV��D�GXSOD�UHJLVWURX�TXH�SDUD�VDEHU�
TXDQWRV�TXDGUDGRV�KDYHULD�HP�XP�QtYHO�TXDOTXHU��EDVWDYD�HOHYDU�R����TXH�p�R�Q~PHUR�TXH�HVWDYD�
VHQGR�PXOWLSOLFDGR�GH�QtYHO�SDUD�QtYHO��D�Q����RX�VHMD��D�XP�Q~PHUR�D�PDLV�GR�TXH�R�QtYHO�TXH�
HVWá�VHQGR�SURFXUDGR��

1D�TXHVWmR�VHJXLQWH��)LJXUD�����DV�DOXQDV�UHJLVWUDUDP�TXH�SDUD�FDOFXODU�TXDQWRV�TXDGUDGRV�
KDYHULD�QR�QtYHO�Q����EDVWDYD�ID]HU��Q����FRPR�SRGHPRV�REVHUYDU�QD�IDOD�GH�0DULDQD�SDUD�*LVHOH��

Mariana: No nível n+1 é só fazer oito elevado a n+1+1, que é oito elevado a n+2 
(8n+1+1=8n+2). 

 
�
�

Figura 13. 4XHVWmR����UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD��������

(QFHUUDQGR�D�DWLYLGDGH��DV�DOXQDV�UHJLVWUDUDP�TXH�DR�ORQJR�GRV�QtYHLV�R�Q~PHUR�GH�
TXDGUDGRV�GR�IUDFWDO�DXPHQWD�PXOWLSOLFDQGR�VH�R�Q~PHUR�GH�TXDGUDGRV�GR�QtYHO�DQWHULRU�SRU����
FRPR�SRGHPRV�YHU�QD�ILJXUD�����

�
�
�
�

Figura 14. 4XHVWmR����UHDOL]DGD�SHOD�GXSOD�GH�DOXQDV��)DULD��������

$VVLP��QDV�TXHVW}HV����H����D�GXSOD�DWLQJLX�D�*HQHUDOL]DomR�VHJXQGR�+HUEHUW�H�%URZQ�
��������SRLV�HQFRQWURX�XPD�H[SUHVVmR�JHUDO�SDUD�XP�QtYHO�SRVWHULRU�D�XP�QtYHO�TXDOTXHU��QtYHO�
Q�����H�IH]�LVVR�UHWRPDGR�D�VLWXDomR�LQLFLDO��TXH�FRQVLVWLD�HP�LQVHULU�RLWR�TXDGUDGRV�GLVSRVWRV�
FRPR�QD�ILJXUD�LQLFLDO��GHQWUR�GH�FDGD�TXDGUDGR�JHUDGR��

$�DWLYLGDGH�DSUHVHQWDGD�QHVWD�VHomR�p�XP�H[HPSOR�GDV�UHDOL]DGDV�HP�)DULD���������1HVVD�
DWLYLGDGH��HVSHFLILFDPHQWH��RV�FRQWH~GRV�PDWHPáWLFRV�H[SORUDGRV�IRUDP�D�FULDomR�GH�VHTXrQFLDV�H�
GH�H[SUHVV}HV�JHUDLV��3RU�PHLR�GHOD�IRL�H[SRVWD�XPD�UHIOH[mR�VREUH�D�XWLOL]DomR�GH�3DGU}HV�
)UDFWDLV��SRU�PHLR�GH�XP�6*'��DR�SURFHVVR�GH�JHQHUDOL]DomR�GH�FRQWH~GRV�PDWHPáWLFRV��
)LQDOL]DQGR�HVWH�WUDEDOKR��WUD]HPRV�D�SUy[LPD�VHomR�VLQWHWL]DQGR�DV�FRQWULEXLo}HV�DR�SURFHVVR�GH�
JHQHUDOL]DomR�GH�FRQWH~GRV�PDWHPáWLFRV�SURSLFLDGDV�SHOD�H[SORUDomR�H�FRQVWUXomR�GH�3DGU}HV�
)UDFWDLV�QR�*HR*HEUD��
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Algumas Considerações 
%XVFDPRV��QHVWH�DUWLJR��DSUHVHQWDU�DV�LQIHUrQFLDV�H�UHVXOWDGRV�REWLGRV�QD�DQáOLVH�GH�GDGRV�

GH�)DULD���������$OpP�GR�TXH�Má�IRL�DSUHVHQWDGR�DR�ORQJR�GHVWH�WUDEDOKR��GHVWDFDPRV�DOJXQV�
SRQWRV�TXH�FRQVLGHUDPRV�UHOHYDQWHV�QHVWD�~OWLPD�VHomR��

3ULPHLUDPHQWH��GHVWDFDPRV�TXH�XPD�GDV�FRQWULEXLo}HV�GH�)DULD��������SDUD�D�(GXFDomR�
0DWHPáWLFD�HVWá�UHODFLRQDGD�DR�HVWXGR�GRV�3DGU}HV�)UDFWDLV��(VWH�WUDEDOKR�SURS{V�XP�ROKDU�
HVSHFtILFR�VREUH�IUDFWDLV�H�SDGU}HV��DR�FRQVLGHUá�ORV�FRPR�3DGU}HV�)UDFWDLV��XP�WLSR�SDUWLFXODU�GH�
SDGUmR��H�WDPEpP�SRU�HQWHQGHU�TXH�FDGD�IUDFWDO�p�FRPSRVWR�GH�FDUDFWHUtVWLFDV�FRUUHVSRQGHQWHV�DV�TXH�
HQFRQWUDPRV�QRV�SDGU}HV�QXPpULFRV��JHRPpWULFRV�H�DOJpEULFRV��

'H�IRUPD�JHUDO��RV�3DGU}HV�)UDFWDLV�FRQWULEXtUDP�DR�SURFHVVR�GH�JHQHUDOL]DomR�GH�
FRQWH~GRV�PDWHPáWLFRV�SRU�SRVVXtUHP�FDUDFWHUtVWLFDV�TXH�SRVVLELOLWDP�D�H[SORUDomR�GH�GLYHUVRV�
FRQWH~GRV�PDWHPáWLFRV�H�QHVVH�SURFHVVR��GH�PDQHLUD�LQWUtQVHFD��WRPDP�SDUWH�SURSULHGDGHV�GRV�
IUDFWDLV�TXH�FRQVWLWXHP�XP�SDGUmR��HQWUH�DV�TXDLV�GHVWDFDPRV�D�DXWRVVLPLODULGDGH��TXH�ID]�FRP�
TXH�FDGD�QtYHO�GH�XP�IUDFWDO�VHMD�VHPHOKDQWH�DRV�GHPDLV��H�D�FRPSOH[LGDGH�LQILQLWD��TXH�GL]�
UHVSHLWR�D�LQILQLWXGH�GRV�SURFHVVRV�GH�LWHUDomR��6HQGR�DVVLP��QRV�IUDFWDLV�VHPSUH�Ká�XP�SDGUmR��
HQYROYHQGR�XP�RX�PDLV�FRQFHLWRV�PDWHPáWLFRV��D�VHU�EXVFDGR��UHFRQKHFLGR�H�JHQHUDOL]DGR� 

$OpP�GLVVR��RV�3DGU}HV�)UDFWDLV�SRVVXHP�D�SDUWLFXODULGDGH��VH�FRPSDUDGR�D�RXWURV�WLSRV�GH�
SDGU}HV��GH�SURSRUFLRQDUHP�D�H[SORUDomR�FRQFRPLWDQWH�QmR�VRPHQWH�GDV�FDUDFWHUtVWLFDV�
QXPpULFDV�H�JHRPpWULFDV��PDV�WDPEpP�GH�SURSULHGDGHV�DOJpEULFDV��

&DEH�GHVWDFDU�TXH�R�*HR*HEUD�FRQWULEXLX�VLJQLILFDWLYDPHQWH�DR�SURFHVVR�GH�JHQHUDOL]DomR�
GH�FRQWH~GRV�PDWHPáWLFRV��SRLV�DWXRX�GXUDQWH�DV�WUrV�)DVHV�GH�,QYHVWLJDomR�GH�XP�3DGUmR��$�
ULTXH]D�GR�*HR*HEUD�TXDQWR�j�YLVXDOL]DomR��FRQVWUXomR�H�PDQLSXODomR�GRV�IUDFWDLV�HP�VHXV�
GLYHUVRV�QtYHLV��TXH�HQYROYH�R�GLQDPLVPR�GHVVH�VRIWZDUH��SHUPLWLX�D�LQWHUDomR�GRV�DOXQRV�FRP�DV�
SDUWLFXODULGDGHV�TXH�ID]HP�FRP�TXH�R�IUDFWDO�UHSLWD�LQILQLWDPHQWH��DR�ORQJR�GDV�LWHUDo}HV��VXD�
HVWUXWXUD�LQLFLDO��$OpP�GLVVR��HVWH�VRIWZDUH�SHUPLWLX�D�H[SORUDomR�GDV�FDUDFWHUtVWLFDV�GH�XP�QtYHO�
HVSHFtILFR�H�VXD�FRPSDUDomR�FRP�QtYHLV�SRVWHULRUHV�H�DQWHULRUHV��SRVVLELOLWDQGR�TXH�RV�GHPDLV�
QtYHLV�IRVVHP�UHSUHVHQWDGRV�PDWHPDWLFDPHQWH���

(VSHFLILFDPHQWH�VREUH�R�*HR*HEUD��D�DOXQD�0DULDQD�DILUPRX��³Fazer no software, além de 
não ser trabalhoso, chama atenção do aluno, atrai. Porque mexer no computador é uma coisa 
atual”. $LQGD�VREUH�R�*HR*HEUD��R�DOXQR�+LJRU�DILUPRX�TXH�R�*HR*HEUD�R�DMXGRX�“A ter noção 
das formas, a ter conhecimento. É mais fácil manusear no programa um objeto (como 
compasso), do que manualmente. E na mão, se errar o cara tem que desmanchar, e no 
GeoGebra tem a opção de voltar”. $V�SDODYUDV�GRV�DOXQRV�GHVWDFDP�FRPR�R�*HR*HEUD�DWXRX�
GXUDQWH�R�SURFHVVR�GH�H[SORUDomR�GRV�3DGU}HV�)UDFWDLV��

$R�ORQJR�GDV�DWLYLGDGHV��YáULRV�FRQWH~GRV�PDWHPáWLFRV�IRUDP�DERUGDGRV��FRPR�áUHD�GH�
TXDGUDGRV��FRPSDUDomR�HQWUH�UDLRV�GH�FLUFXQIHUrQFLDV�H�HQWUH�VHJPHQWRV��FULDomR�GH�H[SUHVV}HV�
JHUDLV��IUDo}HV��XVR�GH�WDEHODV��SHUtPHWURV��SRWrQFLDV��SURJUHVV}HV�DULWPpWLFDV�H�JHRPpWULFDV��
VHTXrQFLDV�H�R�WHRUHPD�GH�3LWáJRUDV��'HVWDFDPRV�TXH�HPERUD�RV�FRQWH~GRV�PDWHPáWLFRV�
H[SORUDGRV�WHQKDP�VLGR�RV�FLWDGRV��RXWURV�FRPR�QRomR�GH�OLPLWH��áUHD�GH�RXWUDV�ILJXUDV�
JHRPpWULFDV�H�ORJDULWPRV��SRGHP�VHU�H[SORUDGRV�QRV�3DGU}HV�)UDFWDLV�DSUHVHQWDGRV�H�HP�RXWURV�
WDPEpP��$OpP�GLVVR��RXWURV�WLSRV�GH�SDGU}HV�SRGHP�VHU�HVWXGDGRV�SRU�PHLR�GR�*HR*HEUD��DVVLP�
FRPR�RV�3DGU}HV�)UDFWDLV�SRGHP�VHU�HVWXGDGRV�HP�RXWURV�VRIWZDUHV��(VSHFLILFDPHQWH�QD�
FRQVWUXomR�GH�3DGU}HV�)UDFWDLV��PXLWDV�VmR�DV�SRVVLELOLGDGHV�GH�FULDomR�QR�*HR*HEUD��FRP�
RXVDGLD�H�FULDWLYLGDGH��p�SRVVtYHO�IRUPDU�GLYHUVRV�3DGU}HV�)UDFWDLV��



Investigação de Padrões Fractais no GeoGebra�� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

)LQDOL]DQGR��UHJLVWUDPRV�TXH�HVWH�WUDEDOKR�DSUHVHQWRX�XP�ROKDU�DR�SURFHVVR�GH�
JHQHUDOL]DomR�GH�FRQWH~GRV�PDWHPáWLFRV�GD�SHUVSHFWLYD�GH�XP�FXUVR�EDVHDGR�HP�3DGU}HV�
)UDFWDLV��e�FHUWR�TXH�RXWURV�3DGU}HV�)UDFWDLV��UHIHUHQFLDO�WHyULFR�H�DERUGDJHQV�SRGHP�VHU�
HPSUHJDGRV�H��SRUWDQWR��QRYDV�SHVTXLVDV�VREUH�R�SURFHVVR�GH�JHQHUDOL]DomR�GH�FRQWH~GRV�
PDWHPáWLFRV�H�VREUH�RV�3DGU}HV�)UDFWDLV�SRGHP�VHU�GHVHQYROYLGDV��

%ibliografia e Referências 
$OU¡��+���	�6NRYVPRVH��2����������Diálogo e Aprendizagem em Educação Matemática.�%HOR�+RUL]RQWH��

$XWrQWLFD��

%DUERVD��5��0����������Descobrindo a Geometria Fractal – Para a sala de aula��%HOR�+RUL]RQWH��
$XWrQWLFD�(GLWRUD��

%DUERVD��5��0����������Aprendendo com Padrões Mágicos��$UDUDTXDUD��3XEOLFDo}HV�GD�6%(0�±�63��
Q~PHUR����

(EHUVRQ��5��5����������8P�(VWXGR�VREUH�D�FRQVWUXomR�GH�)UDFWDLV�HP�DPELHQWHV�FRPSXWDFLRQDLV�H�VXDV�
UHODo}HV�FRP�WUDQVIRUPDo}HV�JHRPpWULFDV�QR�SODQR��'LVVHUWDomR��0HVWUDGR�HP�(GXFDomR�
0DWHPáWLFD���6mR�3DXOR��3RQWLItFLD�8QLYHUVLGDGH�&DWyOLFD�GH�6mR�3DXOR��
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&LrQFLDV�([DWDV��8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD��5LR�&ODUR��
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0RVHV��HG���$OJHEUDLF�7KLQNLQJ��*UDGHV�.�����5HDGLQJV�IURP�1&70¶V�6FKRRO�±�%DVHG�-RXUQDOV�
DQG�2WKHU�3XEOLFDWLRQV��5HVWRQ��9D���1DWLRQDO�&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV��

3RQWH��-��3���%URFDUGR��-��	�2OLYHLUD��+��������� Investigações Matemáticas na Sala de Aula. %HOR�
+RUL]RQWH��$XWrQWLFD��

6DQWRV��-��*��������� Observação e Generalização de Padrões: um tema para a investigação de 
professores sobre sua própria prática��'LVVHUWDomR�GH�0HVWUDGR�HP�(GXFDomR�0DWHPáWLFD���6mR�
3DXOR��3RQWLItFLD�8QLYHUVLGDGH�&DWyOLFD��

9DOH��,���3DOKDUHV��3���&DEULWD��,���	�%RUUDOKR��$��������� Os Padrões no ensino e aprendizagem de 
Álgebra.�$FWDV�GR�;,9�(QFRQWUR�GH�,QYHVWLJDomR�HP�(GXFDomR�0DWHPáWLFD�GD�63&(��

9DOH��,���	�3LPHQWHO��7��������� 3DGU}HV��XP�WHPD�WUDQVYHUVDO�QR�FXUUtFXOR��Revista Educação e 
Matemática,�85��QRY�GH]���������3RUWXJDO��



����

&RPXQLFDFLyQ� XIV CIAEM-IACME, Chiapas, México, 2015.�

La construcciyn del plano cartesiano apo\ada en softZare didáctico 

&DUORV�(spinosa�0DUFKáQ�
(VFXHOD�6HFXQGDULD�7pFQLFD�1R������³%DQGHUD�1DFLRQDO´�GH�,JXDOD�GH�OD�,QGHSHQGHQFLD�
0p[LFR�
FDUODQJXL[#KRWPDLO�FRP�
-DLPH�Arrieta�9HUD�
8QLGDG�$FDGpPLFD�GH�0DWHPáWLFDV��8QLYHUVLGDG�$XWyQRPD�GH�*XHUUHUR�
0p[LFR�
MDLPH�DUULHWD#JPDLO�FRP��
&HOPD�(spinosa�0DUFKáQ�
&HQWUR�GH�%DFKLOOHUDWR�7HFQROyJLFR�,QGXVWULDO�\�GH�6HUYLFLRV�1R�����
0p[LFR��
FHOPDHP#KRWPDLO�FRP�
5RODQGR�Roa 9áVTXH]�
(VFXHOD�6HFXQGDULD�7pFQLFD�1R������³%DQGHUD�1DFLRQDO´�GH�,JXDOD�GH�OD�,QGHSHQGHQFLD�
0p[LFR�
UROHV�U#KRWPDLO�FRP�

Resumen 
(O�SUHVHQWH�WUDEDMR�HV�SDUWH�GH�XQD�LQYHVWLJDFLyQ�HQ�FXUVR�TXH�SUHWHQGH�GDU�FXHQWD�GH�
ODV�SULPHUDV�FRQVWUXFFLRQHV�GH�JUáILFDV�FDUWHVLDQDV�HQ�QLxRV�GH����\����DxRV��DVt�
FRPR�HODERUDU�PDWHULDOHV�PXOWLPHGLD�\�GLVHxR�GH�DSUHQGL]DMH�SDUD�HOOR��6H�GHVDUUROOD�
HQ�HO�PDUFR�GHO�SUR\HFWR�GH�/DERUDWRULRV�9LUWXDOHV�GH�&LHQFLDV�TXH�WLHQH�OD�LQWHQFLyQ�
GH�LQFRUSRUDU�ODV�SUáFWLFDV�GH�PRGHODFLyQ�DO�VLVWHPD�HVFRODU��SDUWLFXODUPHQWH�HQ�ODV�
HVFXHODV�6HFXQGDULDV�\�GH�1LYHO�0HGLR�6XSHULRU�GHO�(VWDGR�GH�*XHUUHUR��0p[LFR��6H�
UHSRUWD�OD�H[SHULHQFLD�GH�XQ�JUXSR�GH�HVWXGLDQWHV�TXH�SDUWLFLSDQ�HQ�XQ�GLVHxR�GH�
DSUHQGL]DMH�FRQ�OD�LQWHQFLyQ�GH�FRQVWUXLU�HO�SODQR�\�OD�JUáILFD�FDUWHVLDQD�XWLOL]DQGR�
VRIWZDUH�GLGáFWLFR�HODERUDGR�SRU�QRVRWURV���
Palabras clave: VRIWZDUH�GLGáFWLFR��SODQR�FDUWHVLDQR��JHRJHEUD��SULPHUDV�
FRQVWUXFFLRQHV��

Introducciyn�
(O�SUR\HFWR�GH�/DERUDWRULRV�9LUWXDOHV�GH�&LHQFLDV�WLHQH�OD�LQWHQFLyQ�GH�LQFRUSRUDU�ODV�

SUáFWLFDV�GH�PRGHODFLyQ�DO�VLVWHPD�HVFRODU��SDUWLFXODUPHQWH�HQ�ODV�HVFXHODV�6HFXQGDULDV�\�GH�
1LYHO�0HGLR�6XSHULRU�GHO�(VWDGR�GH�*XHUUHUR��0p[LFR��8QD�GH�ODV�FDUDFWHUtVWLFDV�HVSHFtILFDV�GH�
HVWH�SUR\HFWR�HV�TXH�ORV�HVWXGLDQWHV�UHJXODUPHQWH�SDUWLFLSDQ�HQ�SXHVWDV�HQ�HVFHQD�GH�GLVHxRV�GH�
DSUHQGL]DMH�EDVDGRV�HQ�SUáFWLFDV�GH�PRGHODFLyQ��ORV�HVWXGLDQWHV�H[SHULPHQWDQ�FRQ�GLYHUVRV�
IHQyPHQRV�\�FRQVWUX\HQ�PRGHORV�SDUD�SUHGHFLUORV��FRPSUHQGHUORV��PRGLILFDUORV��HQ�VXPD��SDUD�
LQWHUYHQLU�HQ�HOORV��
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(Q�SXHVWDV�HQ�HVFHQD�FRQ�HVWXGLDQWHV�GH����\����DxRV�GH�KDFH�GLH]�DxRV��GH�������0pQGH]��
������$UULHWD���������JUDILFDQ�ORV�GDWRV�FRQ�JUáILFDV�FDUWHVLDQDV��DKRUD�ORV�HVWXGLDQWHV�OR�KDFHQ�
FRQ�JUáILFD�GH�EDUUDV��(V�GHFLU��HQ�PHQRV�GH�GLH]�DxRV�OD�JUáILFD�FDUWHVLDQD�KD�VLGR�GHVSOD]DGD�
SRU�OD�JUáILFD�GH�EDUUDV��

8QD�KLSyWHVLV�HV�TXH�HVWH�FDPELR�HQ�HO�SURFHGLPLHQWR�GH�ORV�HVWXGLDQWHV�SDUD�JUDILFDU�VH�
GHEH�D�ORV�FDPELRV�SURSXHVWRV�HQ�HO�FXUUtFXOR�GH�OD�HVFXHOD�VHFXQGDULD��Educación Básica. 
Secundaria. Plan de estudios, 2006) GRQGH�SURSRQHQ�DERUGDU�OD�HVWDGtVWLFD�GH�IRUPD�UHOHYDQWH���

5HSRUWDPRV�OD�H[SHULHQFLD�FRQ�XQ�JUXSR�GH�HVWXGLDQWHV�GH�SULPHU�DxR�GH�OD�HVFXHOD�
VHFXQGDULD�PH[LFDQD�TXH�SDUWLFLSD�HQ�OD�SXHVWD�HQ�HVFHQD�GHO�GLVHxR�GH�DSUHQGL]DMH��$QWHV�GH�
LQLFLDU�OD�SXHVWD�HQ�HVFHQD�VH�SLGH�D�ORV�DOXPQRV�TXH�ORFDOLFHQ�SXQWRV�HQ�HO�SODQR�FDUWHVLDQR�
FXDQGR�VH�OHV�SURSRUFLRQD�VXV�FRRUGHQDGDV��ODV�UHVSXHVWDV�VRQ�PX\�YDULDGDV�\�VH�SHUFLEH�OD�
LQIOXHQFLD�GH�ODV�JUáILFDV�GH�EDUUDV���

Figura 1��5HVXOWDGRV�GH�DOXPQRV�GH�SULPHU�JUDGR�GH�VHFXQGDULD�DO�JUDILFDU�HQ�HO�SODQR�FDUWHVLDQR��

&XDQGR�SDUWLFLSDQ�HQ�OD�SXHVWD�HQ�HVFHQD�GHO�GLVHxR�H�LQWHUDFW~DQ�FRQ�HO�VRIWZDUH�ORV�
DFWRUHV�MXHJDQ�\�FRPSLWHQ�HQWUH�HOORV��'HVSXpV�GH�OD�LQWHUDFFLyQ�VH�OHV�SLGH��GH�QXHYR��
ORFDOtFHQORV�SXQWRV�HQ�HO�SODQR�\�VX�UHVSXHVWD�HV�H[LWRVD��(Q�HVWH�UHSRUWH�VH�PXHVWUDQ�HYLGHQFLD�
GH�HOOR��

Marco teyrico 
/D�SHUVSHFWLYD�WHyULFD�TXH�VRVWHQHPRV�HV�OD�6RFLRHSLVWHPRORJtD�\�OD�OtQHD�GH�LQYHVWLJDFLyQ�

D�OD�FXDO�VH�DGVFULEH�HO�SUHVHQWH�WUDEDMR�HV�OD�TXH�GLVFXUUH�DFHUFD�GH�ODV�SUáFWLFDV�VRFLDOHV�HQ�
UHODFLyQ�D�OD�FRQVWUXFFLyQ�GH�ORV�FRQRFLPLHQWRV�PDWHPáWLFRV��

Metodologta 
/D�LQJHQLHUtD�GLGáFWLFD�VH�FRQVWLWX\H�FRPR�XQD�PHWRGRORJtD�GH�LQYHVWLJDFLyQ�TXH�VH�DSOLFD�

WDQWR�D�ORV�SURGXFWRV�GH�HQVHxDQ]D�EDVDGRV�R�GHULYDGRV�GH�HOOD��SHUR�WDPELpQ�FRPR�XQD�
PHWRGRORJtD�GH�LQYHVWLJDFLyQ�SDUD�JXLDU�ODV�H[SHULPHQWDFLRQHV�HQ�FODVH��6X�VXVWHQWR�WHyULFR�
SURYLHQH�GH�OD�7HRUtD�GH�VLWXDFLRQHV�GLGáFWLFDV��%URXVVHDX��������\�OD�WHRUtD�GH�OD�WUDQVSRVLFLyQ�
GLGáFWLFD��&KHYDOODUG���������TXH�WLHQHQ�XQD�YLVLyQ�VLVWpPLFD�DO�FRQVLGHUDU�D�OD�GLGáFWLFD�GH�OD�
PDWHPáWLFDV�FRPR�HO�HVWXGLR�GH�ODV�LQWHUDFFLRQHV�HQWUH�XQ�VDEHU��XQ�VLVWHPD�HGXFDWLYR�\�ORV�
DOXPQRV��FRQ�REMHWR�GH�RSWLPL]DU�ORV�PRGRV�GH�DSURSLDFLyQ�GH�HVWH�VDEHU�SRU�HO�VXMHWR�
�%URXVVHDX����������

(O�SURFHVR�H[SHULPHQWDO�GH�OD�LQJHQLHUtD�GLGáFWLFD�FRQVWD�GH�FXDWUR�IDVHV��$QáOLVLV�
SUHOLPLQDUHV��DQáOLVLV�D�SULRUL��H[SHULPHQWDFLyQ�\�DQáOLVLV�D�SRVWHULRUL��

Resultados 
3DUD�HODERUDU�WDO�GLVHxR��HV�QHFHVDULR�GLVWLQJXLU�ORV�GLIHUHQWHV�MXHJRV�GH�JUáILFDV�\�ODV�

SUáFWLFDV�TXH�ORV�VXVWHQWDQ��6H�KD�UHSRUWDGR�FRPR�VH�SUHVHQWD�FRQIXVLyQ�HQWUH�ODV�WUD\HFWRULDV�GH�
XQ�PyYLO�\�OD�JUáILFD�FDUWHVLDQD�GLVWDQFLD�WLHPSR��$UULHWD���������GH�OD�PLVPD�PDQHUD�VH�
SUHVHQWDQ�FRQIXVLRQHV�HQWUH�OD�JUáILFD�GH�EDUUDV�\�ODV�JUáILFDV�FDUWHVLDQDV��(VWD�FRQIXVLyQ�VROR�HV�
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SRVLEOH�HVFODUHFHUOD�HQ�HO�WHUUHQR�GH�ODV�SUáFWLFDV�TXH�VXVWHQWDQ�FDGD�JUáILFD��$Vt�HV�TXH�ODV�
JUáILFDV�GH�EDUUDV�HVWáQ�VXVWHQWDGDV�SRU�OD�SUáFWLFD�GH�³OHYDQWDU�FROXPQDV�GH�ILFKDV´��HV�GHFLU�GH�
³KDFHU�FROXPQDV�GH�GDWRV´��OD�WUD\HFWRULD�HQ�³HO�GHVSOD]DPLHQWR�GH�XQ�PyYLO�HQ�HO�SODQR´��OD�
JUáILFD�GH�SDVWHO�³HQ�HO�UHSDUWR�GH�XQ�VROR�SDVWHO�HQWUH�YDULRV�FRPHQVDOHV´�\�OD�JUáILFD�FDUWHVLDQD�
HQ�OD�FR�YDULDFLyQ��HV�GHFLU��HQ�OD�UHODFLyQ�GH�GRV�YDULDEOHV���

(VWD�GLVWLQFLyQ�HV�FUXFLDO�SDUD�OD�HODERUDFLyQ�GHO�GLVHxR��SXHV�HO�GLVHxR�HVWDUtD�EDVDGR�HQ�OD�
SUáFWLFD�GH�UHODFLRQDU�GRV�YDULDEOHV�HQ�HO�SODQR��8QD�FDUDFWHUtVWLFD�SURSLD�GH�HVWH�GLVHxR�HV�TXH�
XWLOL]DUtD�SDUD�VX�LQWHUDFFLyQ�DSOLFDFLRQHV�PXOWLPHGLD�DSR\DGDV�HQ�MXHJRV�WUDGLFLRQDOHV�TXH�
KDJDQ�GHO�DSUHQGL]DMH�XQD�DFWLYLGDG�O~GLFD�SDUD�ORV�HVWXGLDQWHV��

6H�KD�HODERUDGR�XQ�VRIWZDUH�DWHQGLHQGR�ORV�UHTXHULPLHQWRV�GHO�GLVHxR�GH�DSUHQGL]DMH��
EDVDGR�HQ�SUáFWLFDV�GH�FR�YDULDFLyQ�HQ�HO�SODQR��(VWDV�DSOLFDFLRQHV�PXOWLPHGLD�VRQ�³(O�3ODQR�
&DUWHVLDQR´��³(Q�EXVFD�GHO�WHVRUR´��³%XVFDQGR�OD�6DOLGD´�\�³6HUSLHQWHV�\�(VFDOHUDV´�GLVHxDGDV�
HQ�*HRJHEUD��

(O�SULPHU�VRIWZDUH�GLGáFWLFR�TXH�SUHVHQWDPRV�HV�HO�GHO�(O�3ODQR�FDUWHVLDQR�HO�FXDO�FRQVLVWH�
HQ�PRYHU�HO�SXQWR�URMR�GH�OD�PRVFD�SRU�HO�SODQR�FDUWHVLDQR��QRV�YD�LQGLFDQGR�OD�SRVLFLyQ�\�HQ�
GRQGH�VH�HQFXHQWUD�XELFDGD��SULPHUR��VHJXQGR��WHUFHUR��FXDUWR�FXDGUDQWH��HQ�HO�HMH�GH�ODV�x R�HO�
HMH�GH�ODV�y R�VL�VH�HQFXHQWUD�XELFDGD�HQ�HO�RULJHQ��

Figura 2��6LPXODGRU�GHO�SODQR�FDUWHVLDQR��

$O�XVDU�HO�SULPHU�VLPXODGRU�GHO�SODQR�FDUWHVLDQR�ORV�DOXPQRV�H[SORUDQ�\�DSUHQGHQ�FRPR�
HVWá�IRUPDGR�HO�SODQR�FDUWHVLDQR��DO�WHUPLQDU�OD�H[SORUDFLyQ�VH�OHV�SLGH�TXH�HQ�XQD�KRMD�
PLOLPpWULFD�FRQVWUX\DQ�HO�SODQR�FDUWHVLDQR�\�XELTXHQ�ORV�SXQWRV�TXH�VH�OHV�GDQ��REWHQLHQGR�ORV�
VLJXLHQWHV�UHVXOWDGRV��
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7DEOD���
Validación de la puesta en escena del plano cartesiano.  

(Q�HVWD�SXHVWD�HQ�HVFHQD�VH�SXHGH�UHVFDWDU�TXH�ORV�DOXPQRV�HQ�HGXFDFLyQ�SULPDULD�HO�SODQR�
FDUWHVLDQR�OR�YHtDQ�HQ�XQ�VROR�FXDGUDQWH�\�XELFDQGR�FXDGUDV�FRPR�VH�PXHVWUD�HQ�OD�ILJXUD����
$UJXPHQWDQGR�FXDO�HUD�OD�UXWD�PáV�FRUWD�SDUD�OOHJDU�GH�OD�FDVD�GH�-XDQLWR�D�OD�FDVD�GH�3HSH��HOORV�
FRPHQWDURQ�TXH�WHQtDQ�TXH�FDPLQDU�XQD�FXDGUD�DO�HVWH�\�GRV�FXDGUDV�DO�QRUWH���

 
 
 
 
 

Figura 3. 3ODQR�FDUWHVLDQR�HQ�HGXFDFLyQ�SULPDULD��

3uesta en escena en busca del tesoro 
 
 
 
 
 
 
 

Figura 4.�3DQWDOOD�LQLFLDO�GHO�VRIWZDUH�³(Q�%XVFD�GHO�7HVRUR´��

Actividades 
Propuestas 

Análisis A priori� Análisis A posteriori� Validación�

�

6H�HVSHUD�TXH�ORV�DOXPQRV�
QR�WHQJDQ�QLQJXQD�GLILFXOWDG�
DO�FUHDU�HO�SODQR�FDUWHVLDQR�
HQ�HO�SDSHO�PLOLPpWULFR�\�
XELFDU�ORV�SXQWRV�\D�TXH�DO�
H[SORUDU�HO�VLPXODGRU�
REVHUYDURQ�FyPR�HVWá�
IRUPDGR�HO�SODQR�FDUWHVLDQR��

�

�

&RPR�SRGHPRV�
REVHUYDU�
FRLQFLGH�HO�
DQáOLVLV�D�SULRUL�
FRQ�pO�D�
SRVWHULRUL�ORV�
DOXPQRV�
FRQWHVWDQ�
FRUUHFWDPHQWH�
ODV�SUHJXQWDV�GH�
OD�SULPHUD�
SXHVWD�HQ�
HVFHQD��

�

� 6H�HQFXHQWUD�XELFDGR�HQ�HO�
VHJXQGR�FXDGUDQWH��(O�
Q~PHUR�GH�ODV�DEVFLVDV�HV�
QHJDWLYR�\�HO�GH�ODV�
RUGHQDGDV�HV�SRVLWLYR�� �

� 6H� HQFXHQWUD� XELFDGR� HQ� HO�
WHUFHU� FXDGUDQWH�� $PERV�
Q~PHURV�VRQ�QHJDWLYRV��

�
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/D�ILJXUD�����FRUUHVSRQGH�DO�VRIWZDUH�HQ�EXVFD�GHO�WHVRUR��HO�FXDO�FRQVLVWH�HQ�PRYHU�HO�
SXQWR�D]XO�TXH�WLHQH�HO�SLUDWD�OD�FRRUGHQDGD�TXH�PDUFD��VH�HQFXHQWUDQ�HVFRQGLGRV�XQ�WHVRUR��XQ�
PDSD��\�XQ�SLUDWD�FRQ�HO�WHVRUR��VL�PXHYHV�HO�SXQWR�D�XQD�FRRUGHQDGD�LQFRUUHFWD�WH�SHUGHUáV�
PHGLR�SXQWR��VL�HQFXHQWUDV�HO�WHVRUR�WH�JDQDUáV�GRV�SXQWRV��VL�HQFXHQWUDV�XQ�PDSD�JDQDUáV�XQ�
SXQWR�\�VL�HQFXHQWUDV�HO�SLUDWD�FRQ�WHVRUR�SHUGHUáV�XQ�SXQWRV�PHQRV���

Consideraciones previas��VH�SXHGH�GHMDU�D�ORV�DOXPQRV�TXH�HOORV�PLVPRV�H[SORUHQ�HO�
VRIWZDUH��VL�HO�PDHVWUR�REVHUYD�TXH�ORV�DOXPQRV�QR�HVWDEOHFH�VXV�UHJODV�SXHGH�FRQVLGHUDU�ORV�
VLJXLHQWHV�DVSHFWRV��

(Q�HVWH�HQODFH�SXHGHV�GHVFDUJDU�HO�VRIWZDUH�GHO�WHVRUR�
KWWSV���ZZZ�GURSER[�FRP�V�K�EYQ[]PO��\U�L�(OBWHVRUR�KWPO��(O�MXHJR�HVWá�GLVHxDGR�SDUD�GRV�
MXJDGRUHV��&DGD�MXJDGRU�DQRWD�VXV�SXQWRV�TXH�YD�REWHQLHQGR��*DQD�HO�MXJDGRU�TXH�REWHQJD�PáV�
SXQWRV��

Nota:�&DGD�YH]�TXH�VH�DEUH�HO�VLPXODGRU�ODV�FRRUGHQDGDV�GH�ORV�SLUDWDV�VH�JHQHUDQ�DOHDWRULDPHQWH�
SRU�OR�WDQWR�DO�DSOLFDUOR�HQ�GRV�FRPSXWDGRUDV�DO�PLVPR�WLHPSR�ORV�SXQWRV�VRQ�GLIHUHQWHV�\�QR�
SXHGHQ�FRSLDU�ORV�DOXPQRV�OD�XELFDFLyQ�GH�ORV�SLUDWDV��
  

Actividades Propuestas�
Consiste en ubicar los piratas en la coordenada que le indica, dando clic con el botón derecho en el 

punto azul que tiene el pirata y arrastrarlo a la coordenada que le indica, si lo ubica mal se le 
descuenta medio punto, si encuentra un pirata se le descuenta un punto, si aparece un mapa se le da un 

punto extra y si sale el tesoro se le dan dos puntos extras. 

Análisis a priori 
Se espera que los alumnos logren llevar al pirata a la coordenada que le corresponde y construyan su 

tabla para registrar cada uno de sus movimientos. 

Análisis a posteriori 
 

 

 

 

Validación  
Los alumnos juegan, se divierten y logran ubicar los piratas en el lugar que les corresponde, construyen 
su tabla de datos suman sus puntos y para esta puesta en escena resulta ganadora Brenda. Al confrontar 
el análisis a priori con el análisis a posteriori coinciden y por lo tanto es válido este diseño de aprendizaje 
Buscando el Tesoro. 
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3uesta en escena %uscando la salida 
�
�
�
�
�
Figura 5. 3DQWDOOD�LQLFLDO�GHO�VRIWZDUH�³%XVFDQGR�OD�VDOLGD´��

Consideraciones previas� 3XHGHQ�MXJDU���R���MXJDGRUHV��VX�QLYHO�GH�FRPSOHMLGDG�YD�
DXPHQWDQGR��DTXt�GHEHPRV�HVFULELU�OD�FRRUGHQDGD�����������TXH�FRUUHVSRQGH�SDUD�TXH�HO�SDFPDQ�
SXHGD�DYDQ]DU��UHWURFHGHU��VXELU�R�EDMDU��VL�ORV�DFWRUHV�QR�HVWDEOHFHQ�UHJODV�GHO�MXHJR�VH�SXHGH�
VXJHULU�OR�VLJXLHQWH��

(O�VRIWZDUH�VH�SXHGH�FRQVHJXLU�HQ�HO�VLJXLHQWH�HQODFH��
KWWSV���ZZZ�GURSER[�FRP�V�H��V����]�I]DTN�ODEHULQWR�KWPO���3LHUGH�WXUQR�HO�MXJDGRU�TXH�XELFD�
XQD�FRRUGHQDGD�PDO��6H�SXHGH�HQFRQWUDU�OD�VROXFLyQ�\�DO�ILQDO�JDQD�HO�TXH�WHQJD�PHQRV�SXQWRV�
URMRV��6L�FDH�XQ�SXQWR�URMR�SLHUGH�WXUQR�\�UHJUHVD�DO�LQLFLR��

Actividades Propuestas�

Consiste en llevar el pacman a donde se encuentra el fantasma, los alumnos aprenden a ubicar puntos 
en el plano cartesiano teniendo un mayor grado de dificultad, pueden colocar decimales, fracciones, 
raíces e identifican que deben mover para el pacman suba o baje, camine o retroceda.  

Análisis a priori 

1.-Predicción: los actores escribirán que tienen que mover las abscisas o el eje x para que se mueva 
hacia adelante o hacia atrás. 

2.-Predicción: se espera que los actores escriban que para que suba o baje necesitan mover las 
ordenadas o el eje y. 

Análisis a posteriori 

 

 

 

 

Análisis a priori  

5.- Predicción: Se espera que los actores realicen cálculos para determinar la raíz cuadrada de 25 y 
den como resultado 5, y convierta a decimal la fracción dando como resultado 2.5. y determinen que el 
punto es igual a(-5,2.5) 

6.- Predicción: Se espera que los actores realicen cálculos para determinar la raíz cuadrada de 4 y den 
como resultado 2, y convierta a decimal la fracción dando como resultado -0.5 que si es un punto valido 
en la resolución del laberinto.  
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3uesta en escena Serpientes \ (scaleras 
(VWH�HV�HO�MXHJR�FOáVLFR�GH�VHUSLHQWHV�\�HVFDOHUDV�SHUR�DKRUD�XWLOL]DQGR�HO�VRIWZDUH�GH�

JHRJHEUD��VH�GLVHxy�OD�VLJXLHQWH�DSOLFDFLyQ��SDUD�SRGHU�MXJDU�ORV�DOXPQRV�VHOHFFLRQDQ�VX�
SHUVRQDMH��GDQ�FOLF�HQ�OD�RSFLyQ�TXH�GLFH�7LUDU��DXWRPáWLFDPHQWH�JLUD�HO�GDGR��\�DYDQ]DQ�HO�
Q~PHUR�TXH�DSDUH]FD�HQ�HO�GDGR��HOORV�WLHQHQ�TXH�LGHQWLILFDU�FXDO�HV�HO�SDU�RUGHQDGR�TXH�GHEHQ�
PRYHU�x�R�\��VL�FDH�HQ�OD�EDVH�GH�XQD�HVFDOHUD�DYDQ]D�D�OD�FDVLOOD�GRQGH�VH�HQFXHQWUD�OD�SXQWD�GH�
OD�HVFDOHUD��VL�FDH�HQ�OD�FDEH]D�GH�XQD�VHUSLHQWH��UHJUHVD�D�OD�SRVLFLyQ�GRQGH�VH�HQFXHQWUD�OD�FROD��
JDQD�HO�SULPHUR�TXH�OOHJXH�D�OD�PHWD��'XUDQWH�OD�SXHVWD�HQ�HVFHQD�GH�HVWH�VRIWZDUH�GLGáFWLFR�ORV�
DOXPQRV�QR�WLHQHQ�QLQJ~Q�SUREOHPD�HQ�XELFDU�ORV�SXQWRV�\�PRYHU�D�VXV�SHUVRQDMHV��HOORV�MXHJDQ��
VH�GLYLHUWHQ��KDFHQ�XVR�GH�ODV�PDWHPáWLFDV��DO�ILQDO�GHO�MXHJR�JDQR�XQR�GH�ORV�DOXPQRV�TXH�QR�VRQ�
PX\�GHVWDFDGRV�HQ�OD�FODVH��DUJXPHQWDQGR�XQR�GH�ORV�PáV�GHVWDFDGRV�TXH�QR�VH�YDOtD�SRUTXH�
KDEtD�JDQDGR�HO�TXH�PHQRV�VDELD�HQ�HVWH�MXHJR��ORV�FXHVWLRQH�SUHJXQWáQGROHV�D�TXH�VH�GHEtD�HVR�\�
UHVSRQGLHURQ�TXH�HUD�FXHVWLyQ�GH�D]DU�SRU�VHU�XQ�MXHJR��TXH�VL�OR�UHSHWtDQ�QR�JDQDUtD�HO�PLVPR��

�
Figura 6.�3DQWDOOD�LQLFLDO�GHO�VRIWZDUH�³%XVFDQGR�HO�7HVRUR´��

Análisis a posteriori 

 

 

 

Validación  

Cumple el análisis a priori con él a posteriori, pero presenta mayor dificultad en el desarrollo de esta 
puesta en escena ya que ocupan el cálculo de raíces cuadradas, división o fracciones, en la pregunta 6 
al dividir -2/4 colocan como resultado -2 y por eso argumentan que cae sobre una línea negra.  
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Consideraciones previas� (VWH�MXHJR�FRQVLVWH�HQ�OD�XELFDFLyQ�GH�SXQWRV�HQ�HO�SODQR�FDUWHVLDQR�
KDFLHQGR�XVR�GHO�FOáVLFR�MXHJR�GH�VHUSLHQWHV�\�HVFDOHUDV��FXHQWD�FRQ���SHUVRQDMHV��GLVHxDGR�SDUD�
Pá[LPR���MXJDGRUHV��FRQVLVWH�HQ�OR�VLJXLHQWH�� 
�� 'HVFDUJDU�HO�VRIWZDUH�HQ�HO�VLJXLHQWH�HQODFH��

KWWSV���ZZZ�GURSER[�FRP�V�]XG�N�F�P�L�KO��VHUSLHQWHVB\BHVFDOHUDVFKDYR�KWPO��
�� 6HOHFFLRQDU�XQ�SHUVRQDMH 
�� 'DU�FOLF�HQ�HO�ERWyQ�TXH�GLFH�WLUDU� 
�� $YDQ]DU�HO�Q~PHUR�GH�FDVLOODV�TXH�VDOLy�HQ�HO�GDGR���������������HVFULELHQGR�OD�XELFDFLyQ�TXH�OH�

FRUUHVSRQGH�D�OD�FRRUGHQDGD� 
�� 6L�FDHV�HQ�XQD�HVFDOHUD��HVFULEHV�OD�FRRUGHQDGD�TXH�OH�FRUUHVSRQGH�DO�ILQDO�GH�OD�HVFDOHUD� 
�� 6L�FDHV�HQ�XQD�VHUSLHQWH��EDMDV�\�HVFULEHV�OD�FRRUGHQDGD�FRUUHVSRQGLHQWH�D�OD�XELFDFLyQ�GH�OD�

FROD�GH�OD�VHUSLHQWH� 
�� *DQD�HO�MXJDGRU�TXH�OOHJXH�SULPHUR�D�OD�PHWD��

Conclusiones 
3DUD�FRPSUREDU�HO�DSUHQGL]DMH�GH�ORV�DOXPQRV�VH�GHVDUUROOy�OD�SUáFWLFD�SUHVHQFLDO�FRQ�XQD�

ORQD�GHO�SODQR�FDUWHVLDQR�\�VDOLPRV�DO�SDWLR�GH�OD�HVFXHOD�SDUD�TXH�ORV�DOXPQRV�XELFDUDQ�ORV�
SXQWRV�HQ�HO�SODQR�FDUWHVLDQR�ODQ]DQGR�XQRV�GDGRV�URVD�\�QDUDQMD�SDUD�UHSUHVHQWDU�HO�HMH�GH�ODV�
RUGHQDGDV�\�HO�GH�ODV�DEVFLVDV��2EWHQLHQGR�ORV�VLJXLHQWHV�UHVXOWDGRV��
�
�
�
�
)LJXUD����$OXPQRV�XELFDQGR�SXQWRV�HQ�HO�SODQR�FDUWHVLDQR�GH�PDQHUD�SUHVHQFLDO�HQ�XQD�ORQD�

'XUDQWH�HVWD�SXHVWD�HQ�HVFHQD�ORV�DOXPQRV�FRPSUHQGHQ�ELHQ�OD�XELFDFLyQ�GH�SXQWRV�HQ�HO�
SODQR�FDUWHVLDQR��DSUHQGHQ�\�VH�GLYLHUWHQ�HQWUH�HOORV�PLVPRV��WRPDQ�VXV�FRQFOXVLRQHV��OHV�JXVWR�
EDVWDQWH�OD�DSOLFDFLyQ�GH�HVWD�SUáFWLFD�\�UHIRU]DURQ�OR�DSUHQGLGR�FRQ�ODV�SXHVWDV�HQ�HVFHQD�
DQWHULRU��

/RV�HVWXGLDQWHV�FRQVWUX\HQ�HO�SODQR�FDUWHVLDQR�\�ODV�JUáILFDV�FDUWHVLDQDV�HQ�LQWHUDFFLyQ�FRQ�
VXV�FRPSDxHURV��LQWHUDFWXDQGR�FRQ�ODV�DSOLFDFLRQHV�HVSHFtILFDV�TXH�KHPRV�GHVDUUROODGR��

(Q�WpUPLQRV�JHQHUDOHV�HO�DQáOLVLV�D�SULRUL�FRLQFLGH�FRQ�HO�DQáOLVLV�D�SRVWHULRUL��6H�SXHGH�
REVHUYDU�TXH�ODV�UHVSXHVWDV�GH�ORV�HVWXGLDQWHV�FRLQFLGHQ�FRQ�ODV�SUHGLFFLRQHV�R�VRQ�PX\�
DSUR[LPDGDV�HQ�OR�HVWDEOHFLGR��(VWDPRV�FRQYHQFLGRV�TXH�ORV�HVWXGLDQWHV�WLHQHQ�PXFKR�TXH�
DSRUWDU��VHJXLU�WUDEDMDQGR�\�SRQLHQGR�HQ�SUáFWLFD�OD�XWLOL]DFLyQ�GHO�ODERUDWRULR�YLUWXDO�GH�FLHQFLDV��
HQ�GRQGH�H[SHULPHQWHQ��VLPXOHQ�\�OR�KDJDQ�SUHVHQFLDO�SDUD�FRPSUREDU�\�FRPSUHQGHU�PHMRU��
WHQHU�XQD�PHMRU�DUJXPHQWDFLyQ��VDOLU�GH�ODV�SUDFWLFDV�WUDGLFLRQDOLVWDV��IRUPDU�DOXPQRV�FUtWLFRV��
DQDOtWLFRV��UHIOH[LYRV�TXH�VHDQ�FDSDFHV�GH�HQIUHQWDU�\�UHVROYHU�SUREOHPDV�GH�OD�YLGD�FRWLGLDQD�TXH�
VH�OHV�SUHVHQWHQ��/DV�DSOLFDFLRQHV�PXOWLPHGLD�ODV�SRGHPRV�GHVFDUJDU�GH�ORV�HQODFHV�TXH�VH�
SUHVHQWDQ�HQ�ODV�UHIHUHQFLDV�ELEOLRJUáILFDV�(VSLQRVD���&��������

Referencias \ %ibliografta 
$UULHWD��-����������Las prácticas de modelación como proceso de matematización en el aula��7HVLV�GH�

'RFWRUDGR�QR�SXEOLFDGD���&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV�GHO�,31��0p[LFR���
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$UWLJXH��0��HW��$O����������Ingeniería Didáctica en educación Matemática: Un esquema para la 
investigación en la enseñanza y el aprendizaje de las matemáticas��*UXSR�(GLWRULDO�,EHURDPpULFD��

$UWLJXH��0����������,QJHQLHUtD�GLGáFWLFD��(Q�0��$UWLJXH��5��'RXDG\��/��0RUHQR��	�3��*yPH]��(GV����
Ingeniería didáctica en educación matemática��SS����������&RORPELD��8QD�HPSUHVD�GRFHQWH��

%URXVVHDX��*����������/RV�GLIHUHQWHV�UROHV�GHO�PDHVWUR��(Q�&��3DUUD��HW�DO��Didáctica de Matemáticas. 
Aportes y reflexiones �SS�����������$UJHQWLQD��3DLGyV�(GXFDGRU��

%URXVVHDX��*����������Theory of didactical situations in mathematics��.OXZHU�$FDGHPLF�3XEOLVKHUV��
0DWKHPDWLFV�(GXFDWLRQV�/LEUDU\��9RO�������+RODQGD��

&KHYDOODUG��<����������La transposición didáctica: Del saber sabio al saber enseñado��$UJHQWLQD��
(GLWRULDO�$LTXH���

(GXFDFLyQ�%áVLFD�6HFXQGDULD����������Plan de estudios, 2006��5HFXSHUDGR�HO����GH�HQHUR�GH������GH�
KWWS���WHOHVHFXQGDULD�GJPH�VHS�JRE�P[�IRUPDFLRQ�SODQHVWXGLRV�����SGI�

(VSLQRVD��&����������Simulador del Plano Cartesiano.�5HFXSHUDGR�HO����GH�MXQLR�GHO������GH�
KWWSV���ZZZ�GURSER[�FRP�V��YG\GO[��NXZD[N�(OBSODQRBFDUWHVLDQR�KWPO�

(VSLQRVD��&����������Simulador de en Busca del Tesoro.�5HFXSHUDGR�HO����GH�MXQLR�GHO������GH�
KWWSV���ZZZ�GURSER[�FRP�V�K�EYQ[]PO��\U�L�(OBWHVRUR�KWPO�

(VSLQRVD��&����������Simulador del Laberinto.�5HFXSHUDGR�HO����GH�MXQLR�GHO������GH�
KWWSV���ZZZ�GURSER[�FRP�V�H��V����]�I]DTN�ODEHULQWR�KWPO�

(VSLQRVD��&����������Simulador de Serpientes y Escaleras.�5HFXSHUDGR�HO����GH�MXQLR�GHO������GH�
ZZZ�GURSER[�FRP�V�]XG�N�F�P�L�KO��VHUSLHQWHVB\BHVFDOHUDVFKDYR�KWPO��

/ySH]��&����������Las prácticas de modelación virtual, un estudio intercultural �7HVLV�GH�0DHVWUtD�QR�
SXEOLFDGD���)DFXOWDG�GH�0DWHPáWLFDV��8QLYHUVLGDG�$XWyQRPD�GH�*XHUUHUR��0p[LFR� 

0pQGH]��0����������La experiencia como la evolución de las prácticas: La experiencia de modelar 
linealmente situaciones análogas �7HVLV�GH�0DHVWUtD�QR�SXEOLFDGD���)DFXOWDG�GH�0DWHPáWLFDV��
8QLYHUVLGDG�$XWyQRPD�GH�*XHUUHUR��0p[LFR��

6HFUHWDULD�GH�(GXFDFLyQ�3~EOLFD���������(GXFDFLyQ�%áVLFD�6HFXQGDULD��Plan de estudios, 2011��
5HFXSHUDGR�GH�KWWS���EDVLFD�VHS�JRE�P[�UHIRUPDVHFXQGDULD��
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La entrevista de carácter socrático como una estrategia para 
producir conocimiento Matemático en educaciyn a distancia online 
(GLVRQ�$OEHUWR�Sucerquia 9HJD�
)DFXOWDG�GH�(GXFDFLyQ��8QLYHUVLGDG�GH�$QWLRTXLD�
&RORPELD�
HGLVRQ�VXFHUTXLD#XGHD�HGX�FR�
5HQp�$OHMDQGUR�Londoxo &DQR�
)DFXOWDG�GH�(GXFDFLyQ��8QLYHUVLGDG�GH�$QWLRTXLD�
&RORPELD�
UHQH�ORQGRQR#XGHD�HGX�FR�
&DUORV�0DULR�-aramillo�/ySH]�
)DFXOWDG�GH�&LHQFLDV�([DFWDV�\�1DWXUDOHV��8QLYHUVLGDG�GH�$QWLRTXLD�
&RORPELD�
FDUORV�MDUDPLOOR�#XGHD�HGX�FR�

Resumen 
(Q�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��XQR�GH�ORV�SURFHVRV�GH�LQWHUDFFLyQ�TXH�RFXUUHQ�SDUD�
SURGXFLU�FRQRFLPLHQWR��HV�HO�GLáORJR��%RUED��0DOKHLURV�\�$PDUDO���������VLQ�
HPEDUJR��HQ�HO�FDPSR�GH�OD�HGXFDFLyQ�PDWHPáWLFD��HVWH�GLáORJR�GHEH�WHQHU�
FDUDFWHUtVWLFDV�TXH�SHUPLWDQ�SURJUHVLYDPHQWH�OD�SURGXFFLyQ�GH�FRQRFLPLHQWR�
PDWHPáWLFR��(O�GLáORJR�VRFUáWLFR�VH�UHFRQRFH�FRPR�XQ�PpWRGR�SDUD�TXH�XQ�DSUHQGL]�
HQFXHQWUH�OD�YHUGDG�VREUH�XQ�FRQRFLPLHQWR��DVt�PLVPR��OD�HQWUHYLVWD�GH�FDUáFWHU�
VRFUáWLFR�VH�KD�LPSOHPHQWDGR�FRPR�XQD�HVWUDWHJLD�TXH�SHUPLWH�JHQHUDU��SRU�XQD�ODGR��
H[SHULHQFLDV�GH�DSUHQGL]DMH�HQ�UHODFLyQ�FRQ�XQ�FRQRFLPLHQWR�PDWHPáWLFR�\�SRU�RWUR�
ODGR��LGHQWLILFDU�HO�FRQRFLPLHQWR�TXH�VH�KD�SURGXFLGR��/RQGRxR���������(O�SUHVHQWH�
HVWXGLRUHWRPD�HVWD�HVWUDWHJLD�SDUD�SURSLFLDU�LQWHUDFFLRQHV�HQ�XQ�FROHFWLYR�GH�
HVWXGLDQWHV�FRQ�PHGLRV�TXH�SHUPLWD�XQD�SURGXFFLyQ�GH�FRQRFLPLHQWR�PDWHPáWLFR�GH�
XQ�FXUVR�HQ�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��HO�FXDO�VH�GHVDUUROOD�HQ�HO�PDUFR�GHO�
SUR\HFWR�GH�LQYHVWLJDFLyQ�&2/&,(1&,$6�&$3(6���
Palabras clave��HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR��
KXPDQRV�FRQ�PHGLRV��SURGXFFLyQ�GH�FRQRFLPLHQWR�PDWHPáWLFR��

Conte[tuali]aciyn del estudio 
(VWD�LQYHVWLJDFLyQ�HV�PRWLYDGD�SRU�OD�SURSLD�H[SHULHQFLD�GRFHQWH�GH�ORV�LQYHVWLJDGRUHV��

UHODFLRQDGD�FRQ�ORV�FXUVRV�GH�PDWHPáWLFDV�TXH�VH�LPSDUWHQ�HQ�ORV�SURJUDPDV�GH�SUHJUDGR�GH�OD�

�������������������������������������������������
��3UR\HFWR�GH�LQYHVWLJDFLyQ�³/D�IRUPDFLyQ�SRVJUDGXDGD�GH�SURIHVRUHV�GH�PDWHPáWLFDV�HQ�XQ�DPELHQWH�GH�
HGXFDFLyQ�RQOLQH´�DSUREDGR�FRQ�FyGLJR�1���������������GH�OD�FRQYRFDWRULD�����GHO�������TXH�VH�YLHQH�
GHVDUUROODQGR�GH�PDQHUD�FRRSHUDGD�HQWUH�ORV�JUXSRV�GH�LQYHVWLJDFLyQ�(GXFDFLyQ�0DWHPáWLFD�H�+LVWRULD�
�('80$7+��GH�&RORPELD�\�HO�*UXSR�GH�3HVTXLVD�HP�,QIRUPáWLFD��RXWUDV�0tGLDV�H�(GXFDomR�
0DWHPáWLFD��*3,0(0��GH�%UDVLO��\�FRQ�DSR\R�GH�HQWLGDGHV�FRPR�&2/&,(1&,$6�\�&$3(6�
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)DFXOWDG�GH�,QJHQLHUtD�GHVDUUROODGRV�HQ�DPELHQWHV�RQOLQH�GHO�SURJUDPD�8GH#���HQWUH�HOORV�HO�GH�
&áOFXOR�,QWHJUDO��GRQGH�VH�FXHVWLRQD�VREUH�DVSHFWRV�UHODFLRQDGRV�FRQ�ORV�SURFHVRV�GH�LQWHUDFFLyQ�
HQWUH�HVWXGLDQWHV�\�GRFHQWHV�\�WDPELpQ�FRQ�ORV�UHVSHFWLYRV�PHGLRV�SURSLRV�GHO�SURJUDPD��HQ�WDQWR�
TXH��HQ�DOJXQRV�FDVRV��ORV�HVWXGLDQWHV�KDQ�PDQLIHVWDGR�TXH�KDFH�IDOWD�³XQD�PD\RU�LQWHUDFFLyQ´��
SDUD�³FRPSUHQGHU´�ORV�FRQRFLPLHQWRV�PDWHPáWLFRV�UHVSHFWLYRV�GHO�FXUVR��'DGR�OR�DQWHULRU��VH�
SRGUtD�LQWHUSUHWDU�TXH�OD�LQWHUDFFLyQ�HV�XQ�HOHPHQWR�TXH�LQIOX\H�SDUD�TXH�ORV�HVWXGLDQWHV�
FRQVWUX\DQ�FRQRFLPLHQWR�PDWHPáWLFR�DVRFLDGR�D�ORV�FRQFHSWRV�GHO�FXUVR��DVSHFWR�TXH�QR�HVWá�
FODUDPHQWH�HVWDEOHFLGR�HQ�OD�HVWUXFWXUD�GHO�SURJUDPD�8GH#��$Vt�PLVPR��OD�LQYHVWLJDFLyQ�VH�
DSR\D�HQ�HVWXGLRV�UHDOL]DGRV�SRU�DXWRUHV�WDOHV�FRPR��%RUED�\�9LOODUHDO��������%RUED�HW�DO��������
%DLUUDO��������=XODWWR�������\�%DUERVD���������TXLHQHV�UHFRQRFHQ�OD�LQWHUDFFLyQ�FRPR�XQ�
FRPSRQHQWH�LPSRUWDQWH�GH�ORV�SURFHVRV�TXH�VH�LPSDUWHQ�HQ�HGXFDFLyQ�D�GLVWDQFLD�YLUWXDO��

(Q�HGXFDFLyQ�XQLYHUVLWDULD�ORV�FRQFHSWRV�PDWHPáWLFRV��HVSHFLDOPHQWH��ORV�UHODFLRQDGRV�FRQ�
HO�SHQVDPLHQWR�PDWHPáWLFR�DYDQ]DGR��UHYLVWHQ�XQD�JUDQ�LPSRUWDQFLD�HQ�HO�GHVDUUROOR�GH�ORV�
FRQRFLPLHQWRV�PDWHPáWLFRV�GH�ORV�GLIHUHQWHV�FXUVRV�GH�FáOFXOR��3RU�OR�WDQWR��DQDOL]DU�OD�PDQHUD�
FyPR�ORV�HVWXGLDQWHV�LQWHUDFW~DQ�FRQ�ORV�PHGLRV�GXUDQWH�VX�SURFHVR�GH�DSUHQGL]DMH�SDUD�FRQVWUXLU�
VX�FRQRFLPLHQWR�PDWHPáWLFR��HV�REMHWR�GH�HVSHFLDO�LQWHUpV�SDUD�HO�SUHVHQWH�HVWXGLR��

(Q�XQ�FXUVR�GH�FáOFXOR��HO�FRQRFLPLHQWR�PDWHPáWLFR��WDQWR�HQ�VXV�DVSHFWRV�FRQFHSWXDOHV�
FRPR�SURFHGLPHQWDOHV��KDFH�SDUWH�GHO�SURFHVR�GH�DSUHQGL]DMH��SRU�OR�WDQWR��UHFRQRFHU�VXV�
FDUDFWHUtVWLFDV��GHILQLFLRQHV�\�SURSLHGDGHV��HV�IXQGDPHQWDO�SDUD�HO�GHVDUUROOR�GHO�FXUVR�\�GH�OD�
LQYHVWLJDFLyQ��6L�ELHQ�OD�LQYHVWLJDFLyQ�QR�SRGUá�DERUGDU�WRGRV�ORV�FRQRFLPLHQWRV�PDWHPáWLFRV�GH�
XQ�FXUVR�GH�FáOFXOR�LQWHJUDO��FHQWUDUá�VX�DWHQFLyQ�HQ�DOJXQRV�FRQFHSWRV�UHODFLRQDGRV�FRQ�
SURFHVRV�GH�UD]RQDPLHQWR�LQILQLWR��KDFLHQGR�pQIDVLV�HQ�LGHQWLILFDU�ODV�LQWHUDFFLRQHV�TXH�SHUPLWDQ�
SURGXFLU�XQ�FRQRFLPLHQWR�PDWHPáWLFR��(QWUH�ORV�FRQFHSWRV�UHOHYDQWHV�GHO�FXUVR�GH�FáOFXOR�
LQWHJUDO��HVWáQ��HO�áUHD�EDMR�XQD�FXUYD��OD�LQWHJUDO�LQGHILQLGD��HO�WHRUHPD�IXQGDPHQWDO�GHO�FáOFXOR�
\�OD�FRQYHUJHQFLD�GH�VHULHV��

$O�SDUHFHU��ODV�GLIHUHQWHV�LQWHUDFFLRQHV�FRQ�ORV�P~OWLSOHV�PHGLRV�HVWáQ�GLUHFWDPHQWH�
UHODFLRQDGDV�FRQ�ODV�GLIHUHQWHV�PDQHUDV�HQ�TXH�ORV�HVWXGLDQWHV�SURGXFHQ�HO�FRQRFLPLHQWR�
PDWHPáWLFR��$GHPáV��SDUD�TXH�HVWD�SURGXFFLyQ�SXHGD�HQULTXHFHUVH��VH�HVSHUD�TXH�HO�HVWXGLDQWH��
LQWHUDFW~H�GH�PDQHUD�UHIOH[LYD��FUtWLFD��DQDOtWLFD�\�FUHDWLYD�FRQ�HVWRV�P~OWLSOHV�PHGLRV��VLQ�
HPEDUJR��ORV�FXUVRV�GH�PDWHPáWLFDV�GHO�SURJUDPD�8GH#�QR�LQFOX\HQ�FULWHULRV�TXH�SHUPLWDQ�
GHVFULELU�HVWD�LQWHUDFFLyQ�\�DQDOL]DU�HO�FRQRFLPLHQWR�PDWHPáWLFR�SURGXFLGR�SRU�OD�XQLGDG�
HVWXGLDQWHV�FRQ�PHGLRV��

'DGR�OR�DQWHULRU��HVWD�LQYHVWLJDFLyQ�SUHWHQGH�UHDOL]DU�UHIOH[LRQHV�VREUH�OD�PDQHUD�FyPR�XQ�
FROHFWLYR�GH�HVWXGLDQWHV�FRQ�PHGLRV�LQWHUDFW~DQ�SDUD�SURGXFLU�FRQRFLPLHQWR��HVSHFtILFDPHQWH�ORV�
UHODFLRQDGRV�FRQ�HO�FXUVR�GH�FáOFXOR�LQWHJUDO�TXH�VH�GHVDUUROOD�HQ�DPELHQWHV�YLUWXDOHV�GH�
DSUHQGL]DMH��SHUPLWLHQGR�LQGDJDU�VREUH�XQD�YLVLyQ�GH�ORV�SRVLEOHV�REVWáFXORV�FRQFHSWXDOHV�TXH�VH�
HQFXHQWUDQ�HQ�GLFKDV�FRQVWUXFFLRQHV�\�DVt��HVWDEOHFHU�UXWDV�PHWRGROyJLFDV�TXH�SRVLELOLWHQ�HO�
PHMRUDPLHQWR�GH�ORV�SURFHVRV�GH�HQVHxDQ]D�\�DSUHQGL]DMH�GH�ODV�PDWHPáWLFDV��DERUGDGRV�HQ�
SURJUDPDV�GH�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��

�������������������������������������������������
��3URJUDPD�GH�HGXFDFLyQ�YLUWXDO�GH�OD�)DFXOWDG�GH�LQJHQLHUtD�GH�OD�8QLYHUVLGDG�GH�$QWLRTXLD�
KWWS���ZZZ�XGHD�HGX�FR�SRUWDO�SDJH�SRUWDO�3URJUDPDV�XGHDUURED�
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Referentes teyricos 
(VWH�SUR\HFWR�GH�LQYHVWLJDFLyQ�WLHQH�FRPR�UHIHUHQWH�SULQFLSDO��HO�FRQVWUXFWR�WHyULFR�

³+XPDQV�ZLWK�PHGLD´�SODQWHDGR�SRU�%RUED�\�9LOODUHDO���������VLQ�HPEDUJR��GHMD�DELHUWD�OD�
SRVLELOLGDG�GH�TXH�RWURV�UHIHUHQWHV�WHyULFRV�SXHGDQ�FRQWULEXLU�D�GHYHODU�ODV�LQWHUDFFLRQHV�TXH�
UHDOL]DQ�XQ�FROHFWLYR�GH�HVWXGLDQWHV�FRQ�PHGLRV��SDUD�OD�SURGXFFLyQ�GH�FRQRFLPLHQWR�PDWHPáWLFR�
HQ�OD�(GXFDFLyQ�D�GLVWDQFLD�HQ�OD�PRGDOLGDG�RQOLQH��

(O�FRQVWUXFWR�WHyULFR�SURSXHVWR�SRU�ORV�LQYHVWLJDGRUHV�0DUFHOR�&��%RUED�\�0yQLFD�
9LOODUHDO�HQ�HO�DxR�������QDFH�GH�ODV�UHIOH[LRQHV�UHDOL]DGDV�SRU�ORV�DXWRUHV��VREUH�OD�DSDUHQWH�
GLFRWRPtD�TXH�VH�SUHVHQWD�HQWUH�ORV�KXPDQRV�\�OD�WHFQRORJtD��\�ODV�FRQVHFXHQFLDV�UHOHYDQWHV�TXH�
VH�SUHVHQWDQ�HQ�HO�DXOD�GH�FODVH��,JXDOPHQWH��SURSRQH�KDEODU�GH�OD�WHFQRORJtD�FRPR�ODV�
KHUUDPLHQWDV�HQ�LQWHUDFFLyQ�FRQ�ORV�VHUHV�KXPDQRV��GH�WDO�PDQHUD�TXH��QR�VH�FRQWHPSOD�OD�
SRVLELOLGDG�GH�SHQVDUORV�GH�IRUPD�LQGHSHQGLHQWH��SRU�OR�WDQWR��DVXPH�ORV�KXPDQRV�\�OD�WHFQRORJtD�
FRPR�XQD�XQLGDG�TXH�GHWHUPLQD�OD�SURGXFFLyQ�GH�FRQRFLPLHQWR��

3RU�RWUD�SDUWH��GDGR�TXH�OD�LQYHVWLJDFLyQ�HV�GHVDUUROODGD�HQ�XQ�SURJUDPD�GH�HGXFDFLyQ�D�
GLVWDQFLD�RQOLQH��HV�QHFHVDULR�WHQHU�HQ�FXHQWD�DOJXQDV�GH�VXV�GHILQLFLRQHV��HQWUH�HOODV�WHQHPRV�OD�
HGXFDFLyQ�D�GLVWDQFLD�SDUD�0RUDQ���������³HV�HO�SURFHVR�GH�HQVHxDQ]D�\�DSUHQGL]DMH��PHGLDGR�
SRU�ODV�WHFQRORJtDV��GRQGH�SURIHVRUHV�\�DOXPQRV�HVWáQ�VHSDUDGRV�HQ�HO�HVSDFLR�\�R�HQ�HO�WLHPSR´�
�S�����SRU�RWUD�SDUWH��VHJ~Q�%RUED�HW�DO��������³SXHGH�VHU�HQWHQGLGD�FRPR�OD�PRGDOLGDG�GH�
HGXFDFLyQ�TXH�DFRQWHFH�SULPRUGLDOPHQWH�PHGLDGD�SRU�LQWHUDFFLRQHV�YtD�LQWHUQHW�\�WHFQRORJtDV�
DVRFLDGDV´��S������SDUD�6DOD]DU�\�0HOR��������³VH�GHILQH�FRPR�XQ�FRQMXQWR�GH�UHODFLRQHV�
SHGDJyJLFDV�HQWUH�HVWXGLDQWHV��GRFHQWHV�H�LQVWLWXFLyQ��EDVDGDV�R�DSR\DGDV�HQ�HO�XVR�GH�
WHFQRORJtDV�SDUD�HO�GHVDUUROOR�VLVWpPLFR�GH�SURFHVRV�IRUPDWLYRV�GH�FDOLGDG´��S�������(VWDV�
SRVWXUDV�VH�FRQVLGHUDQ�SHUWLQHQWHV�\D�TXH�VHJ~Q�HO�0LQLVWHULR�GH�(GXFDFLyQ�1DFLRQDO���������
FRQVLGHUD�OD�HGXFDFLyQ�YLUWXDO��³WDPELpQ�OODPDGD��HGXFDFLyQ�HQ�OtQHD���VH�UHILHUH�DO�GHVDUUROOR�GH�
SURJUDPDV�GH�IRUPDFLyQ�TXH�WLHQHQ�FRPR�HVFHQDULR�GH�HQVHxDQ]D�\�DSUHQGL]DMH�HO�FLEHUHVSDFLR�´�
�S����FDUDFWHUtVWLFDV�TXH�FRUUHVSRQGHQ�DO�SURJUDPD�8GH#��

'HVGH�ODV�GLIHUHQWHV�FRQFHSFLRQHV�PHQFLRQDGDV�\�WHQLHQGR�HQ�FXHQWD�HO�FRQWH[WR�GHO�
SURJUDPD�8GH#��OD�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��SXHGH�HQWHQGHUVH�FRPR�HO�SURFHVR�GH�
LQWHUDFFLyQ�HQWUH�HVWXGLDQWHV�\�GRFHQWHV��D�WUDYpV�GH�GLIHUHQWHV�LQWHUIDFHV�WHFQROyJLFDV�\�RWURV�
PHGLRV��TXH�SHUPLWHQ�HO�GLáORJR��OD�FRPXQLFDFLyQ�\�OD�SURGXFFLyQ�GH�FRQRFLPLHQWR���6XFHUTXLD��
/RQGRxR�\�-DUDPLOOR��������

'HVGH�ORV�SULQFLSDOHV�UHIHUHQWHV�WHyULFRV�XVDGRV�HQ�HVWD�LQYHVWLJDFLyQ��+XPDQV�ZLWK�PHGLD�
GH�%RUED�\�9LOODUHDO��������\�(GXFDFLyQ�D�'LVWDQFLD�2QOLQH�GH�%RUED�HW�DO���������VH�UHFRQRFH�
TXH�HO�GLáORJR�HV�XQ�IDFWRU�LPSRUWDQWH�HQ�OD�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��'HVGH�HO�FRQWH[WR�GH�
ODV�PDWHPáWLFDV��VH�LGHQWLILFD�TXH�HVWH�WLSR�GH�GLáORJR�GHEH�SUHVHQWDU�DOJXQDV�FDUDFWHUtVWLFDV�
SDUWLFXODUHV��HQWUH�RWUDV��GHEH�SHUPLWLU�SRU�SDUWH�GH�XQ�FROHFWLYR�GH�SHUVRQDV�OD�H[SUHVLyQ�GH�
LGHDV��FRQRFLPLHQWRV��UD]RQDPLHQWR�FUtWLFR�\�UHIOH[LYR��SURFHVRV�DUJXPHQWDWLYRV��HWF��3DUD�TXH�
GLFKD�SURGXFFLyQ�SXHGD�JHQHUDUVH��HVWDV�FDUDFWHUtVWLFDV�GHEHQ�HVWDU�HQ�FRUUHVSRQGHQFLD�FRQ�ODV�
SURSLDV�GHO�GLáORJR�VRFUáWLFR��

6yFUDWHV�SURSXVR�HO�Diálogo Socrático�FRPR�XQ�PpWRGR�SDUD�TXH�HO�DSUHQGL]�HQFXHQWUH�OD�
YHUGDG�VREUH�XQ�FRQRFLPLHQWR��'H�OD�7RUUH������E���(O�GLáORJR�VRFUáWLFR�HV�UHFRQRFLGR�GHVGH�OD�
DQWLJ�HGDG��FRPR�XQD�HVWUDWHJLD�SDUD�SURPRYHU�HO�SHQVDPLHQWR�FUtWLFR��GH�WDO�PDQHUD��TXH�VHD�HO�
HVWXGLDQWH�TXLHQ�GHVFXEUD�HO�FRQRFLPLHQWR��D�SDUWLU�GH�XQD�VHULH�GH�SUHJXQWDV�\�QR�GH�UHVSXHVWDV��
HV�GHFLU��TXH�FRQVWUX\D�VX�FRQRFLPLHQWR�D�SDUWLU�GH�OD�UHIOH[LyQ�FUtWLFD�GH�XQD�VLWXDFLyQ�PRWLYDGD�
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SRU�XQD�VHULH�GH�LQWHUURJDQWHV��(Q�HVWH�VHQWLGR��HV�XQD�HVWUDWHJLD�TXH�SXHGH�VHU�DUWLFXODGD�D�OD�
(GXFDFLyQ�D�GLVWDQFLD�RQOLQH�WHQLHQGR�HQ�FXHQWD�ODV�GLYHUVDV�SRVLELOLGDGHV�GH�LQWHUDFFLyQ�TXH�VH�
JHQHUDQ�D�WUDYpV�GH�ORV�P~OWLSOHV�PHGLRV��

'H�OD�7RUUH������D��GHVFULEH�OD�LPSRUWDQFLD�GHO�PpWRGR�VRFUáWLFR�HQ�OD�HQVHxDQ]D�GH�XQ�
FRQRFLPLHQWR�PDWHPáWLFR��HO�GHVDUUROOR�GH�HVWD�HVWUDWHJLD�OR�SURSRQH�GHVGH�OD�HODERUDFLyQ�GH�XQD�
HQWUHYLVWD��GRQGH�SDUWLHQGR�GH�SUHJXQWDV�JHQHUDOHV�VH�PRWLYD�DO�HVWXGLDQWH�SURJUHVLYDPHQWH�D�
SURGXFLU�XQ�FRQRFLPLHQWR��(Q�OD�HQWUHYLVWD��HO�OHQJXDMH�HV�XQ�IDFWRU�IXQGDPHQWDO�SDUD�GHWHUPLQDU�
VL�HO�HVWXGLDQWH�KD�FRPSUHQGLGR�ORV�FRQRFLPLHQWRV�PDWHPáWLFRV��HO�YRFDEXODULR��ODV�UHODFLRQHV�
VLJQLILFDWLYDV�HQWUH�ORV�FRQFHSWRV��HQWUH�RWURV�DVSHFWRV��VRQ�IDFWRUHV�GH�DQáOLVLV�HQ�HVWD�SURSXHVWD�
GH�HQVHxDQ]D��$Vt�PLVPR��/RQGRxR���������WDPELpQ�SURSRQH�OD�XWLOL]DFLyQ�GH�XQD�HQWUHYLVWD�GH�
FDUáFWHU�VRFUáWLFR�FRPR�XQD�HVWUDWHJLD�SDUD�OD�FRPSUHQVLyQ�GHO�FRQRFLPLHQWR�PDWHPáWLFR��

(O�FRQVWUXFWR�WHyULFR�+XPDQV�ZLWK�PHGLD�SUHVHQWD�FRPR�HMHPSORV�GH�SURGXFFLyQ�GH�
FRQRFLPLHQWR��DOJXQRV�GLáORJRV�UHDOL]DGRV�SRU�ORV�SURIHVRUHV�HQ�IRUPDFLyQ�SRVJUDGXDGD�GH�
FXUVRV�GH�JHRPHWUtD�GLQáPLFD�GHVDUUROODGRV�HQ�DPELHQWHV�RQOLQH��%RUED�\�9LOODUHDO���������/DV�
HQWUHYLVWDV�IXHURQ�XWLOL]DGDV�FRPR�XQD�GH�ODV�KHUUDPLHQWDV�TXH�HYLGHQFLDQ�HO�FRQRFLPLHQWR�
SURGXFLGR�SRU�HO�FROHFWLYR�GH�SDUWLFLSDQWHV�GHO�FXUVR�\�IXHURQ�HO�SULQFLSDO�LQVWUXPHQWR�GH�
DQáOLVLV��6LQ�HPEDUJR��HO�GLáORJR�VRFUáWLFR�QR�VH�XWLOL]D�HQ�ODV�HQWUHYLVWDV�FRPR�XQD�HVWUDWHJLD�
PHWRGROyJLFD�SDUD�OD�SURGXFFLyQ�GH�FRQRFLPLHQWR��DVSHFWR�TXH�SUHWHQGH�VHU�DERUGDGR�HQ�OD�
SUHVHQWH�LQYHVWLJDFLyQ�D�WUDYpV�GHO�GLVHxR�GH�XQD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR���

$�FRQWLQXDFLyQ��VH�DPSOtD�OD�FRQFHSFLyQ�GH�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR�TXH�VH�YLHQH�
GLVHxDQGR��DQDOL]DQGR�\�UHILQDQGR�HQ�FRUUHVSRQGHQFLD�DO�WUDEDMR�GH�FDPSR�SURSLR�GH�OD�
LQYHVWLJDFLyQ��OD�FXDO�SXHGH�FRQVLGHUDUVH�FRPR�XQD�HVWUDWHJLD�PHWRGROyJLFD�HQ�HO�SUHVHQWH�
HVWXGLR��WHQLHQGR�HQ�FXHQWD�ODV�SHUVSHFWLYDV�GH�OD�LQYHVWLJDFLyQ�FXDOLWDWLYD�HQ�HGXFDFLyQ�
PDWHPáWLFD�SURSXHVWDV�SRU�%RUED\�$UDXMR��������\�TXH�VH�HQFXHQWUDQ�HQ�FRUUHVSRQGHQFLD�FRQ�OD�
SURGXFFLyQ�GH�FRQRFLPLHQWR�SRU�SDUWH�GH�XQ�FROHFWLYR�SHQVDQWH�FRQVWLWXLGR�SRU�VHUHV�KXPDQRV�
FRQ�PHGLRV��

(ntrevista de carácter socrático 
6HJ~Q�'H�OD�7RUUH������E��FLWDGR�SRU��/RQGRxR��������³(O�SURSyVLWR�GH�6yFUDWHV��WDO�FRPR�

VH�SHUILOD�HQ�ORV�GLáORJRV�GH�3ODWyQ��HV�TXH�VX�LQWHUORFXWRU�GHVFXEUD�OD�YHUGDG�VREUH�HO�FRQFHSWR�
TXH�VH�HVWá�GHEDWLHQGR��>«@�QR�FRPR�XQ�UHVXOWDGR�GH�OD�HQVHxDQ]D��VLQR��SRU�OD�SURSLD�UHIOH[LyQ´�
�S������$Vt�PLVPR��SODQWHD�TXH��

(O�PpWRGR�HPSOHDGR�SRU�6yFUDWHV�FRQVWD�GH�GRV�SDUWHV��GHVWUXFWLYD�XQD��FUHDWLYD�OD�
RWUD��(Q�OD�SULPHUD�HWDSD��6yFUDWHV�WRPD�FRPR�SXQWR�GH�SDUWLGD�OD�FRQFHSFLyQ�GHO�
LQWHUORFXWRU�DFHUFD�GHO�DVXQWR�HQ�FXHVWLyQ��SHUPLWLpQGROH�GHVFXEULU�ODV�FRQWUDGLFFLRQHV�\�ODV�
IDOWDV�GH�WDO�FRQFHSFLyQ��(Q�OD�VHJXQGD�HWDSD��OODPDGD�PD\pXWLFD��6yFUDWHV�VH�YH�D�Vt�
PLVPR�FRPR�XQD�SDUWHUD�TXH�D\XGD�D�VX�LQWHUORFXWRU�D�GDU�D�OX]��D�GHVFXEULU��D�GHV�YHODU�OD�
YHUGDG�TXH�OOHYD�HQ�Vt�PLVPR��D�TXLWDUOH�D�HVWD�YHUGDG�HO�YHOR�TXH�OD�FXEUH���S�����

3DUD�HO�GLVHxR�\�DSOLFDFLyQ�GH�OD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR��VH�WLHQHQ�HQ�FXHQWD�ODV�
FDUDFWHUtVWLFDV�HQXQFLDGDV�SRU�/RQGRxR���������HQ�UHODFLyQ�DO�GLáORJR�TXH�VRVWLHQH�6yFUDWHV�FRQ�
HO�HVFODYR�GH�0HQyQ��(VWDV�FDUDFWHUtVWLFDV�KDQ�VLGR�XWLOL]DGDV�HQ�RWUDV�LQYHVWLJDFLRQHV�FRPR�ODV�
GH�-DUDPLOOR���������'H�OD�7RUUH������D���/RQGRxR��������\�-DUDPLOOR��/RQGRxR�\�-XUDGR�
�������HQWUH�RWUDV�SDUD�OD�FRPSUHQVLyQ�GH�FRQRFLPLHQWRV�PDWHPáWLFRV��$�SDUWLU�GH�HOODV��VH�
UHDOL]D�XQD�DGDSWDFLyQ�HQ�HO�FRQWH[WR�GH�OD�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH�GH�OD�VLJXLHQWH�PDQHUD��
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• /D�LQWHQFLRQDOLGDG�GH�OD�HQWUHYLVWD�
(Q�XQD�HQWUHYLVWD��XQD�GH�ODV�FDUDFWHUtVWLFDV�IXQGDPHQWDOHV�³FRQVLVWH�HQ�TXH�HO�

HQWUHYLVWDGRU�FRQR]FD�D�FDEDOLGDG�ORV�REMHWLYRV�TXH�GHEH�ORJUDU�HO�HQWUHYLVWDGR�GXUDQWH�VX�
GHVDUUROOR´��/RQGRxR��������S�������3RU�VX�SDUWH��GHVDUUROODU�OD�HQWUHYLVWD�HQ�XQ�DPELHQWH�YLUWXDO��
LPSOLFD�TXH�HO�HQWUHYLVWDGRU�GHEH�WHQHU�FODULGDG�GH�ORV�DVSHFWRV�TXH�SUHWHQGH�DOFDQ]DU�\�ODV�
SRVLELOLGDGHV�GH�LQWHUDFFLyQ�TXH�HO�PHGLR�HOHJLGR�SXHGH�SURSRUFLRQDU��FRPR�WDPELpQ�QR�GHEH�
SHUGHU�HO�UXPER�GH�ORV�SURSyVLWRV�GH�OD�HQWUHYLVWD�GHELGR�D�ODV�GLVWUDFFLRQHV�TXH�ORV�PHGLRV�
SXHGHQ�RIUHFHU��(VWRV�DVSHFWRV�HVWáQ�UHODFLRQDGRV�SULQFLSDOPHQWH�FRQ�HO�SURFHVR�GH�LQWHUDFFLyQ�
TXH�SHUPLWH�XQD�SURGXFFLyQ�GH�FRQRFLPLHQWRV�PDWHPáWLFRV��GH�WDO�PDQHUD�TXH��GXUDQWH�HO�
GHVDUUROOR�GH�OD�HQWUHYLVWD��HO�HQWUHYLVWDGRU�QR�SLHUGD�GH�YLVWD�ODV�FDUDFWHUtVWLFDV�GHO�FRQRFLPLHQWR�
PDWHPáWLFR�\�OD�PDQHUD�FyPR�ORV�SDUWLFLSDQWHV�UHDOL]DQ�VXV�LQWHUDFFLRQHV�SDUD�GLFKD�
FRQVWUXFFLyQ��DGHPáV��HV�LPSRUWDQWH�WHQHU�HQ�FXHQWD�TXH�HO�HQWUHYLVWDGRU�SXHGH�SUHSDUDU�ORV�
DPELHQWHV�YLUWXDOHV�GH�DFXHUGR�FRQ�ORV�SURSyVLWRV�GH�OD�HQWUHYLVWD��SDUD�SRVLELOLWDU�XQD�
RULHQWDFLyQ�GH�ODV�LQWHUDFFLRQHV��

• (O�OHQJXDMH�
(O�OHQJXDMH�HV�XQ�IDFWRU�IXQGDPHQWDO�GH�XQD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR��\D�TXH�SHUPLWH�

H[SOLFLWDU�OD�FRPSUHQVLyQ�GH�ORV�FRQRFLPLHQWRV��'H�OD�7RUUH��������\��DO�PLVPR�WLHPSR��
HYLGHQFLDU�HO�FRQRFLPLHQWR�PDWHPáWLFR�SURGXFLGR�(Q�HVWH�VHQWLGR��GH�OD�PDQHUD�HQ�TXH�HO�
HQWUHYLVWDGRU�XWLOLFH�XQ�YRFDEXODULR�IDPLOLDU�DO�HQWUHYLVWDGR�\�DFRUGH�D�VXV�FRQRFLPLHQWRV�VREUH�
HO�WHPD�HQ�FXHVWLyQ��GHSHQGH�TXH�VH�GHVDUUROOH�XQ�GLáORJR�TXH�SHUPLWD�XQD�IOXLGD�LQWHUDFFLyQ���

7HQLHQGR�HQ�FXHQWD�ORV�PHGLRV�TXH�VH�XWLOL]DQ�HQ�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��FRPR�SRU�
HMHPSOR��ORV�HVSDFLRV�SDUD�HO�&KDW��GRQGH�RFXUUH�XQ�IHQyPHQR�GHVFULWR�SRU�%RUED�\�
9LOODUHDO�������\�WDPELpQ�SRU�%RUED�HW�DO���������GHQRPLQDGR�multi-diálogo��HQ�HO�FXDO�RFXUUHQ�
GLáORJRV�VLPXOWáQHRV�H�LQWHUVHFWDGRV�HQ�ORV�FXDOHV�HO�HQWUHYLVWDGRU�GHEH�WUDWDU�GH�SHUFLELU�HQ�ODV�
UHVSXHVWDV��VH�KDFH�QHFHVDULR�TXH�HO�LQYHVWLJDGRV�KDJD�XVR�GH�RWUDV�SUHJXQWDV�SDUD�SURIXQGL]DU�R��
GH�RWUR�ODGR��SRGHU�DYDQ]DU��HQ�FDVR�GH�KDEHU�ORJUDGR�XQ�SURJUHVR�HQ�OD�SURGXFFLyQ�GH�
FRQRFLPLHQWR��

• /RV�FRQFHSWRV�EáVLFRV�
,QLFLDOPHQWH��OD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR�GHEH�LQGDJDU�VREUH�ORV�FRQRFLPLHQWRV�

SUHYLRV�TXH�HO�HVWXGLDQWH�SRVHH��GH�WDO�PDQHUD�TXH�VH�WHQJD�HQ�FXHQWD�XQD�UHG�FRQFHSWXDO�
SUHOLPLQDU��HQ�OD�TXH�VH�HVWDEOH]FDQ�ORV�FRQFHSWRV�\�VXV�UHODFLRQHV��/RV�PHGLRV�RIUHFLGRV�SRU�ORV�
DPELHQWHV�YLUWXDOHV�IDFLOLWDQ�HVWH�SURFHVR�GH�LQGDJDFLyQ��\D�TXH�ORV�PHFDQLVPRV�GH�YLVXDOL]DFLyQ�
VH�FRQYLHUWHQ�HQ�XQD�KHUUDPLHQWD�PáV�SRGHURVD�SDUD�DEVWUDHU�ORV�FRQFHSWRV�PDWHPáWLFRV��(Q�HVWH�
SURFHVR��HO�HQWUHYLVWDGRU�GHEH�VXPLQLVWUDU�OD�LQIRUPDFLyQ�EáVLFD��ODV�DFWLYLGDGHV�TXH�VH�SUHWHQGHQ�
GHVDUUROODU�\�ORV�FRQFHSWRV�TXH�VHUáQ�DERUGDGRV�GXUDQWH�HO�GHVDUUROOR�GH�OD�HQWUHYLVWD��

• /DV�H[SHULHQFLDV�SUHYLDV�GHO�HQWUHYLVWDGR�
(Q�FRUUHVSRQGHQFLD�FRQ�ORV�FRQRFLPLHQWRV�SUHYLRV�\�FRQFHSWRV�EáVLFRV��VH�GHEHQ�SODQWHDU�

VLWXDFLRQHV�TXH�SHUPLWDQ�DO�HQWUHYLVWDGR�GLDORJDU�D�SDUWLU�GH�VX�H[SHULHQFLD��HO�HQWUHYLVWDGRU�SRU�
VX�SDUWH�GHEH�JHQHUDU�³SUHJXQWDV�LQTXLVLWLYDV��SUHJXQWDV�TXH�FRQGXFHQ�D�OD�E~VTXHGD�FXLGDGRVD�
GH�OR�TXH�VH�TXLHUH�FRQRFHU��DFHUFD�GH�VLWXDFLRQHV��LPáJHQHV�R�HMHPSORV�GH�OD�YLGD�FRWLGLDQD´�
�/RQGRxR��������S�����TXH�OH�SHUPLWDQ�HYRFDU�LGHDV�\�FRQHFWDUODV�FRQ�HO�HQWRUQR�TXH�OH�HV�
IDPLOLDU�DO�HQWUHYLVWDGR�(Q�HVWH�VHQWLGR��OD�XWLOL]DFLyQ�GH�ORV�DPELHQWHV�YLUWXDOHV��WDOHV�FRPR�XQ�
FKDW�R�XQD�YLGHR�FRQIHUHQFLD��SRU�HMHPSOR��SRGUtDQ�SHUPLWLU�OD�LQWHUORFXFLyQ�HQWUH�YDULRV�
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HQWUHYLVWDGRV�SDUD�FRPSDUWLU�VXV�H[SHULHQFLDV�HQ�WRUQR�D�XQ�PLVPR�FRQFHSWR��OR�TXH�SRVLELOLWDUtD�
XQD�QXHYD�SURGXFFLyQ�GH�FRQRFLPLHQWR��

• (O�GLáORJR�LQTXLVLWLYR�
6HJ~Q�/RQGRxR���������³HO�GLáORJR�LQTXLVLWLYR�OH�SHUPLWH�DO�HQWUHYLVWDGRU�XQD�LQWHUDFFLyQ�

FRQ�HO�HQWUHYLVWDGR�\��D�WUDYpV�GH�XQ�SHQVDPLHQWR�GLVFXUVLYR��TXH�pO�GHVFXEUD��PDQLILHVWH�
VROXFLRQHV�\�OOHJXH�D�FRPSUHQGHU�HO�FRQFHSWR��DPSOLDQGR�VX�UHG�FRQFHSWXDO�GH�PDQHUD�
HVSRQWáQHD´��S�������(VWD�FDUDFWHUtVWLFD�GHO�GLáORJR��SUHWHQGH�TXH�OD�HQWUHYLVWD�UHIOHMH�GH�PDQHUD�
FRQWLQXD�PRGLILFDFLRQHV�D�OD�HVWUXFWXUD�GH�SHQVDPLHQWR�TXH�XQ�HVWXGLDQWH�R�FROHFWLYR�GH�
HVWXGLDQWHV�SUHVHQWD��(Q�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��HO�GLáORJR�LQTXLVLWLYR�GHEH�SHUPLWLU�TXH�ODV�
SUHJXQWDV�FRQGX]FDQ�DO�HQWUHYLVWDGR�D�HOHJLU�HO�PHGLR�PáV�DGHFXDGR�SURSRUFLRQDGR�SRU�HO�
DPELHQWH�YLUWXDO��SDUD�GDU�UHVSXHVWDV�TXH�HYLGHQFLHQ�OD�SURGXFFLyQ�GH�FRQRFLPLHQWR��HQ�WpUPLQRV�
GH�ORV�SURFHVRV�GH�LQWHUDFFLyQ�OOHYDGRV�D�FDER��

• /D�PRYLOL]DFLyQ�GHO�SHQVDPLHQWR�
'XUDQWH�OD�HQWUHYLVWD��HV�QHFHVDULR�UHDOL]DU�XQD�SUHJXQWD�YDULDV�YHFHV�GH�PDQHUDV�

GLIHUHQWHV��GH�WDO�PDQHUD�TXH�D�PHGLGD�TXH�VH�DYDQ]D�HQ�HOOD��HO�HQWUHYLVWDGR�SXHGD�PDQLIHVWDU�
UHVSXHVWDV�PáV�HODERUDGDV��FRQ�XQ�OHQJXDMH�\�DUJXPHQWRV�PáV�UHILQDGRV�\�HYLGHQFLDU�
PRGLILFDFLRQHV�D�VX�UHG�FRQFHSWXDO��$Vt�PLVPR��HVWH�WLSR�GH�PRYLOL]DFLRQHV��SUHWHQGH�TXH�VH�
DGTXLHUD�XQD�PD\RU�VHJXULGDG��HQ�UHODFLyQ�FRQ�ORV�FRQRFLPLHQWRV�SURGXFLGRV��'DGRV�ORV�PHGLRV�
XWLOL]DGRV�HQ�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��HO�PXOWL�GLáORJR�HV�XQ�IHQyPHQR�TXH�SHUPLWH�JUDQ�
YDULHGDG�GH�VLWXDFLRQHV�VLPXOWáQHDV�HQ�ODV�TXH�VH�SXHGH�GDU�XQD�PRYLOL]DFLyQ�GHO�SHQVDPLHQWR��
PHGLDQWH�HO�XVR�GH�GLYHUVRV�PHGLRV�SURSLFLDGRV�SRU�HO�DPELHQWH�YLUWXDO�TXH�IDYRUHFHQ�OD�
DPSOLDFLyQ�GH�VX�UHG�FRQFHSWXDO��

• (O�DSRUWH�GH�LQIRUPDFLyQ�
'XUDQWH�HO�GHVDUUROOR�GH�OD�HQWUHYLVWD��HO�HQWUHYLVWDGRU�SXHGH�UHDOL]DU�DSRUWHV�GH�

LQIRUPDFLyQ�FRQ�HO�SURSyVLWR�GH�DFODUDU�R�SUHFLVDU�FLHUWRV�FRQFHSWRV�\�PHMRUDU�HO�YRFDEXODULR�GHO�
HQWUHYLVWDGR��(Q�OD�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��GDGDV�ODV�SRVLELOLGDGHV�GH�ORV�PHGLRV��HVWRV�
DSRUWHV�GH�LQIRUPDFLyQ�SXHGHQ�VHU�EULQGDGRV�QR�VyOR�SRU�HO�HQWUHYLVWDGRU��VLQR�WDPELpQ�SRU�RWURV�
SDUWLFLSDQWHV�HQ�ORV�FXDOHV�VH�SXHGDQ�OOHJDU�D�FRQVHQVRV�HQ�OD�WHUPLQRORJtD�R�YRFDEXODULR��FRQ�HO�
SURSyVLWR�GH�UHILQDU�HO�OHQJXDMH�\��SRU�WDQWR��HYLGHQFLDU�PRGLILFDFLRQHV�HQ�HO�FRQRFLPLHQWR�
PDWHPáWLFR�SURGXFLGR��3RU�VX�SDUWH��ORV�DPELHQWHV�YLUWXDOHV�SRVHHQ�XQD�JUDQ�YDULHGDG�GH�
DOWHUQDWLYDV�GRQGH�HO�HQWUHYLVWDGR�SXHGD�FRPSOHPHQWDU�OD�LQIRUPDFLyQ�TXH�UHTXLHUH�HQ�HO�
PRPHQWR�GH�OD�HQWUHYLVWD��HQWUH�HOORV�HVWáQ��ORV�PRWRUHV�GH�E~VTXHGD��ODV�ELEOLRWHFDV�YLUWXDOHV�\�
ODV�GLIHUHQWHV�KHUUDPLHQWDV�DVRFLDGDV�D�OD�:HE������

• /D�SUREOHPDWL]DFLyQ�FRQ�ODV�LGHDV�
/D�HQWUHYLVWD�FRPR�SURFHVR�GH�LQGDJDFLyQ�HVWUXFWXUDGR��GHEH�PRWLYDU�GH�PDQHUD�FRQVWDQWH�

D�OD�UHIOH[LyQ��ODV�SUHJXQWDV�EXVFDQ�JHQHUDU�XQ�HVWDGR�GRQGH�HO�HQWUHYLVWDGR�VH�FXHVWLRQH�VREUH�
VXV�SURSLRV�SHQVDPLHQWRV��OR�TXH�VH�SURSRQH�FRPR�XQ�HVWDGR�GH�SUREOHPDWL]DFLyQ�GH�ODV�LGHDV��
(Q�OD�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��OD�FRQIURQWDFLyQ�GH�ODV�LGHDV�HQWUH�ORV�SDUWLFLSDQWHV�XVDQGR�
GLIHUHQWHV�PHGLRV��SXHGH�PRWLYDU�XQ�HVWDGR�GH�FRQIOLFWR�LQWHUQR�TXH�REOLJD�DO�HQWUHYLVWDGR�D�
FXHVWLRQDU�\�YDOLGDU�VXV�FRQMHWXUDV�PHGLDQWH�OD�E~VTXHGD�GH�LQIRUPDFLyQ�SURYLVWD�SRU�HO�DPELHQWH�
YLUWXDO��HVWD�E~VTXHGD�SXHGH�VHU�GHVDUUROODGD�WDQWR�HQ�HVSDFLRV�VLQFUyQLFRV�FRPR�DVLQFUyQLFRV�\�
RULHQWDGD�QR�VyOR�SRU�HO�GRFHQWH�VLQR�WDPELpQ�SRU�FXDOTXLHU�PLHPEUR�GHO�FROHFWLYR��
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• (O�SDVR�SRU�ORV�WUHV�PRPHQWRV�
6HJ~Q�OR�SODQWHDGR�SRU�/RQGRxR���������VH�GHEH�SODQWHDU�XQD�HVWUXFWXUD�GH�OD�HQWUHYLVWD�

GRQGH�VH�EXVTXH�WHQHU�HQ�FXHQWD�TXH�HO�HQWUHYLVWDGR�SDVH�SRU�WUHV�PRPHQWRV��
3rimero��TXH�HO�HQWUHYLVWDGR�FUHD�VDEHU�OD�UHVSXHVWD�D�OD�SUHJXQWD��
Segundo��D�WUDYpV�GH�ODV�PLVPDV�SUHJXQWDV��GDUVH�FXHQWD�TXH�QR�VDEH��(V�GHFLU��JHQHUDU�XQD�

SUREOHPDWL]DFLyQ��
7ercero��OXHJR�GH�TXHGDU�HQ�XQ�HVWDGR�GH�FRQWUDGLFFLyQ�FRQVLJR�PLVPR��HQ�HVWH�PRPHQWR��VH�

HVSHUD�TXH�HO�HQWUHYLVWDGR�HYRTXH�ORV�GHVHRV�GH�OOHJDU�D�OD�YHUGDG��
(VWH�SDVR�SRU�ORV�WUHV�PRPHQWRV�VH�SXHGH�GHVDUUROODU�YDULDV�YHFHV�GXUDQWH�OD�HQWUHYLVWD��OR�

TXH�VH�SUHWHQGH�HV�TXH�HO�HQWUHYLVWDGR��SDVH�SRU�XQ�SURFHVR�GRQGH�UHIOH[LRQH�HO�FRQRFLPLHQWR�TXH�
FUHH�VDEHU��JHQHUDUOH�XQD�SUREOHPDWL]DFLyQ�\�PRWLYDU�VX�GHVHR�SRU�FRQRFHU��(Q�ORV�DPELHQWHV�
YLUWXDOHV��WDQWR�HQ�IRURV��FKDW�R�VHVLRQHV�GH�YLGHRFRQIHUHQFLD��ORV�SDUWLFLSDQWHV�GHO�FROHFWLYR�GH�
HVWXGLDQWHV�FRQ�PHGLRV��SXHGHQ�DXWR�UHJXODUVH�HQ�HO�SURFHVR�GHO�SDVR�SRU�ORV�WUHV�PRPHQWRV��(V�
GHFLU��HQ�ODV�GLVFXVLRQHV�SURSLFLDGDV�HQ�XQ�DPELHQWH�YLUWXDO��ODV�UHVSXHVWDV�FRQWUDULDV�SXHGHQ�
JHQHUDU�XQD�SUREOHPDWL]DFLyQ�\��ODV�SRVLELOLGDGHV�GH�LQWHUDFWXDU�FRQ�ORV�PHGLRV�HQ�OD�E~VTXHGD�
GH�OD�LQIRUPDFLyQ��SXHGH�SHUPLWLU�HO�SDVR�SRU�HO�WHUFHU�PRPHQWR��SRVLELOLWDQGR�OD�SURGXFFLyQ�GH�
XQ�QXHYR�FRQRFLPLHQWR��

• /D�UHG�FRQFHSWXDO�
7HQLHQGR�HQ�FXHQWD�los conceptos básicos�SODQWHDGRV�HQ�OD�HQWUHYLVWD��VH�SUHWHQGH�RUJDQL]DU�

XQD�HVWUXFWXUD�FRQFHSWXDO�TXH�EXVTXH�UHODFLRQHV�HQWUH�ORV�FRQRFLPLHQWRV�DERUGDGRV��GH�WDO�
PDQHUD�TXH�GXUDQWH�HO�GHVDUUROOR�GH�OD�HQWUHYLVWD��pVWD�VHD�DPSOLDGD�R�PRGLILFDGD��YLQFXODQGR�
QXHYRV�FRQFHSWRV�R�UHODFLRQHV�HQWUH�ORV�PLVPRV��'HQWUR�GH�OD�SUHVHQWH�LQYHVWLJDFLyQ�\�WHQLHQGR�
HQ�FXHQWD�ORV�UHIHUHQWHV�GH�OD�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��VH�SXHGHQ�XWLOL]DU�GLIHUHQWHV�PHGLRV�
TXH�SHUPLWHQ�GLYHUVRV�SURFHVRV�GH�LQWHUDFFLyQ��GH�WDO�PDQHUD�TXH�FRQMXQWDPHQWH�HQWUH�ORV�
SDUWLFLSDQWHV�GH�XQ�FXUVR��VH�SXHGDQ�UHDOL]DU�PRGLILFDFLRQHV�HQ�OtQHD��\�FRQVROLGDU�XQD�UHG�
FRQFHSWXDO�FRQVWUXLGD�SRU�XQ�FROHFWLYR�GH�HVWXGLDQWHV�FRQ�PHGLRV��

5HFRQRFLHQGR�TXH�XQ�DVSHFWR�LPSRUWDQWH�GH�OD�LQWHUDFFLyQ�HQWUH�XQ�FROHFWLYR�GH�
HVWXGLDQWHV�FRQ�PHGLRV��HVWá�UHODFLRQDGR�FRQ�HO�GLáORJR�R�PXOWL�GLáORJR��VH�KDFH�QHFHVDULR�
LQYROXFUDU�XQD�HVWUDWHJLD�TXH�SHUPLWD�UHJXODU�GLFKR�IHQyPHQR��GH�WDO�PDQHUD�TXH�OD�RULHQWDFLyQ�
GHO�SURFHVR�GH�DSUHQGL]DMH�HVWp�GLUHFFLRQDGD�D�HYLGHQFLDU�HO�FRQRFLPLHQWR�PDWHPáWLFR�
SURGXFLGR��SRU�OR�WDQWR��\�GDGDV�ODV�FDUDFWHUtVWLFDV�DQWHULRUPHQWH�PHQFLRQDGDV��VH�FRQVLGHUD�TXH�
OD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR��SXHGH�SHUPLWLU�HVWD�UHJXODFLyQ��

/RQGRxR���������PDQLILHVWD�TXH�OD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR��HV�XQD�HVWUDWHJLD�
PHWRGROyJLFD�TXH�FXPSOH�XQD�GREOH�LQWHQFLRQDOLGDG�\D�TXH��DGHPáV�GH�SHUPLWLU�LGHQWLILFDU�OD�
FRPSUHQVLyQ�TXH�XQ�HVWXGLDQWH�WLHQH�HQ�UHODFLyQ�FRQ�XQ�FRQRFLPLHQWR�PDWHPáWLFR��VH�FRQYLHUWH�
HQ�XQD�H[SHULHQFLD�GH�DSUHQGL]DMH�\�DO�PLVPR�WLHPSR�HQ�³XQ�LQVWUXPHQWR�SDUD�UHFROHFWDU�ORV�
GDWRV�HQ�XQD�LQYHVWLJDFLyQ´��S������3RU�OR�WDQWR��HQ�OD�SUHVHQWH�LQYHVWLJDFLyQ��VH�XWLOL]DUá�FRPR�
XQD�HVWUDWHJLD�TXH�SRVLELOLWH�IDYRUHFHU�HO�SURFHVR�GH�LQWHUDFFLyQ�SDUD�HYLGHQFLDU�HO�FRQRFLPLHQWR�
PDWHPáWLFR�TXH�SXHGH�SURGXFLU�XQ�FROHFWLYR�GH�HVWXGLDQWH�FRQ�PHGLRV��GH�DFXHUGR�DO�SURFHVR�GH�
LQWHUDFFLyQ�GHVDUUROODGR�HQ�DPELHQWHV�GH�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��

3RU�VX�SDUWH��%RUED�HW�DO��������DILUPDQ�TXH�HO�GLáORJR�HV�XQ�PHGLR�TXH�LQIOX\H�HQ�OD�
SURGXFFLyQ�GH�FRQRFLPLHQWR�HQ�OD�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��$Vt�PLVPR��SODQWHD�TXH�³OD�
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LQWHUDFFLyQ��HO�GLáORJR�\�OD�FRODERUDFLyQ�VRQ�IDFWRUHV�TXH�FRQGLFLRQDQ�OD�QDWXUDOH]D�GHO�
DSUHQGL]DMH��>«@�ORV�FXDOHV�UHVXOWDQ�GH�XQD�FXDOLGDG�GH�OD�SDUWLFLSDFLyQ�GH�ODV�SHUVRQDV�GXUDQWH�
HO�SURFHVR�GH�SURGXFFLyQ�GHO�FRQRFLPLHQWR´��S������(Q�HVWD�SHUVSHFWLYD��OD�HQWUHYLVWD�GH�FDUáFWHU�
VRFUáWLFR�HV�XQD�HVWUDWHJLD�TXH��GDGDV�VXV�FDUDFWHUtVWLFDV��SXHGH�SHUPLWLU�GLFKD�LQWHUDFFLyQ�\�
KDFHU�H[SOtFLWR�HO�GLáORJR��ODV�GLVFXVLRQHV�\�ORV�FRQRFLPLHQWRV�SURGXFLGRV��

Consideraciones finales 
6H�KD�LGHQWLILFDGR�KDVWD�HO�PRPHQWR�TXH�OD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR�LPSOHPHQWDGD�

HQ�DPELHQWHV�YLUWXDOHV�GH�DSUHQGL]DMH��WLHQH�FRQQRWDFLRQHV�GLIHUHQWHV�D�ODV�SODQWHDGDV�SRU�
/RQGRxR���������\D�TXH�HVWRV��PRGLILFDQ�OD�PDQHUD�HQ�TXH�HO�HQWUHYLVWDGRU�LQWHUDFW~D�FRQ�VX�
HQWUHYLVWDGR��SRU�RWUD�SDUWH��LPSOHPHQWDU�OD�HQWUHYLVWD�HQ�XQ�FROHFWLYR�GH�HVWXGLDQWHV�FRQ�PHGLRV��
KD�SHUPLWLGR�SURFHVRV�GH�LQWHUDFFLyQ�TXH�QR�VHUtDQ�SRVLEOHV�HQ�DPELHQWHV�GH�DSUHQGL]DMH�
SUHVHQFLDOHV��IHQyPHQRV�FRPR�HO�PXOWL�GLáORJR�\�OD�PXOWLSOLFLGDG�GH�IRUPDV�HQ�ODV�TXH�HO�
FROHFWLYR�SXHGH�DFFHGHU�D�DSRUWHV�GH�LQIRUPDFLyQ��VRQ�DOJXQRV�GH�HOORV��

'DGDV�ODV�FDUDFWHUtVWLFDV�GH�XQ�SURFHVR�GH�HGXFDFLyQ�D�GLVWDQFLD�RQOLQH��OD�HQWUHYLVWD�GH�
FDUáFWHU�VRFUáWLFR��HV�XQD�HVWUDWHJLD�TXH�SDUHFH�SURSLFLDU�XQ�SURFHVR�GH�LQWHUDFFLyQ�TXH�SHUPLWD�
DO�PLVPR�WLHPSR�XQD�SURGXFFLyQ�GH�FRQRFLPLHQWR�SRU�SDUWH�GH�XQ�FROHFWLYR�GH�HVWXGLDQWHV�FRQ�
PHGLRV��&RQVLGHUDPRV�TXH�HO�FDUáFWHU�GH�HVWD�SURGXFFLyQ�SXHGH�HQWHQGHUVH�FRPR�ORV�
UD]RQDPLHQWRV�TXH�HO�FROHFWLYR�GH�HVWXGLDQWHV�FRQ�PHGLRV�UHDOL]D�VREUH�OD�QDWXUDOH]D�DEVWUDFWD�GH�
ORV�FRQFHSWRV�PDWHPáWLFRV��TXH�VH�GHEHQ�HYLGHQFLDU�HQ�ORV�FDPELRV�GH�OD�UHG�FRQFHSWXDO�TXH�
HPHUJH�GXUDQWH�HO�GHVDUUROOR�GH�OD�HQWUHYLVWD���

/D�LQYHVWLJDFLyQ�SUHWHQGH�KDFHU�FRQWULEXFLRQHV�PHWRGROyJLFDV�GH�HVWH�WLSR�GH�SURFHVRV�\�
UHDOL]DU�DSRUWHV�WHyULFRV�TXHSXHGDQ�VHU�DUWLFXODGRV�D�ORV�SURFHVRV�GH�HQVHxDQ]D�\�DSUHQGL]DMH�GH�
ODV�PDWHPáWLFDV�HQ�FXUVRV�GHVDUUROODGRV�HQ�DPELHQWHV�RQOLQH��'H�HVWD�PDQHUD��HVWDEOHFHU�ODV�
FDUDFWHUtVWLFDV�GH�XQD�HQWUHYLVWD�GH�FDUáFWHU�VRFUáWLFR�HQ�DPELHQWHV�RQOLQH��HV�XQD�SULPHUD�HWDSD�
GHQWUR�GH�HVWH�SURFHVR�LQYHVWLJDWLYR��

Referencias %ibliográficas  
%DLUUDO��0����������Discurso, interação e aprendizagem matemática em ambientes virtuais a distancia. 
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3DXOLVWD�³-~OLR�GH�0HVTXLWD�)LOKR´��5LR�&ODUR�63��%UDVLO��
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�����
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-DUDPLOOR��&����������La noción de serie convergente desde la óptica de los niveles de van Hiele.�7HVLV�GH�
'RFWRUDGR�SXEOLFDGD��8QLYHUVLGDG�3ROLWpFQLFD�GH�9DOHQFLD��9DOHQFLD���(VSDxD��

-DUDPLOOR��&���/RQGRxR��5��\�-XUDGR��)����������Una metodología alternativa para la comprensión de la 
noción de límite: El caso de la convergencia de series de términos positivos��$OHPDQLD��(GLWRULDO�
$FDGpPLFD�(VSDxROD��

/RQGRxR��5����������La Relación Inversa entre Cuadraturas y tangentes en el marco de la teoría de Pirie 
y Kieren��7HVLV�GH�'RFWRUDGR�QR�3XEOLFDGD��8QLYHUVLGDG�GH�$QWLRTXLD��0HGHOOtQ��

0LQLVWHULR�GH�(GXFDFLyQ�1DFLRQDO����������Educación virtual o educación en línea��$UWtFXOR�SXEOLFDGR�
HQ�KWWS���ZZZ�PLQHGXFDFLRQ�JRY�FR������DUWLFOH��������KWPO��$FFHVR)HEUHUR�GH�������

0RUDQ��-��0����������O que é educação a distância��5HFXSHUDGR�GH��
KWWS���ZZZ�HFD�XVS�EU�PRUDQ�GLVW�KWP$FFHVR�$EULO����GH�������

6DOD]DU��5��\�0HOR��$���������/LQHDPLHQWRV�FRQFHSWXDOHV�GH�OD�PRGDOLGDG�GH�HGXFDFLyQ�D�GLVWDQFLD�(Q�1��
$UEROHGD�\�&��5DPD��(G���La educación superior a distancia y virtual en Colombia: nuevas 
realidades��SS�����������$&(6$'�$VRFLDFLyQ�&RORPELDQD�GH�,QVWLWXFLRQHV�GH�(GXFDFLyQ�6XSHULRU�
FRQ�SURJUDPDV�D�'LVWDQFLD�\�9LUWXDO��%RJRWá��&RORPELD��

6XFHUTXLD��(���/RQGRxR��5��\�-DUDPLOOR��&����������(O�WHRUHPD�)XQGDPHQWDO�GHO�&áOFXOR�HQ�OD�(GXFDFLyQ�D�
'LVWDQFLD�2QOLQH��(Q�VI Congresso Internacional de Ensino da Matemática – CIEM - ULBRA 
Canos /RS - Brasil�±�,661�������������2FWXEUH�GH�������3XEOLFDGR�HQ��
KWWS���ZZZ�FRQIHUHQFLDV�XOEUD�EU�LQGH[�SKS�FLHP�YL�SDSHU�YLHZ)LOH����������

=XODWWR��5����������A natureza da aprendizagem matemática em um ambiente online de formação 
continuada de profesores��7HVH�GH�GRXWRUDGR�QmR�SXEOLFDGD��8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD��5LR�
&ODUR���%UDVLO��
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La interacciyn en foros virtuales en el desarrollo del proceso 
de Modelaciyn Matemática con estudiantes de ingenierta 

-D]PtQ�$GULDQD�-uáre]�5DPtUH]�
(VFXHOD�6XSHULRU�GH�&yPSXWR�
0p[LFR�
MMXDUH]U#LSQ�P[�
-RVp�0DUtD�Chamoso�6áQFKH]�
8QLYHUVLGDG�GH�6DODPDQFD�
(VSDxD�
MFKDPRVR#XVDO�HV�
0DUtD�7HUHVD�*on]ále]�$VWXGLOOR�
8QLYHUVLGDG�GH�6DODPDQFD�
(VSDxD�
PDLWH#XVDO�HV 

Resumen 

$OJXQDV�LQYHVWLJDFLRQHV�VHxDODQ�TXH�DO�SDUWLFLSDU�HQ�XQD�DFWLYLGDG�PHGLDGD�SRU�IRURV�
YLUWXDOHV��ORV�HVWXGLDQWHV�WLHQHQ�OD�RSRUWXQLGDG��DGHPáV�GH�DGTXLULU�KDELOLGDGHV�
PDWHPáWLFDV�\�DSUHQGHU�SURFHGLPLHQWRV��H[SOLFDU�\�MXVWLILFDU�VX�SURSLR�SHQVDPLHQWR��
GLVFXWLU�VXV�DSUHFLDFLRQHV�\�XWLOL]DU�ODV�PDWHPáWLFDV�GH�PDQHUD�HIHFWLYD�HQ�GLIHUHQWHV�
VLWXDFLRQHV�GH�UHVROXFLyQ�GH�SUREOHPDV��(Q�HVWH�WUDEDMR�VH�DQDOL]DQ�ODV�LQWHUDFFLRQHV�
HQWUH�HVWXGLDQWHV�GH�LQJHQLHUtD�HQ�XQ�IRUR�YLUWXDO�DO�GHVDUUROODU�XQD�DFWLYLGDG�GH�
PRGHODFLyQ�PDWHPáWLFD�HQ�XQ�FXUVR�GH�HFXDFLRQHV�GLIHUHQFLDOHV��6H�XWLOL]y�XQ�
HVTXHPD�GH�FDWHJRUtDV�SDUD�GHVFULELU�FyPR�SDUWLFLSDQ�ORV�HVWXGLDQWHV�DO�GHVDUUROODU�
XQ�SUR\HFWR�GH�PRGHODFLyQ�PDWHPáWLFD�HQ�XQ�HQWRUQR�GH�DSUHQGL]DMH�EDVDGR�HQ�ZHE��
/RV�UHVXOWDGRV�LQGLFDQ�TXH�ORV�QLYHOHV�GH�LQWHUDFFLyQ�SURGXFLGRV�HQ�ODV�DSRUWDFLRQHV�
HQ�HO�IRUR�VXJLHUHQ�TXH�HO�IáFLO�DFFHVR�D�OD�WHFQRORJtD�QR�HV�XQD�FRQGLFLyQ�VXILFLHQWH�
SDUD�SURSLFLDU�OD�SDUWLFLSDFLyQ�DFWLYD�\�FRQVHJXLU�XQ�DOWR�QLYHO�GH�LQWHUDFFLyQ��
Palabras clave��)RURV�YLUWXDOHV��,QWHUDFFLyQ��0RGHODFLyQ�PDWHPáWLFD��(FXDFLRQHV�
'LIHUHQFLDOHV��,QJHQLHUtD��

3lanteamiento del problema 
$FWXDOPHQWH�VH�HVWáQ�OOHYDQGR�D�FDER�PXFKRV�HVIXHU]RV�SDUD�LPSOHPHQWDU�RWUDV�PDQHUDV�

GH�HQVHxDU�PDWHPáWLFDV�LQWURGXFLHQGR�LQVWUXPHQWRV�TXH�LQFOX\DQ�QXHYDV�KHUUDPLHQWDV�
WHFQROyJLFDV��YDULDQGR�HQIRTXHV�SHGDJyJLFRV�\�PpWRGRV�SDUD�LQYROXFUDU�D�ORV�HVWXGLDQWHV�HQ�VX�
SURFHVR�GH�DSUHQGL]DMH��(Q�FRQFUHWR��UHIHULGR�D�OD�WHFQRORJtD��ORV�FHQWURV�HGXFDWLYRV�GHEHQ�
DVHJXUDUVH�TXH�ORV�HVWXGLDQWHV�WHQJDQ�DFFHVR�D�HOOD�\�ORV�SURIHVRUHV�GHEHQ�PD[LPL]DU�HO�SRWHQFLDO�
GH�ODV�7,&�SDUD�GHVDUUROODU�OD�FRPSUHQVLyQ�GH�ORV�HVWXGLDQWHV��HVWLPXODU�VX�LQWHUpV�H�LQFUHPHQWDU�
VXV�SRVLELOLGDGHV�HQ�PDWHPáWLFDV��1&70����������

(Q�OD�DFWXDOLGDG��ORV�HVWXGLDQWHV�VRQ�PáV�FDSDFHV�GH�FRPXQLFDUVH��GLVFXWLU�SUREOHPDV�R�
LQWHUFDPELDU�LGHDV�FRQ�VXV�FRPSDxHURV�GH�FODVH�GH�PDQHUD�HIHFWLYD�D�WUDYpV�GH�ODV�KHUUDPLHQWDV�
GH�FRPXQLFDFLyQ�PHGLDGD�SRU�FRPSXWDGRUD��/DV�GLVFXVLRQHV�HQ�OtQHD�TXH�DQLPDQ�D�ORV�
HVWXGLDQWHV�D�SDUWLFLSDU�H�LQWHUDFWXDU�HQ�XQ�HQWRUQR�GH�DSUHQGL]DMH�VH�HVWáQ�FRQYLUWLHQGR�HQ�XQ�
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PpWRGR�DO�TXH�VH�UHFXUUH�SDUD�OD�HQVHxDQ]D�\�HO�DSUHQGL]DMH�HQ�GLYHUVDV�DVLJQDWXUDV��(O�SURIHVRU��
HO�HVWXGLDQWH��HO�REMHWR�GH�FRQRFLPLHQWR�\�ORV�REMHWLYRV�GH�HQVHxDQ]D�VRQ�ORV�HOHPHQWRV�GH�
FXDOTXLHU�SUáFWLFD�HGXFDWLYD��SHUR�OD�LQWHUDFFLyQ�HQWUH�HOORV�HV�OD�TXH�GHWHUPLQD�HVD�SUáFWLFD�\�HV��
DO�PLVPR�WLHPSR��HO�HOHPHQWR�LQWUtQVHFR�GH�OD�HIHFWLYLGDG�GH�FXDOTXLHU�HQWRUQR�HGXFDWLYR��
HVSHFLDOPHQWH�HQ�HO�DXOD�GH�PDWHPáWLFDV��&RUGHUR����������

(Q�ORV�~OWLPRV�DxRV��HO�XVR�GH�UHGHV�GH�FRPSXWDGRUDV�\�HQ�SDUWLFXODU�,QWHUQHW�SDUD�
SURSyVLWRV�GH�HQVHxDQ]D�\�DSUHQGL]DMH�KD�UHFLELGR�PXFKD�DWHQFLyQ��\�VH�KD�HQIDWL]DGR�HO�XVR�GH�
HVWRV�UHFXUVRV�FRPR�PHGLRV�GH�FRPXQLFDFLyQ��(Q�HVWH�VHQWLGR�OD�FRPXQLFDFLyQ�DVtQFURQD�WLHQH�
XQ�UHFRQRFLGR�SRWHQFLDO�SDUD�WUDQVIRUPDU�ORV�SURFHVRV�GH�HQVHxDQ]D�DSUHQGL]DMH�KDFLHQGR�
SRVLEOH�OD�GLVFXVLyQ�HQWUH�XQ�JUXSR�\�HO�DFFHVR�GH�RWURV�SDUWLFLSDQWHV�SDUD�OD�VRFLDOL]DFLyQ�\�OD�
FRPXQLFDFLyQ��6LOYD�	�*URV��������$GHPáV��OD�FRPXQLFDFLyQ�DVLQFUyQLFD�SXHGH�DSR\DU�HO�
GHVDUUROOR�GH�IXQFLRQHV�FRJQLWLYDV�WDOHV�FRPR�DUWLFXODFLyQ��UHIOH[LyQ�\�QHJRFLDFLyQ�GH�ORV�
FRQFHSWRV��5RGUtJXH]�	�&ODUHV���������8QD�YHQWDMD�GHO�XVR�GH�ORV�IRURV�YLUWXDOHV�HV�TXH�HO�WH[WR�
GH�ODV�LQWHUDFFLRQHV�HVWá�GLVSRQLEOH�SDUD�HVWXGLDUVH�GHVGH�GLYHUVRV�SXQWRV�GH�YLVWD�SRU�SDUWH�GH�
LQYHVWLJDGRUHV�\�SURIHVRUHV��$OJXQRV�LQYHVWLJDGRUHV��+DUD��%RQN��	�$QJHOL��������1DLGX�	�
-lUYHOOl��������DILUPDURQ�TXH�OD�FDSDFLGDG�DVLQFUyQLFD�GH�ORV�IRURV�YLUWXDOHV�SHUPLWH�TXH�ORV�
DOXPQRV�WHQJDQ�DOJ~Q�FRQWURO�VREUH�VXV�DSRUWDFLRQHV�D�PHGLGD�TXH�DXPHQWD�HO�WLHPSR�GH�
UHVSXHVWD�\�SURSRUFLRQD�RSRUWXQLGDGHV�SDUD�XQ�DSUHQGL]DMH�UHIOH[LYR���

(VWR�FRQGXFH�D�TXH��HQ�ORV�FXUVRV�GH�PDWHPáWLFDV��HO�XVR�GH�IRURV�YLUWXDOHV�SHUPLWLUtD�D�ORV�
HVWXGLDQWHV�WHQHU�WLHPSR�SDUD�DQDOL]DU��UHIOH[LRQDU�\�QHJRFLDU�PLHQWUDV�VH�OOHYD�D�FDER�HO�SURFHVR�
GH�HQVHxDQ]D�\�DSUHQGL]DMH��\�D�ORV�SURIHVRUHV�HYDOXDU�ODV�KDELOLGDGHV�GH�SHQVDPLHQWR�H[SXHVWDV�
GXUDQWH�HO�GHVDUUROOR�GHO�IRUR��(VWD�LQYHVWLJDFLyQ�WLHQH�FRPR�SURSyVLWR�DQDOL]DU�ODV�LQWHUDFFLRQHV�
HQWUH�HVWXGLDQWHV�GH�LQJHQLHUtD�HQ�XQ�IRUR�YLUWXDO�DO�UHDOL]DU�XQD�DFWLYLGDG�GH�PRGHODFLyQ�
PDWHPáWLFD��

Antecedentes 
7UDV�DQDOL]DU�OD�VROXFLyQ�GH�SUREOHPDV�GH�PDWHPáWLFDV�GH�HVWXGLDQWHV�GH�VHFXQGDULD��HQ�XQ�

HQWRUQR�GH�FRODERUDFLyQ�DVLVWLGR�SRU�FRPSXWDGRUD��+�UPH�\�-lUYHOl��������FRQFOX\HURQ�TXH�HO�
WUDEDMR�FRQ�WHFQRORJtD�HQ�UHG�FRQWULEX\H�D�TXH�ORV�HVWXGLDQWHV�XWLOLFHQ�VXV�FRQRFLPLHQWRV�
PDWHPáWLFRV�\�ORV�HVWLPXOD�D�KDFHU�YLVLEOH�VX�SHQVDPLHQWR��6LQ�HPEDUJR��VHxDODURQ�TXH�H[LVWHQ�
DOJXQDV�GLILFXOWDGHV�DO�HPSOHDU�HVWRV�HQWRUQRV��\D�TXH�HO�GRPLQLR�PDWHPáWLFR�FRQVLVWH�HQ�
VtPERORV��IyUPXODV�\�WHRUHPDV��OR�FXDO�SRGUtD�LPSOLFDU�DOJXQDV�OLPLWDFLRQHV�HQ�ODV�GLVFXVLRQHV�HQ�
UHG�\�HQ�OD�QHJRFLDFLyQ�HQ�FRPSDUDFLyQ�FRQ�RWUDV�DVLJQDWXUDV���

1DVRQ�\�:RRGUXII��������UHDOL]DURQ�XQD�LQYHVWLJDFLyQ�FRQ�HO�SURSyVLWR�HVWXGLDU�VL�OD�
LQWHJUDFLyQ�GH�XQ�HQIRTXH�GLVFXUVLYR��\�XQD�SHUVSHFWLYD�GH�VROXFLyQ�GH�SUREOHPDV�EDVDGD�HQ�
PRGHORV�GHQWUR�GHO�FRQWH[WR�GH�XQ�IRUR�YLUWXDO�PHMRUD�\�HQULTXHFH�OD�DXWHQWLFLGDG�GH�ODV�
DFWLYLGDGHV�PDWHPáWLFDV�GH�ORV�HVWXGLDQWHV�\�VX�FRPSUHQVLyQ�VREUH�OD�QDWXUDOH]D�\�HO�GLVFXUVR�GH�
OD�PDWHPáWLFD��(Q�VXV�UHVXOWDGRV�ORV�LQYHVWLJDGRUHV�REVHUYDURQ�HOHPHQWRV�LPSRUWDQWHV�GH�OD�
DFWLYLGDG�WDOHV�FRPR�OD�E~VTXHGD�FROHFWLYD�GH�OD�FRPSUHQVLyQ�GH�ORV�FRQFHSWRV�FODYH�GH�
PDWHPáWLFDV��\�OD�PHMRUD�LQFUHPHQWDO�GH�PRGHORV�PDWHPáWLFRV�TXH�SRQH�GH�PDQLILHVWR�HO�
SULQFLSLR�GH�LGHDV�PHMRUDEOHV���

3DUD�5RGUtJXH]�\�&ODUHV��������XQD�SHUVSHFWLYDV�~WLO�SDUD�DQDOL]DU�OD�FRPXQLFDFLyQ�D�
WUDYpV�GH�IRURV�YLUWXDOHV�HV�OD�LQWHUDFWLYLGDG��&RQ�HO�SURSyVLWR�GH�LU�PáV�DOOá�GH�OD�GHVFULSFLyQ�GH�
ORV�PHQVDMHV�HQ�IRURV��DQDOL]DURQ�OD�LQWHUDFFLyQ�JUXSDO��\�VH�EDVDURQ�HQ�XQD�H[SHULHQFLD�GH�
WUDEDMR�FRQ�HQWRUQRV�GH�DSUHQGL]DMH�FRQ�IRURV�YLUWXDOHV��6H�XVR�XQ�VLVWHPD�GH�FDWHJRUtDV�SDUD�



La interacción en foros virtuales en el desarrollo del proceso de modelación matemática …� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.

DQDOL]DU�ODV�FRQGXFWDV�LQWHUDFWLYDV�TXH�SURPXHYDQ�HO�SHQVDPLHQWR�FUtWLFR��/RV�UHVXOWDGRV�
PRVWUDURQ�TXH�HO�GHVDUUROOR�HILFD]�GH�ORV�WHPDV�GH�GHEDWH�HQ�ORV�IRURV��JXDUGD�DOJXQD�UHODFLyQ�HQ�
HO�PRGR�HQ�FyPR�ORV�SDUWLFLSDQWHV�HVWUXFWXUDQ�HO�GLáORJR��/RV�LQYHVWLJDGRUHV�FRPSUREDURQ�TXH�
ORV�DOXPQRV�VXHOHQ�UHDFFLRQDU�D�ODV�RSLQLRQHV�GH�VXV�FRPSDxHURV�MXVWLILFDQGR�VX�SRVLFLyQ�
UHVSHFWR�D�ODV�LGHDV�TXH�VH�H[SUHVDQ�\�GDQGR�UHVSXHVWD�D�ODV�SUHJXQWDV�IRUPXODGDV��(O�IRUR�FUHD�
XQ�HVSDFLR�GRQGH�ORV�DOXPQRV�SXHGHQ�PDQLIHVWDU�DPSOLDPHQWH�VX�DFXHUGR�R�GHVDFXHUGR�DFHUFD�
GH�ODV�RSLQLRQHV�H[SUHVDGDV�SRU�RWURV�FRPSDxHURV��6LQ�HPEDUJR��OD�SDUWLFLSDFLyQ�HQ�HVWH�VHQWLGR�
UHVXOWy�VHU�HVFDVD��SXHV�DXQTXH�ORV�DOXPQRV�DFODUDURQ�VX�SRVLFLyQ�UHVSHFWR�D�XQD�LGHD�
SUHYLDPHQWH�H[SUHVDGD��QR�HPLWtDQ�DUJXPHQWRV�FODURV�SDUD�MXVWLILFDU�VX�SRVWXUD��/RV�
LQYHVWLJDGRUHV�FRQFOX\HQ�TXH�SDUD�TXH�ORJUDU�TXH�ORV�HVWXGLDQWHV�LQWHUDFFLRQHQ�XQRV�FRQ�RWURV�GH�
PDQHUD�PáV�DFWLYD��HV�QHFHVDULR�LPSOHPHQWDU�DFWLYLGDGHV�R�WDUHDV��

(Q�HVWD�OtQHD�=KX��������DQDOL]y�ORV�WLSRV�GH�LQWHUDFFLyQ�TXH�VH�SURGXFHQ�GXUDQWH�ODV�
GLVFXVLRQHV�HQ�OtQHD��DQDOL]y�ORV�QLYHOHV�GH�FRPSURPLVR�FRJQLWLYR�GH�ORV�HVWXGLDQWHV�HQ�FDGD�
GHEDWH��\�H[SORUy�VXV�HIHFWRV�H�LPSOLFDFLRQHV�SDUD�HO�DSUHQGL]DMH�\�OD�HQVHxDQ]D�HQ�OD�HGXFDFLyQ�
VXSHULRU��0HGLDQWH�OD�FRPELQDFLyQ�GH�PpWRGRV�GH�DQáOLVLV�GH�UHGHV�VRFLDOHV�FRQ�XQ�DQáOLVLV�
FXDOLWDWLYR�GH�FRQWHQLGR��OD�LQYHVWLJDFLyQ�H[SORUy�QXHYDV�PHWRGRORJtDV�SDUD�HO�DQáOLVLV�GH�OD�
SDUWLFLSDFLyQ��OD�LQWHUDFFLyQ�\�HO�DSUHQGL]DMH�TXH�WLHQHQ�OXJDU��/RV�UHVXOWDGRV�VHxDODQ�TXH�HV�SRFR�
UHDOLVWD�VXSRQHU�TXH�OD�GLVFXVLyQ�HQ�OtQHD�VH�DFWLYDUá�\�PHMRUDUá�OD�LQWHUDFFLyQ�HQWUH�ORV�
HVWXGLDQWHV�\�ORV�LQVWUXFWRUHV�\�HQWUH�ORV�SURSLRV�HVWXGLDQWHV�EDMR�FXDOTXLHU�FLUFXQVWDQFLD��(O�
HVWXGLR�WDPELpQ�FRQILUPD�TXH�OD�LQWHUDFFLyQ�QR�VH�OLPLWD�D�RFXUULU�GHELGR�D�OD�GLVFXVLyQ�HQ�OtQHD��
SHUR�GHEH�HVWDU�LQWHJUDGD�LQWHQFLRQDOPHQWH�HQ�OD�GLVFXVLyQ�\�HO�FXUVR�\�DOLPHQWDGD�SRU�HO�
SURIHVRU�\�ORV�HVWXGLDQWHV��2WURV�IDFWRUHV�TXH�FRQWULEX\HURQ�D�ORV�WLSRV�GH�LQWHUDFFLyQ�SRGUáQ�VHU�
HO�SDSHO�GH�ORV�LQVWUXFWRUHV�HQ�OD�GLVFXVLyQ��\�OD�IDFLOLWDFLyQ�GH�SUHJXQWDV�GH�GLVFXVLyQ��

6LQ�HPEDUJR��VH�KD�REVHUYDGR�TXH�H[LVWH�OLPLWDGD�HYLGHQFLD�GH�LQYHVWLJDFLRQHV�VREUH�HO�XVR�
GH�IRURV�YLUWXDOHV�HQ�DFWLYLGDGHV�GH�DSUHQGL]DMH�HQ�DVLJQDWXUDV�GH�PDWHPáWLFDV�FRQ�HVWXGLDQWHV�
XQLYHUVLWDULRV��D�SHVDU�GH�TXH�DOJXQRV�LQYHVWLJDGRUHV�KDQ�PRVWUDGR�TXH�ORV�IRURV�VRQ�XQD�
KHUUDPLHQWD�TXH�SXHGH�XWLOL]DUVH�HQ�GLYHUVDV�GLVFLSOLQDV�\�DGHPáV��EULQGDQ�DOJXQDV�SRVLELOLGDGHV�
HGXFDWLYDV�TXH�DSR\DQ�DO�SURFHVR�GH�HQVHxDQ]D�DSUHQGL]DMH���

)undamentaciyn teyrica 
(O�IRUR�YLUWXDO�SXHGH�FRQVLGHUDUVH�FRPR�XQ�FHQWUR�GH�GLVFXVLyQ�DFHUFD�GH�XQ�WHPD�HQ�

SDUWLFXODU��TXH�FRQFHQWUD�RSLQLRQHV�GH�YDULDV�SHUVRQDV�HQ�GLVWLQWRV�OXJDUHV��GH�IRUPD�DVLQFUyQLFD��
\�TXH�SHUPLWH�FRPSDUWLU�UHIOH[LRQHV��E~VTXHGDV�\�KDOOD]JRV��DVt�FRPR�UHVROYHU�SUREOHPDV�
PHGLDQWH�ODV�UHVSXHVWDV�D�ODV�SUHJXQWDV�JHQHUDGRUDV�GH�GLVFXVLyQ��2UQHODV���������/D�LQWHUDFFLyQ�
GHEH�FRQVLGHUDUVH�FRPR�XQ�SXQWR�LPSRUWDQWH�HQ�HO�GHVDUUROOR�\�DQáOLVLV�GH�FRQWH[WRV�YLUWXDOHV�
TXH�SURSRUFLRQDQ�H[SHULHQFLDV�GH�HQVHxDQ]D�\�DSUHQGL]DMH�GH�FDOLGDG��6LOYD�	�*URV����������

8Q�DVSHFWR�FRPSOHMR�HQ�HO�DQáOLVLV�GHO�SURFHVR�LQWHUDFWLYR�GXUDQWH�OD�FRPXQLFDFLyQ�D�WUDYpV�
GH�IRURV�YLUWXDOHV�VXUJH�D�SDUWLU�GH�OD�QHFHVLGDG�GH�HVWDEOHFHU�VLVWHPDV�GH�DQáOLVLV�GHO�WH[WR�GH�ORV�
PHQVDMHV��/DV�KHUUDPLHQWDV�SDUD�DQDOL]DU�HO�GLVFXUVR�SURGXFLGR�HQ�IRURV�YLUWXDOHV�KDQ�WHQLGR�XQD�
LQWHUHVDQWH�HYROXFLyQ��/D�LQYHVWLJDFLyQ�HQ�HO�áUHD�GHO�DSUHQGL]DMH�FRODERUDWLYR�D�WUDYpV�GH�IRURV�
YLUWXDOHV�VH�EDVD�HQ�XQD�DPSOLD�YDULHGDG�GH�PHWRGRORJtDV��XQD�GH�HVWDV�HV�HO�DQáOLVLV�GH�
FRQWHQLGR��XQD�WpFQLFD�TXH�VH�XVD�IUHFXHQWHPHQWH�SDUD�DQDOL]DU�ODV�DSRUWDFLRQHV�GH�JUXSRV�
PHGLDGD�SRU�FRPSXWDGRUD�HQ�áPELWRV�HGXFDWLYRV���

/OLQDUHV�\�9DOOV��������GLVHxDURQ�XQ�HVTXHPD�GH�FDWHJRUtDV�FRQ�HO�SURSyVLWR�GH�GHVFULELU�
ODV�FDUDFWHUtVWLFDV�GH�ODV�LQWHUDFFLRQHV�HQ�GLVFXVLRQHV�HQ�OtQHD��FXDQGR�ORV�HVWXGLDQWHV�SDUD�
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SURIHVRU�H[DPLQDQ�\�DQDOL]DQ�OD�HQVHxDQ]D�GH�ODV�PDWHPáWLFDV�FRPR�XQ�SURFHVR�SDUD�GHVDUUROODU�
ODV�KDELOLGDGHV�QHFHVDULDV�SDUD�DSUHQGHU�D�SDUWLU�GH�OD�SUáFWLFD�\�FRQVWUXLU�FRQRFLPLHQWR��(VWH�
PRGHOR�SURSRUFLRQD�LQIRUPDFLyQ�VREUH�HO�SURFHVR�HQ�HO�FXDO�SDUWLFLSDQ�ORV�HVWXGLDQWHV�FRQ�HO�ILQ�
GH�OOHYDU�D�FDER�ODV�WDUHDV�HQ�FRQMXQWR�FRQ�ORV�GHPáV��FRPR�VH�GHGLFDQ�D�OD�FRQVWUXFFLyQ�GH�
VLJQLILFDGRV�FRQ�RWURV��\�FyPR�XWLOL]DQ�ODV�LGHDV�WHyULFDV�FRPR�KHUUDPLHQWDV� 

(Q�WpUPLQRV�GH�LQWHUDFFLRQHV�HQ�IRURV�YLUWXDOHV��KD\�TXH�UHFRUGDU�TXH�XQD��YHQWDMD�GH�ODV�
KHUUDPLHQWDV�GH�FRPXQLFDFLyQ�DVtQFURQD�HV�HO�PDUFR�GH�WLHPSR�TXH�SHUPLWH�FRQVWUXLU�XQD�SDXVD�
HQ�OD�FRPXQLFDFLyQ��DOJR�LPSRUWDQWH�SDUD�OD�DEVRUFLyQ�H�LQWHJUDFLyQ�GH�PDWHULDOHV��FUHDWLYLGDG�\�
FRQH[LyQ�SURIXQGD�HQWUH�HVWXGLDQWHV��6LOYD�	�*URVV����������

Objetivo 
(VWD�LQYHVWLJDFLyQ�WXYR�FRPR�SURSyVLWR�DQDOL]DU�ODV�LQWHUDFFLRQHV�HQWUH�HVWXGLDQWHV�GH�

LQJHQLHUtD�HQ�XQ�IRUR�YLUWXDO�DO�UHDOL]DU�XQD�DFWLYLGDG�GH�PRGHODFLyQ�PDWHPáWLFD� 
Metodologta 

$�FRQWLQXDFLyQ�VH�GHVFULEHQ�ORV�DVSHFWRV�PHWRGROyJLFRV�GH�OD�LQYHVWLJDFLyQ�UHDOL]DGD��
Conte[to \ participantes 

/D�H[SHULHQFLD�VH�OOHYy�D�FDER�GXUDQWH�GRV�FXUVRV�FRQVHFXWLYRV��FXUVR�$�\�FXUVR�%���HQ�HO�
GHVDUUROOR�GH�OD�DVLJQDWXUD�(FXDFLRQHV�'LIHUHQFLDOHV��TXH�VH�LPSDUWH�HQ�HO�SULPHUR�GH�ORV���DxRV�
GH�ORV�HVWXGLRV�GH�,QJHQLHUtD�HQ�6LVWHPDV�&RPSXWDFLRQDOHV��,6&���FDUUHUD�TXH�RIHUWD�OD�(VFXHOD�
6XSHULRU�GH�&yPSXWR��(6&20�,31���HQ�0p[LFR��/D�DVLJQDWXUD�WLHQH�FRPR�SULQFLSDO�REMHWLYR�
TXH�HO�DOXPQR�DSUHQGD�D�IRUPXODU�PRGHORV�PDWHPáWLFRV�GH�SUREOHPDV�GH�LQJHQLHUtD�FRQ�
HFXDFLRQHV�GLIHUHQFLDOHV��HQ�SDUWLFXODU�GH�WHRUtD�GH�FLUFXLWRV�HOpFWULFRV���

/D�DVLJQDWXUD�(FXDFLRQHV�'LIHUHQFLDOHV�VH�RUJDQL]y�D�WUDYpV�GH�XQD�SODWDIRUPD�ZHE�HQ�HO�
VLVWHPD�JHVWRU�GH�FRQWHQLGRV�HGXFDWLYRV�GH�OLEUH�DFFHVR�022'/(��TXH�OD�8QLGDG�GH�7HFQRORJtD�
(GXFDWLYD�\�&DPSXV�9LUWXDO��87(\&9��GHO�FHQWUR�HGXFDWLYR��(6&20��SRQtD�D�GLVSRVLFLyQ�GH�
ORV�SURIHVRUHV�SDUD�HO�GHVDUUROOR�GH�FXUVRV���

(Q�HVWD�LQYHVWLJDFLyQ��HQ�XQ�SULPHU�FXUVR�$��SDUWLFLSDURQ�HQ�OD�H[SHULHQFLD����HVWXGLDQWHV�
���PXMHUHV�������\����KRPEUHV��������RUJDQL]DGRV�HQ���JUXSRV�GH�WUDEDMR��(Q�XQ�VHJXQGR�FXUVR�
%��SDUWLFLSDURQ����HVWXGLDQWHV����PXMHUHV�������\����KRPEUHV��������RUJDQL]DGRV�HQ���JUXSRV��
Desarrollo de la e[periencia�

/D�SODWDIRUPD�ZHE�\�VX�IXQFLRQDPLHQWR�VH�SUHVHQWDURQ�D�ORV�HVWXGLDQWHV�DO�LQLFLR�GHO�
VHPHVWUH�HQ�HO�ODERUDWRULR�GH�FyPSXWR��GRQGH�FDGD�HVWXGLDQWH�JHQHUy�XQD�FXHQWD�GH�LQJUHVR��
$GHPáV�VH�OHV�LQIRUPy�TXH��DXQTXH�WRGDV�ODV�VHVLRQHV�GHO�FXUVR�VH�LEDQ�D�GHVDUUROODU�GH�PDQHUD�
SUHVHQFLDO��WRGD�OD�LQIRUPDFLyQ�VREUH�HO�GHVDUUROOR�GH�OD�DVLJQDWXUD��ORV�PDWHULDOHV��ORV�
GRFXPHQWRV�GH�WUDEDMR�\�ODV�DFWLYLGDGHV�TXH�KDEtD�TXH�UHDOL]DU��DVt�FRPR�OD�HQWUHJD�GH�ODV�
PLVPDV��VH�KDUtD�D�WUDYpV�GH�OD�SODWDIRUPD���

/RV�HVWXGLDQWHV�OOHYDURQ�D�FDER�XQ�Proyecto�XVDQGR�OD�SODWDIRUPD�GHO�FXUVR��TXH�WHQtD�FRPR�
REMHWLYRV�IRUPXODU��UHVROYHU��LQWHUSUHWDU��MXVWLILFDU�\�DQDOL]DU�PRGHORV�PDWHPáWLFRV�FRQ�
HFXDFLRQHV�GLIHUHQFLDOHV�RUGLQDULDV��('2���\�FRQVLGHUDQ�HO�SURFHVR�GH�PRGHODFLyQ�PDWHPáWLFD�
RUJDQL]DGR�HQ�QXHYH�HWDSDV��GLVHxDGR�HVSHFtILFDPHQWH�SDUD�OD�H[SHULHQFLD�\�TXH�VH�WUDEDMy�HQ�HO�
DXOD�FRQ�ORV�HVWXGLDQWHV��(O�SUR\HFWR�VH�GHVDUUROOy�GH�OD�VLJXLHQWH�PDQHUD��
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�� &DGD�HVWXGLDQWH�GHO�FXUVR�HOLJLy�XQ�SUREOHPD�GH�YDORUHV�LQLFLDOHV��39,��GH�VHJXQGR�RUGHQ��
GH�OD�FROHFFLyQ�GH�HMHUFLFLRV�\�SUREOHPDV�GHO�FXUVR��

�� /RV�HVWXGLDQWHV�VH�RUJDQL]DURQ�HQ�JUXSRV�GH�WUDEDMR�GH�XQRV���LQWHJUDQWHV��GRQGH�FDGD�XQR�
DSRUWy�VX�SUREOHPD�VHOHFFLRQDGR���

�� 6H�HVWDEOHFLy�HQ�OD�SODWDIRUPD�ZHE�GH�OD�DVLJQDWXUD�XQD�VHFFLyQ�)��GH�XQ�IRUR�GH�GLVFXVLyQ�
JHQHUDO�HQ�FDGD�JUXSR�SDUD�TXH��FRQMXQWDPHQWH��VH�HOLJLHUD�XQ�SUREOHPD�HQWUH�ORV�
SURSXHVWRV�SRU�FDGD�LQWHJUDQWH�\�TXH�SXGLHUD�DGDSWDUVH�D�XQD�VLWXDFLyQ�GH�OD�YLGD�UHDO���

�� 6H�RUJDQL]y�XQ�IRUR�GH�GLVFXVLyQ��VHFFLyQ�)���HQ�FDGD�JUXSR�SDUD�UHVROYHU�HO�SUREOHPD�
SURSXHVWR�\�HODERUDU��GH�IRUPD�FRQMXQWD��XQ�WUDEDMR�LQLFLDO�FRQVLVWHQWH�HQ�XQD�SUHVHQWDFLyQ�
HQ�3RZHU3RLQW��SUHVHQWDFLyQ�LQLFLDO�3,���WHQLHQGR�HQ�FXHQWD�ODV�HWDSDV�GHO�SURFHVR�GH�
PRGHODFLyQ�PDWHPáWLFD�FRQ�('2��TXH�VH�SUHVHQWy�HQ�HO�DXOD��)LJXUD�����'HVSXpV�GH�
ILQDOL]DU�OD�VHFFLyQ�)���ORV�WUDEDMRV�VH�H[SXVLHURQ�HQ�HO�DXOD�\�TXHGDURQ�D�GLVSRVLFLyQ�GH�
WRGRV�ORV�HVWXGLDQWHV�HQ�OD�SODWDIRUPD�GH�OD�DVLJQDWXUD���

�� 6H�HVWDEOHFLy�XQD�WHUFHUD�VHFFLyQ�)��GHO�IRUR�HQ�FDGD�JUXSR�SDUD�HYDOXDU�HQ�FRQMXQWR�XQD�
GH�ODV�SUHVHQWDFLRQHV��3,��TXH�VH�H[SXVLHURQ�HQ�HO�DXOD��GH�PDQHUD�TXH�WRGDV�IXHUDQ�
VHOHFFLRQDGDV��/RV�HVWXGLDQWHV�GHEtDQ�GLVFXWLU�FRQ�VXV�FRPSDxHURV�GHO�JUXSR�GH�WUDEDMR�
VREUH�ORV�HOHPHQWRV�GHO�WUDEDMR�TXH�FRQVLGHUDEDQ�VH�GHEHUtDQ�UHYLVDU�SDUD�IDYRUHFHU�OD�
FRPSUHQVLyQ�GHO�SURFHVR�GH�PRGHODFLyQ�PDWHPáWLFD� 

�� &DGD�JUXSR�GH�WUDEDMR�WXYR�DFFHVR�D�ORV�PHQVDMHV�GH�OD�VHFFLyQ�)��GHO�IRUR�HQ�HO�TXH�VH�
HYDOXy�VX�SUHVHQWDFLyQ�LQLFLDO��3,��\��WUDV�UHYLVDU�ORV�FRPHQWDULRV�VREUH�VX�WUDEDMR��
HODERUDURQ�XQD�SUHVHQWDFLyQ�ILQDO��3)��  
/RV�HVWXGLDQWHV�GHO�FXUVR�$�UHDOL]DURQ�HO�SXQWR���GHO�Proyecto�GH�IRUPD�GLIHUHQWH�DO�WHQHU�

TXH�HYDOXDU��FDGD�JUXSR��HQ�OD�VHFFLyQ�)��GHO�IRUR��OD�SURSLD�SUHVHQWDFLyQ�LQLFLDO��3,����
/DV�VHFFLRQHV�)��\�)��GHO�IRUR�HVWXYLHURQ�DFWLYDV�GXUDQWH����GtDV�\��OD�VHFFLyQ�)�����GtDV��

(O�GHEDWH�HQ�FDGD�XQD�GH�ODV�VHFFLRQHV�GHO�IRUR�FRPHQ]y�FRQ�XQ�PHQVDMH�GHO�SURIHVRU��TXH�
FRQWHQtD�ODV�LQGLFDFLRQHV�SDUD�SDUWLFLSDU��DVt�FRPR�XQD�SUHJXQWD�TXH�SRGtD�VHU�UHVSRQGLGD�SRU�
FXDOTXLHUD�GH�ORV�LQWHJUDQWHV�GH�ORV�JUXSRV�GH�WUDEDMR��(O�SURIHVRU�QR�SDUWLFLSy�HQ�QLQJXQR�GH�ORV�
IRURV�GXUDQWH�HO�GHVDUUROOR�GHO�GHEDWH���
Recogida de datos \ análisis de la informaciyn 

/RV�GDWRV�UHFRJLGRV�HQ�HVWD�H[SHULHQFLD�IXHURQ�ORV�PHQVDMHV�GH�ORV�HVWXGLDQWHV�HQ�HO�IRUR�
YLUWXDO�GXUDQWH�HO�GHVDUUROOR�GHO�Proyecto�HQ�VXV�GLIHUHQWHV�VHFFLRQHV���

/RV�PHQVDMHV�GH�ORV�HVWXGLDQWHV�HQ�HO�IRUR�DO�GHVDUUROODU�HO�Proyecto�IXHURQ�WUDQVFULWRV�\�VH�
RUJDQL]DURQ�HQ�XQLGDGHV�GH�DQáOLVLV��6H�WRPy�FRPR�XQLGDG�GH�DQáOLVLV��8$��FDGD�LGHD�FRQ�
VLJQLILFDGR�SURSLR��HQWHQGLGD�FRPR�XQD�XQLGDG�~QLFD�GH�SHQVDPLHQWR�TXH�H[SUHVDED�XQD�~QLFD�
LQIRUPDFLyQ��H[WUDtGD�GH�XQ�VHJPHQWR�GH�OD�DSRUWDFLyQ��5RXUNH��$QGHUVRQ��*DUULVRQ�	�$UFKHU��
�������$Vt��XQ�PHQVDMH�SXHGH�FRQWHQHU�YDULDV�XQLGDGHV�GH�DQáOLVLV��

3DUD�FODVLILFDU�ODV�XQLGDGHV�GH�DQáOLVLV�VH�UHDOL]y�XQD�DGDSWDFLyQ�GHO�PRGHOR�GH�/OLQDUHV�\�
9DOOV��������XWLOL]DGR�FXDQGR�HVWXGLDQWHV�SDUD�PDHVWUR�LQWHUDFWXDEDQ�SDUD�JHQHUDU�FRPSHWHQFLDV�
SURIHVLRQDOHV�UHODWLYDV�D�OD�LQWHUSUHWDFLyQ�GH�OD�HQVHxDQ]D�GH�OD�UHVROXFLyQ�GH�SUREOHPDV�HQ�
HGXFDFLyQ�SULPDULD��(O�PRGHOR�VHOHFFLRQDGR��7DEOD����SHUPLWH�TXH�HO�SURFHVR�GH�LPSOLFDFLyQ�
FRJQLWLYD�SURGXFLGR�HQ�HO�FRQWH[WR�GH�OD�LQWHUDFFLyQ�UHVXHOYD�DVSHFWRV�HQWUH�ORV�SDUWLFLSDQWHV��VH�
SURSRQJDQ�VROXFLRQHV��VH�UHVSRQGDQ�FRPHQWDULRV�DGLFLRQDOHV�\�VH�SUHVHQWHQ�FRQWUDSURSXHVWDV���
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7DEOD���
Plantilla de valoración para clasificar las aportaciones de los estudiantes según el tipo de  
interacción (adaptado de Llinares & Valls 2009). 

7LSR�GH�LQWHUDFFLyQ�HQ�XQ�GHEDWH�YLUWXDO�
&DWHJRUtD� ,QGLFDGRUHV�

$SRUWD�LQIRUPDFLyQ��,���$SRUWD�
QXHYRV�GDWRV�UHODFLRQDGRV�FRQ�OR�
TXH�VH�SLGH�HQ�OD�WDUHD��

� &RQWULEXFLyQ�LQLFLDO�FRPR�UHVSXHVWD�D�ODV�SUHJXQWDV�
SODQWHDGDV�SRU�HO�SURIHVRU��

� 5HDOL]D�SUHJXQWDV�TXH�SXHGHQ�FRQGXFLU�D�OD�UHIOH[LyQ��D�OD�
UHYLVLyQ�GH�XQD�FRQWULEXFLyQ�R�D�OD�DPSOLDFLyQ�GH�OD�
LQIRUPDFLyQ�SURSRUFLRQDGD���

� ,QWURGXFH�QXHYRV�DVSHFWRV�R�SURSRQH�XQD�QXHYD�LGHD��

$FODUD��&/���$PSOtD�R�UHILQD�XQD�
DSRUWDFLyQ�SUHYLD��\D�VHD�SURSLD�R�GH�
RWUR�SDUWLFLSDQWH��

� 6XEUD\D��H[SOLFLWD�R�H[SOLFD�DVSHFWRV�FRQVLGHUDGRV�
SUHYLDPHQWH��

� 'HPDQGD�OD�DFODUDFLyQ�GH�DOJ~Q�FRQFHSWR�R�LGHD�XWLOL]DGR�HQ�
DOJXQD�DSRUWDFLyQ��

� 5HVSRQGH�SUHJXQWDV�GH�DFODUDFLyQ�R�GH�UHIOH[LyQ�TXH�VH�KDQ�
SODQWHDGR��

&RLQFLGH��&���0DQLILHVWD�
FRQIRUPLGDG�\�DSR\R�KDFLD�XQD�
DSRUWDFLyQ�GHWHUPLQDGD��

� ,QGLFD�TXH�HVWá�GH�DFXHUGR�FRQ�DOJXQD�R�DOJXQDV�GH�ODV�
DSRUWDFLRQHV�SUHYLDV��

&RLQFLGH�\�DPSOtD��&$���&RQFXHUGD�
\�DPSOtD�DVSHFWRV�PHQFLRQDGRV�HQ�
RWUDV�DSRUWDFLRQHV��

� ,QGLFD�TXH�HVWá�GH�DFXHUGR�FRQ�DOJXQD�V��GH�ODV�DSRUWDFLRQHV�
SUHYLDV��\�DGHPáV�DxDGH�DUJXPHQWRV�SDUD�DSR\DU�VX�
SDUWLFLSDFLyQ��

'LVFUHSD��'���0XHVWUD�GHVDFXHUGR�
FRQ�GDWRV�DSRUWDGRV�SUHYLDPHQWH��

� ,QGLFD�TXH�QR�HVWá�GH�DFXHUGR�FRQ�DOJXQD�V��GH�ODV�
DSRUWDFLRQHV�SUHYLDV��

'LVFUHSD�\�DPSOtD��'$���0XHVWUD�
GHVDFXHUGR�FRQ�XQD�FRQWULEXFLyQ�
DFRPSDxDGR�GH�DUJXPHQWRV�TXH�OR�
UHVSDOGDQ��

� ,QGLFD�TXH�QR�HVWá�GH�DFXHUGR�FRQ�DOJXQD�V��GH�ODV�
DSRUWDFLRQHV�SUHYLDV��\�DGHPáV�DxDGH�DUJXPHQWRV�SDUD�
DSR\DU�VX�SDUWLFLSDFLyQ��

2WURV��2���$SRUWD�GDWRV�TXH�QR�HVWáQ�
UHODFLRQDGRV�FRQ�OR�TXH�VH�SLGH�HQ�OD�
WDUHD��

� ,QWURGXFH�HOHPHQWRV�HQ�OD�FRQYHUVDFLyQ�TXH�VRQ�DMHQRV�DO�
GHVDUUROOR�GH�XQD�WDUHD��

'HVSXpV�GH�UHDOL]DU�OD�FODVLILFDFLyQ�DQWHULRU��ODV�FDWHJRUtDV�VH�DJUXSDURQ�HQ�WUHV�QLYHOHV�GH�
DFXHUGR�DO�QLYHO�GH�LQWHUDFFLyQ�HQ�TXH�VH�GHVDUUROODURQ�ODV�DSRUWDFLRQHV�GH�ORV�HVWXGLDQWHV�HQ�HO�
IRUR�\�WHQLHQGR�HQ�FXHQWD�OD�WDUHD�TXH�GHEtDQ�UHDOL]DU�HQ�FDGD�VHFFLyQ�GHO�IRUR��7DEOD�����
7DEOD���
Plantilla de valoración para clasificar las aportaciones de los estudiantes según el nivel de interacción. 

1LYHO�GH�LQWHUDFFLyQ�HQ�XQ�GHEDWH�YLUWXDO�
1LYHO� &DWHJRUtD�

$SRUWD�LQIRUPDFLyQ������$SRUWD�LGHDV�TXH�QR�VH�KDQ�
FRQVLGHUDGR�SUHYLDPHQWH� 3URSRUFLRQD�LQIRUPDFLyQ��,��

,QWHUDFW~D������0HQFLRQD�LGHDV�TXH�KDQ�VXUJLGR�GH�XQ�
DVSHFWR�FRQVLGHUDGR�SUHYLDPHQWH�SRU�ORV�FRPSDxHURV�
R�SRU�pO�PLVPR�

$FODUD��&/��
&RLQFLGH��&��
'LVFUHSD��'��

,QWHUDFW~D�\�DPSOLD������$PSOtD�DVSHFWRV�TXH�KDQ�
VXUJLGR�HQ�XQD�DSRUWDFLyQ�SUHYLD�

&RLQFLGH�\�DPSOtD��&$��
'LVFUHSD�\�DPSOtD��'$��
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$�FDGD�8$�VH�OH�DVLJQy�OD�FDWHJRUtD�FRUUHVSRQGLHQWH�HQ�FXDQWR�DO�QLYHO�GH�LQWHUDFFLyQ��7DEOD�
����/DV�IUHFXHQFLDV��HQ�YDORUHV�DEVROXWRV�\�SRUFHQWDMHV��VH�UHFRJLHURQ�HQ�WDEODV�HQ�IXQFLyQ�GH�ODV�
FDWHJRUtDV�GHVDUUROODGDV�WHQLHQGR�HQ�FXHQWD�ORV�JUXSRV�HQ�ORV�TXH�ORV�HVWXGLDQWHV�VH�RUJDQL]DURQ�
SDUD�FDGD�VHFFLyQ�GHO�IRUR��HO�FXUVR�H�LQGLFDQGR�ODV�FDGHQDV�GH�FRQYHUVDFLyQ�TXH�VH�KDEtDQ�
FRQVWUXLGR��3RVWHULRUPHQWH�VH�FRPSDUDURQ�ORV�SRUFHQWDMHV�GHO�QLYHO�GH�LQWHUDFFLyQ�HQ�ODV�GLYHUVDV�
SDUWHV�GHO�IRUR�)���)��\�)���6H�DSOLFy�XQD�SUXHED�QR�SDUDPpWULFD�ML�FXDGUDGD�SDUD�GHWHUPLQDU�VL�
ODV�IUHFXHQFLDV�GH�ORV�QLYHOHV�GH�LQWHUDFFLyQ�HUDQ�VLPLODUHV�HQ�ODV�DSRUWDFLRQHV�GH�ORV�HVWXGLDQWHV�
GHO�FXUVR�$�\�ODV�DSRUWDFLRQHV�GH�ORV�HVWXGLDQWHV�GHO�FXUVR�%��\�HVWDEOHFHU�VL�OD�PDQHUD�HQ�TXH�
LQWHUDFFLRQDURQ�ORV�HVWXGLDQWHV�HQ�HO�IRUR�GHSHQGLy�GH�OD�IRUPD�GH�GHVDUUROODU�HO�Proyecto�GH�
PRGHODFLyQ�PDWHPáWLFD�FRQ�('2��

Resultados 
,QLFLDOPHQWH�VH�UHDOL]y�OD�GLVWULEXFLyQ�GH�ODV�XQLGDGHV�GH�DQáOLVLV��8$��GH�ODV�DSRUWDFLRQHV�

HQ�HO�IRUR�GH�ORV�HVWXGLDQWHV�HQ�FDGD�JUXSR�GH�WUDEDMR��\�HQ�FDGD�XQR�GH�ORV�FXUVRV�$�\�%��HQ�
IXQFLyQ�GH�ODV�FDWHJRUtDV�FRQVLGHUDGDV�UHVSHFWR�DO�WLSR�GH�LQWHUDFFLyQ��3RVWHULRUPHQWH��ODV�
XQLGDGHV�GH�DQáOLVLV��8$��GH�ODV�DSRUWDFLRQHV�HQ�HO�IRUR�GH�ORV�HVWXGLDQWHV��HQ�ORV�JUXSRV�GH�
WUDEDMR�\�HQ�FDGD�XQR�GH�ORV�FXUVRV�$�\�%��VH�RUJDQL]DURQ�HQ�IXQFLyQ�GH�ODV�FDWHJRUtDV�
FRQVLGHUDGDV�UHVSHFWR�DO�QLYHO�GH�LQWHUDFFLyQ��7DEOD����QR�VH�FRQVLGHUy�OD�FDWHJRUtD�Otros���

6H�REVHUYD�TXH��HQ�JHQHUDO��TXH�ORV�HVWXGLDQWHV�GH�FDGD�JUXSR��DO�SDUWLFLSDU�HQ�HO�IRUR��
LQWHUDFFLRQDURQ�PáV�FRQ�VXV�FRPSDxHURV��QLYHO���������TXH�DSRUWDURQ�LQIRUPDFLyQ��QLYHO����
������DOFDQ]DQGR�HO�PD\RU�QLYHO�GH�LQWHUDFFLyQ��QLYHO���������HQ�XQ�SRUFHQWDMH�
FRQVLGHUDEOHPHQWH�PHQRU�DO�GH�ORV�RWURV�GRV�QLYHOHV��

$O�FRPSDUDU�ORV�UHVXOWDGRV�GHO�QLYHO�GH�LQWHUDFFLyQ�HQWUH�ORV�FXUVRV�$�\�%��HO�WRWDO�GH�
SRUFHQWDMHV�GH�8$�GH�ODV�DSRUWDFLRQHV�HQ�HO�IRUR�GH�ORV�JUXSRV�GH�WUDEDMR��HQ�DPERV�FXUVRV��IXH�
VLPLODU�HQ�GLIHUHQWHV�FDWHJRUtDV�DXQTXH�SUHVHQWDURQ�SHTXHxDV�GLIHUHQFLDV�HQ�QLYHO����Aporta 
información)�\�QLYHO����Interacciona). 

7HQLHQGR�HQ�FXHQWD�ODV�GLYHUVDV�VHFFLRQHV�GHO�IRUR�VH�REVHUYD�TXH��HO�WRWDO�GH�ORV�
SRUFHQWDMHV�GH�8$�HQ�)��\�HQ�)���IXH�VLPLODU��(Q�OD�VHFFLyQ�)���ORV�JUXSRV�GHO�FXUVR�%�DSRUWDURQ�
PHQRV�LQIRUPDFLyQ�TXH�QR�VH�KDEtD�FRQVLGHUDGR�SUHYLDPHQWH�HQ�HO�IRUR�TXH�ORV�JUXSRV�GHO�FXUVR�
$��Aporta información��PLHQWUDV�TXH�ORV�JUXSRV�GHO�FXUVR�%�PHQFLRQDURQ�PáV�LGHDV�VXUJLGDV�GH�
DVSHFWRV�FRQVLGHUDGRV�SUHYLDPHQWH�HQ�OD�GLVFXVLyQ�\��SRU�OR�WDQWR��LQWHUDFFLRQDQGR�FRQ�VXV�
FRPSDxHURV��Interacciona���TXH�ORV�JUXSRV�GHO�FXUVR�$��TXLHQHV�HQ�OD�PD\RUtD�GH�VXV�
DSRUWDFLRQHV�VH�UHILULHURQ�D�WHPDV�TXH�QR�VH�KDEtDQ�PHQFLRQDGR�HQ�OD�GLVFXVLyQ��3RU�RWUR�ODGR��DO�
FRQVLGHUDU�FRQMXQWDPHQWH�ODV�FDWHJRUtDV�Interacciona�H�Interacciona y amplía��VH�SXHGH�GHFLU�
TXH�ORV�JUXSRV�GHO�FXUVR�%�DOFDQ]DURQ�PD\RUHV�QLYHOHV�GH�LQWHUDFFLyQ�������DO�HYDOXDU�VX�SURSLD�
SUHVHQWDFLyQ�LQLFLDO��3,���TXH�ORV�JUXSRV�GHO�FXUVR�$��������TXH�HYDOXDURQ�OD�SUHVHQWDFLyQ�LQLFLDO�
�3,��GH�RWUR�JUXSR�GH�WUDEDMR��
� �
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7DEOD����
Distribución de las UA de las aportaciones de los grupos de los cursos A y B en el foro, según el nivel de 
interacción. 

6HFFLyQ��
GHO�IRUR�

&XUVR�
1LYHO�GH�LQWHUDFFLyQ��

7RWDO�
�8$��

$SRUWD��
,QIRUPDFLyQ�

�����
,QWHUDFFLRQD�

����

,QWHUDFFLRQD�
�\�DPSOLD�

����

)�� $� �������� ��������� �������� ����������
%� �������� ��������� �������� ����������

7RWDO�)�� ��������� ��������� �������� ����������

)�� $� �������� �������� ������ ���������
%� �������� ��������� �������� ����������
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8QD�SUXHED�ML�FXDGUDGR�GHPRVWUy�TXH�QR�H[LVWLHURQ�GLIHUHQFLDV�VLJQLILFDWLYDV��HQ�FXDQWR�DO�
QLYHO�GH�LQWHUDFFLyQ�HQ�ODV�IUHFXHQFLDV�GH�ODV�DSRUWDFLRQHV�GH�ORV�HVWXGLDQWHV�HQ�FDGD�JUXSR�GH�
WUDEDMR�HQ�ODV�VHFFLRQHV�)��>Ȥ����� ��������S�!�����@�\�)��>Ȥ����� �������S�!�����@��FXDQGR�ORV�
HVWXGLDQWHV�GH�DPERV�FXUVRV�UHDOL]DURQ�ODV�SDUWHV�GHO�Proyecto�GH�OD�PLVPD�IRUPD��6LQ�HPEDUJR��
FXDQGR�ORV�HVWXGLDQWHV�HQ�FDGD�JUXSR�WUDEDMDURQ�GH�PDQHUD�GLIHUHQWH�GHSHQGLHQGR�GH�VL�
SHUWHQHFtDQ�DO�FXUVR�$�R�FXUVR�%��HV�GHFLU�HQ�OD�VHFFLyQ�)���OD�SUXHED�ML�FXDGUDGR�PRVWUy�
GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�ODV�FDWHJRUtDV�GHO�QLYHO�GH�LQWHUDFFLyQ�HQWUH�ORV�FXUVRV�$�\�%�
>Ȥ����� ��������S�������@��OR�TXH�SXHGH�KDFHU�HQWHQGHU�TXH�HO�QLYHO�GH�LQWHUDFFLyQ�HVWXYR�
UHODFLRQDGR�FRQ�OD�IRUPD�HQ�TXH�ORV�HVWXGLDQWHV�HQ�FDGD�JUXSR�HYDOXDURQ�HO�Proyecto�GH�
PRGHODFLyQ�PDWHPáWLFD��(VWDV�GLIHUHQFLDV�HQ�)��KLFLHURQ�TXH�VH�PRVWUDUDQ�GLIHUHQFLDV�
VLJQLILFDWLYDV�HQ�ODV�FDWHJRUtDV�GHO�QLYHO�GH�LQWHUDFFLyQ��HQWUH�ORV�JUXSRV�GH�ORV�FXUVRV�$�\�%��DO�
GHVDUUROODU�HO�Proyecto�GH�DSOLFDFLyQ�GH�ODV�('2�>Ȥ����� ��������S�������@��

Discusiyn de resultados 
/RV�HVWXGLDQWHV��HQ�OD�PD\RUtD�GH�VXV�DSRUWDFLRQHV��LQWHUDFFLRQDURQ�FRQ�VXV�FRPSDxHURV�GH�

JUXSR�SULQFLSDOPHQWH�DSRUWDQGR�LQIRUPDFLyQ�\��HQ�PHQRU�LQWHQVLGDG��DFODUDQGR�FRQWULEXFLRQHV�
SUHYLDV�\�FRLQFLGLHQGR�R�GLVFUHSDQGR�FRQ�RWURV�DOXPQRV�SHUR��XVXDOPHQWH��VLQ�MXVWLILFDU�VXV�
SXQWRV�GH�YLVWD�QL�DSRUWDU�DOWHUQDWLYDV��(VWRV�UHVXOWDGRV�GH�XQ�EDMR�R�PHGLR�QLYHO�GH�LQWHUDFFLyQ�
FRQILUPDQ�ORV�UHVXOWDGRV�GHO�HVWXGLR�UHDOL]DGR�SRU�=KX���������TXH�VXJLULy�TXH�QR�VH�SXHGH�
VXSRQHU�TXH�FXDOTXLHU�GLVFXVLyQ�HQ�OtQHD�IRPHQWDUá�\�PHMRUDUá�OD�LQWHUDFFLyQ��\�TXH�QR�VH�
DOFDQ]DUáQ�DOWRV�QLYHOHV�GH�LQWHUDFFLyQ�HQWUH�ORV�HVWXGLDQWHV�EDMR�FXDOTXLHU�FLUFXQVWDQFLD���

+D\�TXH�REVHUYDU�TXH�ODV�LQWHUDFFLRQHV�SURPRYLGDV�HQ�HO�GHVDUUROOR�GHO�Proyecto�GH�
PRGHODFLyQ�PDWHPáWLFD��HQ�FDGD�JUXSR��D�SHVDU�GH�ODV�HVFDVDV�DSRUWDFLRQHV�FRQ�DOWR�QLYHO�GH�
LQWHUDFFLyQ��SHUPLWLHURQ�TXH�ORV�HVWXGLDQWHV�UHIOH[LRQDUDQ�VREUH�VXV�LGHDV�\�SODQWHDPLHQWRV�
LQLFLDOHV�DO�GHPDQGDU�HQ�HO�IRUR�TXH�VH�DFODUDUDQ�FRQFHSWRV�R��LGHDV��(VWR�FRQFXHUGD�FRQ�ORV�
UHVXOWDGRV�GH�1DVRRQ�\�:RRGUXII��������TXH�VHxDODURQ�TXH�HO�XVR�GH�IRURV�HQ�ORV�FXUVRV�GH�
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PDWHPáWLFDV�PRWLYD�OD�E~VTXHGD�GH�FRQFHSWRV�FODYH�GH�PDWHPáWLFDV�\�OD�H[SORUDFLyQ�GH�
FRQMHWXUDV��

(VWD�LQYHVWLJDFLyQ�VH�IRFDOL]y�HQ�HO�WUDEDMR�GH�ORV�HVWXGLDQWHV�VLQ�LQWHUYHQFLyQ�GHO�SURIHVRU��
TXLHQ�VRODPHQWH�SDUWLFLSy�SDUD�H[SOLFDU�ODV�LQVWUXFFLRQHV�SDUD�HO�GHVDUUROOR�GH�FDGD�SDUWH�GHO�
Proyecto�DO�LQLFLR�GH�FDGD�VHFFLyQ�GHO�IRUR��3HUR�ORV�UHVXOWDGRV�QRV�KDFHQ�SHQVDU�HQ�OR�UHIHULGR�
SRU�5RGUtJXH]�\�&ODUHV��������HQ�OD�OtQHD�GH�TXH��HQ�ODV�DFWLYLGDGHV�FRODERUDWLYDV�TXH�LQFOX\DQ�
IRURV�GH�GLVFXVLyQ��HV�QHFHVDULR�DxDGLU�DOJXQDV�HVWUDWHJLDV�SDUD�SURPRYHU�XQD�LQWHUDFFLyQ�PáV�
LQWHQVD�\�DFWLYD��(Q�FRQFUHWR��HV�SRVLEOH�TXH�ODV�HVFDVDV�DSRUWDFLRQHV�HQ�ODV�TXH�ORV�HVWXGLDQWHV�
DPSOLDURQ�VXV�FRLQFLGHQFLDV�R�GLVFUHSDQFLDV�FRQ�VXV�FRPSDxHURV�SXGLHUDQ�GHEHUVH��SRU�HMHPSOR��
D�OD�QHFHVLGDG�GH�OD�LQWHUYHQFLyQ�GHO�SURIHVRU�HQ�HO�GHVDUUROOR�GHO�IRUR�HQ�DOJ~Q�VHQWLGR�FRPR��SRU�
HMHPSOR��UHDOL]DQGR�SUHJXQWDV�SDUD�DQLPDU�R�JXLDU�OD�GLVFXVLyQ��

$O�HVWXGLDU�FyPR�ORV�HVWXGLDQWHV�SDUD�PDHVWUR�VH�LQYROXFUDQ�HQ�OD�FRQFHSWXDOL]DFLyQ�GH�OD�
HQVHxDQ]D�GH�ODV�PDWHPáWLFDV�DO�SDUWLFLSDU�HQ�GLVFXVLRQHV�HQ�OtQHD��/OLQDUHV�\�9DOOV��������
FRQFOX\HURQ�TXH�HO�WLSR�GH�LQWHUDFFLyQ�TXH�VH�SURGXFH�HQ�XQ�IRUR�YDUtD�HQ�IXQFLyQ�GH�OD�WDUHD�TXH�
VH�GHVDUUROOD��(VWR�SXGR�REVHUYDUVH�HQ�ORV�UHVXOWDGRV�GH�HVWH�WUDEDMR�SRUTXH��DXQTXH�ORV�WLSRV�GH�
LQWHUDFFLyQ�UHVXOWDQWHV�HQ�GRV�VHFFLRQHV�GHO�IRUR��VHOHFFLRQDU�XQ�SUREOHPD�\�UHVROYHU�XQ�
SUREOHPD��IXHURQ�VLPLODUHV��QR�RFXUULy�OR�PLVPR�HQ�OD�RWUD�VHFFLyQ�GHO�IRUR��FXDQGR�ORV�
HVWXGLDQWHV�GH�XQ�FXUVR�HYDOXDURQ�HO�WUDEDMR�GH�RWUR�JUXSR��PLHQWUDV�TXH�ORV�GHO�RWUR�FXUVR�OR�
KDFtDQ�GH�VX�SURSLR�WUDEDMR��GRQGH�VH�SURGXMHURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�WDQWR�HQ�ORV�WLSRV�
FRPR�HQ�ORV�QLYHOHV�GH�LQWHUDFFLyQ��3RU�WDQWR�HVWH�WUDEDMR�FRQILUPD�HVWXGLRV�SUHYLRV�\�FRUURERUD�
TXH�OD�IRUPD�GH�UHDOL]DU�OD�WDUHD�LQIOX\y�HQ�OD�PDQHUD�HQ�TXH�ORV�HVWXGLDQWHV�LQWHUDFWXDURQ��

Conclusiones 
(Q�HVWH�WUDEDMR�VH�KD�SUHWHQGLGR�DQDOL]DU�OD�IRUPD�HQ�TXH�LQWHUDFFLRQDQ�HQ�XQ�IRUR�YLUWXDO�

ORV�HVWXGLDQWHV�GH�LQJHQLHUtD�DO�UHDOL]DU�XQ�Proyecto�GH�PRGHODFLyQ�PDWHPáWLFD�HQ�XQ�FXUVR�GH�
HFXDFLRQHV�GLIHUHQFLDOHV��(VWH�REMHWLYR�VH�IXQGDPHQWy�DQWH�OD�HVFDVH]�GH�LQYHVWLJDFLRQHV�VREUH�HO�
XVR�GH�IRURV�YLUWXDOHV�HQ�DFWLYLGDGHV�GH�DSUHQGL]DMH�HQ�DVLJQDWXUDV�GH�PDWHPáWLFDV�FRQ�
HVWXGLDQWHV�XQLYHUVLWDULRV��\�GDGD�OD�HYLGHQFLD�GH�TXH�ORV�IRURV�YLUWXDOHV�VRQ�XQD�KHUUDPLHQWD�~WLO�
HQ�GLYHUVDV�GLVFLSOLQDV�\�FRQ�SRVLELOLGDGHV�HGXFDWLYDV�SDUD�DSR\DU�DO�SURFHVR�GH�HQVHxDQ]D�
DSUHQGL]DMH���

/DV�DSRUWDFLRQHV�GH�ORV�HVWXGLDQWHV�HQ�HO�IRUR�DO�GHVDUUROODU�HO�Proyecto�GH�PRGHODFLyQ�
PDWHPáWLFD�PRVWUDURQ��HQ�JHQHUDO��QLYHOHV�EDMRV�\�PHGLRV�GH�LQWHUDFFLyQ��\D�TXH�SULQFLSDOPHQWH�
DSRUWDURQ�LQIRUPDFLyQ�\�DFODUDURQ�FRQWULEXFLRQHV�SUHYLDV��(O�QLYHO�GH�LQWHUDFFLyQ�QR�YDULy�DO�
UHVROYHU�ODV�WDUHDV�TXH�FRQVLVWtDQ�HQ�VHOHFFLRQDU�XQ�SUREOHPD�HQ�FRQMXQWR�\�UHVROYHU�HO�SUREOHPD�
VHOHFFLRQDGR��SHUR�Vt�OR�KLFLHURQ�VLJQLILFDWLYDPHQWH�HQ�OD�WHUFHUD�VHFFLyQ��GRQGH�IXH�PáV�DOWD�HQ�
HO�FXUVR�GRQGH�FDGD�JUXSR�UHYLVy�VX�SURSLR�WUDEDMR�IUHQWH�DO�RWUR�FXUVR�GRQGH�FDGD�JUXSR�UHYLVy�
HO�WUDEDMR�GH�RWUR�JUXSR���

(VWH�WUDEDMR�QRV�KD�KHFKR�FRQVLGHUDU�TXH�ODV�LQWHUDFFLRQHV�GHVDUUROODQ�PXFKDV�IXQFLRQHV�
IXQGDPHQWDOHV�HQ�HO�SURFHVR�HGXFDWLYR��&RPR�VH�SXGR�REVHUYDU��XQD�GH�ODV�FDUDFWHUtVWLFDV�PáV�
VLJQLILFDWLYDV�IXH�TXH�ORV�PHQVDMHV�HOHFWUyQLFRV�HVWDEDQ�D�OD�YLVWD�GH�WRGRV�ORV�SDUWLFLSDQWHV�GHO�
GHEDWH��OR�FXDO�SURYRFD�TXH�ORV�WH[WRV�GH�ORV�PHQVDMHV�SXGLHUD�EXVFDUVH��VXV�FRQWHQLGRV�VH�
SXGLHUDQ�YLVXDOL]DU�\�H[DPLQDU�YDULDV�YHFHV��\�HO�WH[WR�VH�SXGLHUD�UHHVWUXFWXUDU��3RU�OR�WDQWR��KD\�
TXH�UHFRQRFHU�TXH�ORV�IRURV�YLUWXDOHV�VRQ�XQD�SRGHURVD�KHUUDPLHQWD�GH�FRPXQLFDFLyQ�\�WUDEDMR�
FRODERUDWLYR�TXH�IRPHQWDURQ�OD�SDUWLFLSDFLyQ�GH�XQD�IRUPD�UHIOH[LYD��IUHQWH�D�RWUDV�KHUUDPLHQWDV�
GH�FRPXQLFDFLyQ��GRQGH�OD�LQPHGLDWH]�HV�XQ�REVWáFXOR�SDUD�OD�UHIOH[LyQ�\�HO�DQáOLVLV��
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$Vt�PLVPR��VH�GHEH�FRQVLGHUDU�TXH�QR�HV�VXILFLHQWH�TXH�ORV�HVWXGLDQWHV�FRPSOHWHQ�ODV�
WDUHDV��VLQR�TXH�VH�OHV�GHEH�DQLPDU�D�UHIOH[LRQDU�VREUH�VX�DFWLYLGDG��SRU�HMHPSOR��DO�SHGLUOHV�TXH�
MXVWLILTXHQ�XQ�PpWRGR�GH�VROXFLyQ��(Q�HVWH�VHQWLGR��KHPRV�REVHUYDGR�TXH�HO�XVR�GH�IRURV�
YLUWXDOHV�SXHGH�FUHDU�RSRUWXQLGDGHV�SDUD�HO�GLáORJR�\�OD�UHIOH[LyQ��

(VWR�DEUH�XQD�IXWXUD�OtQHD�GH�WUDEDMR�SDUD�GHVFXEULU�VL�HVRV�UHVXOWDGRV�VRQ�VLPLODUHV�FRQ�
RWURV�HVWXGLDQWHV�\�RWUDV�WDUHDV��H�LQFOXVR�HQ�GLIHUHQWHV�FRQWH[WRV��\�DVt��SRGHU�DQDOL]DU�ODV�
FLUFXQVWDQFLDV�HQ�TXH�VH�SURGXFHQ��

&RPR�OLPLWDFLRQHV�GH�OD�LQYHVWLJDFLyQ��VH�SXHGH�GHFLU�TXH�ODV�KHUUDPLHQWDV�XWLOL]DGDV�SDUD�
DQDOL]DU�OD�LQWHUDFFLyQ�GH�ODV�DSRUWDFLRQHV�GH�ORV�HVWXGLDQWHV��TXH�IXHURQ�DGDSWDGDV�SDUD�HVWD�
H[SHULHQFLD��QHFHVLWDUtDQ�PáV�H[SHULPHQWDFLyQ��(Q�HVWH�VHQWLGR�KD\�TXH�FRQVLGHUDU�TXH��DOJXQDV�
YHFHV��VHJ~Q�ODV�DSRUWDFLRQHV�UHDOL]DGDV�HQ�ODV�WDUHDV�GHVDUUROODGDV�HQ�HO�IRUR��IXH�FRPSOHMR�
XWLOL]DU�ODV�FDWHJRUtDV�XWLOL]DGDV��+D\�TXH�UHFRUGDU�TXH��SRU�HMHPSOR��HO�PRGHOR�GH�/OLQDUHV�\�
9DOOV���������TXH�IXH�DGDSWDGR�SDUD�HVWH�WUDEDMR��IXH�GLVHxDGR�SRU�VXV�DXWRUHV�SDUD�GHVFULELU�ODV�
LQWHUDFFLRQHV�GH�HVWXGLDQWHV�SDUD�PDHVWUR�FXDQGR�SDUWLFLSDQ�HQ�GLVFXVLRQHV�HQ�OtQHD�SDUD�UHVROYHU�
XQ�FRQMXQWR�GH�WDUHDV�HQ�XQ�HQWRUQR�GH�DSUHQGL]DMH��3RU�OR�WDQWR��FRQVLGHUDPRV�TXH�HV�QHFHVDULR�
LQYHVWLJDU�SDUD�PHMRUDU�HO�PRGHOR�GH�FDWHJRUtDV�GH�DFXHUGR�DO�FRQWH[WR�GH�LQJHQLHUtD��

+D\�TXH�FRQVLGHUDU�DGHPáV��TXH�ORV�HVWXGLDQWHV�\�SURIHVRUHV�TXH�SDUWLFLSDURQ�HQ�OD�
H[SHULHQFLD�QR�HVWDEDQ�IDPLOLDUL]DGRV�FRQ�HO�XVR�GH�IRURV�YLUWXDOHV�SDUD�GHVDUUROODU�DFWLYLGDGHV�
DFDGpPLFDV�UHODFLRQDGDV�FRQ�PDWHPáWLFDV��SRU�OR�WDQWR�GHEH�FRQVLGHUDUVH�HO�KHFKR�GH�SUHSDUDU�D�
ORV�SURIHVRUHV�HQ�OD�LQWURGXFFLyQ�GH�HVWDV�KHUUDPLHQWDV�HQ�HO�DXOD��SRU�HMHPSOR�D�WUDYpV�GH�
WDOOHUHV��

/RV�UHVXOWDGRV�REWHQLGRV�SXHGHQ�DEULU�SHUVSHFWLYDV�GH�LQYHVWLJDFLyQ��DO�FRQVLGHUDU�TXH�DO�
DQDOL]DU�DGHPáV�OD�SURIXQGLGDG�GH�ODV�DSRUWDFLRQHV��VH�SRGUtD�GHWHUPLQDU�QR�VROR�OD�PDQHUD�HQ�
TXH�LQWHUDFFLRQDQ�ORV�HVWXGLDQWHV�SDUD�QHJRFLDU�PLHQWUDV�VH�OOHYD�D�FDER�HO�GHEDWH�VREUH�HO�
GHVDUUROOR�GH�XQD�WDUHD�R�XQ�FRQMXQWR�GH�WDUHDV��VLQR�WDPELpQ�HO�QLYHO�GH�UHIOH[LyQ�TXH�SUHVHQWDQ�
ORV�HVWXGLDQWHV�GXUDQWH�XQ�GHEDWH�HQ�OtQHD��7DPELpQ�SXHGH�FRQVLGHUDUVH�D�SDUWLU�GH�HVWRV�
UHVXOWDGRV��DPSOLDU�OD�LQYHVWLJDFLyQ�FRQVLGHUDQGR�HO�LPSDFWR�R�ORV�HIHFWRV�GHO�XVR�GH�IRURV�
FRQVLGHUDQGR�ODV�LQWHUDFFLRQHV�GH�ORV�HVWXGLDQWHV��(VWRV�HIHFWRV�SRGUtDQ�GHWHUPLQDUVH�D�SDUWLU�GH�
DQDOL]DU�OD�IRUPD�HQ�TXH�PRGLILFDQ�R�UHDOL]DQ�FDPELRV�D�VXV�WUDEDMRV�GHVDUUROODGRV�GXUDQWH�HO�
Proyecto��FRPR�FRQVHFXHQFLD�GH�LQWHUDFFLRQDU�HQ�HO�IRUR���

/D�LQYHVWLJDFLyQ�SRGUtD�UHDOL]DUVH�GH�QXHYR�XWLOL]DQGR�DOJ~Q�VRIWZDUH�SDUD�UHVROYHU��
DQDOL]DU�\�OOHYDU�D�FDER�SUHGLFFLRQHV�GHO�PRGHOR�PDWHPáWLFR��\�SRGHU�FRPSDUDU�ORV�UHVXOWDGRV�
FRQ�OD�H[SHULHQFLD�UHDOL]DGD��7DPELpQ�SRGUtD�SODQWHDUVH�XWLOL]DQGR�RWUDV�KHUUDPLHQWDV�EDVDGDV�HQ�
ZHE�FRPR�FKDWV�R�EORJV��\�FRPSDUDU�FRQ�ORV�UHVXOWDGRV�REWHQLGRV�DO�XVDU�IRURV�YLUWXDOHV��

(VWD�LQYHVWLJDFLyQ�SXHGH�UHSUHVHQWDU�XQ�SULPHU�SDVR�SDUD�FRQVLGHUDU�ORV�IRURV�YLUWXDOHV�
FRPR�KHUUDPLHQWDV�HGXFDWLYDV�TXH�VH�LQFOX\DQ�HQ�OD�RUJDQL]DFLyQ�GH�DFWLYLGDGHV�HQ�HO�DXOD�HQ�ORV�
FXUVRV�GH�PDWHPáWLFDV�HQ�LQJHQLHUtD��SDUD�SURPRYHU�LQWHUDFFLRQHV�HQWUH�ORV�HVWXGLDQWHV��7DPELpQ�
KD\�TXH�DxDGLU�TXH�OD�LQFRUSRUDFLyQ�GH�IRURV�YLUWXDOHV�DO�LPSOHPHQWDU�XQD�HVWUDWHJLD�GLGáFWLFD�
SXHGH�H[WHQGHUVH��FRQ�XQ�GLVHxR�DSURSLDGR��D�RWUDV�DVLJQDWXUDV�QR�QHFHVDULDPHQWH�UHODFLRQDGDV�
FRQ�PDWHPáWLFDV��
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OHROXSLQDFFL#\DKRR�FRP�DU�

Resumen 
(VWD�FRPXQLFDFLyQ�SURSRQH�PRVWUDU�FyPR�OD�LPSOHPHQWDFLyQ�GH�XQ�UHFXUVR�GH�
HQVHxDQ]D�FRQ�WHFQRORJtD�GLQáPLFD���GHVWLQDGR�D�OD�SUHVHQWDFLyQ�GH�OD�IXQFLyQ�FRPR�
PRGHOL]DGRUD�HQ�HO�HVWXGLR�GH�YDULDFLRQHV�FRQ�PDJQLWXGHV�JHRPpWULFDV��SXHGH�
FRQVWLWXLUVH�FRPR�HO�LQLFLR�GH�QXHYRV�LQWHUURJDQWHV�VREUH�HO�FRQFHSWR�GH�IXQFLyQ��(O�
GHVDUUROOR�GHO�WUDEDMR�VH�UHDOL]DUá�D�SDUWLU�GHO�DQáOLVLV�GH�ODV�SURGXFFLRQHV�GH�ORV�
DOXPQRV��TXH�FRQGXMHURQ�D�QXHYDV�SUHJXQWDV�VREUH�HVWH�REMHWR�PDWHPáWLFR�PHGLDGR�
SRU�OD�WHFQRORJtD��OD�QRFLyQ�GH�IXQFLyQ�TXH�VXE\DFH�HQ�HO�SXQWR�GLQáPLFR��/RV�
LQWHUURJDQWHV�TXH�DQDOL]DUHPRV�VRQ��¢4Xp�FRQFHSWR�GH�IXQFLyQ�HVWá�VXE\DFHQWH�HQ�XQ�
VRIWZDUH�GH�JHRPHWUtD�GLQáPLFD��FRPR�*HR*HEUD"�¢&RQ�FXáOHV�GH�ORV�GHVDUUROODGRV�
KLVWyULFDPHQWH��VREUH�OD�IXQFLyQ��WLHQH�PáV�UHODFLyQ"�¢/D�FRQVWUXFFLyQ�GH�XQ�SXQWR�
GLQáPLFR�HVWDEOHFH�XQD�IXQFLyQ"��\�VL��HV�DVt��¢GH�TXp�PRGR�OD�FDUDFWHUL]D"��
Palabras clave��IXQFLyQ��YDULDFLyQ��GHSHQGHQFLD��7,&��HQWRUQRV�GLQáPLFRV��SXQWR�
GLQáPLFR�� 

Introducciyn 
(O�SUHVHQWH�WH[WR�VH�HQPDUFD�HQ�XQ�SUR\HFWR�GH�LQYHVWLJDFLyQ�HQ�UHG�WLWXODGR�³5HFXUVRV�

WHFQROyJLFRV�SDUD�\�SRU�ORV�GRFHQWHV�GHVWLQDGRV�D�OD�HQVHxDQ]D�GH�OD�0DWHPáWLFD�HQ�$UJHQWLQD�\�
)UDQFLD´�\�TXH�VH�UHDOL]D�GHVGH�HO�áUHD��'LGáFWLFD�GH�OD�0DWHPáWLFD�SRU�OD�8QLYHUVLGDG�1DFLRQDO�
GH�6DQ�0DUWtQ��OD�8QLYHUVLGDG�1DFLRQDO�GH�5tR�1HJUR��DPEDV�GH�$UJHQWLQD��\�HO�eFROH�1RUPDOH�
6XSpULHXUH�GH�/\RQ��)UDQFLD��(Q�HO�FRQWH[WR�GH�OD�LQYHVWLJDFLyQ�VH�WUDEDMy�FRODERUDWLYDPHQWH�HQ�
HO�DUPDGR�H�LPSOHPHQWDFLyQ�GH�XQ�UHFXUVR�GH�HQVHxDQ]D��FRQ�XQ�JUXSR�GH�SURIHVRUHV��WR�DxR�GH�
XQD�(VFXHOD�6HFXQGDULD�7pFQLFD�HQ�OD�SURYLQFLD�GH�%XHQRV�$LUHV��$UJHQWLQD��/RV�SURIHVRUHV�
GHFLGLHURQ�UH�HODERUDU�XQ�UHFXUVR�SUHH[LVWHQWH���HQ�GRQGH�OD�IXQFLyQ�VH�FRQVWLWX\H�FRPR�XQD�
KHUUDPLHQWD�GH�PRGHOL]DFLyQ�SDUD�HO�HVWXGLR�GH�YDULDFLRQHV�GH�PDJQLWXGHV�JHRPpWULFDV��/D�
HOHFFLyQ�UHDOL]DGD�VH�DMXVWDED�D�ORV�FRQWHQLGRV�TXH�SODQWHDEDQ�GHVDUUROODU�HQ�HVD�HWDSD�GHO�DxR�\�D�
ORV�SURSyVLWRV�GLGáFWLFRV�HVWDEOHFLGRV�HQ�VX�SODQLILFDFLyQ���

�������������������������������������������������
��/D�DFWLYLGDG�VHOHFFLRQDGD�SRU�ORV�GRFHQWHV�HVWá�SUHVHQWH�RULJLQDOPHQWH�HQ�%DUELQ�	�'RXDG\�

��������VLHQGR�SRVWHULRUPHQWH�DGDSWDGD�SDUD�VHU�WUDEDMDGD�FRQ�VRIWZDUH�*HR*HEUD�HQ�)HUUDJLQD���������
/RV�SURIHVRUHV�WRPDURQ�HVWDV�UHIHUHQFLDV�SDUD�DGDSWDU�OD�DFWLYLGDG�D�VXV�SURSyVLWRV�GLGáFWLFRV��
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(VWD�FRPXQLFDFLyQ�VH�EDVD�HQ�HO�DQáOLVLV�GH�FXDWUR�tWHPV��H��I��J�\�K��GHO�UHFXUVR��YHU�$QH[R�
����eVWRV�VH�UHILHUHQ�D��OD�FRQVWUXFFLyQ��PHGLDQWH�XQ�VRIWZDUH�GH�JHRPHWUtD�GLQáPLFD��GH�XQ�SXQWR�
TXH�H[SUHVH�OD�YDULDFLyQ�HQWUH�GRV�PDJQLWXGHV�JHRPpWULFDV�\�VX�UHVSHFWLYD�LQWHUSUHWDFLyQ��0RWLYD�
HVWD�HOHFFLyQ��OD�GLILFXOWDG�SUHVHQWDGD�SRU�ORV�DOXPQRV�HQ�HO�GHVDUUROOR�GH�HVWRV�tWHPV��SXHVWR�TXH�
XQD�IDOOLGD�VLPEROL]DFLyQ�GH�ODV�FRPSRQHQWHV�GHO�SXQWR���FRQGXMR�D�TXH�VH�GHWXYLHUDQ�ODV�
DFWLYLGDGHV�JUXSDOHV�SDUD��TXH�ORV�SURIHVRUHV�UHDOL]DUDQ�DFODUDFLRQHV�H�LQGLFDFLRQHV��/RV�DOXPQRV�
QR�LQWHUSUHWDEDQ�HQ�HVD�LQVWDQFLD�GH�WUDEDMR�HO�PRWLYR�SRU�HO�TXH�QHFHVLWDEDQ�OD�FRQVWUXFFLyQ�GH�
HVH�SXQWR��

(O�GHVDUUROOR�GHO�WUDEDMR�VH�UHDOL]DUá�D�SDUWLU�GHO�DQáOLVLV�GH�ODV�SURGXFFLRQHV�GH�ORV�
DOXPQRV��TXH�FRQGXMHURQ�D�QXHYDV�SUHJXQWDV�SRU�SDUWH�GH�ORV�LQYHVWLJDGRUHV�DFHUFD�GH�HVWH�REMHWR�
PDWHPáWLFR�PHGLDGR�SRU�OD�WHFQRORJtD��OD�QRFLyQ�GH�IXQFLyQ�TXH�VXE\DFH�HQ�HO�SXQWR�GLQáPLFR��

Las producciones de los alumnos 
(Q�OD�LPSOHPHQWDFLyQ�GHO�UHFXUVR�GH�HQVHxDQ]D��XQD�YH]�FRQVWUXLGD�SRU�ORV�DOXPQRV�OD�

ILJXUD�D�DQDOL]DU��UHFWáQJXOR�LQVFULSWR�HQ�XQ�FXDUWR�GH�FtUFXOR�GH�UDGLR�����VH�SURSXVR�HO�HVWXGLR�
GH�OD�YDULDFLyQ�GHO�áUHD�GHO�UHFWáQJXOR�HQ�UHODFLyQ�D�OD�ORQJLWXG�GH�VX�EDVH��WDUHD�SDUD�OD�FXDO�VH�
SURSRQH�GHVGH�OD�FRQVLJQD�FRQVWUXLU�XQ�SXQWR�TXH�UHIOHMH�WDO�UHODFLyQ��
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�
�

Figura 1��&RQVWUXFFLyQ�GLQáPLFD�D�UHDOL]DU�SRU�ORV�DOXPQRV�

(Q�*HR*HEUD��ORV�SXQWRV�SXHGHQ�VHU�FRQVWUXLGRV�LQJUHVDQGR�VXV�FRRUGHQDGDV�SRU�PHGLR�GH�
OD�%DUUD�GH�(QWUDGD��FRRUGHQDGDV�TXH�QR�QHFHVDULDPHQWH�GHEHQ�VHU�QXPpULFDV�VLQR�TXH�HO�
VRIWZDUH�DGPLWH�WDPELpQ�HO�LQJUHVR�GH�VtPERORV�TXH�KDJDQ�UHIHUHQFLD�D�PDJQLWXGHV�GH�REMHWRV�\D�
FRQVWUXLGRV�SUHYLDPHQWH��

(Q�FXDQWR�D�OD�FRQVWUXFFLyQ�GHO�SXQWR�SRU�SDUWH�GH�ORV�DOXPQRV��VL�ELHQ�HQ�JHQHUDO�
LGHQWLILFDURQ�ODV�YDULDEOHV�D�UHODFLRQDU��ORQJLWXG�GH�OD�EDVH�\�áUHD�GHO�UHFWáQJXOR���VH�SUHVHQWDURQ�
GLILFXOWDGHV�HQ�OD�FRQVWUXFFLyQ��3DUHFLy�H[LVWLU�XQD�UHVLVWHQFLD�D�LGHQWLILFDU�TXH�ODV�FRRUGHQDGDV�
GH�XQ�SXQWR�SXHGDQ�LQJUHVDUVH�FRQ�YDORUHV�TXH�QR�VHDQ�QXPpULFRV��LGHD�TXH�VXUJH�DQWH�SUHJXQWDV�
SRU�SDUWH�GH�ORV�DOXPQRV�DFHUFD�GH�³OD�IyUPXOD´�TXH�VH�GHEH�LQJUHVDU�HQ�HO�VRIWZDUH��LQGLFDQGR�
TXH�WDO�UHODFLyQ�GHEHUtD�GHILQLUVH�SRU�PHGLR�GH�XQD�H[SUHVLyQ�DOJHEUDLFD�\�QR�SRU�XQ�SXQWR��

$OJXQDV�UHVSXHVWDV�GH�ORV�DOXPQRV�D�GLFKD�WDUHD�IXHURQ��
,� ³(O�áUHD�GHO�UHFWáQJXOR�YDUtD�GHSHQGLHQGR�GH�0��PRGLILFD�VX�WDPDxR��/DV�FRRUGHQDGDV�GH�

GLFKR�SXQWR�GHEHUtDQ�VHU��[��\��YDULDEOH�LQGHSHQGLHQWH�\�GHSHQGLHQWH��TXH�HQ�HO�SUREOHPD�
VH�UHSUHVHQWDQ�FRPR�EDVH�\�áUHD��/D�EDVH�HV�OD�YDULDEOH�LQGHSHQGLHQWH�SRUTXH�QR�QHFHVLWD�
GH�QDGLH�SDUD�SRGHU�PRYHUVH��HQ�FDPELR��HO�áUHD�HV�OD�YDULDEOH�GHSHQGLHQWH�TXH�GHSHQGH�GH�
OD�EDVH�SDUD�FDPELDU�VXV�PHGLGDV´��

,,��³/DV�FRRUGHQDGDV�GHEHQ�VHU�OD�EDVH�GHO�UHFWáQJXOR�\�VX�áUHD�SRUTXH�HO�áUHD�GHSHQGH�GH�OD�
EDVH�GHO�UHFWáQJXOR´��
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,,,��³/DV�FRRUGHQDGDV�GH�GLFKR�SXQWR�VRQ�3�LJXDO��DB���SROtJRQR����3RUTXH�XWLOL]DPRV�HO�áUHD�
\�ORV�ODGRV�GHO�SROtJRQR�SDUD�SRGHU�KDFHU�QXHVWUR�SXQWR´���

,9��³DB���EDVH��3ROtJRQR���áUHD���6HOHFFLRQDPRV�HVRV�SRUTXH�DB��UHSUHVHQWD�OD�EDVH�\�
SROtJRQR��UHSUHVHQWD�HO�áUHD�GHO�UHFWáQJXOR´��
(Q�ODV�GRV�SULPHUDV�UHVSXHVWDV�HQFRQWUDPRV�UHIHUHQFLDV�HVSHFtILFDV�D�OD�LGHQWLILFDFLyQ�GH�

ODV�YDULDEOHV��UHVDOWDQGR�HQ�HVWH�SXQWR�D�OD�UHODFLyQ�GH�GHSHQGHQFLD�GH�XQD�VREUH�OD�RWUD��(Q�ODV�
UHVSXHVWDV�,,,�\�,9�DSDUHFHQ�HMHPSORV�TXH�KDFHQ�UHIHUHQFLD�D�ORV�QRPEUHV�TXH�HO�VRIWZDUH�RWRUJy�
D�ORV�HOHPHQWRV�FRQVWUXLGRV�\�TXH�VRQ�WRPDGRV�SDUD�OD�FRQVWUXFFLyQ�GHO�SXQWR��/D�UHVSXHVWD�TXH�
KDFH�UHIHUHQFLD�D�ODV�FRRUGHQDGDV�GHO�SXQWR�FRPR��DB���SROtJRQR���IXH�XQD�H[SUHVLyQ�TXH�FLUFXOy�
SRU�GLVWLQWRV�JUXSRV�GH�DOXPQRV�D�SDUWLU�GH�LQWHUDFFLRQHV�\�FRQVXOWDV��(VWR�SURYRFy�TXH�DOJXQRV�
JUXSRV�XWLOL]DUDQ�LQGLVWLQWDPHQWH�HVWRV�³QRPEUHV´�GH�ORV�REMHWRV��LQGHSHQGLHQWHPHQWH�GH��VX�
SURSLD�FRQVWUXFFLyQ�R�TXH�ORV�QRPEUHV�HVWDEOHFLGRV�SRU�HO�VRIWZDUH�D�HVWRV�HOHPHQWRV�QR�IXHUDQ�
ORV�PLVPRV��FXHVWLyQ�SRVLEOH�SXHVWR�TXH�FDGD�JUXSR�GH�DOXPQRV�FRQVWUX\y�VX�SURSLD�ILJXUD�
GLQáPLFD��

�/D�FRQWLQXLGDG�GHO�WUDEDMR�SHUPLWLy�DQDOL]DU�ORV�GHVSOD]DPLHQWRV�GHO�SXQWR�FRQVWUXLGR�D�
WUDYpV�GHO�UDVWUR�GHMDGR�HQ�OD�SDQWDOOD�SRU�GLFKR�SXQWR��DFFLRQHV�TXH�SRVLELOLWDURQ�FHQWUDU�HO�
DQáOLVLV�HQ�ODV�YDULDEOHV�XWLOL]DGDV�SDUD�OD�FRQVWUXFFLyQ�GHO�SXQWR�\�HQ�VXV�YDULDFLRQHV��
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Figura 2:�5DVWUR�GHMDGR�SRU�XQ�SXQWR�GLQáPLFR�FRQVWUXLGR�FRUUHFWDPHQWH��L]TXLHUGD��H�LQFRUUHFWDPHQWH�
�GHUHFKD���

(O�DQáOLVLV�GH�HVWDV�YDULDFLRQHV�PHGLDQWH�HO�UDVWUR�GHMDGR�SRU�HO�SXQWR��SHUPLWLy�FRQWUDVWDU�
HQWUH�OR�HVSHUDGR�\�OR�REWHQLGR��(Q�OD�ILJXUD����VH�SUHVHQWD�D�OD�L]TXLHUGD��HO�UDVWUR�GHMDGR�SRU�XQ�
SXQWR�GLQáPLFR�FX\DV�FRRUGHQDGDV�VRQ�FRUUHFWDV��PLHQWUDV�TXH�OD�LPDJHQ�GH�OD�GHUHFKD�VH�
FRUUHVSRQGH�FRQ�OD�SURGXFFLyQ�GH�XQ�JUXSR�GH�DOXPQRV�TXH�UHSOLFy�OD�VLPERORJtD�XWLOL]DGD�SRU�HO�
JUXSR�DQWHULRU��DB��\�SROtJRQR����VLHQGR�TXH�ORV�HOHPHQWRV�LPSOLFDGRV�QR�IXHURQ�OODPDGRV�LJXDO�
SRU�HO�VRIWZDUH��HVSHFtILFDPHQWH��HQ�OD�FRQVWUXFFLyQ�HO�YDORU�DB��KDFtD�UHIHUHQFLD�D�OD�GLVWDQFLD�
$%��TXH�HQ�WRGDV�ODV�FRQVWUXFFLRQHV�\�GH�DFXHUGR�DO�HQXQFLDGR��WHQtD�HO�YDORU�ILMR�����

2WUDV�FRQVWUXFFLRQHV�GHO�SXQWR�GLQáPLFR�SURYRFDURQ�TXH�OD�SDQWDOOD�GHO�VRIWZDUH�
GHYROYLHUD�WDPELpQ�LPáJHQHV�LQHVSHUDGDV��(Q�HO�FDVR�GH�OD�ILJXUD����OD�FRQVWUXFFLyQ�GHO�SXQWR�
HVWXYR�GDGD�SRU�ODV�YDULDEOHV�SHUWLQHQWHV��SHUR�OD�VHSDUDFLyQ�GH�ODV�PLVPDV�HQ�OD�VLQWD[LV�XWLOL]DGD�
IXH�UHDOL]DGD�SRU�PHGLR�GHO�SXQWR�\�FRPD��VtPEROR�JHQHUDOPHQWH�XWLOL]DGR�SRU�ORV�DOXPQRV�HQ�HO�
WUDEDMR�FRQ�OáSL]�\�SDSHO�SDUD�UHSUHVHQWDU�XQ�SXQWR��(VWD�VLQWD[LV�HV�UHFRQRFLGD�SRU�HO�HQWRUQR�
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LQIRUPáWLFR�FRPR�HO�LQJUHVR�GH�XQ�SXQWR�GDGDV�VXV�FRRUGHQDGDV�SRODUHV�\�QR�VXV�FRRUGHQDGDV�
FDUWHVLDQDV���
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Figura 3:�,QFRQYHQLHQWH�FRQ�OD�VLQWD[LV�

(Q�HVWH�FDVR�SDUWLFXODU��ORV�DOXPQRV�PHQFLRQDURQ�OR�³H[WUDxR´�GH�OD�UHSUHVHQWDFLyQ�
REWHQLGD��SHUR�QR�SXGLHURQ�DUJXPHQWDU�DFHUFD�GH�ODV�FXHVWLRQHV�GH�SRU�TXp�GLFKD�WUD\HFWRULD�QR�
SRGtD�FRUUHVSRQGHU�FRQ�ORV�YDORUHV�GH�ODV�PDJQLWXGHV�SXHVWDV�HQ�MXHJR��6L�ELHQ�HO�HQWRUQR�
*HR*HEUD�SHUPLWH�ODV�FRQVWUXFFLRQHV�JHRPpWULFDV�VLQ�OD�PHGLDFLyQ�GH�XQ�OHQJXDMH�HVSHFtILFR�GH�
SURJUDPDFLyQ��ODV�KHUUDPLHQWDV�GH�FáOFXOR�DOJHEUDLFR�TXH�RIUHFH�UHTXLHUHQ�GHO�FRQRFLPLHQWR�GH�
FLHUWRV�FRPDQGRV�\�GH�OD�VLQWD[LV�GH�ORV�PLVPRV��HVWUXFWXUDV�TXH�HQ�DOJXQRV�FDVRV�GLILHUHQ�GH�ODV�
XWLOL]DGDV�FRWLGLDQDPHQWH�HQ�HO�HQWRUQR�GHO�OáSL]�\�SDSHO��(VWR�UHVDOWD�TXH�ORV�HQWRUQRV�
LQIRUPáWLFRV�QR�VRQ�WUDQVSDUHQWHV��SODQWHDQGR�OD�QHFHVLGDG�GH�IDPLOLDUL]DFLyQ�WDQWR�GH�ORV�
DVSHFWRV�HVSHFtILFDPHQWH�PDWHPáWLFRV�FRPR�GH�ORV�DVSHFWRV�QR�PDWHPáWLFRV��$UWLJXH���������

/DV�SURGXFFLRQHV�DQWHULRUHV�HYLGHQFLDQ�OD�GLILFXOWDG�GH�PXFKRV�DOXPQRV�GH�GRWDU�GH�
VHQWLGR�DO�SXQWR�FRQVWUXLGR��SULQFLSDOPHQWH�DO�QR�FXHVWLRQDU�ODV�UHSUHVHQWDFLRQHV�REWHQLGDV�R�DO�
QR�FRQWUDVWDU�OR�HVSHUDGR�FRQ�OR�REWHQLGR��(VWR�SURGXMR�TXH��HQ�DOJXQRV�FDVRV��VH�GHWXYLHUD�HO�
WUDEDMR�JUXSDO�\�ORV�GRFHQWHV�WXYLHUDQ�TXH�JXLDU��OD�FRQVWUXFFLyQ�GHO�SXQWR��FHQWUDQGR�HO�DQáOLVLV�
HQ�ODV�WpFQLFDV�PDWHPáWLFDV�H�LQIRUPáWLFDV�SDUD�VX�HODERUDFLyQ��/XHJR�GH�REWHQLGD�OD�
UHSUHVHQWDFLyQ�JUáILFD�FRUUHVSRQGLHQWH�D�OD�YDULDFLyQ�EXVFDGD��ORV�DOXPQRV�QR�SUHVHQWDURQ�
LQFRQYHQLHQWHV�SDUD�LGHQWLILFDU�ORV�YDORUHV�FRUUHVSRQGLHQWHV�DO�áUHD�Pá[LPD�GHO�UHFWáQJXOR�\�D�OD�
ORQJLWXG�GH�OD�EDVH�FRUUHVSRQGLHQWH��REWHQLHQGR�ORV�YDORUHV��D�SDUWLU�GH�OD�OHFWXUD�VREUH�ORV�HMHV�
FDUWHVLDQRV��LQFOXVR�XWLOL]DQGR�HO�]RRP��$OJXQRV�DOXPQRV�DUJXPHQWDURQ�GLFKDV�WpFQLFDV�HQ�
IXQFLyQ�GH�OD�LPSRVLELOLGDG�GH�FRQWDU�FRQ�XQD�IyUPXOD�TXH�OHV�SHUPLWLHUD�FRQRFHU�HO�³YDORU�
H[DFWR´��3RU�XQ�ODGR��HVWD�DXVHQFLD�GH�XQD�H[SUHVLyQ�JHQHUDO��SHUPLWLy�DYDQ]DU�FRQ�OD�
LPSOHPHQWDFLyQ�GHO�UHFXUVR�HQ�SRV�GH�EXVFDU�GLFKD�H[SUHVLyQ�\��DGHPáV�GHMD�HQWUHYHU�OD�
SRVLELOLGDG�GH�GLIHUHQWHV�FRQFHSFLRQHV�HQ�UHODFLyQ�DO�FRQFHSWR�GH�IXQFLyQ��

/D�LPSOHPHQWDFLyQ�GH�HVWH�UHFXUVR��OOHYy�DO�JUXSR�GH�LQYHVWLJDGRUHV�DO�SODQWHR�GH�ORV�
VLJXLHQWHV�LQWHUURJDQWHV��¢4Xp�FRQFHSWR�GH�IXQFLyQ�HVWá�VXE\DFHQWH�HQ�XQ�VRIWZDUH�GH�JHRPHWUtD�
GLQáPLFD��FRPR�*HR*HEUD"�¢&RQ�FXáOHV�GH�ORV�GHVDUUROODGRV�KLVWyULFDPHQWH��VREUH�OD�IXQFLyQ��
WLHQH�PáV�UHODFLyQ"�¢/D�FRQVWUXFFLyQ�GH�XQ�SXQWR�GLQáPLFR�HVWDEOHFH�XQD�IXQFLyQ"��\�VL��HV�DVt��
¢GH�TXp�PRGR�OD�FDUDFWHUL]D"��

�
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Acerca del concepto de funciyn 
(V�SRVLEOH�LGHQWLILFDU�WUHV�OtQHDV�GH�FDUDFWHUL]DFLyQ�GH�OD�IXQFLyQ��HQ�HO�UHFRUULGR�KLVWyULFR�

UHDOL]DGR�SRU�ODV�GLIHUHQWHV�GHILQLFLRQHV�DGRSWDGDV�SDUD�HVWH�FRQFHSWR��%R\HU���������
I� 8QD�YDULDFLyQ�HQWUH�FDQWLGDGHV��HVWDEOHFLHQGR�XQD�GHSHQGHQFLD�HQWUH�HVDV�FDQWLGDGHV�

YDULDEOHV��TXH�VH�YLVOXPEUDQ�HQ�ORV�WUDEDMRV�GH�2UHVPH�\�*DOLOHR���
'HVGH�HO�VLJOR�;,,��VH�FUHDQ�HQ�(XURSD�XQLYHUVLGDGHV�TXH�FRPLHQ]DQ�D�GLVFXWLU�ORV�

SHQVDPLHQWRV�GH�OD�DQWLJ�HGDG�FOáVLFD��HQ�HVSHFLDO�ODV�LGHDV�GH�$ULVWyWHOHV�UHIHUHQWHV�D�OD�
QDWXUDOH]D�GHO�LQILQLWR�\�OD�GLYLVLELOLGDG�GH�ODV�FDQWLGDGHV��HQ�VX�WUDWDGR�GH�ItVLFD��6REUH�HVWDV�
LGHDV��VH�EDVD�HO�WUDEDMR�GH�1LFROáV�2UHVPH��SURIHVRU�GH�OD�8QLYHUVLGDG�GH�3DUtV��D�PHGLDGRV�GHO�
VLJOR�;,9��2UHVPH�SURSRQH�XQD�DSUR[LPDFLyQ�JHRPpWULFD��IUHQWH�D�ORV�HVWXGLRV�FLQHPáWLFR��
DULWPpWLFRV�DQDOL]DGRV�KDVWD�HO�PRPHQWR��8WLOL]D�VHJPHQWRV�UHFWLOtQHRV�SDUD�UHSUHVHQWDU�WRGR�OR�
TXH�YDUtD��SXHVWR�TXH�WRGR�OR�PHGLEOH�SXHGH�LPDJLQDUVH�FRPR�XQD�FDQWLGDG�FRQWLQXD��SDVDQGR�
GHVSXpV�D�XQD�UHSUHVHQWDFLyQ�GH�GLYHUVRV�WLSRV�GH�FDPELR��/RV�DSRUWHV�GH�*DOLOHR�VH�EDVDQ�HQ�OR�
UHDOL]DGR�SRU�2UHVPH��KDVWD�ODV�SUHVHQWDFLRQHV�JUáILFDV�VRQ�VLPLODUHV��3HUR��D�GLIHUHQFLD�GH�
2UHVPH��ORV�HVWXGLRV�FXDQWLWDWLYRV�GH�PRYLPLHQWR�GH�*DOLOHR�VH�EDVDQ�HQ�H[SHULHQFLDV�UHDOL]DGDV�
\�TXH�OXHJR�OH�SHUPLWHQ�HVWDEOHFHU�OH\HV�HQWUH�PDJQLWXGHV�TXH�VRQ�DXWpQWLFDV�UHODFLRQHV�
IXQFLRQDOHV��7RGDYtD��HVWH�WLSR�GH�UHODFLRQHV�VH�H[SUHVDQ�YHUEDOPHQWH��SRU�XQD�WDEOD�R�SRU�XQD�
UHSUHVHQWDFLyQ�JUáILFD��

II��8QD�GHSHQGHQFLD�HQWUH�PDJQLWXGHV�PHGLDQWH�OD�REWHQFLyQ�GH�XQD�H[SUHVLyQ�DOJHEUDLFD�R�
IyUPXOD��PHGLDQWH�ORV�DSRUWHV�GH�'HVFDUWHV��/HLEQL]��%HUQRXOOL��

&RQ�La Géométrie�GH�'HVFDUWHV��HV�SRVLEOH�LQWHUSUHWDU�D�ODV�FXUYDV�SRU�PHGLR�GH�
HFXDFLRQHV��$GHPáV��HQ�HVWH�WH[WR�DSDUHFH�SRU�SULPHUD�YH]�TXH�XQD�HFXDFLyQ�HQ�x�H�y HV�XQ�PRGR�
GH�H[SUHVDU�GHSHQGHQFLD�HQWUH�GRV�FDQWLGDGHV�YDULDEOHV��WDO�TXH�D�SDUWLU�GH�YDORUHV�GH�XQD�GH�HOODV�
HV�SRVLEOH�FDOFXODU�YDORUHV�GH�OD�RWUD���/HLEQL]�\�-HDQ�%HUQRXOOL��HQ�VXV�FDUWDV��HVFULEHQ�LQWHQWRV�
GH�FyPR�H[SUHVDU�PHGLDQWH�XQD�SDODEUD�FDQWLGDGHV�TXH�GHSHQGHQ�GH�XQD�FLHUWD�YDULDEOH��SDUD�
GHVLJQDU�OR�TXH�KDVWD�HO�PRPHQWR�HUDQ�H[SUHVLRQHV�DQDOtWLFDV��%HUQRXOOL��HQ�VXV�WUDEDMRV��SURSRQH�
YDULDV�QRWDFLRQHV�SDUD�LQGLFDU�TXH�VH�WUDWD�GH�XQD�IXQFLyQ�GH�x��HQWUH�HOODV�OD�PáV�SDUHFLGD�D�OD�
DFWXDO�HV�Ix��

III��6yOR�XQD�FRUUHVSRQGHQFLD��FRPR�UHODFLyQ�R�UHJOD��HQWUH�GRV�FRQMXQWRV�GH�Q~PHURV�R�
PDJQLWXGHV��FRQ�ODV�GHILQLFLRQHV�GH�&DXFK\��'LULFKOHW�\�HO�JUXSR�%RXUEDNL��

'LULFKOHW��HQ�VX�FáWHGUD�GH�DQáOLVLV�GH�*RWLQJD��H[SXVR�OD�IRUPXODFLyQ�PáV�JHQHUDO�GH�
IXQFLyQ�FRPR�FRUUHVSRQGHQFLD�HQWUH�GRV�FRQMXQWRV�GH�Q~PHURV��FXDOTXLHUD�VHD�OD�IRUPD�HQ�TXH�
VH�HVWDEOHFH�HVD�FRUUHVSRQGHQFLD��

'HVLJQDPRV�SRU�a�\�b�GRV�YDORUHV�ILMRV�\�SRU�[ XQD�PDJQLWXG�YDULDEOH�FRPSUHQGLGD�HQWUH�a�\�
b��6L�D�WRGR�[ FRUUHVSRQGH�XQ�YDORU�ILQLWR�\  f�[��TXH�YDUtD�GH�IRUPD�FRQWLQXD�FXDQGR�[ YDUtD�
WDPELpQ�GH�IRUPD�FRQWLQXD�GHVGH�a�KDVWD�b�GLUHPRV�TXH�\�HV�XQD�IXQFLyQ�FRQWLQXD�SDUD�HVH�
LQWHUYDOR��$TXt�QR�HV�GHO�WRGR�QHFHVDULR�TXH \�VH�H[SUHVH�HQ�IXQFLyQ�GH�[�VHJ~Q�XQD�PLVPD�
OH\�HQ�WRGR�HO�LQWHUYDOR��QL�HV�LQFOXVR�QHFHVDULR�SUHYHU�XQD�H[SUHVLyQ�DOJHEUDLFD�H[SOtFLWD�
HQWUH�[�H�\���'LULFKOHW��FLWDGR�SRU�/DFDVWD���������S���������

(Q�ODV�SULPHUDV�GHILQLFLRQHV�GH�IXQFLyQ��ORV�FRQFHSWRV�FHQWUDOHV�VRQ�HO�FDPELR�\�OD�
GHSHQGHQFLD��HVWDQGR�SUHVHQWH�OD�FRUUHVSRQGHQFLD�GH�XQ�PRGR�LPSOtFLWR��&XDQWR�PáV�VH�DYDQ]D�
FRQ�ODV�GHILQLFLRQHV�PRGHUQDV��KD\�PHQRV�LQGLFLR�GH�FDPELR�\�GHSHQGHQFLD��SDUD�SRQHU�HQ�
SULPHU�SODQR�D�OD�IXQFLyQ�FRPR�XQD�FRUUHVSRQGHQFLD�SXUD�HQWUH�GRV�FRQMXQWRV��6LHQGR�HVWD�
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~OWLPD�FDUDFWHUL]DFLyQ�GH�GLItFLO�DFFHVR�SDUD�ORV�DOXPQRV�GH�OD�HVFXHOD�VHFXQGDULD��SRUTXH�HV�
SRFR�LQWXLWLYD�VL�HV�HO�SULPHU�DFHUFDPLHQWR�DO�FRQFHSWR�TXH�WLHQHQ���'H�&RWUHW���������

$KRUD�VH�SRGUtD�SUHJXQWDU�TXp�GHILQLFLyQ�GH�IXQFLyQ�HVWá�SUHVHQWH�HQ�ORV�WLSRV�GH�VRIWZDUH�
TXH�VH�HPSOHDQ�HQ�OD�HQVHxDQ]D�\�HO�DSUHQGL]DMH�GH�OD�PDWHPáWLFD��¢KDQ�PRGLILFDGR�HVH�FRQFHSWR�
FRPR�VH�UHDOL]y�HQ�VX�SURSLD�KLVWRULD"�

La definiciyn de funciyn mediada por un softZare de geometrta dinámica 
&XDQGR�XQ�FRQFHSWR�PDWHPáWLFR�HVWá�LQIOXLGR�SRU�OD�XWLOL]DFLyQ�GH�DOJXQD�WHFQRORJtD�

LQIRUPáWLFD��HV�SRVLEOH�TXH�VH�PRGLILTXHQ��DVSHFWRV�DVRFLDGRV�D�ODV�WUDQVIRUPDFLRQHV�GH�OHQJXDMH�
TXH�SRVLELOLWDQ�VX�PRGHOL]DFLyQ�HQ�HVWRV�HQWRUQRV��ORV�PHGLRV�GH�UHSUHVHQWDFLyQ�TXH�SHUPLWHQ�VX�
GHVDUUROOR�\�D�ODV�WpFQLFDV�TXH�SRVLELOLWDQ�HO�DFHUFDPLHQWR�D�WDO�FRQFHSWR��(VWH�SURFHVR�GH�
WUDQVIRUPDFLyQ��GHQRPLQDGR�WUDQVSRVLFLyQ�LQIRUPáWLFD��%DODFKHII��������GHMD�HQ�HYLGHQFLD�OD�QR�
QHXWUDOLGDG�GH�ODV�KHUUDPLHQWDV�LQIRUPáWLFDV�HQ�FXDQWR�D�ORV�REMHWRV�GH�HQVHxDQ]D�JHVWLRQDGRV�
FRQ�HVWDV�WHFQRORJtDV��TXH�LPSULPHQ�FLHUWDV�FDUDFWHUtVWLFDV�\�UHVWULFFLRQHV�D�ORV�REMHWRV�GHO�VDEHU�
TXH�PHGLDQ�\�ORV�FRQYLHUWHQ�HQ�³REMHWRV�PRGHOL]DGRV´��

(V�SRVLEOH�FRQVLGHUDU�D�OD�IXQFLyQ�FRPR�XQ�REMHWR�GH�HQVHxDQ]D�TXH�SXHGH�VHU�PRGHOL]DGR�
PHGLDQWH�HO�HPSOHR�GH�DOJ~Q�VRIWZDUH�GHWHUPLQDGR��¢4Xp�FDUDFWHUtVWLFDV�GH�OD�IXQFLyQ�VH�SXHGHQ�
YHU�DIHFWDGDV�SRU�HVWH�SURFHVR�GH�WUDQVSRVLFLyQ�LQIRUPáWLFD"�(Q�SULPHU�WpUPLQR��OR�UHIHUHQWH�DO�
OHQJXDMH�HVSHFtILFR�XWLOL]DGR�SRU�OD�KHUUDPLHQWD�HQ�SDUWLFXODU��/XHJR��ORV�PDUFRV�GH�
UHSUHVHQWDFLyQ��DOJHEUDLFR��QXPpULFR�R�JHRPpWULFR��TXH�HVWáQ�SUHVHQWHV�HQ�HVWH�WLSR�GH�VRIWZDUH��
SHUPLWLHQGR�YDULRV�WUDWDPLHQWRV�SDUD�HO�FRQFHSWR�GH�IXQFLyQ�\�TXH�SRVLELOLWDQ�OD�FRQVWUXFFLyQ�GH�
FRQFHSFLRQHV�PX\�GLYHUVDV�GH�HVH�FRQFHSWR��(VWDV�FRQFHSFLRQHV�QR�VRQ�DMHQDV�D�ODV�SUáFWLFDV�
HVSHFtILFDV�SURSXHVWDV�GHVGH�OD�JHVWLyQ�GH�FODVH�SHUR��VHOHFFLRQDU�XQD�KHUUDPLHQWD�LQIRUPáWLFD�HQ�
SDUWLFXODU�SDUD�HO�WUDWDPLHQWR�GHO�FRQFHSWR�GH�IXQFLyQ��VXSRQH��GHVGH�HO�URO�GRFHQWH��DVXPLU�
FLHUWDV�FRQGLFLRQHV�SDUD�VX�GHVDUUROOR���

/D�SUHVHQWDFLyQ�GH�ODV�KHUUDPLHQWDV�\�FRPDQGRV�TXH�SRVHH�XQ�VRIWZDUH�GH�JHRPHWUtD�
GLQáPLFD��HQ�HVWH�FDVR�*HR*HEUD��SDUD�HO�WUDWDPLHQWR�GH�IXQFLRQHV�HVWá�SRQLHQGR�VX�pQIDVLV�HQ�VX�
H[SUHVLyQ�DOJHEUDLFD�SDUD�GHILQLUOD��FRPR�HQ�ORV�WUDEDMRV�PDWHPáWLFRV�GHO�VLJOR�;9,,��\�OXHJR��VL�
HV�QHFHVDULR��XVDU�RWURV�UHJLVWURV�GH�UHSUHVHQWDFLyQ��JUáILFD��WDEODV��WUDQVIRUPDFLRQHV����3HUR�XQ�
VRIWZDUH�GH�FDUDFWHUtVWLFDV�GLQáPLFDV��EULQGD�OD�SRVLELOLGDG�GH�LQWHUDFWXDU�FRQ�ORV�REMHWRV�
FRQVWUXLGRV�\�VLPEROL]DGRV�HQ�WLHPSR�UHDO��/D�PDQLSXODFLyQ�GH�ORV�PLVPRV�D�SDUWLU�GHO�DUUDVWUH�\�
OD�XWLOL]DFLyQ�GH�RWUDV�KHUUDPLHQWDV�\�FRPDQGRV��SHUPLWLUtD�GDU�HVH�GLQDPLVPR�D�ODV�IXQFLRQHV�
FRPR�XQD�YDULDFLyQ�HQWUH�PDJQLWXGHV��FDUDFWHUtVWLFD�TXH�DQDOL]DUHPRV�HQ�HO�VLJXLHQWH�DSDUWDGR��
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Figura 4:�*HR*HEUD�YLDELOL]D�HO�WUDEDMR�FRQ�GLIHUHQWHV�UHJLVWURV�PDWHPáWLFRV�SDUD�XQ�PLVPR�REMHWR�
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3unto dinámico� ¢una funciyn encubierta" 
/D�SRVLELOLGDG�GH�WUDQVIRUPDFLyQ�GH�FDGD�REMHWR�FRQVWUXLGR�X�REWHQLGR�PHGLDQWH�XQ�

VRIWZDUH�GH�JHRPHWUtD�GLQáPLFD��SHUPLWLUtD�LQWHUSUHWDU�GH�XQ�PRGR�SDUWLFXODU�HO�VLJXLHQWH�SáUUDIR��
/D�LQWURGXFFLyQ�GHO�FRQWLQXR�GH�ORV�Q~PHURV�KDFH�SRVLEOH�DVRFLDU�D�FDGD�VHJPHQWR�GH�OtQHD�
UHFWD�XQ�Q~PHUR�UHDO�GHWHUPLQDGR�SRU�VX�ORQJLWXG��VLQ�HPEDUJR��SRGHPRV�LU�PXFKR�PáV�
OHMRV��QR�VyOR�OD�ORQJLWXG��VLQR�WRGR�REMHWR�JHRPpWULFR�\�WRGD�RSHUDFLyQ�JHRPpWULFD�SXHGHQ�
VHU�UHPLWLGRV�D�OD�HVIHUD�GH�ORV�Q~PHURV��/RV�SDVRV�GHFLVLYRV�HQ�OD�DULWPHWL]DFLyQ�GH�OD�
JHRPHWUtD�IXHURQ�GDGRV�WDQ�WHPSUDQR�FRPR�HQ������SRU�)HUPDW�\�HQ������SRU�'HVFDUWHV��/D�
LGHD�IXQGDPHQWDO�GH�OD�JHRPHWUtD�DQDOtWLFD�HV�OD�LQWURGXFFLyQ�GH�³FRRUGHQDGDV´��HV�GHFLU��
Q~PHURV�DVRFLDGRV�R�FRRUGLQDGRV�FRQ�XQ�REMHWR�JHRPpWULFR�TXH�OR�FDUDFWHUL]DQ�SRU�
FRPSOHWR���&RXUDQW�\�5REELQV��������S������

(V�SRVLEOH��HQWRQFHV��FRQVLGHUDU�TXH�HO�REMHWR�JHRPpWULFR�DVRFLDGR�D�Q~PHURV�HV�XQ�SXQWR��
(VWR�QR�HV�XQD�QRYHGDG�SDUD�OD�H[SUHVLyQ�FOáVLFD�GH�XQ�SXQWR�PHGLDQWH�VXV�FRRUGHQDGDV��SHUR��
¢TXp�VXFHGH�VL�VH�FRQVLGHUD�TXH�HVRV�Q~PHURV�SXHGHQ�UHSUHVHQWDU�OD�PHGLGD�GH�XQD�ORQJLWXG��XQD�
DPSOLWXG��XQ�áUHD��XQ�YROXPHQ��XQ�SHUtPHWUR��HWF�"�(O�REMHWR�JHRPpWULFR�HV�DKRUD�XQ�SXQWR�GH�
FRRUGHQDGDV�GHILQLGDV�PHGLDQWH�ODV�PHGLGDV�GH�RWUDV�PDJQLWXGHV�YDULDEOHV��TXH�SRGUtDQ�FRQWURODU�
FyPR�VH�GHVSOD]D�HVH�SXQWR�HQ�HO�SODQR�JUáILFR��$�XQ�SXQWR�FRQVWUXLGR�FRQ�HVDV�FDUDFWHUtVWLFDV�HV�
OR�TXH�OODPDPRV�SXQWR�GLQáPLFR����$OJXQRV�HMHPSORV��

,� $O�VHOHFFLRQDU�OD�KHUUDPLHQWD�6HJPHQWR�GH�/RQJLWXG�)LMD��HO�VRIWZDUH�FRQVWUX\H�XQ�SXQWR�
�$��SRU�HMHPSOR��\�SLGH�HO�LQJUHVR�GH�XQD�PHGLGD�����SRU�HMHPSOR���&XDQGR�VH�GHWHUPLQD�HO�RWUR�
H[WUHPR�GHO�VHJPHQWR��%���HV�SRVLEOH�FRPSUREDU�TXH�pVWH�QR�HV�~QLFR��6H�JHQHUDQ�WRGRV�ORV�
VHJPHQWRV�GH�OD�ORQJLWXG�LQJUHVDGD�UHVSHFWR�GHO�SULPHU�SXQWR�FRQVWUXLGR��(O�SXQWR�%�HV�XQ�SXQWR�
GLQáPLFR�SRUTXH�DO�GHVSOD]DUOR�FRQVWUX\H�QR�VyOR�XQ�VHJPHQWR�VLQR�XQ�OXJDU�JHRPpWULFR��
FLUFXQIHUHQFLD�GH�FHQWUR�$�\�UDGLR����VHJ~Q�HVWH�HMHPSOR�������

,,� &RQVWUXLPRV�XQ�SXQWR�FXDOTXLHUD�\�XQD�UHFWD��6L�XWLOL]DPRV�OD�KHUUDPLHQWD�5HIOHMD�2EMHWR�
HQ�5HFWD��HO�SXQWR�VLPpWULFR�TXH�VH�REWLHQH�WDPELpQ�HV�GLQáPLFR���/D�SRVLFLyQ�GH�HVWH�SXQWR��
GHSHQGH�GH�OD�XELFDFLyQ�GHO�SULPHU�SXQWR�\�GH�OD�UHFWD��6L�VH�GHVSOD]DQ�HVWRV�REMHWRV�
JHRPpWULFRV��WDPELpQ�OR�KDUá�HO�SXQWR�UHVXOWDQWH�GH�OD�VLPHWUtD��3HUR��HQ�HVWD�VLWXDFLyQ��TXHGD�
PáV�RFXOWR�GH�TXp�PRGR�VH�HVWDEOHFH�HVD�GHSHQGHQFLD�HQWUH�HO�REMHWR�UHIOHMDGR�UHVSHFWR�GH�ORV�
RWURV��SRUTXH�OD�FRQVWUXFFLyQ�GHO�SXQWR�GLQáPLFR�OD�UHDOL]D�HO�VRIWZDUH�\�KD\�YDULDV�FRQGLFLRQHV�
JHRPpWULFDV�TXH�LQWHUYLHQHQ�HQ�OD�GHWHUPLQDFLyQ�GHO�PLVPR�����
,,,� &RQVWUXLPRV�HQ�XQ�VRIWZDUH�GH�JHRPHWUtD�GLQáPLFD��FRPR�*HR*HEUD��ORV�SXQWRV�$� �

�������% ��[�$������\�&� ������\�$����(Q�HVWH�FDVR��FRQVLGHUDPRV�TXH�ORV�SXQWRV�%�\�&�VRQ�
GLQáPLFRV�SXHVWR�TXH�XQD�GH�VXV�FRRUGHQDGDV�GHSHQGH��UHVSHFWLYDPHQWH��GH�DEVFLVD�\�RUGHQDGD�
GH�$��&RQ�VyOR�PRYHU�HO�SXQWR�$��VH�GHVSOD]DUáQ�ORV�RWURV�GRV�SXQWRV�TXH�WDPELpQ�SRGUtDPRV�
GHFLU�GH�TXp�PRGR�VH�GHVSOD]DQ��TXp�UHSUHVHQWDFLyQ�JUáILFD�WLHQH�\�VX�FRUUHVSRQGLHQWH�
VLPEROL]DFLyQ���
,9� &RQVWUXLU�XQ�VHJPHQWR�$%��OXHJR�VX�PHGLDWUL]�\�VREUH�HOOD�RWUR�SXQWR�&�GH�PRGR�TXH�VH�

IRUPH�XQ�WULáQJXOR�$%&�LVyVFHOHV��(VH�SXQWR�&�HV�XQ�SXQWR�GLQáPLFR�SRUTXH�FRQ�VX�SURSLR�
GHVSOD]DPLHQWR�VREUH�OD�PHGLDWUL]��VH�JHQHUD�XQD�IDPLOLD�GH�WULáQJXORV�LVyVFHOHV�TXH�GHSHQGHQ�GH�
OD�SRVLFLyQ�GH�HVWH�SXQWR���

�������������������������������������������������
��/DV�PLVPDV�FDUDFWHUtVWLFDV�VH�FXPSOHQ�SDUD�ODV�RWUDV�KHUUDPLHQWDV�GH�HVH�EORTXH�GH�WUDQVIRUPDFLyQ�TXH�
WLHQH�HO�VRIWZDUH��
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9� (Q�HO�HMHPSOR�DQWHULRU��HV�SRVLEOH�DQDOL]DU�FyPR�YDUtD�HO�áUHD�GHO�WULáQJXOR�FRQVWUXLGR�VL�
WDPELpQ�pVWD�FDPELD�OD�PHGLGD�GH�OD�DOWXUD�GHO�VHJPHQWR�EDVH�$%��3DUD�HVWXGLDU�HVWD�YDULDFLyQ�
SRGHPRV�FRQVWUXLU�XQ�SXQWR�TXH�FRQWHQJD�HVWDV�GRV�PHGLGDV���PHGLGD�GH�OD�DOWXUD��PHGLGD�GHO�
áUHD�GHO�WULáQJXOR���(VWH�SXQWR�FRQVWUXLGR�DG�KRF�SDUD�YLVXDOL]DU�HVD�YDULDFLyQ�HV�XQ�SXQWR�
GLQáPLFR��VXV�FRPSRQHQWHV�VRQ�Q~PHURV�TXH�VH�FRUUHVSRQGHQ�FRQ�PHGLGDV�\�pVWDV�IXHURQ�
GHWHUPLQDGDV�DQWHULRUPHQWH��$O�GHVSOD]DU�HO�SULPHU�SXQWR�GLQáPLFR�&��VREUH�OD�PHGLDWUL]��VH�
PRGLILFD�WDQWR�HO�YDORU�GH�OD�DOWXUD�FRPR�HO�GHO�áUHD�\��WDPELpQ��VH�GHVSOD]DUá�HO�VHJXQGR�SXQWR�
GLQáPLFR�TXH�VH�KD�FRQVWUXLGR�FRQ�HVDV�FRPSRQHQWHV����

(O�SXQWR�GLQáPLFR��GHVGH�OD�SHUVSHFWLYD�GHO�VRIWZDUH�HV�XQ�REMHWR�GHSHQGLHQWH��FRQVWUXLGR�
SRU�HO�XVXDULR�R�SRU�HO�VRIWZDUH��GH�HVWH�PRGR��UHFXSHUDUtD�GRV�FDUDFWHUtVWLFDV�IXQGDPHQWDOHV�SDUD�
FRQFHSWXDOL]DU�D�OD�IXQFLyQ��HO�FDPELR�\�OD�GHSHQGHQFLD��(O�DQáOLVLV�GH�ORV�HMHPSORV�FLWDGRV��
SHUPLWLUtD�LQIHULU�TXH�HO�SXQWR�GLQáPLFR�UHVFDWDUtD�HO�FRQFHSWR�GH�IXQFLyQ�GH�ORV�SULPHURV�
WLHPSRV�HQ�VX�GHVDUUROOR�KLVWyULFR���

)DOFDGH���������SURSRQH�TXH�OD�KHUUDPLHQWD�GH�DUUDVWUH�HV�XQ�DUWHIDFWR��TXH�VH�WUDQVIRUPD�
HQ�LQVWUXPHQWR��HQ�HO�VHQWLGR�GH�OD�JpQHVLV�LQVWUXPHQWDO�GH�5DEDUGHO���SRUTXH�HV�OR�TXH�FRQILHUH�
HO�GLQDPLVPR�D�XQ�VRIWZDUH�GH�JHRPHWUtD�GLQáPLFD�\��DGPLWH�GRV�SRVLELOLGDGHV�VHPLyWLFDV��/D�
SULPHUD��GHVSOD]DU�DO�REMHWR�GHQWUR�GH�XQ�GHWHUPLQDGR�HVSDFLR��FRPR�SXHGH�VHU�OD�SDQWDOOD���TXH�
HV�XQR�GH�ORV�HOHPHQWRV�PáV�VREUHVDOLHQWH�GHO�FRQFHSWR�GH�YDULDEOH��³OD�JHQHUDOLGDG´��/D�
VHJXQGD��HYRFDU�GH�XQ�PRGR�QDWXUDO��SHUR�LPSOtFLWR�H�LQWXLWLYR��OD�YDULDFLyQ�HQ�HO�WLHPSR��/D�
DXWRUD�SODQWHD�TXH�XQR�GH�ORV�XVRV�GH�HVWH�LQVWUXPHQWR�GH�DUUDVWUH�SXHGH�UHDOL]DUVH�GHQWUR�GH�XQ�
HVTXHPD�GH�DFFLyQ��SRU�HMHPSOR��FRQ�HO�PRYLPLHQWR�GH�XQ�SXQWR��VH�REWLHQH�HO�GHVSOD]DPLHQWR�GH�
RWUR�SXQWR�TXH�GHSHQGH�GHO�SULPHUR��(VWH�XVR�UHILHUH��IXQGDPHQWDOPHQWH��D�HVWDEOHFHU�OD�QRFLyQ�
IXQGDPHQWDO�GH�YDULDEOH�GHSHQGLHQWH�TXH�VH�KD�DGRSWDGR�HQ�HO�PDUFR�GH�HVWD�LQYHVWLJDFLyQ�����

/D�FRQVWUXFFLyQ�GH�XQ�SXQWR�GLQáPLFR�FRQ�FRRUGHQDGDV�YDULDEOHV��HVWá�LPSOLFDQGR�
GLIHUHQWHV�PRPHQWRV�HQ�HO�SURFHVR�GH�HVD�YDULDFLyQ��3ULPHUR�VH�FRQVWUX\H�OD�TXH�VH�FRQVLGHUDUá�
FRPR�YDULDEOH�LQGHSHQGLHQWH�\�OXHJR�VH�GHWHUPLQDUá�TXp�RWUD�YDULDEOH�GHSHQGHUá�GH�HOOD����

'HMDPRV�SDUD�XQ�VHJXQGR�DQáOLVLV�OD�SRVLELOLGDG�GH�REWHQHU�XQD�H[SUHVLyQ�VLPEyOLFD�
PHGLDQWH�HO�GHVSOD]DPLHQWR�GH�XQ�SXQWR�GLQáPLFR��(VD�SRVLELOLGDG�HVWá�SUHVHQWH�PHGLDQWH�OD�
RSFLyQ�GH�$FWLYD�5DVWUR�SDUD�XQ�SXQWR�TXH�RIUHFH�HO�VRIWZDUH��*HR*HEUD�HQ�HVWH�FDVR����

9LVXDOL]DU�HO�UDVWUR�TXH�GHMD�XQ�SXQWR�GLQáPLFR�SHUPLWLUtD�DFFHGHU�D�OD�QRFLyQ�GH�
UHSUHVHQWDFLyQ�JUáILFD�GH�XQD�IXQFLyQ�PHGLDQWH�XQD�WUD\HFWRULD�GLQáPLFD��TXH�WDPELpQ�SXHGH�
DQDOL]DUVH�FRPR�XQD�VXFHVLyQ�GH�SRVLFLRQHV�GH�XQ�REMHWR��SXQWR�HQ�HVWH�FDVR��GHSHQGLHQGR�GH�ORV�
YDORUHV�GH�VXV�FRPSRQHQWHV�YDULDEOHV���

(V�GHFLU�TXH�KDVWD�DKRUD�OD�FRQVWUXFFLyQ�GH�XQ�SXQWR�GLQáPLFR�SHUPLWLUtD�FRQFHSWXDOL]DU�D�
OD�IXQFLyQ�FRPR�XQD�YDULDFLyQ�HQWUH�GRV�PDJQLWXGHV��HVWDEOHFLHQGR�SUHYLDPHQWH�XQD�GHSHQGHQFLD�
HQWUH�HOODV��2UHVPH��*DOLOHR���<��FRPR�ODV�PHGLGDV�GH�HVDV�PDJQLWXGHV�SXHGHQ�SHUWHQHFHU�D�
GLIHUHQWHV�PDUFRV�PDWHPáWLFRV��SRVLELOLWD�WUDEDMDU�FRQ�IXQFLRQHV�TXH�ORV�UHODFLRQH��$GHPáV��OD�
UHSUHVHQWDFLyQ�JUáILFD�QR�VH�LQVWDODUtD�FRPR�DOJR�HVWáWLFR��\D�FRQVWUXLGR�R�GDGR���QL�FRPR�DOJR�

�������������������������������������������������
��3DUD�5DEDUGHO��������XQ�artefacto�HV�XQD�FRVD�TXH�SXHGH�VXIULU�XQD�WUDQVIRUPDFLyQ�GH�RULJHQ�KXPDQR��
$GHPáV��HVWH�DXWRU�HVWDEOHFH�OD�GLIHUHQFLD�HQWUH�artefacto��GH�XQ�GHWHUPLQDGR�REMHWR��\�XQ�instrumento�
FRPR�XQD�FRQVWUXFFLyQ�SVLFROyJLFD��SXHVWR�TXH�HVWH�~OWLPR�QR�H[LVWH�HQ�Vt�PLVPR��VH�WUDQVIRUPD�HQ�
LQVWUXPHQWR�FXDQGR�HO�VXMHWR�HV�FDSD]�GH�DSURSLáUVHOR�\�GH�LQWHJUDUOR�D�VXV�DFWLYLGDGHV��(V�GHFLU�TXH�HO�
WpUPLQR�LQVWUXPHQWR�VH�XVD�SDUD�GHVLJQDU�DO�DUWHIDFWR�HQ�VLWXDFLyQ��GHOLPLWDGR�SRU�VX�XVR��
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TXH�DSDUHFH�FDVL�DO�LQVWDQWH��FXDQGR�VH�LQJUHVD�XQD�IyUPXOD���VLQR�FRPR�XQD�FRQVWUXFFLyQ��WDO�YH]�
QR�SUHFLVD��SRU�ORV�UDVWURV�TXH�YD�GHMDQGR�DO�YDULDU�VXV�FRPSRQHQWHV��2UHVPH��*DOLOHR��
'HVFDUWHV���

(V�RSRUWXQR�GHVWDFDU�TXH�KDVWD�OD�YHUVLyQ�DFWXDO�GH�*HR*HEUD��������VL�ELHQ�WLHQH�
KHUUDPLHQWDV�&$6��QR�HV�SRVLEOH�REWHQHU�OD�H[SUHVLyQ�DQDOtWLFD�TXH�FRUUHVSRQGH�DO�UDVWUR�TXH�
GHMD�HVH�SXQWR�GLQáPLFR�FRQVWUXLGR���(VWD�FRQGLFLyQ�VH�WRUQD�IDYRUDEOH�SDUD�DILDQ]DU�HO�FDPLQR�
HOHJLGR�VREUH�OD�GHILQLFLyQ�GH�IXQFLyQ�TXH�TXHUHPRV�LQWURGXFLU��OD�QR�QHFHVLGDG�GH�XQD�IyUPXOD�
GHVGH�VXV�FRPLHQ]RV��WDO�FRPR�VXFHGLy�HQ�VX�GHVDUUROOR�KLVWyULFR���$GHPáV��SHUPLWLUtD�OD�
IRUPXODFLyQ�GH�FRQMHWXUDV�VREUH�OD�IRUPD�GH�HVD�UHSUHVHQWDFLyQ��HO�DQáOLVLV�GH�DOJXQRV�SXQWRV�
FDUDFWHUtVWLFRV��HWF���SDUD�OXHJR�SDVDU�D�XQ�WUDEDMR�GH�FRUWH�PáV�DOJHEUDLFR�VL�VH�FRQVLGHUD�
QHFHVDULR��
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6H�SUHVHQWHQ�SUREOHPDV�VyOR�SDUD�DQDOL]DU�YDULDFLRQHV�HQWUH�PDJQLWXGHV��HVWDEOHFHU�FXáO�HV�
LQGHSHQGLHQWH�\�SRU�TXp��/XHJR��FXáO�VH�SRGUtD�WRPDU�FRPR�PDJQLWXG�GHSHQGLHQWH��VL�H[LVWLHUDQ�
YDULDV���3URSRQHU�DQH[DU�XQD�WDEOD�GH�YDORUHV��TXH�HVWá�LQFOXLGD�HQ�HO�VRIWZDUH�GLQáPLFR��FRPR�
XQ�FRPLHQ]R�KDFLD�OD�QRFLyQ�TXH�OD�YDULDFLyQ�GH�XQ�SXQWR�SXHGH�JHQHUDU�XQD�UHODFLyQ�HQWUH�HVDV�
PDJQLWXGHV��

6H�DQDOLFH�OD�FRQVWUXFFLyQ�GH�SXQWRV�GLQáPLFRV�SDUD�IRFDOL]DU�OD�LPSRUWDQFLD�TXH�WLHQHQ�HQ�
HO�HVWXGLR�GH�VLWXDFLRQHV�TXH�LQWHJUDQ�GLYHUVRV�PDUFRV��VX�SRWHQFLDOLGDG�SDUD�UHDOL]DU�FRQMHWXUDV�
VREUH�HO�WUD]R�TXH�YDQ�GHMDQGR��UHVSHFWR�GH�ODV�FRQGLFLRQHV�HVWDEOHFLGDV��OD�SRVLELOLGDG�GH�
LQFRUSRUDU�FXHVWLRQHV�UHODWLYDV�D�OD�RSWLPL]DFLyQ�GH�SUREOHPDV��DQWHV�GH�OOHJDU�D�ORV�FáOFXORV�
IRUPDOHV��3XHVWR�TXH��OD�FRQVWUXFFLyQ�GH�XQ�SXQWR�GLQáPLFR�VXSRQH�XQ�WLSR�GH�WDUHD�FRQ�OD�TXH�
ORV�DOXPQRV�QR�HVWáQ�IDPLOLDUL]DGRV�DO�QR�HVWDU�SUHVHQWH�HQ�HO�HQWRUQR�GH�OáSL]�\�SDSHO����

6H�SURSRQJDQ�YDULDV�GHILQLFLRQHV�GHO�FRQFHSWR�GH�IXQFLyQ��FRPR�XQD�PXHVWUD�GHO�UHFRUULGR�
KLVWyULFR��SDUD�TXH�VH�VHOHFFLRQH�XQD�R�GRV��GH�DFXHUGR�FRQ�ODV�GLIHUHQWHV�FDUDFWHUtVWLFDV�GHO�
REMHWR�TXH�VH�KD�WUDEDMDGR�HQ�ODV�DFWLYLGDGHV��'HFLPRV�TXH�SXHGH�KDEHU�PáV�GH�XQD�SRUTXH�HVWR�
LPSOLFDUtD�PRVWUDU�OD�PXOWLSOLFLGDG�GH�VHQWLGRV�TXH�HVWáQ�FRQWHQLGRV�HQ�VyOR�XQ�WpUPLQR��IXQFLyQ���

)LQDOPHQWH��HQ�OD�PDWHPáWLFD�IRUPDWLYD��6DQWDOy��������WLHQH�TXH�HVWDU�SUHVHQWH�HO�
FRQFHSWR�GH�IXQFLyQ��/R�TXH�HVWDPRV�FXHVWLRQDQGR�DKRUD�HV�TXp�GHILQLFLyQ�HV�OD�TXH�PHMRU�
HTXLOLEUD�OD�UHODFLyQ�IRUPDWLYD�±�LQIRUPDWLYD��VL�VX�FRQVWUXFFLyQ�HVWá�PHGLDGD�SRU�XQ�VRIWZDUH�
GLQáPLFR��3RU�HVR�FUHHPRV�TXH��OD�FRQVWUXFFLyQ�GH�XQ�SXQWR�GLQáPLFR�SDUD�DQDOL]DU�OD�YDULDFLyQ�
GH�GRV�PDJQLWXGHV��HVWDUtD�DFWXDQGR�HQ�HO�VHQWLGR�TXH�SODQWHD�6DQWDOy�©LQIRUPDU�IRUPDQGRª��

�������������������������������������������������
��/D�UHSUHVHQWDFLyQ�JUáILFD�GH�XQD�IXQFLyQ��TXH�KD�VLGR�GHILQLGD�SRU�XQ�SXQWR�GLQáPLFR��HV�SRVLEOH�
YLVXDOL]DUOD�PHGLDQWH�GRV�KHUUDPLHQWDV�GHO�VRIWZDUH�Activa Rastro��FRPR�VHFXHQFLD�GH�SXQWRV��\�Lugar 
*eomptrico��FRPR�XQD�FXUYD�GH�WUD]R�FRQWLQXR���
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LQIRUPD�GH�XQD�GHSHQGHQFLD��FyPR�VH�HVWDEOHFH�OD�PLVPD�\��DGHPáV�IRUPD�XQ�UHFRUULGR�SRVLEOH�
SDUD�FDUDFWHUL]DU�D�ODV�IXQFLRQHV�FXDQGR�VH�WUDEDMD�FRQ�HQWRUQRV�GLQáPLFRV������
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Appndice A 
Recurso elaborado por los docentes 

 

/D�ILJXUD�PXHVWUD��XQ�FXDUWR�GH�FtUFXOR�FRQ�UDGLR�$%�GH���
FP�\�XQ�SXQWR�0�TXH�VH�GHVSOD]D�VREUH�$%��6REUH�HO�VHJPHQWR�
$0��VH�FRQVWUX\H�XQ�UHFWáQJXOR�$0'(��

D��5HDOLFHQ�OD�FRQVWUXFFLyQ�TXH�VH�LQGLFD�HQ�OD�ILJXUD��
3DUD�UHDOL]DU�OD�FRQVWUXFFLyQ��SXHGH�VHU�GH�XWLOLGDG�FRPHQ]DU�

FRQ�XQ�VHJPHQWR�GH�ORQJLWXG�ILMD����FRQVWUXLU�XQ�SXQWR�VREUH�pO�
�0���\�SRVWHULRUPHQWH�FRQVWUXLU�HO�VHFWRU�FLUFXODU�\�HO�UHFWáQJXOR���

E��¢4Xp�RFXUUH�FXDQGR�GHVSOD]DPRV�DO�SXQWR�0"�,QGLTXHQ�TXp�HOHPHQWRV�GH�OD�
FRQVWUXFFLyQ�FDPELDQ�\�FXáOHV�SHUPDQHFHQ�FRQVWDQWHV��¢4Xp�RFXUUH�FRQ�HO�áUHD�GHO�UHFWáQJXOR"�

0HGLDQWH�OD�KHUUDPLHQWD�ÈUHD�HV�SRVLEOH�TXH�HO�YDORU�GH�OD�PLVPD�DSDUH]FD�HQ�SDQWDOOD��
7DPELpQ�SXHGHQ�KDFHU�YLVLEOH�OD�ORQJLWXG�GHO�VHJPHQWR�$0��,QYHVWLJXHQ�FyPR��
/HV�SURSRQHPRV�HVWXGLDU�ODV�YDULDFLRQHV�GHO�áUHD�GHO�UHFWáQJXOR�GHSHQGLHQGR�GH�OD�

SRVLFLyQ�GHO�SXQWR�0��
F��¢&XáQWR�YDOH�HO�áUHD�FXDQGR�OD�EDVH�GHO�UHFWáQJXOR�PLGH���FP"�¢<�FXDQGR�PLGH���FP"�
G��¢&XáQWR�GHEH�PHGLU�OD�EDVH�GHO�UHFWáQJXOR�SDUD�TXH�HO�áUHD�GHO�UHFWáQJXOR�VHD�GH�����"�
H��6L�TXHUHPRV�FUHDU�XQ�SXQWR�3�FX\DV�FRRUGHQDGDV�UHSUHVHQWHQ�HVWDV�YDULDFLRQHV��¢&XáOHV�

GHEHUtDQ�VHU�ODV�FRRUGHQDGDV�GH�GLFKR�SXQWR"�([SOLTXHQ�SRU�TXp�GHEHQ�VHOHFFLRQDU�HVDV��\�OXHJR�
LQJUHVHQ�HO�SXQWR�3�D�WUDYpV�GH�OD�%DUUD�GH�(QWUDGD���

I��$KRUD��GHVGH�HO�PHQ~�FRQWH[WXDO�GHO�SXQWR�3��VHOHFFLRQHQ�OD�RSFLyQ�$FWLYD�5DVWUR��
9XHOYDQ�D�GHVSOD]DU�HO�SXQWR�0�D�OR�ODUJR�GHO�VHJPHQWR�$%��¢4Xp�RFXUUH"�¢3RU�TXp"��

J��¢&XáO�HV�HO�YDORU�Pá[LPR�DO�TXH�OOHJD�HO�áUHD�GHO�UHFWáQJXOR"�¢3RU�TXp"�
K��¢&XáQWR�PLGH�OD�EDVH�GHO�UHFWáQJXOR�FXDQGR�HO�áUHD�HV�Pá[LPD"��
L��7UDWDUHPRV�DKRUD�GH�HQFRQWUDU�OD�IyUPXOD�TXH�FRUUHVSRQGH�DO�UDVWUR�GHMDGR�SRU�HO�SXQWR�

3��$QWHV�GH�FRPHQ]DU�FRQ�HVD�E~VTXHGD���¢TXp�WLSR�GH�IXQFLyQ�WH�SDUHFH�REVHUYDU�VHJ~Q�HO�UDVWUR"�
¢3RU�TXp"�3URSRQH�DOJXQDV�IyUPXODV�SRVLEOHV�LQJUHVáQGRODV�GHVGH�OD�%DUUD�GH�(QWUDGD��,QGLFD�VL�
WXV�FRQMHWXUDV�IXHURQ�FRUUHFWDV��
�
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La visuali]aciyn en tareas de rotaciyn \ traslaciyn 
sobre el plano del videojuego� 

�
-HQQ\�3DWULFLD�Acevedo�5LQFyQ�
8QLYHUVLGDG�(VWDGXDO�GH�&DPSLQDV�
%UDVLO�
MHQQ\DFHYHGRULQFRQ#JPDLO�FRP��
/HRQRU�Camargo�8ULEH�
8QLYHUVLGDG�3HGDJyJLFD�1DFLRQDO�
&RORPELD�
OHRQRU�FDPDUJR#JPDLO�FRP��

Resumen 
(O�XVR�GHO�YLGHRMXHJR�HQ�HO�DXOD�GH�FODVHV�SHUPLWH�GLQDPL]DU�OD�UHIOH[LyQ��GHVDUUROODU�
FRPSHWHQFLDV�\�HVWLPXODU�FDSDFLGDG�GHGXFWLYD��&RQ�HO�ILQ�GH�DSURYHFKDU�VX�XVR�HQ�HO�
DXOD�GH�PDWHPáWLFDV��VH�GHVDUUROOy�XQD�LQYHVWLJDFLyQ�TXH�KDFH�XVR�GHO�YLGHRMXHJR�HQ�
WDUHDV�GH�DFHUFDPLHQWR�D�ORV�FRQFHSWRV�JHRPpWULFRV�GH�URWDFLyQ�\�WUDVODFLyQ�FRQ�WUHV�
HVWXGLDQWHV�FRQ�1HFHVLGDGHV�3DUWLFXODUHV�GH��$SUHQGL]DMH�\�R�(PRFLRQDOHV�HQ�XQ�
FROHJLR�GH�OD�FLXGDG�GH�%RJRWá��&RORPELD���(Q�OD�SUHVHQWH�FRPXQLFDFLyQ�H[SRQHPRV�
XQ�PDUFR�DQDOtWLFR�SDUD�LGHQWLILFDU�SURFHVRV�\�KDELOLGDGHV�GH�YLVXDOL]DFLyQ�TXH�
GHVDUUROODQ�ORV�HVWXGLDQWHV�DO�DSURYHFKDU�HO�YLGHRMXHJR�FRPR�PHGLDGRU�YLVXDO�GHQWUR�
GH�XQD�LQVWLWXFLyQ�TXH�GHILHQGH�OD�0RGLILFDELOLGDG�(VWUXFWXUDO�&RJQLWLYD�FRPR�
PRGHOR�SHGDJyJLFR��6HJXLGR��LOXVWUDPRV�ORV�HIHFWRV�GHO�XVR�GHO�7HWULV�HQ�OD�
UHVROXFLyQ�GH�WDUHDV�GHVDUUROODGDV�SRU�XQ�HVWXGLDQWH�GH����DxRV�TXH�FXUVD�TXLQWR�
JUDGR�GH�SULPDULD�FRQ�1HFHVLGDGHV�3DUWLFXODUHV�GH�$SUHQGL]DMH��
Palabras clave��9LGHRMXHJRV��YLVXDOL]DFLyQ��URWDFLyQ��WUDVODFLyQ��QHFHVLGDGHV�
HGXFDWLYDV�GH�DSUHQGL]DMH� 

Introducciyn 
(Q�OD�FLXGDG�GH�%RJRWá��HO�*LPQDVLR�/RV�5REOHV�DWLHQGH�D�QLxRV�TXH��HQ�VX�PD\RUtD��WLHQHQ�

GLILFXOWDGHV�GH�DSUHQGL]DMH�\�R�HPRFLRQDOHV��$O�LQJUHVDU�DO�*LPQDVLR��ORV�HVWXGLDQWHV�DGHODQWDQ�
VXV�HVWXGLRV�HQ�XQD�HQVHxDQ]D�UHJXODU��PLHQWUDV�YDQ�VXSHUDQGR�R�FRPSHQVDQGR�VXV�GLILFXOWDGHV��
VL�ODV�WLHQHQ��JUDFLDV�DO�DFRPSDxDPLHQWR�LQWHUGLVFLSOLQDU�FRQVWDQWH�TXH�OHV�EULQGD�HO�*LPQDVLR���

/D�,QVWLWXFLyQ�FRQVLGHUD�HO�PRGHOR�SHGDJyJLFR�GH�0RGLILFDELOLGDG�(VWUXFWXUDO�&RJQLWLYD�
�0(&��TXH�GHVDUUROOD�IXQFLRQHV�LQWHOHFWXDOHV�D�SDUWLU�GH�RSHUDFLRQHV�FRQ�ODV�TXH�VH�UHVXHOYHQ�
VLWXDFLRQHV�TXH��DO�VHU�GH�FDUáFWHU�JHQHUDO��QR�VH�GLVFULPLQDQ�DFFLRQHV�HVSHFtILFDV�DVRFLDGDV�D�OD�
FRPSUHQVLyQ�\�XVR�GH�FRQFHSWRV�\�SURFHGLPLHQWRV�PDWHPáWLFRV��KHFKR�TXH�GLILFXOWD�SRQHU�HQ�
IXQFLRQDPLHQWR�HO�PRGHOR��3ULHWR��������S������VXJHULGR�SRU�HO�FROHJLR��HQ�HVWD�DVLJQDWXUD��(VWH�
KHFKR��QRV�FRQGXMR�D�GHVDUUROODU�XQ�SUR\HFWR�GH�LQYHVWLJDFLyQ�WHQGLHQWH�D�VHOHFFLRQDU��UHGHILQLU�\�
FDUDFWHUL]DU�D�SDUWLU�GHO�DQáOLVLV�GH�ODV�DFWXDFLRQHV�GH�HVWXGLDQWHV��DOJXQDV�IXQFLRQHV�\�
RSHUDFLRQHV�GHO�PRGHOR�TXH�FRQVLGHUDPRV�SURSLDV�GH�OD�DFWLYLGDG�JHRPpWULFD�\�SDUWLFXODUPHQWH�
DTXHOODV�DVRFLDGDV�D�KDELOLGDGHV�\�SURFHVRV�GH�YLVXDOL]DFLyQ��
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$�FRQWLQXDFLyQ��H[SRQHPRV�XQ�PDUFR�DQDOtWLFR�SDUD�GDU�FXHQWD�GH�SURFHVRV�\�KDELOLGDGHV�
GH�YLVXDOL]DFLyQ�TXH�VH�HVWLPXODQ�FRQ�HO�XVR�GHO�YLGHRMXHJR�Tetris. (VWH�PDUFR�IXH FRQVWUXLGR�D�
SDUWLU�GH�OD�VHOHFFLyQ�GH��DOJXQDV�FDWHJRUtDV�GH�YLVXDOL]DFLyQ�VXJHULGDV�HQ�OD�OLWHUDWXUD�GH�
UHIHUHQFLD��$GHPáV��SUHVHQWDPRV�DOJXQRV�UHVXOWDGRV�GH�OD�LQYHVWLJDFLyQ��TXH�EXVFDED�DSURYHFKDU�
GLFKRV�SURFHVRV�\�KDELOLGDGHV�GH�YLVXDOL]DFLyQ�HQ�XQD�DSUR[LPDFLyQ�PHWRGROyJLFD�TXH�SUHWHQGH�
DFHUFDU�LQWXLWLYDPHQWH�D�HVWXGLDQWHV��FRQ�QHFHVLGDGHV�SDUWLFXODUHV�GH�DSUHQGL]DMH��D�ORV�FRQFHSWRV�
GH�URWDFLyQ�\�WUDVODFLyQ��,OXVWUDPRV�SRU�PHGLR�GH�GRV�VLWXDFLRQHV��HO�DQáOLVLV�UHDOL]DGR�D�DOJXQRV�
H[WUDFWRV�GH�LQWHUDFFLRQHV�HQWUH�OD�SURIHVRUD�\�XQ�HVWXGLDQWH�GH�JUDGR����GH�SULPDULD��3RU�~OWLPR��
SUHVHQWDPRV�XQDV�UHIOH[LRQHV�IUHQWH�D�OD�LQYHVWLJDFLyQ���

3rocesos \ habilidades de visuali]aciyn 
$VXPLPRV�OD�9LVXDOL]DFLyQ�VHJ~Q�OD�GHILQHQ�*DO�\�/LQFKHYVNL��������FRPR�HO�FRQMXQWR�GH�

KDELOLGDGHV�\�SURFHVRV�QHFHVDULRV�SDUD�UHSUHVHQWDU��WUDQVIRUPDU��JHQHUDOL]DU��FRPXQLFDU�\�
GRFXPHQWDU�LQIRUPDFLyQ�YLVXDO�R�UHIOH[LRQDU�VREUH�HOOD��6HJ~Q�HVWRV�DXWRUHV��OD�YLVXDOL]DFLyQ�
LQWHUYLHQH�HQ�WUHV�PRPHQWRV�GHO�SURFHVR�FRJQLWLYR��HQ�OD�RUJDQL]DFLyQ��HQ�HO�UHFRQRFLPLHQWR�\�HQ�
OD�UHSUHVHQWDFLyQ�GH�LQIRUPDFLyQ��$�SDUWLU�GH�HVWRV�PRPHQWRV�RUJDQL]DPRV�SURFHVRV�\�
KDELOLGDGHV�GH�YLVXDOL]DFLyQ�VXJHULGRV�SRU�3UHVPHJ���������'XYDO���������%LVKRS��������\�'HO�
*UDQGH���������ORV�FXDOHV�VH�FRQVWLWX\HURQ�HQ�FDWHJRUtDV�GH�DQáOLVLV�GHO�HVWXGLR�LQYHVWLJDWLYR�TXH�
DGHODQWDPRV��

(Q�HO�PRPHQWR�GH�organización�XELFDPRV�ODV�VLJXLHQWHV�KDELOLGDGHV�VXJHULGDV�SRU�'HO�
*UDQGH���������ODV�FXDOHV�GHILQLPRV�D�FRQWLQXDFLyQ��

�� &RRUGLQDFLyQ�yFXOR�PDQXDO��HV�OD�KDELOLGDG�SDUD�VHJXLU�FRQ�ORV�RMRV�HO�PRYLPLHQWR�GH�ORV�
REMHWRV�GH�IRUPD�áJLO�\�HILFD]���

�� ,GHQWLILFDFLyQ�YLVXDO��HV�OD�KDELOLGDG�SDUD�UHFRQRFHU�XQD�ILJXUD�DLVOáQGROD�GH�VX�FRQWH[WR��
(O�HVWXGLDQWH�FHQWUD�OD�DWHQFLyQ�HQ�OD�ILJXUD��VLQ�GLVWUDHUVH�FRQ�HVWtPXORV�LUUHOHYDQWHV���

�� &RQVHUYDFLyQ�GH�OD�SHUFHSFLyQ��HV�OD�KDELOLGDG�SDUD�UHFRQRFHU�TXH�XQ�REMHWR�WLHQH�
SURSLHGDGHV�LQYDULDQWHV�WDOHV�FRPR�IRUPD�\�WDPDxR��D�SHVDU�GH�OD�YDULDELOLGDG�GDGD�SRU�HO�
PRYLPLHQWR���

�� 5HFRQRFLPLHQWR�GH�SRVLFLRQHV�HVSDFLDOHV��HV�OD�KDELOLGDG�SDUD�UHODFLRQDU�OD�SRVLFLyQ�GH�XQ�
REMHWR�FRQ�XQR�PLVPR��HV�GHFLU�HO�REVHUYDGRU���

�� 5HFRQRFLPLHQWR�GH�UHODFLRQHV�HVSDFLDOHV��HV�OD�KDELOLGDG�TXH�SHUPLWH�LGHQWLILFDU�
FRUUHFWDPHQWH�ODV�FDUDFWHUtVWLFDV�GH�UHODFLRQHV�HQWUH�GLYHUVRV�REMHWRV�VLWXDGRV�HQ�HO�HVSDFLR���

�� 'LVFULPLQDFLyQ�YLVXDO��HV�OD�KDELOLGDG�TXH�SHUPLWH�FRPSDUDU�GRV�R�PáV�REMHWRV�
LGHQWLILFDQGR�VXV�VHPHMDQ]DV�\�GLIHUHQFLDV���

�� 0HPRULD�9LVXDO��HV�OD�KDELOLGDG�SDUD�UHFRUGDU��ODV�FDUDFWHUtVWLFDV�YLVXDOHV�\�GH�SRVLFLyQ�
TXH�WHQtD�XQ�FRQMXQWR�GH�REMHWRV�TXH�HVWDED�D�OD�YLVWD�SHUR�TXH�\D�QR�VH�YH�R�TXH�KD�VLGR�
FDPELDGR�GH�SRVLFLyQ���
'XYDO��������KDFH�PHQFLyQ�D�OD�LGHQWLILFDFLyQ�YLVXDO�GH�ODV�ILJXUDV�FRQ�EDVH�HQ�OH\HV�GH�

RUJDQL]DFLyQ�SHUFHSWLYD��\�TXH��D�VX�YH]��VH�SXHGHQ�XVDU�SDUD�UHSUHVHQWDU�REMHWRV�UHDOHV�X�REMHWRV�
PDWHPáWLFRV��'XYDO�SODQWHD�WUHV�WLSRV�GH�IXQFLRQHV�FRJQLWLYDV��TXH�GHQRPLQD�FRPR�
DSUHKHQVLRQHV�GH�ODV�FXDOHV�VyOR�KDFHPRV�UHIHUHQFLD�D�OD�DSUHKHQVLyQ�RSHUDWLYD�\�OD�DSUHKHQVLyQ�
GLVFXUVLYD��SXHV�VRQ�ODV�TXH�XVDPRV�HQ�ORV�DQáOLVLV��3RU�VX�SDUWH��%LVKRS��������VH�UHILHUH�D�GRV�
SURFHVRV��,QWHUSUHWDFLyQ�GH�OD�,QIRUPDFLyQ�)LJXUDO��,),��\�3URFHVDPLHQWR�9LVXDO��93���SURFHVRV�
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TXH�LQFOXLPRV�HQ�HO�PRPHQWR�GH�UHFRQRFLPLHQWR��3RU�OR�DQWHULRU��HQ�HO�PRPHQWR�GH�
reconocimiento�XELFDPRV�GRV�WLSRV�GH�DSUHKHQVLRQHV�GHILQLGDV�SRU�'XYDO��������\�ORV�SURFHVRV�
GH�YLVXDOL]DFLyQ�VHxDODGRV�SRU�%LVKRS����������

�� $SUHKHQVLyQ�RSHUDWLYD��VH�SURGXFH�FXDQGR�HO�VXMHWR�OOHYD�D�FDER�DOJXQD�PRGLILFDFLyQ�D�OD�
FRQILJXUDFLyQ�LQLFLDO�SDUD�UHVROYHU�XQ�SUREOHPD�JHRPpWULFR�\�UHFXHUGD�SURSLHGDGHV��
PRYLPLHQWRV�\�HVWUDWHJLDV�SDUD�OOHYDU�D�FDER�XQD�WDUHD�SURSXHVWD���

�� $SUHKHQVLyQ�GLVFXUVLYD��VH�SURGXFH�FXDQGR�KD\�XQD�DVRFLDFLyQ�GH�XQD�FRQILJXUDFLyQ�FRQ�
DILUPDFLRQHV�PDWHPáWLFDV��GHILQLFLRQHV��WHRUHPDV��D[LRPDV����

�� ,QWHUSUHWDFLyQ�GH�OD�,QIRUPDFLyQ�)LJXUDO��,),���HV�HO�SURFHVR�GH�LQWHUSUHWDFLyQ�GH�
UHSUHVHQWDFLRQHV�YLVXDOHV�SDUD�H[WUDHU�LQIRUPDFLyQ�GH�HOODV��3DUD�TXH�KD\D�,QWHUSUHWDFLyQ�
GH�OD�,QIRUPDFLyQ�)LJXUDO�GHEH�H[LVWLU�XQ�UHIHUHQWH�ItVLFR�\�GH�HVWD�IRUPD�HO�LQGLYLGXR�
SXHGH�HPSH]DU�D�KDFHU�HO�UHVSHFWLYR�DQáOLVLV���

�� 3URFHVDPLHQWR�9LVXDO��93���HV�HO�SURFHVR�GH�FRQYHUVLyQ�GH�OD�LQIRUPDFLyQ�QR�ILJXUDWLYD�HQ�
LPáJHQHV�YLVXDOHV�R�WUDQVIRUPDFLyQ�GH�XQDV�LPáJHQHV�YLVXDOHV�\D�IRUPDGDV�HQ�RWUDV���

<�SRU�~OWLPR��HQ�HO�PRPHQWR�GH�representación��XELFDPRV�ORV�WLSRV�GH�LPáJHQHV�PHQWDOHV�
VXJHULGRV�SRU�3UHVPHJ���������HQWHQGLGDV�FRPR�ODV�HVFHQDV�PHQWDOHV�TXH�GHVFULEHQ�LQIRUPDFLyQ�
YLVXDO�R�HVSDFLDO�GH�XQ�REMHWR�VLQ�UHTXHULU�VX�SUHVHQFLD�X�RWUD�UHSUHVHQWDFLyQ�H[WHUQD��3UHVPHJ�
GLIHUHQFLD�WLSRV�GH�LPáJHQHV�FRQ�ODV�TXH�XQ�LQGLYLGXR�SXHGH�LQWHUDFWXDU�HQ�XQD�VLWXDFLyQ��GH�ODV�
FXDOHV�QRVRWURV�VyOR�SUHVHQWDPRV�GRV��LPáJHQHV�FLQpWLFDV�H�LPáJHQHV�GLQáPLFDV��

�� ,PáJHQHV�FLQpWLFDV��VRQ�LPáJHQHV�HQ�SDUWH�ItVLFDV�\�HQ�SDUWH�PHQWDOHV��\D�TXH�HQ�HOODV�WLHQH�
XQ�SDSHO�PX\�LPSRUWDQWH�HO�PRYLPLHQWR�GH�PDQRV��FDEH]D��HWF��

�� ,PáJHQHV� GLQáPLFDV�� VRQ� LPáJHQHV� PHQWDOHV� HQ� ODV� TXH� ORV� REMHWRV� R� DOJXQRV� GH� VXV�
HOHPHQWRV�VH�GHVSOD]DQ���

8n acercamiento intuitivo a la rotaciyn \ la traslaciyn 

(O�HVWXGLR�SURFXUy�OD�DSUR[LPDFLyQ�D�ORV�FRQFHSWRV�GH�URWDFLyQ�\�WUDVODFLyQ��WHQLHQGR�HQ�
FXHQWD�TXH�ORV�PRYLPLHQWRV�UtJLGRV�HQ�HO�SODQR�KDFHQ�SDUWH�GHO�FXUUtFXOR�GH�JUDGR�VH[WR�\�OD�
SURSXHVWD�IXH�GHVDUUROODGD�SDUD�HO�JUDGR�TXLQWR��$�FRQWLQXDFLyQ�SUHVHQWDUHPRV�HO�SRWHQFLDO�GH�ODV�
KDELOLGDGHV�\�SURFHVRV�GH�YLVXDOL]DFLyQ�HQ�HO�UHFRQRFLPLHQWR�GH�DOJXQDV�SURSLHGDGHV�
PDWHPáWLFDV�GH�GLFKDV�LVRPHWUtDV��1XHVWUR�DFHUFDPLHQWR�WLHQH�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV��
Apro[imaciyn visual���

(O�UHFRQRFLPLHQWR�GH�ODV�ILJXUDV�JHRPpWULFDV�TXH�PXHVWUDQ�HO�JLUR�R�HO�GHVSOD]DPLHQWR�GH�
XQD�ILJXUD�UHIHUHQFLDGD��DVt�FRPR�ODV�SRVLFLRQHV�TXH�RFXSD�HQ�XQ�SODQR��WDEOHUR�GH�7HWULV���ODV�
SRVLFLRQHV�UHODWLYDV�DO�REVHUYDGRU��R�MXJDGRU���\�ODV�UHODFLRQHV�GH�ODV�ILJXUDV�HQWUH�Vt��SHUPLWHQ�
FXPSOLU�FRQ�HO�REMHWLYR�GHO�MXHJR��JDQDU�HO�PD\RU�SXQWDMH�SRU�DFXPXODFLyQ�GH�³OtQHDV´�HQ�HO�
YLGHRMXHJR����
Acercamiento por invariantes���

�� 5RWDFLyQ��(O� UHFRQRFLPLHQWR�GH�JLURV�GH�����HQ�XQ�PLVPR�VHQWLGR�\� OD�DVRFLDFLyQ�GH� ORV�
PLVPRV�D�HIHFWRV�SURGXFLGRV�SRU�HO�FRQWURO��Ĺ��GHO�MXHJR��(Q�HO�FDVR�GH�H[SHULPHQWDU�XQD�
URWDFLyQ��ODV�ILJXUDV�PDQWLHQHQ�OD�IRUPD�\�HO�WDPDxR��SHUR�FDPELDQ�GH�RULHQWDFLyQ��



La visualización en tareas de rotación y traslación sobre el plano del videojuego.� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

�� 7UDVODFLyQ�� (O� UHFRQRFLPLHQWR� GH� ORV� GHVSOD]DPLHQWRV� HQ� WUHV� GLUHFFLRQHV�� GHUHFKD� �ĺ���
L]TXLHUGD��ĸ��\�DEDMR��Ļ���(Q�HO�FDVR�GH�H[SHULPHQWDU�XQD�WUDVODFLyQ��ODV�ILJXUDV�PDQWLHQHQ�
OD�IRUPD��HO�WDPDxR�\�OD�RULHQWDFLyQ��SHUR�VX�SRVLFLyQ�YDUtD��

8so de vocabulario informal���
'HQWUR�GH�ODV�FRQYHUVDFLRQHV�VRVWHQLGDV�FRQ�ORV�HVWXGLDQWHV�HQ�HO�GHVDUUROOR�GHO�HVWXGLR��

DVRFLDPRV�OD�SDODEUD�³JLUDU´�FRQ�HO�PRYLPLHQWR�GH�URWDFLyQ�\�ODV�SDODEUDV�³FRUUHU´��³EDMDU´�R�
³PRYHU´�FRQ�HO�PRYLPLHQWR�GH�WUDVODFLyQ��$GHPáV�FXDQGR�PHQFLRQDQ�³FDPELR´��DFHSWDPRV�TXH�
VH�HVWáQ�UHILULHQGR��HQ�JHQHUDO��DO�XVR�GH�XQR�GH�ORV�PRYLPLHQWRV�UtJLGRV�HQ�HO�SODQR��R�D�OD�
FRPELQDFLyQ�GH�HOORV��

Metodologta investigativa 
$�FRQWLQXDFLyQ�VH�GHVFULEH�HO�FRQWH[WR�GHO�HVWXGLR�GHQWUR�GHO�PRGHOR�SHGDJyJLFR�0(&��

ORV�HVWXGLDQWHV�FRQ�TXH�VH�GHVDUUROOy�OD�SURSXHVWD�\�ODV�HWDSDV�GH�OD�LQYHVWLJDFLyQ��
Conte[to del estudio� 

(Q�HO�PRGHOR�SHGDJyJLFR�GHO�*LPQDVLR�/RV�5REOHV��0(&��VH�SDUWH�GHO�GLDJQyVWLFR�GH�ODV�
GLVIXQFLRQHV�GH�ORV�HVWXGLDQWHV�SDUD�GDUOH�D�FDGD�XQR�HO�WUDWDPLHQWR�DGHFXDGR��\�EULQGDUOH�HO�
DSR\R�SDUD�TXH�ODV�GLVIXQFLRQHV�GHO�HVWXGLDQWH�VHDQ�VXSHUDGDV�GXUDQWH�VX�HVWDGtD�HQ�HO�*LPQDVLR��
/DV�GLVIXQFLRQHV�GLDJQRVWLFDGDV�D�ORV�HVWXGLDQWHV��DO�LQJUHVDU�DO�FROHJLR��VH�DJUXSDQ�GH�DFXHUGR�
FRQ�FDGD�XQD�GH�ODV�IDVHV�GH�HQVHxDQ]D�GHO�PRGHOR�� 

�� (QWUDGD��SHUFHSFLyQ�ERUURVD��FRPSRUWDPLHQWR�DVLVWHPáWLFR��YRFDEXODULR�UHGXFLGR��
GHVRULHQWDFLyQ�HVSDFLDO��GHVRULHQWDFLyQ�WHPSRUDO��SUREOHPDV�SDUD�HVWDEOHFHU�OR�HVHQFLDO��
UHFRSLODFLyQ�GH�GDWRV�LPSUHFLVD��FRQVLGHUDFLyQ�GH�PHQRV�GH�GRV�IXHQWHV�GH�LQIRUPDFLyQ���

�� (ODERUDFLyQ��QR�SHUFLEH�HO�SUREOHPD��QR�GLVWLQJXH�GDWRV��QR�WLHQH�FRQGXFWD�FRPSDUDWLYD��
HVFDVD�DPSOLWXG�GHO�FDPSR�PHQWDO��SHUFHSFLyQ�HSLVyGLFD��QR�KD\�UD]RQDPLHQWR�OyJLFR��QR�
KD\�LQWHULRUL]DFLyQ�GHO�SURSLR�FRPSRUWDPLHQWR��GLILFXOWDG�SDUD�SURSRQHU�KLSyWHVLV�OyJLFDV��
LQFDSDFLGDG�GH�YHULILFDFLyQ�GH�KLSyWHVLV��FRQGXFWD��SRU�HQVD\R�\�HUURU��GLILFXOWDG�SDUD�
HODERUDU�FDWHJRUtDV�FRJQLWLYDV��UHGXFFLyQ�GH�OD�FRQGXFWD�VXPDWLYD��GLILFXOWDG�SDUD�
HVWDEOHFHU�UHODFLRQHV���

�� 6DOLGD��FRQGXFWD�HJRFpQWULFD��QR�HVWDEOHFH�UHODFLRQHV�YLUWXDOHV��EORTXHR�HQ�OD�
FRPXQLFDFLyQ��UHVSXHVWDV�SRU�HQVD\R�\�HUURU��XVR�GH�LQVWUXPHQWRV�YHUEDOHV�LQDGHFXDGDV��
SRFD�H[DFWLWXG�HQ�OD�FRPXQLFDFLyQ�GH�UHSXHVWDV��GHILFLHQFLD�HQ�HO�WUDQVSRUWH�YLVXDO��
FRQGXFWD�LPSXOVLYD���
'HVSXpV�GH�KDFHU�HO�GLDJQyVWLFR�GH�ODV�GLVIXQFLRQHV�FRJQLWLYDV��VH�SUHYp�ORJUDU�XQD�

PRGLILFDELOLGDG�GH�WLSR�FRJQLWLYR��HQ�OD�PHGLGD�HQ�TXH�OD�PHGLDFLyQ�KHFKD�SRU�ORV�GRFHQWHV�VHD�
IDYRUDEOH�SDUD�HO�DSUHQGL]DMH�GH�ORV�HVWXGLDQWHV��'HQWUR�GHO�DXOD�GH�FODVHV��OD�PRGLILFDELOLGDG�VH�
ORJUD�D�SDUWLU�GH�SUR\HFWRV�GH�DXOD�TXH�FRQWHPSODQ�SRWHQFLDU�RSHUDFLRQHV�PHQWDOHV�GXUDQWH�HO�
GHVDUUROOR�GHO�PLVPR�HQ�FDGD�XQD�GH�ODV�áUHDV��*HQHUDOPHQWH��GLFKRV�SUR\HFWRV�VRQ�VHPHVWUDOHV�
SDUD�ORV�JUDGRV�GH�SUHHVFRODU�D�TXLQWR��\�DQXDOHV�SDUD�ORV�JUDGRV�GH�VH[WR�D�XQGpFLPR��$XQTXH�OD�
JUDQ�PD\RUtD�GH�ODV�RSHUDFLRQHV�PHQWDOHV�VRQ�WUDEDMDGDV�SRU�PHGLR�GH�OD�LQWHUDFFLyQ�HQ�HO�DXOD��
VyOR�VH�SURSRQH�SRWHQFLDU�XQD�R�GRV�GH�HOODV�D�OR�ODUJR�GH�XQ�SUR\HFWR�GH�DXOD�GHVDUUROODGR�HQ�XQ�
FRQWH[WR�HVSHFtILFR��(O�GHVDUUROOR�GH�FDGD�SUR\HFWR�GH�DXOD�FRQWHPSOD�SRU�OR�PHQRV�GRV�
VLWXDFLRQHV�SUREOHPDV�VHPHVWUDOHV��TXH�OOHYDQ�D�SURSRQHU�SHTXHxDV�VLWXDFLRQHV�TXH�FRQOOHYDQ�DO�
GHVDUUROOR�GH�IXQFLRQHV�HVSHFtILFDV�GHO�áUHD��%LPHVWUDOPHQWH��VH�HYDO~DQ�ORV�FRQFHSWRV�WUDEDMDGRV�
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FRQ�EDVH�HQ�HO�SUR\HFWR�GH�DXOD�GH�FDGD�JUDGR��<�VHPHVWUDOPHQWH��ORV�HVWXGLDQWHV�GDQ�PXHVWUDV�
GH�VXV�DSUHQGL]DMHV�SRU�PHGLR�GH�OD�H[SRVLFLyQ�GH�ORV�SURGXFWRV�UHDOL]DGRV�D�OR�ODUJR�GHO�
GHVDUUROOR�GHO�SUR\HFWR���
Los estudiantes 

/D�LQYHVWLJDFLyQ�VH�GHVDUUROOy�FRQ�QXHYH�HVWXGLDQWHV�GH�TXLQWR�SULPDULD�HQ�HO�*LPQDVLR�
/RV�5REOHV�GH�OD�FLXGDG�GH�%RJRWá��&RORPELD���FX\DV�HGDGHV�RVFLODEDQ�HQWUH�ORV���\�ORV����DxRV��
/RV�HVWXGLDQWHV�HVFRJLGRV�SDUD�OD�LQYHVWLJDFLyQ�VHJ~Q�VX�KLVWRULD�LQGLYLGXDO�IXHURQ��-XDQ�'DYLG��
0LJXHO�ÈQJHO�\�-RVp�'DQLHO���3DUD�LOXVWUDU�HO�SHUILO�GH�ORV�HVWXGLDQWHV��HQ�OD�7DEOD�����PRVWUDPRV�
XQD�EUHYH�GHVFULSFLyQ�GHO�GLDJQyVWLFR�UHDOL]DGR�D�-RVp�'DQLHO��KHFKR�SRU�ORV�WHUDSHXWDV�GH�OD�
LQVWLWXFLyQ��
7DEOD����
Perfil cognitivo de entrada del estudiante José Daniel 

(O�HVWXGLDQWH�LQJUHVD�DO�FROHJLR�D�ORV���DxRV��6H�FDUDFWHUL]D�SRU�VHU�XQ�QLxR�LQVHJXUR��TXH�PDQWLHQH�UHJXODU�
DWHQFLyQ�WDQWR�YLVXDO�FRPR�DXGLWLYD�\�UHJXODU�PRWLYDFLyQ��&RPSUHQGH�\�UHVXHOYH�SUREOHPDV�VHQFLOORV��TXH�
UHVSRQGH�FRQ�UDSLGH]�SHUR�LQVHJXUR��$QDOL]D�\�VLQWHWL]D�LQIRUPDFLyQ��7LHQH�EXHQD�PHPRULD��6H�REVHUYDQ�
EXHQDV�KDELOLGDGHV�GH�SHUFHSFLyQ�YLVXDO��0DQHMD�XQ�EXHQ�QLYHO�GH�FRQFHSWXDOL]DFLyQ��(YLGHQFLD�IDFLOLGDG�
SDUD�LQLFLDU�\�PDQWHQHU�HO�WySLFR�GH�XQD�FRQYHUVDFLyQ�H[SUHVDQGR�VHQWLPLHQWRV�\�H[SHULHQFLDV�SURSLDV��6H�
HYLGHQFLD�GLILFXOWDG�GH�HVFULELU�GHVGH�ORV�SULPHURV�DxRV�\�KDVWD�HO�PRPHQWR�GH�ODV�SUXHEDV�GHO�HVWXGLR�
�DxR�������VH�PDQWXYR��HVWR�HYLGHQFLDGR�HQ�OD�WRPD�GH�DSXQWHV�QXORV�R�LQFRPSOHWRV��$O�PRPHQWR�GHO�
HVWXGLR�HO�HVWXGLDQWH�WHQtD����DxRV��

(tapas de la investigaciyn 
�� 6HOHFFLyQ�GHO�YLGHRMXHJR��(VFRJLPRV�HO�YLGHRMXHJR�7HWULV��WLSR�SX]]OH��TXH�FRQ�VHQFLOORV�

PRYLPLHQWRV�\�IáFLO�XVR�GH�ORV�FRQWUROHV��SHUPLWH�XQ�DFHUFDPLHQWR�D�ORV�PRYLPLHQWRV�
UtJLGRV�HQ�HO�SODQR��URWDFLyQ�\�WUDVODFLyQ��*UDFLDV�D�VX�HQWRUQR�YLVXDO��IRUWDOHFH�HO�
DFHUFDPLHQWR�LQWXLWLYR�D�QRFLRQHV�PDWHPáWLFDV�FRQWULEX\HQGR�D�OD�FRQVWUXFFLyQ�GHO�
VLJQLILFDGR�GH�pVWDV��&RPR�OR�LQGLFD�6HGHxR���������OD�FRPSRQHQWH�YLVXDO�GH�XQ�
YLGHRMXHJR�IDYRUHFH�HO�FRQWURO�SVLFRPRWUL]��OD�FRRUGLQDFLyQ�RMR�PDQR��HO�GHVDUUROOR�GH�
HVSDFLDOLGDG��D\XGD�D�GLQDPL]DU�OD�UHIOH[LyQ�VREUH�ODV�FDXVDV�\�FRQVHFXHQFLDV�GH�DFFLRQHV��
HVWLPXOD�OD�FDSDFLGDG�GHGXFWLYD��OD�FRPSHWHQFLD�HQ�UHVROXFLyQ�GH�SUREOHPDV��OD�
LPDJLQDFLyQ��OD�PHPRULD�\�ODV�KDELOLGDGHV�GH�DQáOLVLV�\�VtQWHVLV���

�� 6HOHFFLyQ�GH�ORV�HVWXGLDQWHV�SDUD�HO�HVWXGLR�GH�FDVR��(VWXGLDPRV�ODV�FDUSHWDV�GLDJQyVWLFDV��
FRQ�OD�GHELGD�DXWRUL]DFLyQ�GH�OD�LQVWLWXFLyQ��(Q�HOODV�UHFRQRFHPRV��HQ�FDGD�XQR�GH�ORV�
HVWXGLDQWHV��ODV�GLILFXOWDGHV�\�IRUWDOH]DV�TXH�GDEDQ�PXHVWUDV�GH�XQ�SHUILO�FRJQLWLYR�GH�FDGD�
HVWXGLDQWH��'H�HVWD�PDQHUD��HVFRJLPRV�DO�JUDGR�4XLQWR�%�GH�OD�VHFFLyQ�SULPDULD�SDUD�
UHDOL]DU�HO�HVWXGLR�GH�FDVR��(VWH�FXUVR�FRQWDED�FRQ���HVWXGLDQWHV�FRQ�QHFHVLGDGHV�
SDUWLFXODUHV�GH�DSUHQGL]DMH���

�� 'LVHxR�GH�OD�VHFXHQFLD�GLGáFWLFD��6H�FUHy�XQD�VHFXHQFLD�GLGáFWLFD�SDUD�HO�DFHUFDPLHQWR�D�
ODV�QRFLRQHV�GH�URWDFLyQ�\�WUDVODFLyQ��FRQ�EDVH�HQ�OD�DUWLFXODFLyQ�GH�RSHUDFLRQHV�\�
IXQFLRQHV�GHO�PRGHOR�SHGDJyJLFR�0(&�\�ORV�SURFHVRV�\�KDELOLGDGHV�GH�YLVXDOL]DFLyQ�
VHOHFFLRQDGRV��&DGD�XQD�GH�ODV�DFWLYLGDGHV�SODQWHDGDV�GD�FXHQWD�GH�OD�DFWLYDFLyQ�GH�
IXQFLRQHV�D�IDYRU�GHO�GHVDUUROOR�GH�ODV�RSHUDFLRQHV�PHQWDOHV��

�������������������������������������������������
��1RPEUHV�ILFWLFLRV�GH�ORV�HVWXGLDQWHV��
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�� 7RPD�GH�GDWRV�LQYHVWLJDWLYRV��'HVSXpV�GH�KDFHU�ODV�GHELGDV�DGDSWDFLRQHV�GH�OD�VHFXHQFLD�
GLGáFWLFD��HQ�FXDQWR�D�WLHPSR�GH�DSOLFDFLyQ�\�GLVSRQLELOLGDG�KRUDULD��SURFHGLPRV�D�OD�
DSOLFDFLyQ�GHO�PLVPR�FRQ�EDVH�HQ�HO�XVR�GHO�YLGHRMXHJR��/DV�JUDEDFLRQHV�VH�KLFLHURQ�SRU�
PLHPEURV�GHO�SHUVRQDO�GH�OD�LQVWLWXFLyQ�\�GH�OD�GRFHQWH�LQYHVWLJDGRUD�GH�HVWH�SUR\HFWR��/DV�
DFWLYLGDGHV�VH�GHVDUUROODURQ�HQ�HO�VDOyQ�GH�FODVHV�\�OD�VDOD�GH�LQIRUPáWLFD���

�� 7UDQVFULSFLyQ�GH�ORV�YLGHRV�\�VHOHFFLyQ�GH�ORV�HVWXGLDQWHV�SDUD�HO�HVWXGLR�GH�FDVR��3RVWHULRU�
D�OD�WRPD�GH�GDWRV��VH�KL]R�OD�WUDQVFULSFLyQ�GH�ORV�QXHYH�YLGHRV�SDUD�LQLFLDU�VX�UHVSHFWLYD�
LQWHUSUHWDFLyQ��9DOH�OD�SHQD�DFODUDU�TXH�DXQTXH�VH�KL]R�OD�WUDQVFULSFLyQ�GH�ORV�QXHYH�
YLGHRV��OD�LQWHUSUHWDFLyQ�\�HO�DQáOLVLV�PLQXFLRVR�GH�FDGD�PDQLIHVWDFLyQ�VyOR�VH�KL]R�D�WUHV�
GH�ORV�QXHYH�HVWXGLDQWHV�JUDEDGRV��

�� 6HOHFFLyQ�GH�ORV�IUDJPHQWRV�SDUD�HO�DQáOLVLV��/DV�LQWHUYHQFLRQHV�GH�ORV�HVWXGLDQWHV�HUDQ�
H[WHQVDV��SRU�OR�TXH�VH�YLR�FRQYHQLHQWH�VHJPHQWDU�ODV�LQWHUYHQFLRQHV�GH�FDGD�XQR��
WUDQVFULELUODV�HQ�RUGHQ�FURQROyJLFR�\�UHDOL]DU�HO�UHVSHFWLYR�DQáOLVLV��DWHQGLHQGR�D�ODV�
QHFHVLGDGHV�GHO�SUR\HFWR�HQ�FXDQWR�DO�GHVHPSHxR�IUHQWH�D�ODV�IXQFLRQHV�\�RSHUDFLRQHV�GHO�
PRGHOR�SHGDJyJLFR�0(&�TXH�VH�FRQVWLWX\HURQ�HQ�ODV�FDWHJRUtDV�HVSHFtILFDV�GH�DQáOLVLV��3RU�
HMHPSOR��GH�-RVp�'DQLHO�VH�WLHQHQ����PDQLIHVWDFLRQHV���

�� ,GHQWLILFDFLyQ�GH�PDQLIHVWDFLRQHV�H[LWRVDV�\�QR�H[LWRVDV�GH�ORV�HVWXGLDQWHV��/D�VHOHFFLyQ�
TXH�KLFLPRV�GH�ODV�PDQLIHVWDFLRQHV�GH�ORV�HVWXGLDQWHV��QRV�SHUPLWLy�OD�LGHQWLILFDFLyQ�GH�
DTXHOODV�HQ�ODV�TXH�ORV�HVWXGLDQWHV�VH�PRVWUDEDQ�H[LWRVRV�R�QR��FRQ�HO�ILQ�GH�FRQWUDVWDU�VX�
GHVHPSHxR�FRQ�OD�LQIRUPDFLyQ�REWHQLGD�GHO�GLDJQyVWLFR�TXH�KLFLHURQ�ODV�WHUDSHXWDV�GHO�
FROHJLR�\�FRQ�HO�FRPSRUWDPLHQWR�HQ�FODVHV�GH�PDWHPáWLFDV��

�� 6tQWHVLV�GH�ODV�PDQLIHVWDFLRQHV�\�SHUILO�FRJQLWLYR�GH�ORV�HVWXGLDQWHV��3URFHGLPRV�D�KDFHU�OD�
UHVSHFWLYD�VtQWHVLV�GH�FDGD�XQR�GH�ORV�HVWXGLRV�GH�FDVRV��HQ�ORV�TXH�HYLGHQFLDPRV�XQD�UXWD�
FRJQLWLYD�XWLOL]DGD�SRU�ORV�HVWXGLDQWHV�SDUD�DFHUFDUVH�D�ODV�QRFLRQHV�GH�URWDFLyQ�\�
WUDVODFLyQ���

Secuencia didáctica 
(Q�OD�VHFXHQFLD�GLGáFWLFD�SUHYLVWD�HQ�HO�HVWXGLR��VH�SURSXVLHURQ�DFWLYLGDGHV�RUJDQL]DGDV�HQ�

WUHV�PRPHQWRV��SUHVHQWDFLyQ�GHO�MXHJR��LQWHUDFFLyQ�FRQ�HO�YLGHRMXHJR�\�SUXHED�HVFULWD��$�
FRQWLQXDFLyQ��VH�GHVFULEHQ�DOJXQDV�GH�HOODV��/D�GHVFULSFLyQ�GHWDOODGD�GH�ODV�DFWLYLGDGHV�SXHGH�
FRQVXOWDUVH�HQ�$FHYHGR���������
Momento �� 3resentaciyn del juego���

6H�SUHVHQWD�HO�YLGHRMXHJR�D�ORV�HVWXGLDQWHV��ODV�ILFKDV�TXH�VH�XVDQ��\�ORV�SRVLEOHV�
PRYLPLHQWRV�\�GHVSOD]DPLHQWRV�GH�pVWDV�VLQ�TXH�HOORV�LQWHUDFW~HQ�GLUHFWDPHQWH�FRQ�HO�
YLGHRMXHJR��6H�PXHVWUD�D�ORV�HVWXGLDQWHV�PRGHORV�GH�FDGD�XQD�GH�ODV�VLHWH�ILFKDV�GHO�7HWULV��
HODERUDGRV�HQ�IRDP\��GH�GLIHUHQWHV�FRORUHV��VH�LQYLWD�D�ORV�HVWXGLDQWHV�D�QRPEUDUODV�GH�DFXHUGR�
FRQ�IRUPDV�IDPLOLDUHV�GH�OHWUDV�\�ILJXUDV�JHRPpWULFDV��WH��HOH��MRWD��]HWD��HVH��L�\�FXDGUDGR���\�
UHFRQRFHU�VXV�VXEFRQILJXUDFLRQHV�GH�FXDGUDGRV�GH�LJXDO�WDPDxR�XQLGRV�SRU�ORV�ODGRV��
$GLFLRQDOPHQWH��VH�HVWDEOHFHQ�VHPHMDQ]DV�\�GLIHUHQFLDV�HQWUH�ODV�ILJXUDV��VH�FRPSDUDQ�DTXHOODV�

�������������������������������������������������
��7DPELpQ�OODPDGR�*RPD�(YD��TXH�SRU�VX�IOH[LELOLGDG�SHUPLWH�OD�IáFLO�PDQLSXODFLyQ�GHO�MXHJR�HQ�

FRQFUHWR��
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TXH�VRQ�LPDJHQ�EDMR�XQD�UHIOH[LyQ�GH�RWUDV�ILFKDV�FRPR�OD�³HOH´�FRQ�OD�³MRWD´��\�OD�³HVH´�FRQ�OD�
³]HWD´��

6H�PXHVWUDQ�RWUDV�ILJXUDV�KHFKDV�HQ�IRDP\�GH�IRUPDV�\�WDPDxRV�GLIHUHQWHV�D�ODV�GHO�
7HWULV��PRVWUDGDV�LQLFLDOPHQWH��SDUD�TXH�ORV�HVWXGLDQWHV�GLVFULPLQHQ�FXáOHV�SHUWHQHFHQ�DO�
FRQMXQWR�GH�ODV�ILFKDV�GHO�7HWULV��&RQ�PRGHORV�GH�ILFKDV�KHFKDV�HQ�IRDP\�GH�FRORU�EODQFR��TXH�
SHUWHQHFHQ�DO�7HWULV��ORV�HVWXGLDQWHV�VHOHFFLRQDQ�DTXHOOD�ILFKD�TXH�HV�³LJXDO´�D�XQD�ILFKD�VXJHULGD�
SRU�OD�SURIHVRUD��OD�XELFDQ�HQ�XQ�WDEOHUR�GH�FRUFKR�ILMáQGROD�FRQ�FKLQFKHV�\�KDFHQ�URWDFLRQHV�GH�
���JUDGRV�SDUD�HVWDEOHFHU�ODV�SRVLEOHV�SRVLFLRQHV�GLIHUHQWHV�HQ�ODV�TXH�SXHGHQ�XELFDUVH���

(V�FODUR�TXH�HQ�HVWH�0RPHQWR�GH�OD�VHFXHQFLD��QR�HV�SRVLEOH�HYLGHQFLDU�FRPSRUWDPLHQWRV�
GH�HVWUDWHJLD�H�KLSyWHVLV�SDUD�DFWXDU�DQWH�VLWXDFLRQHV�GHWHUPLQDGDV�SRUTXH�QR�KD\�LQWHUDFFLyQ�FRQ�
HO�YLGHRMXHJR�7HWULV��SRU�OR�FXDO�VH�SODQWHD�HO�0RPHQWR�����

Momento �� Interacciyn con el videojuego���
/RV�HVWXGLDQWHV�LQWHUDFW~DQ�FRQ�HO�YLGHRMXHJR�\�FRQYHUVDQ�FRQ�OD�LQYHVWLJDGRUD��6H�KDFHQ�

SUHJXQWDV�VREUH�OR�TXH�HO�HVWXGLDQWH�YH�HQ�XQ�PRPHQWR�GHWHUPLQDGR��$O�PRPHQWR�GH�KDFHU�ODV�
SUHJXQWDV��ORV�HVWXGLDQWHV�GHEHQ�KDEHU�GHVFXELHUWR�ODV�KHUUDPLHQWDV�µSDXVD¶�\�µUHLQLFLR¶�GHO�
MXHJR��\D�TXH�pVWDV�VRQ�XQ�DSR\R�SDUD�FRQWURODU�HO�PRYLPLHQWR�GH�ODV�ILFKDV��(Q�HVWH�0RPHQWR��
HV�SUHFLVR�YHULILFDU�OD�RULHQWDFLyQ�HVSDFLDO�HILFLHQWH��FRQVHUYDFLyQ�GH�OD�SHUFHSFLyQ��DSUHKHQVLyQ�
RSHUDWLYD��\�WUDWDPLHQWR�GH�HVWUDWHJLDV�SDUD�YHULILFDU�KLSyWHVLV��GH�LJXDO�PDQHUD��HVWH�0RPHQWR�VH�
FRQVLGHUD�DSURSLDGR�SDUD�HYDOXDU�HO�UD]RQDPLHQWR�GLYHUJHQWH�GH�ORV�HVWXGLDQWHV�D�SDUWLU�GH�
HUURUHV�FRPHWLGRV�LQWHQFLRQDOPHQWH���
Momento �� 3rueba escrita���

6H�GLVHxD�XQD�SUXHED�HVFULWD�FRQ�SUHJXQWDV�VREUH�DOJXQDV�VLWXDFLRQHV�SODQWHDGDV�HQ�HO�
YLGHRMXHJR��eVWDV�SHUPLWHQ�YHU�VL�HO�HVWXGLDQWH�GHFRGLILFD�ORV�PRYLPLHQWRV�D�UHDOL]DU�HQ�HO�SODQR�
GH�OD�KRMD�GH�SDSHO��7DPELpQ�VH�SUHJXQWD�VREUH�HVWUDWHJLDV�D�XVDU��FyPR�HYDOXDU�ORV�HUURUHV�
FRPHWLGRV�HQ�FLHUWDV�MXJDGDV��GHVFULSFLyQ�GH�ILFKDV�TXH�WLHQH�\�SODQWHDU�HVWUDWHJLDV�SDUD�FXPSOLU�
FRQ�HO�REMHWLYR��HQWUH�RWUDV��

8n ejemplo de análisis 
$� PDQHUD� GH� LOXVWUDFLyQ� GH� ORV� DQáOLVLV� UHDOL]DGRV�� SUHVHQWDPRV� GRV� H[WUDFWRV� GH�

FRQYHUVDFLRQHV�FRQ�HO�HVWXGLDQWH�-RVp�'DQLHO�HQ�OD�IDVH�GH�Elaboración�GH�OD�VHFXHQFLD��
(jemplo � �)ase de (laboraciyn���(O�H[WUDFWR�GH�FRQYHUVDFLyQ�SUHVHQWDGR�HQ�OD�7DEOD�����

FRUUHVSRQGH�D�OD�LQWHUDFFLyQ�GHO�HVWXGLDQWH�FRQ�HO�YLGHRMXHJR��HQ�OD�IDVH�GH�HODERUDFLyQ�HQ�OD�
RSHUDFLyQ�Diferenciar��\�FRQ�RSHUDFLyQ�GH�Ejercicio adecuado de la conducta comparativa�GH�OD�
SURSXHVWD�GH�HQVHxDQ]D�SDUD�DQDOL]DU�HO�SURFHVR�GH�Procesamiento Visual���$�SDUWLU�GH�XQD�
HVWUDWHJLD�SODQWHDGD�SRU�HO�HVWXGLDQWH��OD�SURIHVRUD�SODQWHD�RWUD�SDUD�KDFHU�OOHJDU�D�XQ�PLVPR�ODGR�
OD�ILFKD�TXH�DFWXDOPHQWH�WLHQH��(O�HVWXGLDQWH�MXHJD�FRQ�HO�WDEOHUR�HQ�SDXVD���
7DEOD����
Manifestación Número 1 del estudiante José Daniel. 

�� 3rofesora��¢(Q�GyQGH�YD�D�HQFDMDU�HVWD�,"�>3DQWDOOD�D��7DEOHUR�LQLFLDO@��
�� -osp Daniel��$TXt�>3DQWDOOD�E�@��
�� 3rofesora��¢4Xp�PRYLPLHQWR�OH�KDFH�>SDUD�OOHJDU�DOOá@"��
�� -osp Daniel��(VWDED�DTXt�>3DQWDOOD�D�@�OD�PXHYR�DTXt�>)OHFKD�DPDULOOD�HQ�3DQWDOOD�F�@�\�OD�

EDMR�>)OHFKD�DPDULOOD�HQ�3DQWDOOD�G�@���
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�

�
�� 3rofesora��6L�\R�OD�WHQJR�DTXt�>3DQWDOOD�H�@��OD�EDMR�>3DQWDOOD�I�@��\�OD�FRUUR�SDUD�

DFá�>3DQWDOOD�K�@��HQFDMD��OD�ILFKD�"�

�
�� -osp Daniel� 6L 
�� 3rofesora� >«@¢(V�HTXLYDOHQWH�DO�PRYLPLHQWR�TXH�XVWHG�GLMR�TXH�LED�D�KDFHU" 
�� -osp Daniel� 6t��HV�OR�PLVPR��SRUTXH�OD�ILFKD�YD�D�OOHJDU�DO�PLVPR�ODGR� 
�� 3rofesora� �3HUR��¢FXáO�GH�ORV�GRV�HV�PáV�UáSLGR" 
��� -osp Daniel� (O�TXH�SURSRQJR�\R� 
��� 3rofesora� ¢3RU�TXp" 
��� -osp Daniel� 3RUTXH�OD�,�VyOR�WHQGUtD�TXH�KDFHU�HVWH�PRYLPLHQWR�>VHxDOD�FRQ�VX�GHGR�

VREUH�OD�SDQWDOOD�UHSUHVHQWDQGR�HO�GHVSOD]DPLHQWR�KDFLD�o��\�OXHJR�KDFLD�p�@�(Q�
FDPELR�DTXt�>VHxDODQGR�OR�KHFKR�HQ�OD�SDQWDOOD�K�@�WRFDUtD�KDFHU�HVWR�>VHxDOD�FRQ�VX�
GHGR�VREUH�OD�SDQWDOOD�UHSUHVHQWDQGR�HO�GHVSOD]DPLHQWR�KDFLD�p�o��p�\o�@� 

��� 3rofesora� ¢+D\�RWUD�IRUPD�GH�KDFHUOD�OOHJDU��DSDUWH�GH�ODV�GRV�TXH�KHPRV�SURSXHVWR" 
��� -osp Daniel� (K�VL��SHUR«�>OD�ILFKD@�VH�PRYHUtD�PXFKR�\�SHUGHUtDV�WLHPSR��

-RVp�'DQLHO� UHFRQRFH�TXH� ORV�FDPLQRV�SODQWHDGRV�SRU�pO� >�@�\�SRU� OD�SURIHVRUD� >�@�KDFHQ�
OOHJDU�OD�ILFKD�DO�PLVPR�HVSDFLR�>�@��5HFRQRFH�TXH�HO�FDPLQR�SODQWHDGR�LQLFLDOPHQWH�SRU�pO�HV�PáV�
HILFLHQWH�SRUTXH�HV�PáV� UáSLGR�� HV�GHFLU�TXH� WRFD�KDFHU�PHQRV�PRYLPLHQWRV�\�JDQDUtD� WLHPSR��
$GHPáV�GH�HVWR�SLHQVD�TXH��D�SHVDU�GH�TXH�H[LVWDQ�PáV�FDPLQRV�SDUD�OOHJDU��HVWRV�VH�GHPRUDUtDQ�
PáV�WLHPSR�>��@��3RGHPRV�HYLGHQFLDU�TXH�HO�HVWXGLDQWH�ORJUD�p[LWR�HQ�OD�WDUHD�GH�UHFRQRFHU�TXH�
YDULRV�FDPLQRV�FRQGXFHQ�DO�PLVPR�ODGR�\�TXH�XQRV�VH�GHPRUDQ�PHQRV�TXH�RWURV��(VWR�HV��-RVp�
'DQLHO�GLVFULPLQD�\�FRPSDUD�GHQWUR�GH�OD�PHGLGD�GH�ODV�SRVLELOLGDGHV�SDUD�DQWLFLSDUVH�D�OD�VROXFLyQ��
SRU� OR�TXH�SRGHPRV�GHFLU�TXH�GD�PXHVWUDV�GH�XQD�ySWLPD� IXQFLyQ�GHO�HMHUFLFLR�GH� OD�FRQGXFWD�
FRPSDUDWLYD�GHQWUR�GH�OD�RSHUDFLyQ�GLIHUHQFLDFLyQ��3DUHFH�VHU�TXH�-RVp�'DQLHO� UHFRQRFH�TXH�HO�
FDPLQR�TXH�QHFHVLWD�PHQRV�WLHPSR�SDUD�OOHJDU�DO�HVSDFLR�SODQWHDGR��HV�OD�PHQRU�FRPELQDFLyQ�GH�
URWDFLRQHV�\�WUDVODFLRQHV��$O�FRPSDUDU�ORV�GLIHUHQWHV�FDPLQRV�\�HVFRJHU�HQWUH�HOORV�HO�TXH�GHPRUH�
PHQRV� WLHPSR�� -RVp� 'DQLHO� FRQYLHUWH� OD� LQIRUPDFLyQ� DEVWUDFWD�� FRUUHVSRQGLHQWH� DO� FDPLQR�
SODQWHDGR�SRU�OD�SURIHVRUD��HQ�LPáJHQHV�YLVXDOHV�SDUD�ORJUDU�XQ�DSURSLDGR�SURFHVDPLHQWR�YLVXDO�
GH�OD�LQIRUPDFLyQ�SODQWHDGD����
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(jemplo � �)ase de (laboraciyn���(O�H[WUDFWR�GH�FRQYHUVDFLyQ�SUHVHQWDGR�HQ�OD�7DEOD�����
FRUUHVSRQGH�D�OD�LQWHUDFFLyQ�GHO�HVWXGLDQWH�FRQ�HO�YLGHRMXHJR��HQ�OD�IDVH�GH�HODERUDFLyQ�HQ�OD�
RSHUDFLyQ�Proyección de relaciones virtuales��\�FRQ�RSHUDFLyQ�GH�Ejercicio del pensamiento 
hipotético�GH�OD�SURSXHVWD�GH�HQVHxDQ]D�SDUD�DQDOL]DU�HO�SURFHVR�GH�Procesamiento Visual��(O�
HVWXGLDQWH�KD�FUHDGR�XQD�VHULH�GH�REVWáFXORV�\�QR�HV�SRVLEOH�KDFHU�OtQHD�FRQ�OD�ILFKD�TXH�EDMD��/D�
SURIHVRUD�SUHJXQWD�Vt�FRQ�OD�ILFKD�TXH�EDMD�SXHGH�R�QR�KDFHU�OtQHD�SDUD�YHULILFDU�TXH�HO�HVWXGLDQWH�
SXHGH�DQWLFLSDU�FRQVHFXHQFLDV�\�SODQWHDU�XQD�HVWUDWHJLD�DGHFXDGD���
7DEOD����
Manifestación Número 2 del estudiante José Daniel. 

�� 3URIHVRUD��8VWHG�FUHH�TXH�FRQ�OD�ILFKD�TXH�YLHQH��¢SXHGR�KDFHU�DOJXQD�OtQHD"��
�� -RVp�'DQLHO��1R��
�� 3URIHVRUD��¢3RU�TXp"��
�� -RVp�'DQLHO��1R��R�GH�SURQWR«�QR��FRQ�OD�TXH�YLHQH�QR�SXHGR�KDFHU�QLQJXQD�ILOD��

SRUTXH�OD�~QLFD�TXH�SXHGR�HV�pVWD�>IOHFKD�DPDULOOD�HQ�3DQWDOOD�D�@�SDUD�SRGHU�TXLWDU�
HVR�>REVWáFXORV�VREUH�OD�ILFKD@��$O�KDFHU�HVD��HVWR�FDH�>FXDGUR�URMR�HQ�3DQWDOOD�D�@�
SDUD�SRGHU�KDFHU�RWUD�>ILOD@���

�� 3URIHVRUD��¢<�HQ�GyQGH�OD�YD�D�SRQHU�HQWRQFHV"��
�� -RVp�'DQLHO��$TXt�OD�YR\�D�FRORFDU�>3DQWDOOD�E�@��
�� 3URIHVRUD��¢3RU�TXp�HVWá�VHJXUR�GH�TXH�FDEH�DKt"��
�� -RVp�'DQLHO��3RUTXH�VL�FRQWDPRV�ORV�FXDGULWRV�>JLUD�OD�ILFKD�\�VHxDOD�OD�EDVH�GH�OD�

ILFKD�URWDGD��3DQWDOOD�F�@��

�� 3URIHVRUD��¢<�GyQGH�TXHGDUtD�HQWRQFHV�HVWD�SDUWH"�>)OHFKD�3DQWDOOD�F�@��
��� -RVp�'DQLHO��4XHGDUtD�DUULED���

�

$�SHVDU�GH�KDEHU�OOHQDGR�FDVL�OD�PLWDG�GHO�WDEOHUR�FRQ�REVWáFXORV��-RVp�'DQLHO��ORJUD�
SODQWHDU�XQD�HVWUDWHJLD�FRQ�HO�ILQ�GH�GLVPLQXLU�HO�Q~PHUR�GH�REVWáFXORV�FUHDGRV��6LQ�HPEDUJR��OD�
ILFKD�TXH�YD�EDMDQGR��\�OD�IXWXUD��QR�OH�D\XGDQ�SDUD�OOHYDU�D�FDER�OD�HVWUDWHJLD�SODQWHDGD��SRU�OR�
TXH�GHEH�XELFDU�OD�ILFKD�TXH�YD�EDMDQGR�LQPHGLDWDPHQWH�VREUH�XQ�OXJDU�QR�DGHFXDGR�HQ�Q~PHUR�
GH�FXDGURV�GHO�WDEOHUR��SHUR�TXH�HVWá�VREUH�REVWáFXORV�SUHYLDPHQWH�FUHDGRV��$O�SURSRQHU�FRQ�
DUJXPHQWRV�DGHFXDGRV�FRPR�³KDFHU�OtQHD´�SDUD�TXH�ORV�REVWáFXORV�EDMHQ�>�@��HO�HVWXGLDQWH�GD�
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PXHVWUDV�GH�XQ�DGHFXDGR�GHVHPSHxR�HQ�OD�IXQFLyQ�GHO�HMHUFLFLR�GHO�SHQVDPLHQWR�KLSRWpWLFR��
GHQWUR�GH�OD�RSHUDFLyQ�GH�3UR\HFFLyQ�GH�5HODFLRQHV�YLUWXDOHV��

(O�HVWXGLDQWH�ORJUD�EXHQ�GHVHPSHxR�HQ�OD�WDUHD�GH�FRQYHUWLU�LQIRUPDFLyQ�DEVWUDFWD�FRPR�OR�
FRQVWLWX\H�OD�VLWXDFLyQ�TXH�VH�SUHVHQWD�HQ�HO�WDEOHUR��\�TXH�DGHPáV�ORJUD�GDU�PXHVWUDV�GH�UHFRQRFHU�
ODV�MXJDGDV�QHFHVDULDV�SDUD�GHVRFXSDU�HO�WDEOHUR�GH�ORV�REVWáFXORV�FUHDGRV��(V�GHFLU��-RVp�'DQLHO�
WLHQH�p[LWR�HQ�HO�Procesamiento Visual��

(O�DQáOLVLV�GH�ODV�LQWHUDFFLRQHV�GH�-RVp�'DQLHO�FRQ�HO�YLGHRMXHJR�\�FRQ�OD�SURIHVRUD�QRV�
SHUPLWLy�LGHQWLILFDU�XQ�FDPELR�HQ�HO�SHUILO�FRJQLWLYR��SRU�OR�PHQRV�FLUFXQVWDQFLDO��$�GLIHUHQFLD�
GHO�GLDJQyVWLFR�UHDOL]DGR�SRU�ORV�WHUDSHXWDV�GH�OD�LQVWLWXFLyQ��VH�SXGR�REVHUYDU�TXH�PHGLDQWH�HO�
GHVDUUROOR�GH�OD�VHFXHQFLD�GLGáFWLFD�VH�ORJUy�TXH�HO�HVWXGLDQWH�VXSHUDUD�DOJXQDV�GH�VXV�
GLILFXOWDGHV�IUHQWH�D�DVSHFWRV�SXQWXDOHV�FRPR�FRQFHQWUDFLyQ�\�FRPXQLFDFLyQ��

$�FRQWLQXDFLyQ�PRVWUDUHPRV� OD� VtQWHVLV�GH� ORV� UHVXOWDGRV�H[LWRVRV�\�QR�H[LWRVRV�GHO� -RVp�
'DQLHO�GXUDQWH�HO�HVWXGLR�GH�FDVR���

a� )UHQWH�D�OD�LGHQWLILFDFLyQ��UHFRQRFH�TXH�WDQWR�OD�ILFKD�FRPR�ODV�VXE�FRQILJXUDFLRQHV�GH�OD�
ILFKD�QR�HVWáQ�XQLGDV�SRU�ORV�YpUWLFHV��UHDOL]D�FRQ�p[LWR�OD�URWDFLyQ�\�OD�WUDVODFLyQ�GH�ODV�
ILFKDV�FRQFUHWDV��H�LGHQWLILFD�GH�PDQHUD�DGHFXDGD�OD�URWDFLyQ�\�OD�WUDVODFLyQ�GH�ODV�ILFKDV�
GHQWUR�GHO�SODQR�GHO�WDEOHUR�GHO�7HWULV�HQ�HO�FRPSXWDGRU��

b� )UHQWH�D�ORV�PRYLPLHQWRV�UtJLGRV�HQ�HO�SODQR��XVD�OD�URWDFLyQ�\�OD�WUDVODFLyQ�SDUD�KDFHU�
FRLQFLGLU�XQD�SDUHMD�GH�ILFKDV�HQ�XQ�HVSDFLR��UHFRQRFH�HO�HIHFWR�GH�XQD�WUDQVIRUPDFLyQ�HQ�
ODV�ILFKDV�HQ�PRYLPLHQWR��LGHQWLILFD�ORV�JLURV�\�ORV�GHVSOD]DPLHQWRV��UHODFLRQD�HVSDFLRV�\�
ILFKDV��D�WUDYpV�GH�URWDFLyQ�\�WUDVODFLyQ�KHFKDV�D�ODV�PLVPDV��UHODFLRQD�OD�URWDFLyQ�\�
WUDVODFLyQ�FRQ�JLURV�\�GHVSOD]DPLHQWRV�UHVSHFWLYDPHQWH��\�pVWRV�FRQ�ORV�FRQWUROHV�GHO�
MXHJR��XWLOL]D�OD�FRPSRVLFLyQ�GH�URWDFLyQ�\�WUDVODFLyQ��UHFRPSRQH�XQD�ILJXUD�D�SDUWLU�GH�
URWDFLyQ�\�WUDVODFLyQ�GH�ILFKDV��\�DQWLFLSD�UHVXOWDGRV�SRVWHULRUHV�D�OD�FRPSDUDFLyQ�HQWUH�
MXJDGDV�HTXLYDOHQWHV��

c� )UHQWH�D�ODV�HVWUDWHJLDV�\�SHQVDPLHQWR�GLYHUJHQWH��DQWLFLSD�HVWUDWHJLDV�HQ�WpUPLQRV�GH�ODV�
MXJDGDV�PáV�UáSLGDV��DGHPáV��UHFRQRFH�HO�HUURU�MXVWLILFDQGR�OD�SRVLEOH�MXJDGD�HQ�WpUPLQRV�
GH�FRPSRVLFLyQ�GH�PRYLPLHQWRV�GH�URWDFLyQ�\�WUDVODFLyQ�

&RP~QPHQWH�DO�REVHUYDU�HQ�HO�DXOD�GH�FODVH�D�-RVp�'DQLHO��DSDUHQWHPHQWH�QR�VH�HQFXHQWUD�
FRQFHQWUDGR�HQ�OD�DFWLYLGDG��6LQ�HPEDUJR��GXUDQWH�HO�GHVDUUROOR�GH�ODV�DFWLYLGDGHV�SURSXHVWDV�HQ�
HVWD�LQYHVWLJDFLyQ�HO�HVWXGLDQWH�PXHVWUD�PDQWHQHU�VX�DWHQFLyQ�HQ�WRGRV�ORV�PRPHQWRV�GH�OD�
DFWLYLGDG��\D�TXH�UHVSRQGH�GH�PDQHUD�DGHFXDGD�\�FRQ�VHJXULGDG��SHVH�D�PRVWUDU�XQ�QLxR�LQVHJXUR�
VHJ~Q�OR�PDQLIHVWDGR�HQ�HO�SHUILO�FRJQLWLYR�GH�HQWUDGD�GHO�HVWXGLDQWH���

3RGHPRV�YHU�TXH�OD�~QLFD�GLILFXOWDG�HQFRQWUDGD�HQ�XQD�GH�ODV�GRFH�PDQLIHVWDFLRQHV�GHO�
HVWXGLR�GH�-RVp�'DQLHO��HQ�$FHYHGR���������IXH�HQ�UHFRUGDU�OD�GLUHFFLyQ�TXH�GDED�XQ�JLUR��\�
DSOLFDUOR�HQ�XQD�GH�ODV�SUHJXQWDV�KHFKDV�HQ�OD�SUXHED��6LQ�HPEDUJR��UHVXHOYH�FRQ�IDFLOLGDG�ORV�
SUREOHPDV�DO�SODQHDU�HVWUDWHJLDV�SDUD�FXOPLQDU�HQ�MXJDGDV�H[LWRVDV��(O�HVWXGLDQWH�GHPRVWUy�SRU�
PHGLR�GH�SRFDV�PDQLIHVWDFLRQHV�WHQHU�XQ�QLYHO�GH�FRQRFLPLHQWRV�GH�áQJXORV��YpUWLFHV��JLURV�\�SUH�
FRQFHSWRV�LPSRUWDQWHV�DO�PRPHQWR�GH�DFHUFDUVH�D�OD�URWDFLyQ�\�OD�WUDVODFLyQ��3RU�HVWR�
HQFRQWUDPRV�SRVLEOH�TXH�HO�HVWXGLDQWH�HQWLHQGD�ORV�HIHFWRV�GH�GLFKRV�PRYLPLHQWRV�UtJLGRV�HQ�HO�
SODQR�\�OD�FRPSRVLFLyQ�GH�ORV�PLVPRV��)UHQWH�D�VX�PRWLYDFLyQ��-RVp�'DQLHO�VH�PDQWLHQH�
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PRWLYDGR�GXUDQWH�HO�GHVDUUROOR�GH�ODV�DFWLYLGDGHV��SXHV�VX�SDUWLFLSDFLyQ�HQ�HO�GHVDUUROOR�GH�ODV�
PLVPDV��HV�GHVWDFDEOH�GHQWUR�GHO�JUXSR��

Algunas refle[iones 
Sobre los objetivos propuestos en el estudio� 3RGHPRV�UHFRQRFHU�TXH�HO�SUHVHQWH�HVWXGLR�

LQYROXFUy�OD�DFWLYLGDG�H[WUDHVFRODU�GH�OD�UHDOLGDG�GH�ORV�HVWXGLDQWHV��DO�áPELWR�HVFRODU��WHQLHQGR�
FRPR�EDVH�OD�PHGLDFLyQ�GRFHQWH��JXLDGD�SRU�OD�DSOLFDFLyQ�GH�XQD�VHFXHQFLD�GLGáFWLFD�FUHDGD�
HVSHFLDOPHQWH�WHQLHQGR�HQ�FXHQWD�ODV�QHFHVLGDGHV�GH�DSUHQGL]DMH�\�R�HPRFLRQDOHV�GH�ORV�
HVWXGLDQWHV���

Sobre el modelo \ su relaciyn con la visuali]aciyn��3RGHPRV�HQFRQWUDU�HQ�HO�PRGHORV�
IXQFLRQHV�WUDQVYHUVDOHV�D�WRGDV�ODV�áUHDV�GH�DSUHQGL]DMH��OR�TXH�SHUPLWH�GLVSRQHU�GH�FULWHULRV�SDUD�
OD�HYDOXDFLyQ�GH�ORV�HVWXGLDQWHV��OR�TXH�QRV�SHUPLWLy�DQDOL]DU�FRQ�PáV�FXLGDGR�HO�GHVHPSHxR�HQ�
WDUHDV�TXH�UHTXLHUHQ�KDELOLGDGHV�\�SURFHVRV�GH�YLVXDOL]DFLyQ��7DQWR�HO�PRGHOR�0(&�FRPR�OD�
YLVXDOL]DFLyQ��DSRUWDQ�HOHPHQWRV�WHyULFRV�TXH�ORJUDQ�IXVLRQDUVH�SDUD�OD�FUHDFLyQ�GH�XQD�VHFXHQFLD�
GLGáFWLFD�TXH�EXVFD�H[SORUDU�QRFLRQHV�GH�ORV�HVWXGLDQWHV�GHO�*LPQDVLR�/RV�5REOHV��

Sobre la participaciyn de estudiantes con necesidades particulares de aprendi]aje��(O�
YLGHRMXHJR�SHUPLWH�TXH�ORV�HVWXGLDQWHV�GHO�HVWXGLR�GH�FDVR�PXHVWUHQ�GHVHPSHxRV�TXH��HQ�VX�
PD\RUtD��VRQ�H[LWRVRV�DO�GHVDUUROODU�ODV�WDUHDV�SURSXHVWDV�HQ�OD�VHFXHQFLD�GLGáFWLFD��HQ�WDUHDV�TXH�
DSXQWDQ�D�OD�QRFLyQ�GH�WUDVODFLyQ�\�URWDFLyQ��/D�FRPSRQHQWH�YLVXDO�GH�OD�KHUUDPLHQWD�GHO�7HWULV�
ORJUD�FHQWUDU�OD�DWHQFLyQ�\�GLVWULEXLUOD�SDUD�UHDOL]DU�DGHFXDGDPHQWH�WDUHDV�TXH�LPSOLFDQ�
PRYLPLHQWRV�UtJLGRV�HQ�HO�SODQR��DGHPáV�GH�SHUPLWLU�OD�PRWLYDFLyQ�GHO�HVWXGLDQWH�SDUD�TXH�ODV�
HVWUDWHJLDV�TXH�SODQWHH�OH�D\XGHQ�D�JDQDU�HO�MXHJR��(VWR�LPSOLFD�TXH�DOJXQDV�GH�ODV�GLILFXOWDGHV�GH�
XQ�HVWXGLDQWH�FRQ�QHFHVLGDGHV�SDUWLFXODUHV�GH�DSUHQGL]DMH��VHDQ�FRPSHQVDGDV�FRQ�RWUDV�
KDELOLGDGHV�GHVDUUROODGDV�SRU�pO�GXUDQWH�OD�DFWLYLGDG��DO�XWLOL]DU�HO�UHFXUVR�WHFQROyJLFR���

Sobre el videojuego \ el aprendi]aje en matemáticas��6H�SXHGH�REVHUYDU�TXH�HO�
YLGHRMXHJR�7HWULV��DFRPSDxDGR�GH�XQ�GLVHxR�SHGDJyJLFR�DSURSLDGR��IDYRUHFH�HO�GHVHPSHxR�HQ�HO�
DFHUFDPLHQWR�D�ODV�QRFLRQHV�PDWHPáWLFDV�GH�QLxRV�TXH�WLHQHQ�QHFHVLGDGHV�SDUWLFXODUHV�GH�
DSUHQGL]DMH�IUHQWH�D�UHIOH[LyQ��GHVDUUROOR�GH�FRPSHWHQFLDV�GH�UHVROXFLyQ�GH�SUREOHPDV��\�
FDSDFLGDG�GHGXFWLYD��9DOH�OD�SHQD�UHVDOWDU�TXH�DXQTXH�H[LVWHQ�GLIHUHQWHV�WLSRV�GH�YLGHRMXHJRV�
TXH�VRQ�OODPDWLYRV�SRU�VX�HQWRUQR�YLVXDO��\�GH�VXPR�LQWHUpV�SDUD�ORV�HVWXGLDQWHV��QR�WRGRV�RIUHFHQ�
HO�HQWRUQR�QHFHVDULR�SDUD�WUDWDU�FRQFHSWRV�PDWHPáWLFRV���

Sobre la inserciyn de videojuegos al aula de matemáticas��/D�SODQHDFLyQ�GH�DFWLYLGDGHV�
FRQ�EDVH�HQ�YLGHRMXHJRV�TXH�VRQ�SDUWH�GH�OD�UHDOLGDG�GH�ORV�HVWXGLDQWHV��LPSOLFD�OD�SODQHDFLyQ�
FXLGDGRVD�\�GHGLFDGD��SDUD�DQDOL]DU�GHWHQLGDPHQWH��VHOHFFLRQDU�FRQWHQLGRV�\�SUHSDUDU�DFWLYLGDGHV�
TXH�SHUPLWDQ�DFHUFDPLHQWRV�FRQFHSWXDOHV�SDUD�JDQDU�SURIXQGLGDG�HQ�HO�FRQRFLPLHQWR�GH�ODV�
WHPáWLFDV��(V�PX\�SUREDEOH�TXH�HO�XVR�GH�HVWH�WLSR�GH�DFWLYLGDGHV�HQ�JUXSRV�JUDQGHV��QR�Gp�
UHVXOWDGRV�SRVLWLYRV��\D�TXH�OD�SUHSDUDFLyQ�\�DSOLFDFLyQ�GH�ODV�PLVPDV�GHPDQGDQ�WLHPSR�\�
DWHQFLyQ�FRQVWDQWH�HQ�FDGD�XQR�GH�ORV�³YLGHRMXJDGRUHV´��

Referencias \ %ibliografta�
$FHYHGR��-����������0RGLILFDELOLGDG�(VWUXFWXUDO�&RJQLWLYD�YV��9LVXDOL]DFLyQ��XQ�HMHUFLFLR�GH�DQáOLVLV�GHO�

XVR�GHO�WHWULV�HQ�WDUHDV�GH�URWDFLyQ�\�WUDVODFLyQ��7HVLV�GH�PDHVWUtD��8QLYHUVLGDG�3HGDJyJLFD�
1DFLRQDO��&RORPELD��SS��������



La visualización en tareas de rotación y traslación sobre el plano del videojuego.� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

%LVKRS��$����������6SDWLDO�DELOLWLHV�DQG�PDWKHPDWLFDO�WKLQNLQJ��(Q�0��=ZHQJ��7��*UHHQ��-��.LOSDWULFN��+��
3ROODN�\�0��6X\GDP��(GV����3URFHHGLQJV�RI�WKH�)RXUWK�,QWHUQDWLRQDO�&RQJUHVV�RQ�0DWKHPDWLFDO�
(GXFDWLRQ��SS������������%RVWRQ��86$��%LUNKlXVHU��

'HO�*UDQGH��-����������6SDWLDO�VHQVH��$ULWKPHWLF�7HDFKHU����������������

'XYDO��5����������*HRPHWULFDO�SLFWXUHV��.LQGV�RI�UHSUHVHQWDWLRQ�DQG�VSHFLILF�SURFHVVLQJV��(Q�5��
6XWKHUODQG�\�-��0DVRQ��(GV����([SORLWLQJ�PHQWDO�LPDJHU\�ZLWK�FRPSXWHU�LQ�PDWKHPDWLFV�HGXFDWLRQ�
�SS������������%HUOLQ��+HLGHOEHUJ��6SULQJHU�9HUODJ��&RQVXOWDGR�HO����GH�MXQLR�GH������HQ��
KWWS���ERRNV�JRRJOH�FRP�ERRNV"LG 5�3&��*&W�$&	SULQWVHF�
 IURQWFRYHU	GT &RPSXWHUV	DVBEUU �	FG ��	VRXUFH �
JEVBVOLGHUBWKXPE�Y RQHSDJH	T	I IDOVH��

*DO��+��\�/LQFKHYVNL��/����������7R�VHH�RU�QRW�WR�VHH��DQDO\]LQJ�GLIILFXOWLHV�LQ�JHRPHWU\�IURP�WKH�
SHUVSHFWLYH�RI�YLVXDO�SHUFHSWLRQ��Educational Study of Mathematics�������±����'2,�
��������V���������������\��2QOLQH�6SULQJHU�6FLHQFH�%XVLQHVV0HGLD�%�9���������

3UHVPHJ��1�����������9LVXDOL]DWLRQ�LQ�+LJK�6FKRRO�PDWKHPDWLFV��For the Learning of Mathematics��������
�������

3ULHWR��0��'���������Modificabilidad Cognitiva y el programa de Enriqucimiento Instrumental de 
Feuerstein. &ROHFFLyQ�1XHYD�(VFXHOD��(GLWRULDO�%UXxR��0DGULG��S���������

6HGHxR��$��0����������/D�FRPSRQHQWH�YLVXDO�GHO�YLGHRMXHJR�FRPR�KHUUDPLHQWD�HGXFDWLYD��2(,��Revista 
Iberoamericana de Educación��������
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Matemati]aciyn a travps del curso abierto en ltnea� 

Lygica \ Conjuntos 
<RODQGD�Campos�&DPSRV�
8QLYHUVLGDG�$XWyQRPD�0HWURSROLWDQD�8QLGDG�,]WDSDODSD�
0p[LFR�
\ROD�FDPSRV#JPDLO�FRP��
(\PDUG�+ernánde]�/ySH] �
8QLYHUVLGDG�$XWyQRPD�0HWURSROLWDQD�8QLGDG�,]WDSDODSD�
0p[LFR�
H\PDUGK�#JPDLO�FRP��
/HRQDUGR�Rodrtgue] 0HGLQD �
8QLYHUVLGDG�$XWyQRPD�0HWURSROLWDQD�8QLGDG�,]WDSDODSD�
0p[LFR�
OUP#YLUWXDPL�L]W�XDP�P[�

Resumen 
/D�H[SHULHQFLD�TXH�DTXt�VH�SUHVHQWD��SUHWHQGH�OD�E~VTXHGD�GH�DOWHUQDWLYDV�DQWH�ORV�
QXHYRV�UROHV�TXH�VH�KDQ�DELHUWR�D�ORV�GRFHQWHV�\�ODV�SRVLELOLGDGHV�TXH�RIUHFHQ�ORV�
FXUVRV�HQ�OtQHD��%DMR�HQIRTXHV�GLQáPLFRV�GH�OD�PDWHPáWLFD��GHO�UHFRQRFLPLHQWR�GH�OD�
UHODFLRQHV�HQWUH�PDWHPáWLFD�\�WHFQRORJtD��DVt�FRPR�GH�XQ�VXSXHVWR�SHGDJyJLFR�TXH�
SURSRQH�OD�FRQVWUXFFLyQ�GH�FRQRFLPLHQWRV�D�WUDYpV�GH�OD�PDWHPDWL]DFLyQ�\�OD�
PHWDFRJQLFLyQ��VH�GLVHxyHO�FXUVR��/yJLFD�\�&RQMXQWRV��FRQ�OD�FUHDFLyQ�GH�VXV�
VHFXHQFLDV�GLGáFWLFDV�HQ�OtQHD�\�VXV�REMHWRV�GH�DSUHQGL]DMH�FRQ�FXLGDGR�GH�VX�
FRQWHQLGR�PDWHPáWLFR��VX�GLVHxR�DFDGpPLFR��JUáILFR�\�FRPSXWDFLRQDO�HQ�XQ�$XOD�
9LUWXDO��/D�PHWRGRORJtD�SURPRYLy�WDQWR�HO�HVWXGLR�LQGHSHQGLHQWH�FRPR�OD�
FRODERUDFLyQ�HQWUH�SDUHV�\�OD�LQWHJUDFLyQ�GH�DSUHQGL]DMHV�HQ�XQ�SUR\HFWR��(O�URO�GHO�
GRFHQWH�VH�YLR�WUDQVIRUPDGR�\�ORV�SDUWLFLSDQWHV�PRVWUDURQ�XQD�JUDQ�FDSDFLGDG�SDUD�
DUULEDU�D�UHVXOWDGRV�TXH�VRQ�DOHQWDGRUHV��PLVPRV�TXH�DEUHQ�LQWHQVRV�UHWRV�SDUD�
SUy[LPDV�YHUVLRQHV��
Palabras clave�� HGXFDFLyQ�PDWHPáWLFD�� IRUPDFLyQ� GRFHQWH�� FXUVRV� GH�PDWHPáWLFDV�
DELHUWRV�HQ�OtQHD��PDWHPDWL]DFLyQ��IRUPDFLyQ�GRFHQWH��/yJLFD�\�FRQMXQWRV��QXHYR�URO�
GRFHQWH��LQWHJUDFLyQ�GH�DSUHQGL]DMHV��

3resentaciyn 
/D�8QLYHUVLGDG�$XWyQRPD�0HWURSROLWDQD�8QLGDG�,]WDSDSD��8$0,��D�WUDYpV�GH�VX�

Coordinación de Educación Virtual��9LUWXDPL��KD�GHVDUUROODGR�GLIHUHQWHV�SURJUDPDV�GH�
IRUPDFLyQ�GRFHQWH�GLULJLGRV�DO�SHUVRQDO�DFDGpPLFR�\�D�HVWXGLDQWHV��(Q�SDUWLFXODU��VX�
3UR\HFWR�³La UAMI contigo”�KD�GDGR�SDXWD�SDUD�H[SHULPHQWDU�XQ�PRGHOR�GH�FXUVRV�TXH�VH�
RIUHFHQ�HQ�OtQHD�FRQ�HO�SURSyVLWR�GH�³RIUHFHU�D�OD�FRPXQLGDG�XQLYHUVLWDULD�DOWHUQDWLYDV�GH�
IRUPDFLyQ�FRQ�ILQHV�GH�DFWXDOL]DFLyQ�\�GH�GHVDUUROOR�SHUVRQDO�\�SURIHVLRQDO��SRU�PHGLR�GH�FXUVRV�
HQ�OtQHD�TXH�VRQ�LPSDUWLGRV�GXUDQWH�ORV�SHULRGRV�LQWHU±WULPHVWUDOHV��«FRQVLGHUDQGR�TXH�³XQ�
FXUVR�HQ�OtQHD�LPSOLFD�HO�GHVDUUROOR�GH�XQ�SURFHVR�HGXFDWLYR�TXH�VH�XELFD�HQ�OD�PRGDOLGDG�D�
GLVWDQFLD��TXH�HV�IOH[LEOH��\�HQ�HO�TXH�WRGDV�ODV�SHUVRQDV�SXHGHQ�DFFHGHU�DO�FRQRFLPLHQWR�TXH�
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UHTXLHUDQ�HQ�HO�PRPHQWR�\�OXJDU�TXH�OR�GHVHHQ´�8$0�,���������&RQ�HVWH�WLSR�GH�FXUVR�VH�KD�
LQYROXFUDGR�D�DFDGpPLFRV�\�HVWXGLDQWHV�QR�VyOR�GH�OD�8$0�VLQR�GH�RWUDV�LQVWLWXFLRQHV��GH�PDQHUD�
FRQMXQWDH�LQWHUGLVFLSOLQDU��GH�PDQHUD�TXH�VH�DWLHQGD�D�GLYHUVRV�LQWHUHVHV�GH�FRQRFLPLHQWRV��
JHQHUDOHV��FXOWXUDOHV�EáVLFRV�SDUD�HO�GHVDUUROOR�SURIHVLRQDO�FRQWHPSRUáQHR�\�SDUD�OD�IRUPDFLyQ�
LQWHJUDO�$GHPáV��FRQMXQWDPHQWH��HO�'HSDUWDPHQWR�GH�0DWHPáWLFDV�GH�OD�PLVPD�8$0�,�GXUDQWH�
HO�DxR������GHVDUUROOy�XQ�3URJUDPD�GH�)RUPDFLyQ�'RFHQWH�HQ�(QWRUQRV�GH�$SUHQGL]DMH�GH�OD�
0DWHPáWLFD�HQ�OD�(GXFDFLyQ�6XSHULRU��HQ�HO�TXH�XQ�JUXSR�GH�GRFHQWHV�FUHDURQ�HQWRUQRV�GH�
DSUHQGL]DMH�GH�OD�PDWHPáWLFD�SDUD�VX�FDPSR�HVSHFtILFR�\�TXH�VH�FRQFUHWL]DURQ�HQ�HO�GLVHxR�GH�
VHFXHQFLDV�GLGáFWLFDV�HQ�OtQHD�HQ�XQ�$XOD�9LUWXDO��

(Q�HVWH�FRQWH[WR�VH�LQVHUWD�HO�FXUVR�GH�Lógica y conjuntos�GLULJLGR�D�OD�FRPXQLGDG�
XQLYHUVLWDULD��VHDQ�DFDGpPLFRV�R�HVWXGLDQWHV�GH�WRGDV�ODV�FDUUHUDV��VX�GHVDUUROOR�VH�MXVWLILFD�DQWH�
HO�UHFRQRFLPLHQWR�GH�OD�QHFHVLGDG�GH�OD�FRPSUHQVLyQ�GH�ORV�IXQGDPHQWRV�GH�OD�PDWHPáWLFD�
LQGLVSHQVDEOHV�D�FXDOTXLHU�FDPSR�GH�FRQRFLPLHQWR��HQ�SDUWLFXODU��ORV�SURFHVRV�GH�FODVLILFDFLyQ�\�
FDWHJRUL]DFLyQ�\�VX�UHODFLyQ�FRQ�OD�OyJLFD��TXH�SHUPHDQ�OD�YLGD�FRWLGLDQD�\�WRGRV�ORV�FDPSRV�GHO�
VDEHU�KXPDQR��

(lementos para un marco conceptual 
(O�GLVHxR�GHO�FXUVR�³Lógica y conjuntos´�\�VX�SUR\HFWR�LQWHJUDGRU��³De mi realidad a la 

abstracción. Me doy cuenta de cómo matematizo con proposiciones y conjuntos´�IXHURQ�
VXVWHQWDGRV�HQ�ODV�VLJXLHQWHV�FRQVLGHUDFLRQHV��

Del enfoque de la matemática 
&RQ�OD�IUDVH��³(O�OLEUR�GH�OD�QDWXUDOH]D�HVWá�HVFULWR�FRQ�FDUDFWHUHV�PDWHPáWLFRV´��*DOLOHR�

*DOLOHL�GHVWDFD�OD�RPLQSUHVHQFLD�GH�ORV�SDWURQHV�PDWHPáWLFRV�HQ�OR�TXH�DKRUD�HVWáQ�OODPDQGR�ORV�
FLHQWtILFRV�0XOWLYHUVR��HQ�QXHVWUR�PXQGR��HQ�OD�VRFLHGDG��OD�FRWLGLDQLGDG��OD�FLHQFLD��HO�DUWH��OD�
WHFQRORJtD��HQ�QXHVWUR�VHU�\�QXHVWUD�FRQFLHQFLD��3RU�VX�SDUWH��6WHSKHQ�+DZNLQJ�HQ�VX�OLEUR��'LRV�
FUHy�D�ORV�Q~PHURV��DGHPáV�GH�HQIDWL]DU�TXH�³/D�PDWHPáWLFD�HV�PáV�TXH�XQD�KHUPRVD�
KHUUDPLHQWD�\�XQ�OHQJXDMH�SDUD�OD�FLHQFLD��HV�SULQFLSLR�\�ILQ�HQ�Vt�PLVPD��\�FRPR�WDO��KD�
LQIOXHQFLDGR�QXHVWUD�YLVLyQ�GHO�PXQGR�D�OR�ODUJR�GHO�WLHPSR´��VHxDOD�TXH��&RPR�RFXUULy�HQ�HO�
SDVDGR��HO�GHVDUUROOR�IXWXUR�GH�ODV�PDWHPáWLFDV�DIHFWDUá�VLQ�GXGD��GH�IRUPD�GLUHFWD�R�LQGLUHFWD��D�
QXHVWUD�IRUPD�GH�YLYLU�\�GH�SHQVDU��/DV�PDUDYLOODV�GHO�PXQGR�DQWLJXR��FRPR�ODV�SLUáPLGHV�GH�
(JLSWR��IXHURQ�ItVLFDV��$KRUD��ODV�PD\RUHV�PDUDYLOODV�GHO�PXQGR�PRGHUQR�VH�HQFXHQWUDQ�HQ�
QXHVWUR�SURSLR�HQWHQGLPLHQWR´��eVWH�DEUH�QXHYDV�PDQHUDV�GH�PLUDU�HO�SURSLR�\R��D�ORV�RWURV��DO�
DPELHQWH��D�OD�FXOWXUD��DO�XQLYHUVR�R�PXOWLYHUVR��<�HQ�HVDV�PDQHUDV�FDGD�YH]�PáV�ILQDV�GH�
PRGHODU�HO�PXQGR�D�WUDYpV�GHO�SHQVDPLHQWR�PDWHPáWLFR��GHO�VHQWLPLHQWR�\�OD�FRQFLHQFLD��VH�
HQFXHQWUDQ�ODV�VHPLOODV�GH�OD�PDUDYLOORVD�SRVLELOLGDG�GH�FUHDU��LQQRYDU�H�LPDJLQDU��

De las relaciones de la matemática \ la tecnologta 
$O�KDFHU�XQ�SDVHR�SRU�OD�KLVWRULD��QRV�GDPRV�FXHQWD�TXH�QXHVWUD�PDQHUD�GH�DSUHQGHU��GH�

FRQRFHU��GH�YLYLU�\�GH�UHODFLRQDUQRV��VH�KD�WUDQVIRUPDGR�HQ�FRQFRUGDQFLD�FRQ�ORV�DYDQFHV�GH�OD�
FLHQFLD�\�OD�WHFQRORJtD��<£/D�FLHQFLD�\�OD�WHFQRORJtD�DYDQ]DQ�HQ�UHODFLyQ�FRQ�HO�GHVDUUROOR�GH�OD�
PDWHPáWLFD�/RV�QXHYRV�GHVFXEULPLHQWRV�HQ�OD�ItVLFD�FXáQWLFD��ODV�QHXURFLHQFLDV��OD�JHQpWLFD��OD�
QDQRWHFQRORJtD��OD�FRPSXWDFLyQ�FXáQWLFD��OD�LQWHOLJHQFLD�DUWLILFLDO��OD�WHRUtD�GH�OD�LQIRUPDFLyQ��ORV�
HVWXGLRV�VREUH�OD�FRQFLHQFLD��HVWáQ�UHEDVDQGR�FRQWLQXDPHQWH�ORV�OtPLWHV�GH�OR�TXH�KDFH�DSHQDV�
WUHLQWD�DxRV�VH�SRGUtD�FRQVLGHUDU�FRPR�FLHQFLD�ILFFLyQ��\�WRGRV�HOORV�HQFXHQWUDQ�VXVWHQWR�HQ�



Matematización a través del curso en línea: Lógica y Conjuntos� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

PRGHORV�PDWHPáWLFRV��ORV�TXH�D�VX�YH]��VH�SXHGHQ�KDFHU�PáV�FRPSOHMRV��DEVWUDFWRV�\�~WLOHV�DO�
FRQWDU�FRQ�ODV�QXHYDV�KHUUDPLHQWDV�TXH�RIUHFHQ�OD�FLHQFLD�\�OD�WHFQRORJtD��

Del enfoque de la Lygica \ los conjuntos 
8QD�GH�ODV�EDVHV�LPSRUWDQWHV�GHO�SHQVDPLHQWR�PDWHPáWLFR�UDGLFD�HQ�OD�GHILQLFLyQ�GH�

FRQWH[WRV�GH�HVSDFLR���WLHPSR�±�PRYLPLHQWR�±�LQIRUPDFLyQ��HQ�ORV�TXH�VH�DILQH�HO�XVR�GH�XQ�
OHQJXDMH�VXMHWR�D�XQD�OyJLFD�VLPEyOLFD�TXH�FRQGX]FD�D�XQ�SURFHVR�FDGD�YH]�PáV�DEVWUDFWR�\�
FRPSOHMR�GH�UHFRQRFLPLHQWR�GH�UHODFLRQHV�\�FODVHV�TXH�SHUPLWDQ�HO�HQFXHQWUR�GH�UHJXODULGDGHV��
GH�SDWURQHV�\�OD�IRUPXODFLyQ�GH�PRGHORV�GH�OD�UHDOLGDG�HQ�VXV�SODQRV�ItVLFR�±PHQWDO��YLUWXDO�\�
HOOR��HQFXHQWUD�VXV�SULPHUDV�EDVHV�HQ�HO�SURFHVR�GH�FODVLILFDFLyQ��HQWHQGLGD�FRPR�XQ�SURFHVR�
PHQWDO��HVWR�HV��LQWHOHFWXDO�±�SVLFROyJLFR���FRQVFLHQWH�\�GLQáPLFR�HQ�HO�TXH�D�WUDYpV�GH�OD�
LQWHQFLyQ�±�DWHQFLyQ�±�REVHUYDFLyQ�VH�HQFXHQWUDQ�UHJXODULGDGHV�TXH�SHUPLWHQ�OD�RUJDQL]DFLyQ�GH�
ORV�HOHPHQWRV�ItVLFRV�±�PHQWDOHV���YLUWXDOHV�HQ�FODVHV��'HVGH�TXH�$ULVWyWHOHV�GLYLGLy�D�ORV�VHUHV�
YLYRV�HQ�GRV�UHLQRV��HO�YHJHWDO�\�HO�DQLPDO��VH�KDQ�GDGR�GLIHUHQWHV�FODVLILFDFLRQHV�VHJ~Q�OD�
WHFQRORJtD�TXH�VH�GLVSRQH�SDUD�KDFHU�REVHUYDFLRQHV�PáV�ILQDV�\�VH�KDQ�FODVLILFDGR�ODV�PLVPDV�
FLHQFLDV��OD�WHFQRORJtD�PyYLO��ODV�DSOLFDFLRQHV�LQIRUPáWLFDV�TXH�DKRUD�EULQGDQ�OD�RSRUWXQLGDG�GH�
FRORFDU�HWLTXHWDV�D�ORV�YLGHRV�\�D�WRGR�DTXHOOR�TXH�VH�VXEH�D�LQWHUQHW��GH�PDQHUD�TXH�ORV�URERWV�
LQIRUPáWLFRV�SXHGDQ�KDFHU�OD�FODVLILFDFLyQ�FDVL�LQVWDQWáQHD�\�GHYROYHU�UHVXOWDGRV�GH�E~VTXHGD��OR�
TXH�KD�WHQLGR�XQ�JUDQ�LPSDFWR�HQ�WRGRV�ORV�áPELWRV�GHO�VDEHU�\�TXHKDFHU�KXPDQR��'HVGH�HVWH�
PDUFR�VH�PLUD�OD�QRFLyQ�GH�SURSRVLFLRQHV�\�FRQMXQWRV�\�VXV�UHODFLRQHV��HQ�XQ�SURFHVR�GH�
PDWHPDWL]DFLyQ�TXH�YD�GH�OD�H[SHULHQFLD�FRWLGLDQD��OD�PLUDGD�GHO�DUWH��OD�LQYHVWLJDFLyQ�HQ�OD�
FLHQFLD��OD�DSOLFDFLyQ�HQ�OD�WHFQRORJtD��VX�FRPSUHQVLyQ�HQ�ODV�PDWHPáWLFDV��D�VX�VLVWHPDWL]DFLyQ�
HQ�HO�áOJHEUD�ERROHDQD�GH�*HRUJH�%RROH�\�ODV�DSRUWDFLRQHV�D�OD�7HRUtD�GH�&RQMXQWRV�GH�*HRUJ�
&DQWRU��

Del enfoque pedagygico para la ensexan]a � aprendi]aje 
6L�ELHQ�HO�LQLFLR�GH�ORV�SURFHVRV�GH�FODVLILFDFLyQ�VH�GD�GHVGH�ORV�SULPHURV�PRPHQWRV�GH�

YLGD�\�\D�ORV�EHEpVOD�UHDOL]DQ��VH�KD�GH�SDUWLU�GH�DKt�SDUD�LU�PáV�DOOá��D�PDWHPDWL]DU�\�HQFRQWUDU�
UHJXODULGDGHV�TXH�QRV�OOHYHQ�D�PRGHORV�JHQHUDOHV�TXH�D�VX�YH]��QRV�SHUPLWDQ�DSOLFDU�ODV�
SURSLHGDGHV�HQFRQWUDGDV�D�XQ�JUDQ�Q~PHUR�GH�FDVRV��³/R�TXH�ORV�VHUHV�KXPDQRV�WLHQHQ�TXH�
DSUHQGHU�QR�HV�OD�PDWHPáWLFD�FRPR�VLVWHPD�FHUUDGR��VLQR�FRPR�XQD�DFWLYLGDG��HO�SURFHVR�GH�
PDWHPDWL]DU�OD�UHDOLGDG�\��GH�VHU�SRVLEOH�LQFOXVR��HO�GH�PDWHPDWL]DU�OD�PDWHPáWLFD´��+DQV�
)UHXGHQWKDO���������6H�WUDWD�GH�DEULU�ELHQ�ORV�RMRV�\�DILQDU�HO�HQWHQGLPLHQWR�SDUD�LU�GH�OR�TXH�VH�
PLUD�FRQ�ORV�RMRV��D�OR�TXH�VH�SLHQVD��LPDJLQD�H�LQWX\H��SDUD�HQFRQWUDU�TXH�HQ�PHGLR�GH�OD�
GLYHUVLGDG��HQ�OR�QR�YLVLEOH��KD\�PXFKDV�VHPHMDQ]DV�HVSHUDQGR�D�VHU�GHVFXELHUWDV���

/D�PDWHPDWL]DFLyQ�\�HO�SURFHVR�GHO�DSUHQGL]DMH�\�OD�HQVHxDQ]D�GH�OD�PDWHPáWLFD�VH�OOHYDQ�D�
FDER�HQ�FRUUHVSRQGHQFLD�FRQ�ODV�SRVLELOLGDGHV�WHFQROyJLFDV�GLVSRQLEOHV�HQ�FDGD�PRPHQWR�
KLVWyULFR��EULQGDQGR�RSFLRQHV�SDUD�LU�DILQDQGR�\�FUHDQGR�FRQRFLPLHQWR�PáV�FRPSOHMR��PáV�
UáSLGDPHQWH��HQ�FXDOTXLHU�WLHPSR�\�OXJDU�/RV�QXHYRV�PRGHORV��PHWRGRORJtDV��KHUUDPLHQWDV��
UHFXUVRV��IRUPDV�GH�HYDOXDFLyQ�DQWH�HO�LPSDFWR�WHFQROyJLFR��KDQ�OOHYDGR�D�OD�FUHDFLyQ�GH�
022&V���&XUVRV�0~OWLSOHV�$ELHUWRV�\�HQ�/tQHD��SRU�VXV�VLJODV�HQ�LQJOpV��GH�PDQHUD�TXH�
XQLYHUVLGDGHV�GH�GLIHUHQWHV�OXJDUHV�GHO�PXQGR�ORV�HVWáQ�RIUHFLHQGR�JUDWXLWRV��VLQ�QHFHVLGDG�GH�
GHPRVWUDU�DQWHFHGHQWHV�DFDGpPLFRV��FDGD�YH]�FRQ�PáV�FDOLGDG�\�HQ�FDVL�FXDOTXLHU�FDPSR�GH�
FRQRFLPLHQWR��GLULJLGRV�WDQWR�D�HVWXGLDQWHV�FRPR�D�OD�IRUPDFLyQ�GH�GRFHQWHV��%DVWH�FLWDU�HO�
SUR\HFWR�&RXUVHUD��HO�2SHQ�&RXUVH�GHO�0,7��(G;��8GDFLW\��HWF��HWF��&RQ�EDVH�HQ�ODV�WHRUtDV�
SVLFRSHGDJyJLFDV�FRQVWUXFWLYLVWDV��-HDQ�3LDJHW���FRQVWUXFFLRQLVWDV��6H\PRXU�3DSHUW��\�
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FRQHFWLYLVWDV��*HRUJH�6LHPPHQV�\�6WHSKHQ�'RZQ��GHO�DSUHQGL]DMH��HO�XVR�GH�ORV�P~OWLSOHV�
PHGLRV�TXH�VH�HVWáQ�RIUHFLHQGR�GH�PDQHUD�JUDWXLWD�HQ�OD�:HE�GLGáFWLFD�SDUD�OD�FRPXQLFDFLyQ��
FRODERUDFLyQ��FUHDWLYLGDG�HQ�OD�QXEH��HVWáQ�RIUHFLHQGR�XQ�IXHUWH�LPSXOVR�SDUD�H[SORUDU�HVWDV�
RSFLRQHV�HQ�OD�HGXFDFLyQ�VXSHULRU��

3ropysito del Curso 
(VWH�FXUVR�GH�/yJLFD�\�&RQMXQWRV�HV�EáVLFR�SDUD�OD�FRPSUHQVLyQ�GH�ORV�FRQFHSWRV�

PDWHPáWLFRV�TXH�IXQGDPHQWDQ�HO�DUWH��OD�FLHQFLD��OD�WHFQRORJtD�\�ORV�SURFHVRV�PHGLDQWH�ORV�FXDOHV�
VH�SDVD�GH�ODV�VLWXDFLRQHV�HQ�UHDOLGDGHV�FRQFUHWDV��D�VX�H[SUHVLyQ�FRPR�SURSRVLFLRQHV�OyJLFDV�\�DO�
PDQHMR�GH�FRQMXQWRV��DGHPáV�GH�DGHQWUDUVH�HQ�ORV�FRQFHSWRV�IXQGDPHQWDOHV�GH�ODV�HVWUXFWXUDV�
PDWHPáWLFDV��6H�PDQHMD�HO�HQIRTXH�TXH�OD�PDWHPáWLFD�HV�PáV�TXH�XQD�KHUUDPLHQWD�\�XQ�OHQJXDMH�
SDUD�OD�FLHQFLD��£HV�XQD�PDQHUD�GH�FRPSUHQGHU�HO�XQLYHUVR��3DUD�HOOR��VH�WXYR�HO�SURSyVLWR�TXH��

/RV�SDUWLFLSDQWHV�DSOLFDUDQ�ODV�UHODFLRQHV�\�RSHUDFLRQHV�HQWUH�SURSRVLFLRQHV�OyJLFDV�\�
FRQMXQWRV�HQ�VX�FDPSR�GH�FRQRFLPLHQWR�HVSHFtILFR��

Disexo� metodologta \ contenidos 
Disexo del curso 

/D�RUJDQL]DFLyQ�GH�ORV�FRQWHQLGRV�VLJXLy�ODV�UHFRPHQGDFLRQHV�GH�OD�&RRUGLQDFLyQ�GH�
(GXFDFLyQ�9LUWXDO��GH�PDQHUD�TXH�VH�FRQWy�FRQ�WUHV�XQLGDGHV�GH�HVWXGLR��XQD�SDUD�FDGD�VHPDQD�
GH�ODV�WUHV�TXH�FRPSUHQGLy�HO�FXUVR��FRQ�KHUUDPLHQWDV�TXH�SURSLFLDUDQ�OD�DXWRQRPtD��OD�
FRODERUDFLyQ�\�OD�FUHDWLYLGDG�HQ�HO�DSUHQGL]DMH��

6H�HODERUy�HO�3URJUDPD�GH�(VWXGLRV�GHO�FXUVR��'RFXPHQWR�PDHVWUR��FRQ�ORV�DSDUWDGRV��
3UHVHQWDFLyQ��3URSyVLWR��&RQWHQLGR�GH�DSUHQGL]DMH��0HWRGRORJtD��(O�SUR\HFWR�ILQDO��&ULWHULRV�GH�
HYDOXDFLyQ�\�FHUWLILFDFLyQ��5HFXUVRV��PDWHULDO�\�HTXLSR�UHTXHULGR�SDUD�HO�FXUVR��(O�3URJUDPD�IXH�
SURSRUFLRQDGR�D�ORV�SDUWLFLSDQWHV�HQ�OD�VHVLyQ�GH�,1,&,2�HQ�HO�$XOD�9LUWXDO�GHO�&XUVR�� 

6H�HODERUDURQ�WDPELpQ�HO�3UR\HFWR�LQWHJUDGRU��ORV�JXLRQHV�GH�YLGHR�SDUD�OD�HQWUDGD�D�FDGD�
FRQWHQLGR�GHO�FXUVR��OD�SODQHDFLyQ�\�ODV�DFWLYLGDGHV�GH�DSUHQGL]DMH�\�UHFXUVRV�SDUD�FDGD�VHPDQD��
Disexo metodolygico del curso 

6H�VLJXLy�OD�PHWRGRORJtD�GH�WDOOHU�FRPR�XQLGDG�SURGXFWLYD�GH�FRQRFLPLHQWRV�D�SDUWLU�GH�
XQD�UHDOLGDG�FRQFUHWD��LQWHJUDGRUD��FRPSOHMD�\�UHIOH[LYD�TXH�XQH�OD�WHRUtD�\�OD�SUáFWLFD�
�.LVQHUPDQ���������D�WUDYpV�GH�DFWLYLGDGHV�GH�DSUHQGL]DMH�HQ�OtQHD�UHDOL]DGDV�HQ�HVWXGLR�
LQGHSHQGLHQWH��OR�TXH�LPSOLFD�TXH�ORV�SDUWLFLSDQWHVDVXPLHURQ�OD�UHVSRQVDELOLGDG�\�HO�FRPSURPLVR�
FRQ�VX�SURSLR�DSUHQGL]DMH��GHVDUUROODQGR�KDELOLGDGHV�SDUD�DSUHQGHU�\�FRPSDUWLU�FRQRFLPLHQWRV�\�
GXGDV�D�WUDYpV�GH�XQ�IRUR���

(O�FXUVR�FRQWy�FRQ�OD�VHVLyQ�GH�,QLFLR�\�XQ�WDOOHU�SRU�FDGD�XQD�GH�ODV�WUHV�VHPDQDV�(Q�OD�
VHVLyQ�GH�,1,&,2�GHO�FXUVR��ORV�SDUWLFLSDQWHV�FRQWDURQ�FRQ�XQ�YLGHR�LQWURGXFWRULR�SDUD�FRQRFHU�
¢SDUD�TXp�YDQ�D�DSUHQGHU"��¢TXp�YDQ�D�DSUHQGHU"��¢FyPR�OR�YDQ�D�KDFHU"��¢FyPR�VH�OHV�YD�D�
HYDOXDU"�<�MXQWR�FRQ�HOOR��WXYLHURQ�D�OD�PDQR�HO�'RFXPHQWR�PDHVWUR�GHO�FXUVR��LQGLFDFLRQHV�SDUD�
WHQHU�HQ�FXHQWD�\�HO�3UR\HFWR�LQWHJUDGRU��“De mi realidad a la abstracción”�SDUD�WHQHUOR�SUHVHQWH�
HQ�HO�GHVDUUROOR��7DPELpQ�VH�SURSRUFLRQDURQ�QRUPDV��DYLVRV�\�XQ�LQYHQWDULR�GH�DXWR�SHUFHSFLyQ�
GHO�DSUHQGL]DMH�HQ�OtQHD�DSRUWDGRV�SRU�OD�&RRUGLQDFLyQ�GH�(GXFDFLyQ�9LUWXDO��(Q�FDGD�WDOOHU�VH�
FRQWy�FRQ�OD�Guía didáctica de la semana�\�HO�IRUR��Compartir saberes y red de apoyo, DGHPáV�
GH�ODV�DFWLYLGDGHV�GH�DSUHQGL]DMH�GH�FDGD�FRQWHQLGR��\�VX�(YDOXDFLyQ�\�FLHUUH��FRQ�ORV�$YDQFHV�
SDUD�HO�SUR\HFWR�LQWHJUDGRU�\�OD�$XWRHYDOXDFLyQ�GH�OD�6HPDQD��
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(Q�ODV�DFWLYLGDGHV�GH�DSUHQGL]DMH��VH�SUHVHQWDED�HO�5HVXOWDGR�GH�DSUHQGL]DMH��\�D�SDUWLU�GH�
VLWXDFLRQHV�GLGáFWLFD�UHODFLRQDGDV�FRQ�OD�YLGD�FRWLGLDQD��GHO�DUWH��OD�FLHQFLD�R�OD�WHFQRORJtD��OD�
DULWPpWLFD�\�OD�JHRPHWUtD��VH�GHULYDEDQ�FRQFHSWRV�GH�OD�OyJLFD�SURSRVLFLRQDO�\�ORV�FRQMXQWRV��VXV�
UHODFLRQHV�\�RSHUDFLRQHV��PLVPRV�TXH�VH�IRUPDOL]DURQ�PDWHPáWLFDPHQWH��DO�WUDQVLWDU�SRU�VX�
UHSUHVHQWDFLyQ�JUáILFD�\�VLPEyOLFD��DVt�FRPR�SRU�VX�HVWUXFWXUD�DOJHEUDLFD��VH�UHDOL]DURQ�HMHUFLFLRV�
\�SUREOHPDV�TXH�DSR\DEDQ�OD�LQWHJUDFLyQ�GH�ORV�DSUHQGL]DMHV�HQ�HO�SUR\HFWR�GH�PDWHPDWL]DFLyQ���

(V�LQWHUHVDQWH�UHPDUFDU�TXH�GH�DFXHUGR�FRQ�HO�PRGHOR�GH�HVWH�WLSR�GH�FXUVRV��QR�VH�FRQWy�
FRQ�WXWRUtD��VLQR�TXH�VH�SURPRYLy�HO�HVWXGLR�LQGHSHQGLHQWH�\�FRODERUDWLYR�GH�PDQHUD�TXH�HQWUH�
ORV�SDUWLFLSDQWHV�DSR\DEDQ�OD�VROXFLyQ�GH�GXGDV�\�KDFtDQ�SODQWHRV�\�FXHVWLRQDPLHQWRV��PLHQWUDV�
TXH�HQ�9LUWXDPL��VH�LEDQ�DEULHQGR�ORV�IRURV�\�DFWLYLGDGHV�VHPDQD�D�VHPDQD�GDQGR�VHJXLPLHQWR�D�
OD�SDUWLFLSDFLyQ��VLQ�TXH�KXELHUD�LQWHUYHQFLyQ�SHGDJyJLFD�R�GH�DSR\R�HQ�HO�PDQHMR�GH�
KHUUDPLHQWDV��

Contenido del curso 
,��/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�YLGD�GLDULD�\�HQ�HO�DUWH��

�����,QWURGXFFLyQ�D�ORV�FRQFHSWRV�HQ�HVWXGLR��
�����(O�VHQWLGR�GH�ODV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV��
�����3URSRVLFLRQHV�\�GHWHUPLQDFLyQ�GH�FRQMXQWRV���
�����2SHUDFLRQHV�FRQ�SURSRVLFLRQHV�\�RSHUDFLRQHV�FRQ�FRQMXQWRV��

,,��/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�FLHQFLD�\�OD�WHFQRORJtD���
�����,QWURGXFFLyQ�D�ORV�FRQFHSWRV�HQ�HVWXGLR��
�����5HODFLRQHV�OyJLFDV�\�UHODFLRQHV�HQWUH�FRQMXQWRV��
�����3URSLHGDGHV�GH�ODV�RSHUDFLRQHV�HQWUH�SURSRVLFLRQHV�\�HQWUH�FRQMXQWRV��
�����,QIHUHQFLDV�\�UD]RQDPLHQWR�GHGXFWLYR��

,,,��/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�PDWHPáWLFD���
�����,QWURGXFFLyQ�D�ORV�FRQFHSWRV�HQ�HVWXGLR��
����&RQMXQWRV�QXPpULFRV��
����&RQMXQWRV�JHRPpWULFRV��
����'H�OR�QXPHUDEOH�D�OR�WUDQVILQLWR��
�

Recursos de apo\o al aprendi]aje 
Sistema de Gestión del Aprendizaje:(O�FXUVR�VH�GHVDUUROOy�HQ�HO�6LVWHPD�GH�*HVWLyQ�GH�

$SUHQGL]DMH�0RRGOH��KWWS���YLUWXDPL�L]W�XDP�P[�FXUVRV�P\�HQ�HO�TXH�VH�LQWHJUDURQ�ORV�WDOOHUHV��\�
ODV�DFWLYLGDGHV�GH�DSUHQGL]DMH�FRQ�VXV�UHFXUVRV�GH�DSR\R��

Herramientas enlazadas al Aula��&RPR�KHUUDPLHQWDV�HPEHELGDV�DO�$XOD�9LUWXDO�HQ�
0RRGOH��HQ�ODV�GLIHUHQWHV�DFWLYLGDGHV�GH�DSUHQGL]DMH�VH�DSURYHFKDURQ��HO�'ULYH�FRQ�VXV�
GRFXPHQWRV��IRUPXODULRV��KRMDV�GH�FáOFXOR�\�SUHVHQWDFLRQHV�FRPSDUWLGDV�GH�*RRJOH��YLGHRV�\�
RWUDV�KHUUDPLHQWDV�SURSLDV�GHO�DSUHQGL]DMH�GH�OD�/yJLFD�\�ORV�&RQMXQWRV��
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Videos educativos en el Aula��&RPR�SDUWH�GH�OD�PHWRGRORJtD�GLGáFWLFD��FDGD�FRQWHQLGR�VH�
LQLFLDED�FRQ�HO�SODQWHR�GH�ORV�IXQGDPHQWRV�PDWHPáWLFRV�HQ�XQ�YLGHR��GH�PDQHUD�TXH�SXGLHUDQ�VHU�
DQDOL]DGRV�SRU�ORV�SDUWLFLSDQWHV��FXDQWDV�YHFHV�IXHUD�QHFHVDULR��6H�SURGXMHURQ�ORV�YLGHRV��(Videos 
de Introducción a los temas de Lógica y conjuntos) 

���/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�YLGD�GLDULD�\�HQ�HO�DUWH��9LGHR�������PLQ��FRQ�ORV�
VLJXLHQWHV�IUDJPHQWRV�������,QWURGXFFLyQ�������(O�VHQWLGR�GH�OD�OyJLFD�\�ORV�FRQMXQWRV������
3URSRVLFLRQHV�\�GHWHUPLQDFLyQ�GH�FRQMXQWRV���

���/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�FLHQFLD�\�OD�WHFQRORJtD��9LGHR��������PLQ��FRQ�������
2SHUDFLRQHV�OyJLFDV�\�RSHUDFLRQHV�FRQ�FRQMXQWRV������5HODFLRQHV�OyJLFDV�\�UHODFLRQHV�HQWUH�
FRQMXQWRV�������3URSLHGDGHV�GH�ODV�RSHUDFLRQHV�HQWUH�SURSRVLFLRQHV�\HQWUH�FRQMXQWRV���

���/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�PDWHPáWLFD��9LGHR������PLQXWRV�FRQ�������
&RQMXQWRV�QXPpULFRV�\�VXV�SURSLHGDGHV�������&RQMXQWRV�JHRPpWULFRV�������'H�OR�QXPHUDEOH�
D�OR�WUDQVILQLWR�&LHUUH���
Entornos y recursos:(Q�HVWD�VHVLyQ�VH�FRQWy�FRQ�ORV�3URWDIROLRV�SHUVRQDOHV�GH�DYDQFH�HQ�OD�

LQWHJUDFLyQ�GH�ORV�VDEHUHV��*ORVDULR�\�GHILQLFLRQHV��+HUUDPLHQWDV�SDUD�HO�GLVHxR�GH�'LDJUDPDV�GH�
9HQQ��HO�$SSOHW�GH�*HRJHEUD�\�OD�SODQWLOOD�SDUD�&XHUSRV�JHRPpWULFRV�HQ��'��

3roductos \ el 3ro\ecto Integrador 
(Q�FDGD�VHPDQD�VH�IXHURQ�UHDOL]DQGR�HMHUFLFLRV��DXWRHYDOXDFLRQHV�\�DYDQFHV�DO�3UR\HFWR�

LQWHJUDGRU��TXH�IXH�HO�SURGXFWR�SULQFLSDO�\�~QLFR�VROLFLWDGR�FRPR�REOLJDWRULR��
/RV�DSUHQGL]DMHV�VH�LQWHJUDURQ�HQ�XQ�SUR\HFWR�TXH�SUHWHQGLy�HVWLPXODU�OD�UHIOH[LyQ�GH�ORV�

SDUWLFLSDQWHV�HQ�HO�SURFHVR�GH�PDWHPDWL]DFLyQ�HQ�VX�YLGD�FRWLGLDQD��HO�DUWH��OD�FLHQFLD��OD�
WHFQRORJtD�\�OD�PDWHPáWLFD��DO�GHVFULELU�VLWXDFLRQHV�PHGLDQWH�SURSRVLFLRQHV�\�FRQMXQWRV��SODQWHDU�
\�VROXFLRQDU�SUREOHPDV�GH�DSOLFDFLyQ�HQ�VX�FDPSR�GH�FRQRFLPLHQWR�\�SURSRQHU�H[SUHVLRQHV�
PDWHPáWLFDV�TXH�ORV�JHQHUDOLFHQ��

&DGD�VHPDQD�VH�DYDQ]y�HQ�XQD�IDVH�GHO�SUR\HFWR��³De mi realidad a la abstracción.Me doy 
cuenta de cómo matematizo con proposiciones y conjuntos”��

)DVH����/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�PL�YLGD�GLDULD�\�HQ�HO�DUWH�GH�PL�LQWHUpV��
)DVH����/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�FLHQFLD��OD�WHFQRORJtD�\�HQ�PL�FDPSR�GH�

FRQRFLPLHQWR��
)DVH����/DV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�OD�PDWHPáWLFD�\�HQ�PL�YLVLyQ�GH�IXWXUR��

(O�SUR\HFWR�IXH�GH�HODERUDFLyQ�SHUVRQDO�\�WXYR�XQ�FDUáFWHU�VLJQLILFDWLYR�SDUD�FDGD�
SDUWLFLSDQWH��HVWR�HV��SUHVHQWy�VLWXDFLRQHV�\�UHIOH[LRQHV�GH�LQWHUpV�H�LPSDFWR�SHUVRQDO��FRQ�OD�
FRODERUDFLyQ�GH�ORV�FROHJDV�GHO�FXUVR�TXH�SRGUáQ�RSLQDU�VREUH�VX�FRQWHQLGR�HQ�HO�IRUR�VHPDQDO�GH�
Avances del proyecto integrador��FRQ�HO�SURSyVLWR�GH�UHDOLPHQWDU�\�GH�SURSRUFLRQDU�HOHPHQWRV�
GH�PHMRUD�SDUD�TXH�FDGD�DXWRU��FRUULJLHUD��HGLWDUD�\�OOHYDUD�D�FDER�OD�LQWHJUDFLyQ�GHO�PLVPR��(O�
UHSRUWH�ILQDO�\D�QR�UHFLELy�UHDOLPHQWDFLyQ��

(O�3UR\HFWR�LQFOX\y��
Introducción:�,QGLFDURQ�HO�SURSyVLWR�SHUVRQDO�DO�HODERUDU�HO�SUR\HFWR�\�FyPR�UHDOL]DURQ�VX�

FRQWHQLGR��
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Proceso:�,QFOX\HURQ�ORV�UHSRUWHV�SDUFLDOHV�GHO�SUR\HFWR��6HPDQD����(O�DUWH�TXH�PH�LQWHUHVD��
6HPDQD����/D�FODVLILFDFLyQ�HQ�OD�WHFQRORJtD��6HPDQD����/D�OyJLFD�\�ORV�FRQMXQWRV�HQ�PL�
FDPSR�GH�FRQRFLPLHQWR��6LQWHWL]DURQ�HO�SURFHVR�GH�PHWDFRJQLFLyQ�TXH�VLJXLHURQ�GXUDQWH�OD�
PDWHPDWL]DFLyQ�TXH�OHV�OOHYy�GHVGH�HO�FRQWH[WR�UHDOKDVWD�OD�YHULILFDFLyQ�GH�ODV�SURSLHGDGHV�
GH�ODV�RSHUDFLRQHV�FRQ�ODV�SURSRVLFLRQHV�\�FRQ�ORV�FRQMXQWRV��

Conclusiones��$SRUWDURQ�OR�DSUHQGLGR�HQ�UHODFLyQ�FRQ�ORV�FRQFHSWRV�GH�SURSRVLFLRQHV�\�
FRQMXQWRV��GHO�SURFHVR�GH�PDWHPDWL]DFLyQ�\�GH�OD�LPSRUWDQFLD�GH�OD�PHWDFRJQLFLyQ��DGHPáV�
GHVFULELHURQ�FyPR�YHQ�HO�IXWXUR�GH�ODV�DSOLFDFLRQHV�GH�OD�OyJLFD�\�ORV�FRQMXQWRV�HQ�VX�
FDPSR�GH�FRQRFLPLHQWR�\�HQ�JHQHUDO�HQ�OD�FLHQFLD�\�OD�WHFQRORJtD��

Comentarios generales, Obras consultadas.Anexos.�
(valuaciyn \ acreditaciyn del aprendi]aje 

&RQ�UHODFLyQ�D�OD�HYDOXDFLyQ�GHO�FXUVR��VH�WRPDURQ�HQ�FXHQWD�GRV�IDFWRUHV��
�� 6X� SDUWLFLSDFLyQ� D� WUDYpV� GH� ODV� DFWLYLGDGHV� \� HMHUFLFLRV�� OR� TXH� VH� PRQLWRUHy� SRU� OD�

&RRUGLQDFLyQ� GH� (GXFDFLyQ�9LUWXDO� GH�PDQHUD� SHUPDQHQWH�� VLQ� LQWHUYHQFLyQ�� VyOR� FRPR�
VHJXLPLHQWR�\�

�� (O�UHSRUWH�GHO�SUR\HFWR�LQWHJUDGRU��TXH�IXH�DQDOL]DGR�\�SURFHVDGR��
Resultados de acreditaciyn 

'H�ORV����SDUWLFLSDQWHV�TXH�VH�UHJLVWUDURQ�HQ�OD�SODWDIRUPD��1R�VH�SUHVHQWDURQ�HO������H�
LQLFLDURQ�\�SHUPDQHFLHURQ�HO�������(O������IXH�GHO�'LVWULWR�)HGHUDO�\�HO������GH�SURYLQFLD��(Q�
WRWDO�DSUREDURQ�HO�����GH�ORV�TXH�LQLFLDURQ�\�SHUPDQHFLHURQ�\�����QR�DSUREDURQ��

'H�ORV�SUR\HFWRV�SUHVHQWDGRV��HQ�HO�UXEUR�GH�$UWH��HO�����DSOLFy�OD�OyJLFD�\�ORV�FRQMXQWRV�D�
OD�/LWHUDWXUD��HO������DO�FLQH��HO�����D�OD�P~VLFD�������D�OD�SLQWXUD��HO����D�SLQWRUHV��(Q�OR�
UHODFLRQDGR�D�OD�DSOLFDFLyQ�D�OD�WHFQRORJtD��HO�����SUHVHQWy�DSOLFDFLRQHV�HQ�HO�UHODFLyQ�FRQ�ORV�
YLUXV�TXH�DIHFWDQ�D�ORV�DQLPDOHV��HO�����D�OD�FODVLILFDFLyQ�HQ�HO�PDQHMR�GH�FRUUHRV�HOHFWUyQLFRV��
HO�����D�ODV�E~VTXHGDV�HQ�,QWHUQHW�\�HO�����D�OD�RUJDQL]DFLyQ�GH�VLWLRV�HQ�)DYRULWRV��(Q�FXDQWR�D�
ORV�FDPSRV�GH�FRQRFLPLHQWR�GH�ORV�SDUWLFLSDQWHV��HQ�ORV�TXH�IXHURQ�ORFDOL]DGRV�\�DSOLFDGRV�
FRQFHSWRV�GH�/yJLFD�\�&RQMXQWRV��VH�WXYLHURQ��)LORVRItD��/LWHUDWXUD��3VLFRORJtD��,QJHQLHUtD�
ELRPpGLFD��/HQJXDMH�GH�SURJUDPDFLyQ��(FRQRPtD��1RUPDWLYLGDG�DPELHQWDO��*pQHURV�OLWHUDULRV��
0HUFDGRWHFQLD��%LRTXtPLFD�\�)tVLFD��

Autoevaluaciyn del curso 
$�PDQHUD�GH�DXWRHYDOXDFLyQ�TXH�H[SUHVD�ODDXWRSHUFHSFLyQ�GH�ORV�PLVPRV�SDUWLFLSDQWHV��VH�

OHV�SUHJXQWy�HQ�WRUQR�DO�QLYHO�GH�ORJUR�GH�ORV�SURSyVLWRV�LQLFLDOHV�SODQWHDGRV�HQ�HO�FXUVR�VL�
SXGLHURQ�DYDQ]DU�HQ�OD�PDWHPDWL]DFLyQ�DO�FRPSUHQGHU�TXH�GH�OD�REVHUYDFLyQ�GH�UHODFLRQHV�HQ�HO�
PXQGR�ItVLFR��HV�SRVLEOH�LU�DYDQ]DQGR�HQ�OD�DEVWUDFFLyQ��KDVWD�OOHJDU�D�JHQHUDOL]DFLRQHV�PáV�
DEVWUDFWDV�SDUD�ODV�TXH�VH�UHTXLHUH�OD�GHILQLFLyQ�GH�SURSLHGDGHV�\�OD�GHPRVWUDFLyQ��VX�SRVLFLyQ�
DQWH�VX�FRQFHSFLyQ�DFHUFD�GH�OR�TXH�VRQ��OD�PDWHPáWLFD��OD�OyJLFD�\�ORV�FRQMXQWRV��VX�FUHHQFLD�
DFHUFD�GH�VL�HO�LQLFLR�GH�OD�FODVLILFDFLyQ�VyOR�HV�SRVLEOH�HQ�HO�QLYHO�XQLYHUVLWDULR��VL�OD�/yJLFD�\�ORV�
FRQMXQWRV�VyOR�WLHQHQ�TXH�YHU�FRQ�OD�PDWHPáWLFD��VL�HV�VXILFLHQWH�FRQ�UHSHWLU�HMHUFLFLRV�\�
PHPRUL]DU�GHPRVWUDFLRQHV�SDUD�OOHJDU�D�OD�PDWHPDWL]DFLyQ�GH�FRQFHSWRV��

$�TXLHQHV�WXYLHURQ�XQD�SDUWLFLSDFLyQ�FRQVWDQWH�\�IXHURQ�DSUREDGRV�HQ�HO�3UR\HFWR�
LQWHJUDGRU��VH�OHV�RWRUJy�SRU�SDUWH�GH�OD�8$0�,�XQD�FRQVWDQFLD�GHO�FXUVR��
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De la operaciyn del curso 
(O�GHVDUUROOR�GHO�FXUVR�GH�/yJLFD�\�&RQMXQWRV,UHTXLULy�XQD�RUJDQL]DFLyQ�RSHUDWLYD�SDUD�VX�

GLVHxR�\�GHVDUUROOR��3DUD�HOOR�VH�FRQWy�FRQ�ORV�VLJXLHQWHV�Q~FOHRV�GH�DWHQFLyQ��
/D�coordinaciyn general del 3ro\ecto Uami Contigo D�FDUJR�GHO�&RRUGLQDGRU�GH�

(GXFDFLyQ�9LUWXDO�GH�OD�8$0,��HO�'U��&HVáUHR�0RUDOHV�/D�coordinaciyn acadpmica GHO�
Proyecto La UAMI contigo�OD�UHDOL]D�HO�/LF��$UWXUR�$OYD��(ODisexo didáctico de La 8AMI 
Contigo SRU�HO�/LF��$UWXUR�$OYD�5RGUtJXH]�\�OD�/LF��/DXUD�*RQ]áOH]�=áUDWH��/D�3lataforma 
HGXFDWLYD�IXH�DGPLQLVWUDGD�SRU�HO�,QJ��5DPyQ�(QW]DQD��(O�Disexo multimedia�OR�UHDOL]y�HO�
'�&�*�&KULVWLDQ�5RJHOLR�*RQ]áOH]�\�OD�Comunicaciyn multimediaOD�/LF��/DXUD�*RQ]áOH]�
=áUDWH��

Los contenidos del curso� &RQ�DSR\R�GH�SHUVRQDO�GHO�'HSDUWDPHQWR�GH�0DWHPáWLFDV�GH�OD�
8$0,�D�FDUJR�GHO�'U��(QULTXH�'HOJDGR��VH�GLVHxDURQ�ORV�FRQWHQLGRV�TXH�FRPSUHQGLHURQ��
Enfoque, Documento Maestro, Plan integrador, guiones de video, estructura en el Aula Virtual, 
actividades de apoyo\�validación del curso� SRUOD�Dra. <RODQGD�&DPSRV��Actividades de 
aprendizaje y sus recursosHODERUDGRV�SRU�HOM. en C. (\PDUG�+HUQáQGH]�\�ORV�Ejercicios�D�FDUJR�
GHODr. /HRQDUGR�5RGUtJXH]��TXLHQHV�DGHPáV�DSR\DURQ�OD�UHYLVLyQ�\�JUDEDFLyQ�GH�ORV�JXLRQHV�GH�
YLGHR��

La coordinaciyn de la producciyn de videos�HVWXYR�D�FDUJR�GHO0WUR��-XOLR�&pVDU�3pUH]�
1DYDUUR�\�HO�Apo\o a la integraciyn de actividades \ recursos en el Aula Virtual \ 
sistemati]aciyn de informaciyn de pro\ectos SRU5DJD�%DGLOOR�3HGUD]D� 

A manera de conclusiones�  
Conclusiones a travps de comentarios de los participantes 

³(Q�HVWH�FXUVR�SXGH�HQFRQWUDU�TXH�HO�SHQVDPLHQWR�PDWHPáWLFR�QRV�SHUPLWH�\�QRV�GD�
KHUUDPLHQWDV�SDUD�HQWHQGHU�HO�PXQGR�TXH�QRV�URGHD�GHVGH�FXHVWLRQHV�PX\�VHQFLOODV�KDVWD�RWUDV�
FRQ�PD\RU�JUDGR�GH�GLILFXOWDG��GHVGH�OD�REVHUYDFLyQ�KDVWD�OD�UHDOL]DFLyQ�GH�RSHUDFLRQHV´��³&DGD�
FRQFHSWR��WHPD��H[SOLFDFLRQHV�HQ�ORV�YLGHRV�\�FRQWHQLGR�JHQHUDO�LQFOXLGRV�HQ�HO�FXUVR�PH�
SHUPLWLHURQ�UHFRUGDU�GHVGH�GHILQLFLRQHV�EáVLFDV�KDVWD�IyUPXODV�FRPSOHMDV��HO�SDVR�GH�DFWLYLGDGHV�
LQWURGXFWRULDV�PH�KL]R�UHSDVDU�PL�SRFR�FRQRFLPLHQWR�GH�OD�OyJLFD�TXH�KH�LGR�DSUHQGLHQGR�HQ�PL�
FDPSR�GH�HVWXGLR��TXH�HV�OD�ILORVRItD��GLVIUXWp�PXFKR�KDFLHQGR�ORV�DYDQFHV�\�GHPáV�DFWLYLGDGHV�
GH�ORV�IRURV��PH�D\XGy�D�UHSODQWHDU�XQD�SRVLELOLGDG�GH�SUHVHQWDU�WUDEDMRV�DFDGpPLFRV��DGHPáV�GH�
TXH�SXGH�LQFOXLU�D�OD�ILORVRItD�GHQWUR�GH�XQR�GH�HOORV´��³(V�OD�SULPHUD�YH]�TXH�WRPR�XQ�FXUVR�HQ�
OtQHD�\�OD�H[SHULHQFLD�PH�UHVXOWy�VDWLVIDFWRULD��HO�PDWHULDO�PH�SDUHFLy�HO�DGHFXDGR��DXQTXH�HQ�
SULQFLSLR�OR�SHUFLEt�XQ�SRFR�UHSHWLWLYR�\�DO�ILQDO�XQ�SRFR�VDWXUDGR��VLQ�HPEDUJR��GHVWDFR�ORV�
FRQFHSWRV�EULQGDGRV��ORV�YLGHRV�TXH�H[SOLFDEDQ�PX\�ELHQ�ORV�WHPDV�D�HVWXGLDU�\�HO�WUDEDMR�
LPSHFDEOH�GH�ORV�GHPáV�SDUWLFLSDQWHV´��³$�PDQHUD�GH�FRQFOXVLyQ�SXHGR�GHFLU�TXH�HVWH�FXUVR�PH�
VLUYLy�PXFKR�SDUD�HQWHQGHU�TXp�HV�XQ�FRQMXQWR�\�TXp�UHODFLyQ�WLHQH�FRQ�PL�PXQGR�FRQFUHWR��
FyPR�H[SUHVDU�SURSRVLFLRQHV�DELHUWDV�\�GH�pVWDV�SDVDU�D�XQ�OHQJXDMH�IRUPDO´��³8QD�GH�ODV�FRVDV�
TXH�PáV�PH�VRUSUHQGLy�IXH�OR�UHODFLRQDGR�FRQ�ORV�FRQMXQWRV�QXPpULFRV��SXHV�HV�DOJR�FRQ�OR�TXH�
QR�KDEtD�WHQLGR�DFHUFDPLHQWR��PH�UHVXOWD�VRUSUHQGHQWH�HO�KHFKR�GH�TXH�HO�Q~PHUR�HQ�Vt�PLVPR�
VHD�DOJR�DEVWUDFWR���´��³<�WDO�YH]�XQD�GH�ODV�FRVDV�TXH�PáV�DWUDSDURQ�PL�DWHQFLyQ�HV�HO�GHVDUUROOR�
WHFQROyJLFR�TXH�VH�KD�GDGR�JUDFLDV�D�ORV�OHQJXDMHV�PDWHPáWLFRV��$KRUD�ELHQ��FUHR�TXH�OR�
DSUHQGLGR�HQ�HVWH�FXUVR�PH�YD�D�VHUYLU��SDUD�YHU�HO�PXQGR�GH�RWUD�PDQHUD´��³(Q�FXDQWR�D�ODV�
JHQHUDOLGDGHV��FUHR�TXH�WDQWR�OD�OyJLFD�FRPR�ODV�PDWHPáWLFDV�VRQ�OD�EDVH�GHO�SHQVDPLHQWR��GHO�
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UD]RQDPLHQWR�\�GH�OD�DUJXPHQWDFLyQ��SRGHPRV�FRQVWDWDUOR�SRUTXH�WRGD�OD�YLGD�D�FDGD�PRPHQWR��
HVWDPRV�SHQVDQGR��UD]RQDQGR�\�DUJXPHQWDQGR��SRU�HOOR�HVWáQ�SUHVHQWHV�HQ�WRGR�OR�TXH�KDFHUQRV�\�
GHFLPRV��D�YHFHV�QR�QRV�GDPRV�FXHQWD��SHUR�QR�HVWáQ�VyOR�FRPR�HQWHV�PHWDItVLFRV�DEVWUDFWRV��
VLQR�FRPR�DOJR�FRQFUHWR��FRPR�DOJR�TXH�WLHQH�TXH�YHU�GLUHFWDPHQWH�FRQ�FyPR�SHUFLELPRV�HO�
PXQGR´��³&UHR�TXH�HV�PX\�LQWHUHVDQWH�HQWHQGHU�FyPR�D�SDUWLU�GH�ODV�PDWHPáWLFDV�VH�FRQRFH�HO�
XQLYHUVR��SRU�HMHPSOR�ORV�DYDQFHV�TXH�VH�KDQ�KHFKR�VREUH�ORV�KR\RV�QHJURV��ORV�PRGHORV�SDUD�OD�
ItVLFD�\�FODUR��HQ�OD�WHFQRORJtD��FRPR�HO�XVR�GH�ODV�GLPHQVLRQHV�TXH�VH�YH�UHIOHMDGR�HQ�ORV�MXHJRV�
GH�YLGHR��HQ�ODV�UHDOLGDGHV�YLUWXDOHV´��³(O�HVWXGLDU�\�FRPSUHQGHU�OD�WHRUtD�GH�FRQMXQWRV�SHUPLWH�
YLVXDOL]DU�ODV�LQWHUVHFFLRQHV�TXH�SXHGDQ�H[LVWLU�HQWUH�ODV�SDUWHV�TXH�FRQIRUPDQ�XQ�SUREOHPD��DVt�
FRPR�FDGD�SDUWH�FRQ�HO�WRGR��(V�XQ�LQVWUXPHQWR�HVHQFLDO�SDUD�HO�GHVDUUROOR�GH�OD�FDSDFLGDG�GH�
DQáOLVLV�HQ�FXDOTXLHU�GLVFLSOLQD��HQ�FXDOTXLHU�FRQWH[WR�\�KDVWD�HQ�VLWXDFLRQHV�GH�OD�YLGD�
FRWLGLDQD´��³(Q�OD�YLGD�GLDULD�VH�SXHGHQ�IRUPDU�WRGR�WLSR�GH�FRQMXQWRV�FRPR�ORV�WLSRV�GH�P~VLFD�
\�DJUXSDUORV�GH�GLIHUHQWH�PDQHUD�\GH�LJXDO�PDQHUD�FRQ�FXDOTXLHU�FRVD�TXH�VH�QRV�SXHGD�RFXUULU�
VH�SXHGH�DJUXSDU�SDUD�WHQHU�XQ�PHMRU�RUGHQ�GH�ODV�FRVDV�\�VHD�PáV�IáFLO�HQFRQWUDU�OR�TXH�HVWDPRV�
EXVFDQGR��WDQWR�ItVLFDPHQWH�FRPR�YLUWXDOPHQWH�HQ�OD�UHG´��³(Q�JHQHUDO�HO�OHQJXDMH�PDWHPáWLFR�VH�
HQFXHQWUD�SUHVHQWH�HQ�WRGR�OR�TXH�FRPSRQH�QXHVWUD�YLGD�GLDULD��OD�YHUGDG�HV�TXH�HV�LQHYLWDEOH�
HVFDSDU�GH�HOODV�\�FRPR�VH�GHPRVWUy�D�OR�ODUJR�GH�HVWH�FXUVR�\�FRQ�ORV�HMHPSORV��WRGDV�ODV�áUHDV�
KDFHQ�XVR�GH�HOODV��(Q�SDUWLFXODU��HQ�PL�FDPSR�GH�FRQRFLPLHQWR��ODV�PDWHPáWLFDV�VRQ�VXPDPHQWH�
LPSRUWDQWHV��WRGD�OD�WHRUtD�VH�IXQGDPHQWD�FRQ�OHQJXDMH�PDWHPáWLFR��\�FRQ�OD�OyJLFD�HV�SRVLEOH�
GLVHxDU�WRGRV�ORV�FRPSRQHQWHV�GLJLWDOHV�SDUD�ORV�HTXLSRV�PpGLFRV´��³(Q�OR�SHUVRQDO�IXH�XQ�FXUVR�
TXH�PH�D\XGy�D�SUDFWLFDU�ORV�FRQRFLPLHQWRV�GH�OyJLFD�TXH�DGTXLUt�GXUDQWH�OD�OLFHQFLDWXUD��
WDPELpQ�PH�VLUYLy�FRPR�HMHUFLFLR�SDUD�DSUHQGHU�D�PDWHPDWL]DU��FRQVLGHUR�TXH�IDOWy�XQ�SRFR�GH�
WLHPSR�SDUD�WUDWDU�FRQ�PáV�GHWDOOH��WHPDV�FRPR�HO�áOJHEUD�ERROHDQD��OD�FXDO�SDUD�ORV�DOXPQRV�GH�
áUHDV�FRPR�OD�PtD�HV�LPSRUWDQWH�GRPLQDU´��³/D�HODERUDFLyQ�GH�SURSRVLFLRQHV�\�FRQMXQWRV�D\XGD�
DO�DQáOLVLV�GH�QXHVWUR�HQWRUQR�\�D�XQ�PHMRU�PDQHMR�GH�OD�LQIRUPDFLyQ��OD�PD\RU�LPSRUWDQFLD�TXH�
KH�HQFRQWUDGR�KD�VLGR�VX�H[SUHVLyQ�VLPEyOLFD��VX�IRUPD�PDWHPáWLFD�\�HO�UD]RQDPLHQWR�FRQ�HO�TXH�
KH�WUDEDMDGR�SDUD�GHVFULELU�DFWLYLGDGHV�TXH�QR�VyOR�LQYROXFUDQ�PL�WUDEDMR�HGXFDWLYR��VLQR��
LQFOXVR��HQ�DFWLYLGDGHV�UHFUHDWLYDV´��³3XHGR�GHFLU�TXH�VHJXLUp�WUDEDMDQGR�HQ�HO�IXWXUR�FRQ�HVWD�
FLHQFLD�IRUPDO�PDUDYLOORVD��TXH�DO�LJXDO�TXH�WRGRV�OR�KHPRV�KHFKR�GHVGH�SHTXHxRV��DJUXSDQGR�
QXHVWURV�MXJXHWHV�IDYRULWRV��WDPELpQ�OR�KDUp�HQ�HO�IXWXUR��FXDQGR�WUDEDMH�FRQ�JUDQGHV�FDQWLGDGHV�
GH�ELEOLRWHFDV�GH�FyGLJRV�GH�SURJUDPDFLyQ�TXH�HVWUXFWXUHQ�XQ�SURJUDPD��0DV�KH�GH�DJUHJDU�TXH�
HO�IXWXUR�WDPELpQ�SURPHWH�RWUDV�FRVDV��OD�FRPSXWDFLyQ�FXáQWLFD´��³(ODERUp�WRGRV�ORV�DYDQFHV�GHO�
SUR\HFWR�LQWHJUDGRU��\�OD�PD\RUtD�GH�DFWLYLGDGHV�H[WUD��D�WLHPSR�HQ�ORV�IRURV�FRUUHVSRQGLHQWHV��
FRQ�ORV�FXDOHV�QR�HQFRQWUp�PD\RU�SUREOHPD�HQ�KDFHUORV��VLQ�HPEDUJR�KH�GH�GHFLU�TXH�OD�
FRPXQLFDFLyQ�FRQ�ORV�GHPáV�FRPSDxHURV�GHO�HTXLSR�IXH�LQH[LVWHQWH��$O�QR�YHU�FRPHQWDULRV��GH�
FRPSDxHURV��QL�PXFKR�PHQRV�GH�DOJ~Q�PRGHUDGRU�GHO�VLWLR��TXH�PRWLYDUDQ�D�OD�UHWURDOLPHQWDFLyQ�
GH�ORV�WUDEDMRV�GH�ORV�GHPáV��SULQFLSDO�REMHWLYR�HQ�XQ�IRUR��VX�XVR�IXH�HQWRQFHV�LQQHFHVDULR��
6RVSHFKR�TXH�HQ�SDUWH�VH�GHED�D�OD�WDUGtD�DFWLYDFLyQ�FRUUHFWD�GHO�IRUR�GH�FDGD�VHPDQD��\�D�OD�
VHSDUDFLyQ�SRU�JUXSRV�SDUD�HQYLDU�PHQVDMHV´��³(O�SURFHVR�GH�OD�FRPSUHQVLyQ�GH�ODV�
SURSRVLFLRQHV�\�OD�WHRUtD�GH�FRQMXQWRV��VLUYLy�SDUD�SRGHU�FRPSUHQGHU�PáV�DOOá�GH�OR�TXH�HVWDPRV�
DFRVWXPEUDGRV�D�YHU�GHQWUR�GH�QXHVWUDV�áUHDV�HVSHFtILFDV�GH�HVWXGLR��FRPR�HQ�HO�FDPSR�GHO�
DUWH�´��³/D�LPSRUWDQFLD�GHO�WHPD�IXH�HO�GH�SRGHU�FRQFUHWL]DU�ODV�SURSRVLFLRQHV�\�ORV�FRQMXQWRV�HQ�
OD�UHDOLGDG´��³(O�XVR�DSURSLDGR�GH�OD�WHRUtD�GH�FRQMXQWRV�\�OD�IXQGDPHQWDFLyQ�DGHFXDGD�GH�ODV�
SURSRVLFLRQHV��HV�GH�FUXFLDO�LPSRUWDQFLD�SDUD�FXDOTXLHU�áUHD�GHO�FRQRFLPLHQWR��SHUPLWH�GLOXFLGDU�
\�SURIXQGL]DU�QXHYRV�WHPDV�SDUD�FLHUWD�áUHD��DGHPáV��GH�SRGHU�FRQWDU�FRQ�XQD�LPSRUWDQWH�
KHUUDPLHQWD�HQ�OD�IDFLOLWDFLyQ�GH�OD�UHDOLGDG�TXH�VH�QRV�URGHD�\�TXH�VH�HVWXGLD´��³6LQ�GXGD�DOJXQD�
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KH�DSUHQGLGR�PXFKR�D�OR�ODUJR�GH�HVWH�FXUVR��\�OR�TXH�PáV�UHVDOWDUtD�HV�OD�LGHD�GH�LQWHJUDU�HO�DUWH�
D�OD�PDWHPáWLFD��DVt�FRPR�DTXHOORV�HMHPSORV�HQ�ORV�TXH�QRV�SURSRUFLRQDURQ�FRQRFLPLHQWR�D�
WUDYpV�GH�REMHWRV�FRWLGLDQRV�FRPR�IXH�HO�FDVR�GH�OD�FRQIRUPDFLyQ�GH�FRQMXQWRV�HPSOHDQGR�YLGHR�
MXHJRV��$GHPáV�ORV�YLGHRV�TXH�QRV�SUHVHQWDURQ�D�OR�ODUJR�GHO�FXUVR�IXHURQ�PX\�GLGáFWLFRV�DVt�
FRPR�FDGD�XQD�GH�ODV�DFWLYLGDGHV�HQ�ODV�TXH�SDUWLFLSDPRV��&RQVLGHUR�ILQDOPHQWH�TXH�OR�TXH�
DSUHQGt�OR�SXHGR�HPSOHDU�HQ�PL�áPELWR�SURIHVLRQDO�\�D�SDUWLU�GH�DKRUD�OR�KDUp�VLQ�HVH�PLHGR�TXH�
HQ�RFDVLRQHV�QRV�FDXVD�HO�HPSOHDU�OD�PDWHPáWLFD�HQ�ODV�FRVDV�FRWLGLDQDV´�� �³0H�DJUDGDUtD�
PXFKR�TXH�GLVHxDUDQ�XQ�FXUVR�FRPR�OR�KLFLHURQ�FRQ�³OyJLFD�\�FRQMXQWRV´�SHUR�DKRUD�HQIRFDGR�D�
OD�JHRPHWUtD�DQDOtWLFD��OD�FXDO�FRQVLGHUR�HV�GH�YLWDO�LPSRUWDQFLD�HQ�HO�HQWHQGLPLHQWR�GH�OD�
PDWHPáWLFD��2MDOá�VH�SXHGD�GDU�\�FXHQWHQ�SRU�VXSXHVWR�FRQPLJR�´�³(Q�OD�HODERUDFLyQ�GHO�
SUR\HFWR�LQWHJUDGRU�DSUHQGt�FRPR�KDFHU�RSHUDFLRQHV�GH�FRQMXQWRV�\�SURSRVLFLRQHV��OD�WHPáWLFD�
GHO�FXUVR�MXQWR�FRQ�ORV�HMHUFLFLRV�GH�DSUHQGL]DMH��PH�KL]R�HQWHQGHU��DSOLFDU�ODV�RSHUDFLRQHV�GH�
FRQMXQWRV��\�HO�SURFHVR�GH�SHQVDPLHQWR�PDWHPáWLFR�TXH�FRQOOHYD�pVWH�HQ�HO�DUWH��OD�WHFQRORJtD�\�
HQ�GLYHUVRV�FDPSRV�GH�HVWXGLR´��³/D�OyJLFD�\�ORV�FRQMXQWRV�HVWáQ�OLJDGRV�FRQ�PL�FDPSR�GH�
FRQRFLPLHQWR��DXQTXH�OOHYR�PáV�OR�WHyULFR�VH�SXHGHQ�KDFHU�UHODFLRQHV��VLUYHQ�SDUD�PLV�SUR\HFWRV�
GH�LQYHVWLJDFLyQ�HQ�HO�PRPHQWR�GH�KDFHU�XQD�KLSyWHVLV��DFHSWDUOD�R�UHFKD]DUOD��(Q�OD�FLHQFLD�\�HQ�
OD�WHFQRORJtD�WDPELpQ�VH�DSOLFD�OD�OyJLFD�\�ORV�FRQMXQWRV��\�D�IXWXUR�OD�UHODFLyQ�VHUá�PáV�HVWUHFKD��
\D�TXH�HO�DYDQFH�GH�OD�FLHQFLD�HVWá�OLJDGR�FRQ�HO�XVR�GH�ODV�PDWHPáWLFDV´��³(O�WRPDU�HO�FXUVR�IXH�
XQ�DFLHUWR��PH�JXVWy�\�DSUHQGt�PXFKR��(VWá�ELHQ�HODERUDGR��HV�GLGáFWLFR�\�OD�LQWHUDFFLyQ�FRQ�
RWURV�SDUWLFLSDQWHV�SHUPLWH�UHDILUPDU�FRQRFLPLHQWRV��H[SUHVDU�GXGDV�\�VDEHU�FXáQGR�VH�WLHQH�XQD�
LGHD�HUUyQHD��6L�WXYLHUD�TXH�KDFHU�XQD�FUtWLFD��VHUtD�TXH�ORV�WHPDV�GH�OD�WHUFHUD�VHPDQD�QR�VRQ�
FRPR�SDUD�YHUORV�HQ�XQD�VROD��PH�SDUHFH�TXH�GRV�HV�DOJR�UD]RQDEOH��DXQTXH�SLHQVR�TXH�HVWR�VH�
GHEH�DO�FDOHQGDULR�GH�OD�8$0´��³/D�FODVLILFDFLyQ�GH�OD�LQIRUPDFLyQ�\�HO�UHFRQRFLPLHQWR�GH�ODV�
SURSLHGDGHV�GH�ODV�FODVHV��SHUPLWH�PHMRUDU�ORV�SURFHVRV�GH�E~VTXHGD��RUJDQL]DFLyQ��
UHSUHVHQWDFLyQ��SURFHVDPLHQWR�\�VLVWHPDWL]DFLyQ�TXH�KDQ�GDGR�SDXWD�SDUD�HO�GHVDUUROOR�GH�OD�
FLHQFLD��OD�WHFQRORJtD�\�D�OD�HIHFWLYLGDG�HQ�HO�WUDWDPLHQWR�GH�OD�LQIRUPDFLyQ�HQ�WRGRV�ORV�FDPSRV�
GH�FRQRFLPLHQWR��\�HQ�WRGRV�ORV�áPELWRV�GH�QXHVWUD�YLGD´���³9HR�XQ�IXWXUR�PX\�SURPHWHGRU�GH�
ODV�DSOLFDFLRQHV�GH�OD�OyJLFD�\�ORV�FRQMXQWRV�HQ�PL�FDPSR�GH�FRQRFLPLHQWR�\�HQ�JHQHUDO�HQ�OD�
FLHQFLD�\�OD�WHFQRORJtD��SDUDUHVSRQGHU�D�OD�QHFHVLGDG�GH�UHDOL]DU�XQD�WUDQVLFLyQ�GHVGH�XQ�DSUHQGL]�
SDVLYR�GLVSXHVWR�D�DSUHQGHU�GH�IRUPD�DGDSWDWLYD�\�UHSURGXFWLYD�OR�TXH�VH�OH�SLGD��KDFLD�XQ�
DSUHQGL]�JHQHUDGRU�\�FRQVWUXFWLYR��RULHQWDGR�D�OD�E~VTXHGD�GHO�VLJQLILFDGR�GH�OR�TXH�KDFH´��
³'XUDQWH�OD�HODERUDFLyQ�GHO�SUR\HFWR�DSUHQGt�PXFKtVLPDV�FRVDV��HO�WHPD�GH�FRQMXQWRV�HV�XQ�WHPD�
TXH�QXQFD�KDEtD�YLVWR��PH�FRVWy�WUDEDMR�HQWHQGHUOR�DO�SULQFLSLR��SDUD�Pt�HV�GH�PXFKtVLPD�XWLOLGDG�
\D�TXH�PáV�DGHODQWH�OR�RFXSDUp�HQ�HO�WUDQVFXUVR�GH�PLV�HVWXGLRV��\�FXDQGR�OOHJXH�HVD�HWDSD�PH�
VHUá�PáV�IáFLO�DKRUD�TXH�OR�KH�DSUHQGLGR´��³(Q�OR�SDUWLFXODU�PH�JXVWy�HO�FXUVR�\�ORV�WHPDV�
LQFOXLGRV�DXQTXH�DOJXQRV�GH�ORV�YLGHRV�GH�LQWURGXFFLyQ�TXH�HVWDEDQ�HQ�LQJOpV�QR�VH�SRGtDQ�
VXEWLWXODU�\�HVR�PH�SDUHFLy�XQD�GHVYHQWDMD�HQ�SDUWH�SRUTXH�HO�PDWHULDO�GHO�YLGHR�HVWDED�PX\�ELHQ�
SHUR�QR�WRGRV�SRGtDQ�HQWHQGHUOR��/DV�DFWLYLGDGHV�LQWURGXFWRULDV�IXHURQ�GH�PXFKD�D\XGD�SDUD�OD�
HODERUDFLyQ�GHO�SUR\HFWR�\�ODV�GHILQLFLRQHV�PX\�ELHQ�HVSHFLILFDGDV�WDQWR�FRPR�ORV�HMHPSORV�PX\�
HQWHQGLEOHV��\R�HQ�OR�SHUVRQDO�LQYHVWLJXp�XQ�SRTXLWR�PáV�D�SURIXQGLGDG�DOJXQRV�WHPDV�\�
GHILQLFLRQHV�FRPR�FRPSOHPHQWR´��³4XLHUR�IHOLFLWDU�D�ORV�RUJDQL]DGRUHV�\�FRRUGLQDGRUHV�GH�HVWH�
&XUVR�/yJLFD�\�&RQMXQWRV��SRU�OD�RSRUWXQLGDG�TXH�PH�EULQGDURQ�GH�WHQHU�RWUD�SHUVSHFWLYD�GHO�
PXQGR�TXH�PH�URGHD��TXH�D�VX�YH]�PH�D\XGD�D�HQFRQWUDU�HO�VLJQLILFDGR�GH�PL�TXHKDFHU�GRFHQWH´��
Comentarios finales 

/D�SODQHDFLyQ�\�GLVHxR�GH�XQ�FXUVR�FRQ�ODV�FDUDFWHUtVWLFDV�TXH�WXYR�HO�GH�/yJLFD�\�
&RQMXQWRV��LPSOLFy�HO�UHWR�GH�OD�HODERUDFLyQ�SUHFLVD�\�HO�XVR�GH�KHUUDPLHQWDV�OR�VXILFLHQWHPHQWH�
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FODUDV�SDUD�TXH�VLQ�QHFHVLGDG�GH�WXWRUtD��ORV�SDUWLFLSDQWHV�SXGLHUDQ�UHVROYHU�VXV�GXGDV�\�DYDQ]DU�
FRQ�VHJXULGDG��/D�HIHFWLYLGDG�GHO�PRGHOR�GH�FXUVR�HQ�OtQHD��VLQ�WXWRUtD��IXH�LQLFLDOPHQWH�
FXHVWLRQDGR�HQ�UHODFLyQ�D�TXH�GLHUD�IUXWRV�HQ�HO�DSUHQGL]DMH�GH�OD�PDWHPáWLFD��OR�TXH�VH�FRQYLUWLy�
HQXQ�UHWR�TXH�IXH�HO�PRWRU�GH�E~VTXHGD�SDUD�H[SHULPHQWDUOR�GH�PDQHUD�TXH�HQ�pO��HO�GRFHQWH�
SHUGLHUD�VX�URO�GH�SUHVHQWDGRU�GH�FRQWHQLGRV�HQ�XQ�PRPHQWR��HVSDFLR�\�WLHPSR�~QLFR��\�HQ�
FRQWUDVWH�DVXPLHUD�VX�URO�GH�GLVHxDGRU�GH�FRQWHQLGRV�\�DFWLYLGDGHV�HQ�OtQHD��SDUD�OR�TXH�VH�WXYR�
TXH�LQYHVWLJDU��IXQGDPHQWDU��GLVHxDU�VHFXHQFLDV�GH�DSUHQGL]DMH�HQ�XQ�DFWR�FUHDWLYR��VHOHFFLRQDU�
FRQWHQLGRV�HMHPSODUHV�\�RIUHFHUORV�D�PDQHUD�GH�FXUDGRU�GH�REUDV�GH�DUWH��DVt�FRPR�JHQHUDU�ORV�
REMHWRV�GH�DSUHQGL]DMH�\�UHFXUVRV�FXLGDGRVDPHQWH�SUHSDUDGRV��R�HQ�VX�FDVR��HO�JXLyQ�SDUD�OD�
SURGXFFLyQ�GH�ORV�PLVPRV��

2WUR�FXHVWLRQDPLHQWR�HUD�HO�HQIRTXH�\�OD�HIHFWLYLGDG�GH�OD�HVWUDWHJLD�GH�PDWHPDWL]DFLyQ�
TXH�WHQtD�TXH�PRWLYDU��GLIXQGLU�H�LQWURGXFLU�HQ�ORV�SDUWLFLSDQWHV�OD�FRPSUHQVLyQ�GH�OD�PDWHPáWLFD�
HQ�VX�GLPHQVLyQ�FRPSOHMD��GLQáPLFD�\�FUHDWLYD��\�D�PDQHUD�GH�0D[�7DJDUN���������FDPLQDU�D�OD�
FRQFHSWXDOL]DFLyQ�GH�TXH�OD�HVHQFLD�GH�OD�QDWXUDOH]D�HV�PDWHPáWLFD��GH�TXH�H[LVWLPRV�HQ�XQ�
XQLYHUVR�PDWHPáWLFR��&RQ�HOOR��DGHPáV��UHFRQRFHU�OR�IXQGDPHQWDO�TXH�HV�HO�SURFHVR�GH�
FODVLILFDFLyQ�EDMR�XQD�OyJLFD�GH�FUHDFLyQ�GH�FODVHV�\�VX�VLVWHPDWL]DFLyQ�HQ�XQD�7HRUtD�GH�
&RQMXQWRV��TXH�SHUPHD�WRGR�HO�SURFHVR�PHQWDO�KXPDQR�HQ�VX�FDPLQR�HQ�HO�GHVFXEULPLHQWR�GH�
SDWURQHV�\�PRGHORV��FRQ�LPSDFWR�HQ�HO�VHU�SHUVRQDO��OD�FRWLGLDQLGDG��HO�DUWH��OD�FLHQFLD��OD�
WHFQRORJtD�\�WRGRV�ORV�FDPSRV�GH�FRQRFLPLHQWR��

$O�ILQDOL]DU��IXH�QRWRULR�TXH�HQORV�SUR\HFWRV�UHFLELGRV�VH�GLHUD�PXHVWUD�GH�HVPHUR��DWHQFLyQ�
DO�FRQWHQLGR�\�TXH�OHV�UHVXOWy�QRYHGRVR��~WLO�\�DGHFXDGR�HO�HQIRTXH�GHO�FXUVR��OR�TXH�UHDQLPD�D�
FRQWLQXDU�GH�PDQHUD�HVSLUDO�\�GLDOpFWLFD�OD�DSUR[LPDFLyQ�GLGáFWLFD�\�OD�H[SHULPHQWDFLyQ�VREUH�
HVWH�WLSR�GH�H[SHULHQFLDV��TXH�VH�WHQGUtDQ�TXH�DILQDU�HQ�SUy[LPDV�YHUVLRQHV�HQ�UHODFLyQ�D�OD�
SURPRFLyQ�GH�OD�FRODERUDFLyQ�HQ�ORV�IRURV��\D�TXH�DO�UHDOL]DUVH�SRU�HTXLSRV�FRQIRUPDGRV�DO�D]DU��
XQRV�IXQFLRQDQ�GH�PDQHUD�H[FHOHQWH��PLHQWUDV�HQ�RWURV��OD�SDUWLFLSDFLyQ�HV�FDVL�QXOD��7DPELpQ�VH�
KDUtD�QHFHVDULD�OD�DGHFXDFLyQ�GH�ODV�DFWLYLGDGHV�GH�DSUHQGL]DMH�SDUD�VX�PD\RU�FRQJUXHQFLD�FRQ�
ORV�UHVXOWDGRV�GH�DSUHQGL]DMH�VROLFLWDGRV��DVt�FRPR�HO�RIUHFLPLHQWR�GH�HMHUFLFLRV�PáV�GLQáPLFRV�\�
FRPSOHMRV�DFRUGHV�FRQ�HO�HQIRTXH�TXH�VH�GHVHD�SURPRYHU��

6L�ELHQ�OD�&RRUGLQDFLyQ�GH�(GXFDFLyQ�9LUWXDO�GH�OD�8$0,�\D�FXHQWD�FRQ�H[SHULHQFLDV�\�
HVWá�HQ�SRVLELOLGDGHV�GH�GRFXPHQWDU�VX�PRGHOR�GHO�Proyecto La UAMI contigo��HVWH�FXUVR�
SURSRUFLRQy�XQD�HYLGHQFLD�GH�TXH�Vt�VH�SXHGH�DYDQ]DU�HQ�OD�FRPSUHQVLyQ�PDWHPáWLFD�VLQ�PLHGRV�
\�FRQ�DGPLUDFLyQ�D�VX�SRWHQFLDO�\�TXH�WHPDV�IXQGDPHQWDOHV�FRPR�OR�HV�OD�/yJLFD�\�ORV�FRQMXQWRV��
SXHGHQ�DEULU�SRVLELOLGDGHV�SDUD�XQ�DSUHQGL]DMH�VLJQLILFDWLYR��\D�TXH�HO�����GH�ORV�DSUREDGRV�
DOFDQ]DURQ�HO�QLYHO�GH�£IHOLFLWDFLyQ��<�VH�SXHGH�DKRUD�FRQILDU�PáV�HQ�HVWH�WLSR�GH�FXUVRV��TXH�
SDUHFH�GDQ�D�YHFHV�PHMRU�UHVXOWDGR��TXH�DTXHOORV�HQ�ORV�TXH�LQKLELPRV�D�ORV�HVWXGLDQWHV�DO�QR�
UHVSHWDU�VXV�GLIHUHQFLDV�LQGLYLGXDOHV��VX�ULWPR�GH�DSUHQGL]DMH�QL�IRPHQWDPRV�VX�DXWRQRPtD�\�
PDQHMR�GH�ODV�WHFQRORJtDV�SURSLDV�GH�VX�WLHPSR��£6HJXLUHPRV�DGHODQWH�FRQ�OD�E~VTXHGD� 
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3DXOR�&pVDU�Oliveira 
8QLYHUVLGDGH�)HGHUDO�GH�6mR�&DUORV�
%UDVLO�
SDXORROLYHLUD#XIVFDU�EU��
5RJpULR�)HUQDQGR�3ires 
8QLYHUVLGDGH�(VWDGXDO�GH�6DQWD�&UX]�
%UDVLO�
UISLUHV��#KRWPDLO�FRP��

Resumo 
2�SUHVHQWH�UHODWR�WHP�SRU�REMHWLYR�GHVFUHYHUHSLVyGLRV�GH�VDOD�GH�DXOD�FXMRSURFHVVR�
GH�DSUHQGL]DJHP�IXQGDPHQWD�VH�QD�WHRULD�GD�UHODomRFRP�R�VDEHU�GH�%HUQDUG�&KDUORW��
3DUD�D�DQáOLVH�GD�SURGXomR�GH�LQIRUPDo}HV�VREUH�DV�DWLYLGDGHV�PDWHPáWLFDV�GRV�
DOXQRV��DSRLDPRV�QRV�DSRUWHV�WHyULFRV�GRV�UHJLVWURV�GH�UHSUHVHQWDomR�VHPLyWLFD�GH�
5D\PRQG�'XYDO��$�SHVTXLVD�GH�FXQKRTXDOLWDWLYR��FRQWRXFRP�D�SDUWLFLSDomR�GH�YLQWH�
H�VHWH�HVWXGDQWHV�GR�FXUVR�GH�(QJHQKDULDHQYROYLGRV�QD�UHVROXomR�GH�
GXDVWDUHIDVSODQHMDGDV�H�DSOLFDGDV�QD�GLVFLSOLQD�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO����
2V�UHVXOWDGRV�REWLGRVFRP�R�WUDEDOKR�GH�FDPSR�SHUPLWLUDP�UHVSRQGHU�D�
VHJXLQWHTXHVWmR�GH�LQYHVWLJDomR��FRPR�VH�GHX�D�DSUHHQVmRFRQFHLWXDO�GRV�
DOXQRVHQYROYLGRVHPWDUHIDV�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO"$�DQáOLVH�GRV�
UHVXOWDGRV�UHYHORX�D�LPSRUWkQFLD�GH�FRQVLGHUDUPRVR�WUDWDPHQWR�GR�HUUR�FRPR�IRUPD�
GH�YDORUL]DomR�GR�SURFHVR�GH�DSUHQGL]DJHP��
Palavras chave��FáOFXOR�GLIHUHQFLDO�H�LQWHJUDO��UHJLVWURV�GH�UHSUHVHQWDomR�VHPLyWLFD��
VHTXrQFLDGLGáWLFD��ZLQSORW��

Introdução 
$R�ORQJR�GR�QRVVR�SHUFXUVR�HQTXDQWR�GRFHQWH�GR�(QVLQR�6XSHULRU�SHUFHEHPRV�TXH�QRV�

FXUVRV�GH�(QJHQKDULD��PXLWDV�YH]HV�H[LVWH�XPD�PDLRU�SUHRFXSDomR�FRP�DV�RSHUDo}HV�HQYROYHQGR�
RV�FRQWH~GRV�GDV�GLVFLSOLQDV�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO�GR�TXH�D�FRQVWUXomR�GH�VDEHUHV�
UHODWLYRV�DRV�FRQFHLWRV�GHVWD�áUHD�GH�FRQKHFLPHQWR��3DUD�QyV��HVWH�IDWR�WHP�UHODomR�GLUHWD�FRP�R�
GHVHPSHQKR��PXLWDV�YH]HV�LQVDWLVIDWyULRV��SRU�SDUWH�GRV�DOXQRV�QHVVD�GLVFLSOLQD��

3DUD�DX[LOLDU�RV�DOXQRV�QR�SURFHVVR�DSUHQGL]DJHP�GD�GLVFLSOLQD�GH�&áOFXOR�'LIHUHQFLDO�H�
,QWHJUDO����LQVHULPRV�HP�QRVVDV�DXODV�D�OHLWXUD�GH�DUWLJRV�FRQWHQGR�R�SODQHMDPHQWR�H�
GHVHQYROYLPHQWR�GH�WDUHIDV�SHUWLQHQWHV�DRV�FRQWH~GRV�GHVHQYROYLGRV�HP�QRVVDV�DXODV��DOJXQV�
SXEOLFDGRV�QDV�HGLo}HV�GR�&RQJUHVVR�%UDVLOHLUR�GH�(GXFDomR�HP�(QJHQKDULD��&2%(1*(���R�
TXDO�UHVHUYD�HP�FDGD�XPD�GDV�VXDV�UHXQL}HV�DQXDLV��XP�HVSDoR�GHGLFDGR�jV�GLVFXVV}HV�LQHUHQWHV�
DR�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP�GRV�VHXV�GLYHUVRV�FRPSRQHQWHV�FXUULFXODUHV�2XWUD�HVWUDWpJLD�
GLGáWLFR�SHGDJyJLFD�IRL�D�LPSODQWDomR�GR�XVR�GR�VRIWZDUH�OLYUH�ZLQSORW�QR�GHFRUUHU�GDV�
DWLYLGDGHV�UHDOL]DGDV�SHORV�DOXQRV��
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6HOHFLRQDPRV�SDUD�HVWH�DUWLJR�HSLVyGLRV�GH�VDOD�GH�DXOD�HQYROYHQGR�D�SURGXomR�GH�VDEHUHV�
HP�XPD�WXUPD�GH�YLQWH�H�VHWH�DOXQRV��WRPDQGR�SRU�EDVH�DV�DWLYLGDGHV�PDWHPáWLFDV�UHDOL]DGDV�SRU�
HOHV�HP�GXDV�WDUHIDV�SURSRVWDV��$SULPHLUD�WDUHID��SODQHMDGD�D�SDUWLU�GD�OHLWXUD�H�GLVFXVVmR�GR�
DUWLJR�GH�%DUURV�H�0HORQL���������FRQWHPSORX�R�FáOFXOR�GH�áUHD�GHOLPLWDGD�SHOD�FXUYD��R�HL[R�[�H�
XP�LQWHUYDOR�GR�PHVPR�-á�D�VHJXQGD��IRL�SURGX]LGD�D�SDUWLU�GD�VHTXrQFLD�GLGáWLFD�HQYROYHQGR�D�
FRQVWUXomR�H�DQáOLVH�JUáILFD�GH�XPD�IXQomR��DGDSWDGD�GR�DUWLJR�GH�-HVXV��3HL[RWR�H�0DVFDUHQKDV�
���������

1D�FRQGLomR�GH�SURIHVVRUHV�SHVTXLVDGRUHV��D�IRUPXODomR�GDV�WDUHIDV�WHYH�R�SURSyVLWR�GH�
JHUDU�UHVSRVWDV�SDUD�D�VHJXLQWH�LQGDJDomR��FRPR�VH�GHX�D�DSUHHQVmR�FRQFHLWXDO�GRV�DOXQRV�
HQYROYLGRV�HP�WDUHIDV�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO"�

1D�EXVFD�GH�UHVSRVWDV�j�TXHVWmR�GH�LQYHVWLJDomR�RUJDQL]DPRV�D�HVFULWD�GR�DUWLJR�
DSUHVHQWDQGR�D�IXQGDPHQWDomR�WHyULFD��R�SHUFXUVR�PHWRGROyJLFR�H�RV�UHVXOWDGRV�PHGLDQWH�j�
DQáOLVH�GD�SURGXomR�GH�LQIRUPDo}HV�GRV�HVWXGDQWHV��

A compreensão no aprendi]ado de matemática 
(P�0DWHPáWLFD��VRPHQWH�VH�SRGH�DSUHQGHU�VH�FRPSUHHQGHPRV�R�HQXQFLDGR�GD�WDUHID�

SURSRVWD��EHP�FRPR�DV�HVWUDWpJLDV�SDUD�VXD�UHVROXomR��1D�SHUVSHFWLYD�GH�'XYDO��������
FRPSUHHQGHU�HQYROYH�R�SRQWR�GH�YLVWD�PDWHPáWLFR�H�FRJQLWLYR���

'R�SRQWR�GH�YLVWD�PDWHPáWLFR��D�FRPSUHHQVmR�LQLFLD�VH�FRP�D�H[SOLFDomR�VREUH�R�XVR�GH�
GHWHUPLQDGDV�SURSULHGDGHV�PDWHPáWLFDV�TXH��QR�GHFRUUHU�GR�SURFHVVR��GHYH�UHVSRQGHU�j�
H[LJrQFLD�HSLVWHPROyJLFD�GH�SURYD�TXH�p�FRPXP�D�WRGR�FRQKHFLPHQWR�FLHQWtILFR��1mR�VH�WUDWD�
DTXL�GH�GHPRQVWUDU�QR�VHQVR�HVWULWR�GR�WHUPR��PDV�p�QHFHVVáULR�DUJXPHQWDU�VREUH�DV�FRQMHFWXUDV�
FRQVWUXtGDV�GH�PRGR�D�YDOLGá�ODV�RX�UHIXWá�ODV��

'R�SRQWR�GH�YLVWD�FRJQLWLYR��FRPSUHHQGHU�LPSOLFD�QR�UHFRQKHFLPHQWR�GRV�REMHWRV�
PDWHPáWLFRV�UHSUHVHQWDGRV��3DUD�RFRUUHU�HVWH�UHFRQKHFLPHQWR��D�FRPSUHHQVmR�p�JXLDGD�SHOR�
PRGR�GH�DFHVVR�DRV�REMHWRV�PDWHPáWLFRV��2�DFHVVR�D�HVWHV�REMHWRV�VH�ID]�SHOD�SURGXomR�GH�
GLIHUHQWHV�UHJLVWURV�GH�UHSUHVHQWDomR�VHPLyWLFD��DV�TXDLV�QmR�SRGHP�VHU�FRQIXQGLGDV�FRP�RV�
REMHWRV�TXH�HOHV�UHSUHVHQWDP��'XYDO���������2XWUR�GHWDOKH�p�R�IDWR�GH�WHUPRV�D�SRVVLELOLGDGH�GH�
SHOR�PHQRV�GRLV�UHJLVWURV�GH�UHSUHVHQWDomR�VHPLyWLFD�GLVWLQWRV�VHUHP�DVVRFLDGDV�D�XP�PHVPR�
REMHWR��R�TXH�FRQVWLWXL�R�SUREOHPD�FUXFLDO�GD�FRPSUHHQVmR�QR�DSUHQGL]DGR�GD�PDWHPáWLFD�
�'XYDO����������

6HU�FDSD]�GH�UHFRQKHFHU�R�PHVPR�REMHWR�HP�SHOR�PHQRV�GRLV�UHJLVWURV�GLIHUHQWHV�GH�
UHSUHVHQWDomR�VHPLyWLFD�SRVVLELOLWD�D�FRQYHUVmR�GH�UHJLVWURV�TXDQGR�QHFHVVáULR�(VWD�FRQYHUVmRp�
XPD�WUDQVIRUPDomR�GH�UHJLVWURV�HP�TXH�VH�DOWHUDP�D�IRUPD�GH�DSUHVHQWDU�R�FRQWH~GR��
FRQVHUYDQGR�D�UHIHUrQFLD�DR�PHVPR�REMHWR��$�UHSUHVHQWDomR�JHRPpWULFD�GH�XPD�UHWD�SRGH�VHU�
UHSUHVHQWDGD�QD�IRUPD�GH�XP�UHJLVWUR�DOJpEULFR�\� �D[���E��FRP�³D´�H�³E´�Q~PHURV�UHDLV���

$OpP�GHVWH�WLSR�GH�WUDQVIRUPDomR�GRV�UHJLVWURV�GH�UHSUHVHQWDomR�VHPLyWLFD�Ká�WDPEpP�R�
WUDWDPHQWR��R�TXDO�FRQVWLWXL�QXPD�WUDQVIRUPDomR�HVWULWDPHQWH�LQWHUQD�DR�UHJLVWUR��VHQGR�PXLWRV�
GHVWHV�HVSHFtILFRV�GH�FDGD�REMHWR��&RPR�H[HPSOR��SRGHPRV�FLWDU�TXH�QR�FáOFXOR�GR�OLPLWH�GH�
XPD�IXQomR�HVFULWD�QD�IRUPD�GH�TXRFLHQWH��DSOLFDPRV�SURFHVVRV�GH�IDWRUDomR�SDUD�REWHU�
H[SUHVV}HV�DOJpEULFDV�PDLV�VLPSOHV��FRP�D�ILQDOLGDGH�GH�HOLPLQDU�D�LQGHWHUPLQDomR��R�TXH�
SHUPLWH�GHWHUPLQDU�R�VHX�YDORU��

(P�VtQWHVH��'XYDO��������DUJXPHQWRX�TXH�D�DWLYLGDGH�PDWHPáWLFD�FRPSRUWD�GXDV�IDFHV��
8PD�GHODV�p�PDWHPáWLFD��FHQWUDGD�QRV�REMHWRV��QR�SURFHVVR�OyJLFR�GHGXWLYR��TXH�OHYD�j�
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GHFRPSRVLomR�GRV�FRQWH~GRV�PDWHPáWLFRV�D�HQVLQDU��$�RXWUD�IDFH�p�FRJQLWLYD��LQYHUVD�GD�
PDWHPáWLFD��SRLV�QmR�VH�GHFRPS}H�HP�FRQWH~GRV��PDV�HP�DWLWXGHV�LQWHOHFWXDLV��PDQHLUD�GH�
ROKDU��GH�UDFLRFLQDU��GH�H[SORUDU�R�REMHWR�PDWHPáWLFR�QD�PRELOL]DomR�GH�GLIHUHQWHV�
UHSUHVHQWDo}HV���$WLWXGHV�GHVWD�QDWXUH]D�p�TXH�SRVVLELOLWDP�DRV�DOXQRV�D�FDSDFLGDGH�GH�
FRPSUHHQGHU�H�GH�VDEHU�XWLOL]DU�FRQKHFLPHQWRV�PDWHPáWLFRV�SDUD�UHVROYHU�SUREOHPDV� 

A relação com o saber 
(P�QRVVR�FHQáULR��D�VDOD�GH�DXOD��HVWDPRV�FRQWHPSODQGR�R�SURIHVVRU��R�DOXQR�H�R�VDEHU�VRE�

D�yWLFD�GD�'LGáWLFD��HP�HVSHFLDO��GD�PDWHPáWLFD��FRPR�D�DUWH�GH�FRQFHEHU�H�FRQGX]LU�FRQGLo}HV�
TXH�SRGHP�GHWHUPLQDU�D�DSUHQGL]DJHP�SRU�SDUWH�GH�XP�VXMHLWR��'C$PRUH���������2�WHUPR�
FRQGLo}HV�WHP�VLGR�WUDWDGR�HP�QRVVDV�SHVTXLVDV�FRPR�D�UHODomR�TXH�R�VXMHLWR��DOXQR��HVWDEHOHFH�
FRP�R�VDEHU�QDV�LQWHUDo}HV�FRP�RV�FROHJDV�H�FRP�R�SURIHVVRU��

%HUQDUG�&KDUORW�HP�HQWUHYLVWD�SDUD�6RX]D��������S�������DILUPRX�TXH�³D�UHODomR�FRP�R�
VDEHU�p�D�UHODomR�FRP�OXJDUHV��SHVVRDV��DWLYLGDGHV��HWF���HP�TXH�VH�DSUHQGH´��(VWD�UHODomR�p�
VLQJXODU�H�H[WHUQDOL]DGD�SRU�PHLR�GH�UHSUHVHQWDo}HV�³DUJXPHQWDomR��YHULILFDomR��
H[SHULPHQWDomR��YRQWDGH�GH�GHPRQVWUDU��SURYDU��YDOLGDU´��&KDUORW��������S������1R�FDVR�GR�
REMHWR�PDWHPáWLFR�R�PHVPR�QmR�p�SHUFHSWtYHO��PDV�VHX�DFHVVR�VH�Gá�SRU�PHLR�GH�UHJLVWURV�GH�
UHSUHVHQWDomR�VHPLyWLFD�1HVWH�VHQWLGR��WHPRV�LQFOXtGR�R�VRIWZDUH�ZLQSORW�HP�QRVVDV�DXODV�GH�
&áOFXOR�'LIHUHQFLDO�H�LQWHJUDO��SRU�FRQWD�GR�QRVVR�LQWHUHVVH�VREUH�DV�UHODo}HV�TXH�R�HVWXGDQWH�
SRGH�HVWDEHOHFHU�FRP�D�WHFQRORJLD�H�FRP�VHXV�SDUHV��

Delineamento metodolygico 
'DGD�j�QDWXUH]D�GD�TXHVWmR�GH�LQYHVWLJDomR��RSWDPRV�SHOD�SHVTXLVD�TXDOLWDWLYD��D�TXDO�

SUHVVXS}H�XPD�SURGXomR�GHVFULWLYD�GH�LQIRUPDo}HV�HP�IXQomR�GR�LQWHUHVVH�GR�SHVTXLVDGRU�QD�
FRPSUHHQVmR�GR�VLJQLILFDGR�TXH�RV�SDUWLFLSDQWHV�DWULEXHP�jV�VXDV�H[SHULrQFLDV��3RQWH���������
1HVWH�VHQWLGR��D�SDUWLU�GD�IRUPXODomR�GH�GXDV�WDUHIDV�PDWHPáWLFDV��XWLOL]DPRV�WUrV�LQVWUXPHQWRV�
SDUD�D�FRQVWLWXLomR�GR�UHSHUWyULR�GH�LQIRUPDo}HV�SDUD�DQáOLVH��LPDJHQV�JHUDGDV�SHOR�VRIWZDUH�
ZLQSORW��UHJLVWURV�HVFULWRV�GD�UHVROXomR�GRV�HVWXGDQWHV�H�IUDJPHQWRV�GH�LQWHUYHQo}HV�UHDOL]DGDV�
SHORV�SHVTXLVDGRUHV��

2�HQXQFLDGR�GDV�WDUHIDV�HQYROYHX�VHTXrQFLDV�GLGáWLFDV�TXH��VHJXQGR�$OPRXORXG��������p�
XPD�DWLYLGDGH�GH�HQVLQR�FXMD�ILQDOLGDGH�SDUD�XPD�SHVTXLVD�p�R�VHX�SURFHVVR�H[SHULPHQWDO��RX�
VHMD��R�FRQMXQWR�GH�HWDSDV�GHOLQHDGDV�SHOD�HODERUDomR��DSOLFDomR��SURGXomR�H�DQáOLVH�GDV�
LQIRUPDo}HV��

$�FRQVWUXomR�GD�VHTXrQFLD�GLGáWLFD�SDUD�D�SULPHLUD�WDUHIDGHX�VH�D�SDUWLU�GD�PHWáIRUD�
GHVFULWD�D�VHJXLU�SRU�%DUURV�H�0HORQL��������S�������³D�PHWáIRUD�GLYLGLU�SDUD�FRQTXLVWDU�p�
EDVHDGD�QXPD�WáWLFD�GH�JXHUUD�GR�LPSHUDGRU�URPDQR�-~OLR�&pVDU��TXH�PDQGDYD�HVSL}HV�SDUD�
VHPHDU�GLVFyUGLD�QRV�SDtVHV�D�VHUHP�FRQTXLVWDGRV��HQIUDTXHFHQGR�RV��$�LGHLD�EáVLFD�GHVWD�
DERUGDJHP�p�D�VHJXLQWH��XP�SUREOHPD�GLItFLO�p�SRU�YH]HV�GLYLVtYHO�QXP�FRQMXQWR�GH�SUREOHPDV�
FXMD�UHVROXomR�p�UHODWLYDPHQWH�IáFLO��3DUD�WDQWR��SRGHPRV�SULPHLUDPHQWH�GLYLGLU�R�SUREOHPD�HP�
VXESUREOHPDV��PHQRUHV���HP�VHJXLGD�UHVROYHU�HVWDV�QRYDV�LQVWkQFLDV�H��ILQDOPHQWH��LQWHUFDODU�RV�
UHVXOWDGRV�GHVVHV�VXESUREOHPDV�SDUD�DFKDU�D�VROXomR�GR�SUREOHPD�SULQFLSDO��RX�VHMD��GLYLGLU�SDUD�
DOFDQoDU�R�WRGR��FRQTXLVWDU�R�WRGR�´��

,QVSLUDGRV�QHVVD�PHWáIRUD��HODERUDPRVR�HQXQFLDGR�GD�WDUHID�HQYROYHQGR�XP�SUREOHPD�
VXEGLYLGLGR�HP�SUREOHPDV�PHQRUHV��FXMDV�UHVROXo}HV�SRVVLELOLWDUDP�D�UHVROXomR�GR�SUREOHPD�
LQLFLDO��
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7DUHID����0HWáIRUD�GLYLGLU�SDUD�&2148,67$5�
(P�WHUPRV�PDWHPáWLFRV�FRQVLGHUH�I�[�� ��[�����GHILQLGD�QR�LQWHUYDOR�>�����@��

�� 8WLOL]H�R�:LQSORW�SDUD�FDOFXODU�D�áUHD�HQWUH�D�FXUYD�H�R�HL[R�³[´��6HOHFLRQH�³9LVXDOL]DU´�
SDUD�YHU�RV�UHWkQJXORV�FRQVWUXtGRV�DR�ORQJR�GRV�VXELQWHUYDORV��

�� $�SDUWLU�GHVWD�UHSUHVHQWDomR�JUáILFD�IUDFLRQH�R�LQWHUYDOR�>�����@�GH�IRUPD�TXH�FDGD�
UHWkQJXOR�WHQKD�ODUJXUD�LJXDO�D������'HWHUPLQH�D�PHGLGD�GD�áUHD�HQWUH�D�FXUYD�H�R�HL[R�³[´��

�� $JRUD�XWLOL]H�UHWkQJXORV�FRP�ODUJXUD�LJXDO�D������D�SDUWLU�GD�IUDomR�GR�LQWHUYDOR�>�����@��
'HWHUPLQH�D�PHGLGD�GD�áUHD�HQWUH�D�FXUYD�H�R�HL[R�³[´��

�� 6H�FRQWLQXDUPRV�GLYLGLQGR�D�DWLYLGDGH�RULJLQDO�HP�VXESUREOHPDV��R�TXH�SRGHPRV�DILUPDU�
VREUH�D�PHGLGD�GD�UHIHULGD�áUHD��DR�SDVVR�TXH�RV�UHWkQJXORV�ILFDP�FRP�FDGD�YH]�PDLV�
HVWUHLWRV�HP�VXD�ODUJXUD"�
2�HQXQFLDGR�GD�VHJXQGR�WDUHID�IRL�XPD�DGDSWDomR�GD�SURSRVWDIHLWD�SRU�-HVXV��3HL[RWR�H�

0DVFDUHQKDV��������H�JDQKRX�D�VHJXLQWH�IRUPXODomR��

7DUHID����&RQVWUXD�R�JUáILFR�GD�IXQomR�I�[�� �[�VHQ � �x
� �H�XWLOL]H�R�QD�DQáOLVH�GH�FDGD�LWHP�

D�VHJXLU��
D�� FRPR�SRGHPRV�DSUHVHQWDU�R�FRQMXQWR�GRPtQLR"�
E�� D�PHGLGD�TXH�³[´�VH�DSUR[LPD�FDGD�YH]�PDLV�GH�]HUR��R�TXH�RFRUUH�FRP�R�SURGXWR�[�VHQ

� �x
� "�

F�� D�PHGLGD�TXH�RFRUUH�XP�GLVWDQFLDPHQWR�FDGD�YH]�PDLRU�GRV�YDORUHV�GH�³[´�HP�UHODomR�DR�
]HUR��R�TXH�RFRUUH�FRP�R�SURGXWR�GH�[�VHQ � �x

� "�

G�� FRPR�SRGHPRV�DSUHVHQWDU�R�FRQMXQWR�LPDJHP"�
H�� p�SHUWLQHQWH�DVVRFLDUPRV�DVVtQWRWDV�D�HVWD�UHSUHVHQWDomR�JUáILFD"�

1D�SUy[LPD�VHomR�GHVWDFDPRV�SURGXo}HV�GH�LQIRUPDo}HV�JHUDGDV�SRU�JUXSRV�GH�HVWXGDQWHV�
SHUWHQFHQWHV�D�XPD�WXUPD�FRP����DOXQRV��QR�GHFRUUHU�GR�GHVHQYROYLPHQWR�GH�VXDV�DWLYLGDGHV�
PDWHPáWLFDV��2V�DOXQRV�IRUDP�RULHQWDGRV�QR�PRPHQWR�GD�DSUHVHQWDomR�GDV�WDUHIDV�VREUH�D�
LPSRUWkQFLD�GH�SUHVHUYDU�R�UDFLRFtQLR�H[SUHVVRV�SRU�GLIHUHQWHV�IRUPDV�GH�UHJLVWURV�H��SRUWDQWR��
HVWDYDP�FLHQWHV�GR�SDSHO�GH�SURWDJRQLVWDV�QHVVH�FHQáULR�GH�SHVTXLVD��3RU�LVVR��WLYHPRV�
RSRUWXQLGDGH�GH�DFHVVR�WDQWR�DRV�UHJLVWURV�HVFULWRV�SRU�PHLR�GH�OáSLV�H�SDSHO��TXDQWR�DRV�UHJLVWURV�
SORWDGRV�QD�WHOD�GR�FRPSXWDGRU���

A produção e análise das informações 
2�SURFHVVR�GH�UHVROXomR�GD����WDUHID�LQLFLRX�VH�FRP�D�DSUHVHQWDomR�GD�ILJXUD����FRQVWUXtGD�

SRU�XP�JUXSR�GH���HVWXGDQWHV��UHODWLYD�DR�YDORU�GD�áUHD�FRPSUHHQGLGD�HQWUH�D�FXUYD�I�[�� ��[�����
H�R�HL[R�[��GHILQLGR�QR�LQWHUYDOR�>�����@��$WUDYpV�GD�XWLOL]DomR�GR�ZLQSORW�IRL�JHUDGR�R�YDORU���
XQLGDGHV�GH�áUHD��EHP�FRPR�D�YLVXDOL]DomR�GH����VXE�LQWHUYDORV�QR�LWHP�D��
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Figura 1.�7HOD�GR�:LQSORW�SDUD�FáOFXOR�GH�áUHD�

3DUD�RV�LWHQV�E�H�F�D�HVWUDWpJLD�GH�UHVROXomR�IRL�GHVHQYROYLGD�HP�GXDV�HWDSDV��$�SULPHLUD�
OHYRX�HP�FRQWD�R�FáOFXOR�IHLWR�³D�PmR´��-á�QD�VHJXQGD�HWDSD��EXVFRX�VH�VLVWHPDWL]DU�RV�SDVVRV�
GHVHQYROYLGRV�QD�SULPHLUD�HWDSD�QR�ZLQSORW��RV�TXDLV�HVWmR�GHVFULWRV�D�VHJXLU��

�� &RQVLGHURX�D�ODUJXUD�SURSRVWD�SDUD�FDGD�FRQMXQWR�GH�UHWkQJXORV�H�YHULILFRX�D�TXDQWLGDGH�
GHOHV�QR�LQWHUYDOR�>����@��

�� ,GHQWLILFDGR�RV�YDORUHV�GH�³[´�FRPR�H[WUHPRV�GDV�EDVHV�GRV�UHWkQJXORV��IRL�FDOFXODGR�RV�
YDORUHV�FRUUHVSRQGHQWHV�jV�LPDJHQV��DOWXUD�GH�FDGD�UHWkQJXOR��QD�IXQomR�I�[� �[������

�� 3DUD�FDGD�UHWkQJXOR�HVWDEHOHFHX�VH�R�YDORU�FRUUHVSRQGHQWH�j�áUHD��
�� $�VRPD�GDV�áUHDV�UHSUHVHQWRX�R�YDORU�DSUR[LPDGR�SDUD�D�UHIHULGD�LQWHJUDO��

(VSHFLILFDPHQWH��HP�UHODomR�DR�LWHP�E��DSUHVHQWDPRV�R�SURWRFROR�GH�UHVROXomR��ILJXUD����H�
D�UHVSHFWLYD�LPDJHP�JHUDGD�SHOR�VRIWZDUH��ILJXUD�����WHQGR�HP�YLVWD�D�SDUWLomR�GR�LQWHUYDOR�>����@�
HP�VXE�LQWHUYDORV�GH�GLPHQVmR�LJXDO�D������
 

 

 

 

 

 

 

 

 

 

Figura 2. &áOFXOR�DSUR[LPDGR�GD�áUHD�D�SDUWLU�GH�VHLV�VXELQWHUYDORV 
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Figura 3��7HOD�GR�ZLQSORW�FRP�FáOFXOR�DSUR[LPDGR�GH�áUHD 

$R�FRPSDUDUPRV�DV�ILJXUDV���H���REVHUYDPRV�XPD�FRQYHUJrQFLD�QR�YDORU�DSUR[LPDGR�GD�
áUHD�HP�TXHVWmR��FRP�XPD�GLIHUHQoD�GH��������

(P�UHODomR�DR�LWHP�F��D�SDUWLomR�GR�LQWHUYDOR�>�����@�HP�VXELQWHUYDORV�GH�GLPHQVmR�LJXDO�D�
�����JHURX�R�GREUR�GH�UHWkQJXORV��RX�VHMD��GH���SDUD�����2�SURWRFROR�GH�UHVROXomR�HVWá�QD�ILJXUD���
H�D�UHVSHFWLYD�LPDJHP�JHUDGD�SHOR�VRIWZDUH�QD�ILJXUD����

 
Figura 4. &áOFXOR�DSUR[LPDGR�GD�áUHD�D�SDUWLU�GH�GR]H�VXELQWHUYDORV 
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Figura 5.�7HOD�GR�ZLQSORW�FRP�FáOFXOR�DSUR[LPDGR�GH�áUHD�D�SDUWLU�GH����VXELQWHUYDORV�

$R�FRPSDUDUPRV�D�ILJXUD���H���REVHUYDPRV�XPD�FRQYHUJrQFLD�QR�YDORU�DSUR[LPDGR�GD�
áUHD�HP�TXHVWmR��FRP�XPD�GLIHUHQoD�GH����������

1D�FRQWLQXLGDGH�GR�SURFHVVR�GH�SDUWLomR�GR�LQWHUYDOR�>�����@��R�HVWXGDQWH�,YDQ�H[SRV��³j�
PHGLGD�TXH�RV�VXELQWHUYDORV��UHWkQJXORV��ILFDP�FDGD�YH]�PDLV�HVWUHLWRV��R�OLPLWH�GD�áUHD�WHQGH�D�
���RX�VHMD��VH�FRP�RV�UHWkQJXORV�VXEGLYLGLGRV�FRP�LQWHUYDORV�GH�����HP�VXD�VRPD�REWLYHPRV�������
TXDQWR�PDLV�VXEGLYLGLGRV�HVWHV�UHWkQJXORV�HVWLYHUHP��D�VRPD�VHUá�XP�UHVXOWDGR�FDGD�YH]�PDLV�
SUy[LPR�GH����1R�JUáILFR��LVWR�RFRUUH�GHYLGR�TXH�RV�UHWkQJXORV��FDGD�YH]�PDLV�HVWUHLWRV��
SUHHQFKHUHP�PHOKRU�R�HVSDoR�HQWUH������H����HOLPLQDQGR�DV�VREUDV�j�GLUHLWD�GR�HL[R�\�RX�IDOWDV�
GDV�áUHDV�j�HVTXHUGD�GR�PHVPR�HL[R��HP�UHODomR�j�FXUYD��FRQIRUPH�SRGHPRV�YHU�QDV�ILJXUDV�D�
VHJXLU´��

�
 

 

 

 

 

 

Figura 5. Apresentação dos subintervalos iguais a 0,5; 0,25 e 0,125 conforme comentado por Ivan 

1R�GHFRUUHU�GD�UHDOL]DomR�GD�VHTXrQFLD�GLGáWLFD�RV�HVWXGDQWHV�WUDQVLWDUDP�GD�PHWáIRUD�
SURSRVWD�SRU�%DUURV�H�0HORQL��������SDUD�XPD�HVWUDWpJLD�GH�SDUWLomR�GR�LQWHUYDOR�>����@�FRP�R�
DX[tOLR�GR�VRIWZDUH�ZLQSORW��RX�VHMD��D�áUHD�GHOLPLWDGD�SHOD�FXUYD�H�R�HL[R�[�IRL�VHQGR�RFXSDGD�
SRU�XP�FRQMXQWR�GH�UHWkQJXORV��FXMR�FáOFXOR�GD�áUHD�p�PDLV�VLPSOHV��

1R�GHFRUUHU�GDV�HWDSDV�GH�UHVROXomR�D�XWLOL]DomR�GH�UHWkQJXORV�FRP�EDVH�FDGD�YH]�PDLV�
HVWUHLWD�H��FRQVHTXHQWHPHQWH�HP�PDLRU�Q~PHUR��SRVVLELOLWRX�DRV�HVWXGDQWHV��SRU�XP�ODGR��
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YLVXDOL]DU�R�SURFHVVR�GH�RWLPL]DomR�GR�SUHHQFKLPHQWR�GR�HVSDoR�GHOLPLWDGR�SHOD�FXUYD��R�HL[R�[�
H�R�LQWHUYDOR�>�����@��3RU�RXWUR�ODGR��R�SURFHVVR�GH�SDUWLomR�GH�FDGD�UHWkQJXOR�UHGX]LQGR�R�YDORU�
GD�VXD�QRYD�EDVH�j�PHWDGH�GR�YDORU�DQWHULRU�SHUPLWLX�D�FRPSUHHQVmR�GH�TXH�R�FáOFXOR�GD�PHGLGD�
GD�áUHD�GH�XPD�ILJXUD�QmR�FRQYHQFLRQDO�SRGH�VHU�H[SUHVVR�DOJHEULFDPHQWH�FRPR�XP�OLPLWH�GH�
IXQomR��

1DV�GLYHUVDV�ILJXUDV�GHVFULWDV�KRXYH�WDQWR�D�DUWLFXODomR�GH�UHJLVWURV�GH�UHSUHVHQWDomR�
VHPLyWLFD�LQWHUQR�D�XP�PHVPR�WLSR�GH�UHJLVWUR��WUDWDPHQWR���TXDQWR�HQWUH�UHJLVWURV��FRQYHUVmR���
(P�WHUPRV�GH�WUDWDPHQWR�WDQWR�DV�GLIHUHQWHV�UHSUHVHQWDo}HV�JUáILFDV�QDV�ILJXUDV���������H����
TXDQWR�jV�UHSUHVHQWDo}HV�HP�WDEHODV��QR�FDVR��DV�ILJXUDV���H����

&RP�UHODomR�DV�WUDQVIRUPDo}HV�GH�UHJLVWURV�GH�UHSUHVHQWDomR�VHPLyWLFD�QD�PRGDOLGDGH�GH�
FRQYHUVmR�WHPRV�RV�SDUHV�GH�ILJXUDV�TXH�DVVRFLDP�WDEHODV�H�JUáILFRV�FRPR�IRUPDV�GH�
UHSUHVHQWDomR�SDUD�D�FRQVWUXomR�LQWXLWLYD�GR�FRQFHLWR�GH�LQWHJUDO��

1D�SHUVSHFWLYD�GH�'XYDO���������������HVWD�PRELOL]DomR�H�FRRUGHQDomR�GH�UHJLVWURV�GH�
UHSUHVHQWDomR�VHPLyWLFD�IRL�IXQGDPHQWDO�SDUD�D�DSUHQGL]DJHP�LQWXLWLYD�GR�FRQFHLWR�GH�LQWHJUDO�
FRPR�OLPLWH�GH�IXQomR��QXPD�SHUVSHFWLYD�JHRPpWULFD��

&RP�UHODomR�j�VHJXQGD�WDUHID��SDUD�D�DQáOLVH�GH�FDGD�XP�GRV�VHXV�LWHQV��UHFRUUHPRV�DRV�
UHJLVWURV�HVFULWRV�H�HQWUHYLVWD�VREUH�D�DWLYLGDGH�PDWHPáWLFD�GHVHQYROYLGD�SRU�XP�JUXSR�GH���
HVWXGDQWHV��2�³ID]HU´�PDWHPáWLFD�QD�FRQFHSomR�GH�'XYDO��������UHODFLRQRX�D�PDQHLUD�GH�
UDFLRFLQDU�H�YHU�R�SUREOHPD���

$�VHJXLU�DSUHVHQWDPRV�XP�UHJLVWUR�HVFULWR�GHVWH�³ID]HU´��
 

 

 

 

 

 

 

 

 

 

 

 

 
Figura 7.�5HVROXomR�SDUFLDO�GD�WDUHID���

&RP�EDVH�QR�FRQWH~GR�GD�ILJXUD���LQWHUYLPRV�SRU�PHLR�GH�LQGDJDo}HV�SDUD�DQDOLVDUPRV�R�
WHRU�GDV�UHVSRVWDV�GH�FDGD�XP�GRV�FLQFR�LWHQV�SURSRVWRV��

D��'�I�[��� �,5�RX�^[��,5�[z �`�

E��2�SURGXWR�[�VHQ � �x
� �WDPEpP�WHQGH�D�]HUR��
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F��7HQGH�D���
G��,P��I�[��� �^\�,5�\����\ ² �����H�\z �`�

H��6LP��HODV�YmR�VHU�SDUDOHODV�DR�HL[R�[��KRUL]RQWDO��QR�SRQWR�\� ���H�\� ���������
$�DQáOLVH�GDV�UHVSRVWDV�UHYHODUDP�HUURV�QRV�WUrV�~OWLPRV�LWHQV��1D�SHUVSHFWLYD�GH�'XYDO�

�������HVWHV�HUURV�FODVVLILFDGRV�GH�WUDQVLWyULRV��RX�VHMD��VmR�GLUHWDPHQWH�OLJDGRV�D�XPD�QRomR�RX�D�
XP�SURFHVVR�PDWHPáWLFR�SDUWLFXODU��(UD�GHVHMáYHO�TXH�RV�DOXQRV�XWLOL]DVVHP�R�7HRUHPD�GR�
&RQIURQWR�DR�LQYpV�GR�/LPLWH�7ULJRQRPpWULFR�)XQGDPHQWDO���

0HGLDQWH�D�HVWH�GLDJQyVWLFR�KRXYH�D�QHFHVVLGDGH�GH�LQWHUYHQomR�GR�SURIHVVRU�SHVTXLVDGRU�
QR�SURFHVVR�GH�FRPSUHHQVmR�GHVVHV�DOXQRV��3ULPHLUDPHQWH��UHVJDWDPRV�R�VHJXLQWH�UHJLVWUR�GR�
SURWRFROR��ILJXUD�����Ǧ1  ����  1��3HGLPRV�TXH�RV�DOXQRV�H[SOLFDVVHP�R�FRQWH~GR�GR�UHJLVWUR�
HVFULWR��³]�UHSUHVHQWD�D�IXQomR� � �x

� ��HQWmR�VHQ � �x
� �YDULD�HQWUH���H�����´��1D�OHLWXUD�GHVWH�UHJLVWUR�

RV�DOXQRV�SHUFHEHUHP�R�HUUR�FRPHWLGR�QR�LWHP�³F´��
3DUD�UHIOHWLUPRV�VREUH�RV�HUURV�FRPHWLGRV�QR�LWHP�³G´�H�³H´��VXJHULPRV�D�FRQVWUXomR�GH�XP�

JUáILFR�JHUDGR�QR�VRIWZDUH�ZLQSORW�H�XPD�WDEHOD��ILJXUD����FRUUHVSRQGHQWH�DR�LQWHUYDOR�>�����@��
HVWDEHOHFLGR�D�SDUWLU�GR�GRPtQLR�GD�IXQomR�I�[�� �[�VHQ � �x

� ��

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figura 8.�*UáILFR�H�WDEHOD�JHUDGRV�SHOR�ZLQSORW�

$�WDEHOD�GD�ILJXUD���SHUPLWLX�DRV�DOXQRV�YDOLGDUHP�D�FRQMHFWXUD�GH�TXH�\� �[�VHQ � �x
� �

RVFLOD�GH������DWp���OHYDQGR�HP�FRQWD�R�GRPtQLR�GD�IXQomR��R�TXH�FDUDFWHUL]RX�FRUUHWDPHQWH�R�
LQWHUYDOR�GD�LPDJHP�GH�I�[���(VWD�DWLWXGH�LQWHOHFWXDO�GRV�HVWXGDQWHV��PDQLIHVWDGD�SHOD�H[SORUDomR�
GR�REMHWR�PDWHPáWLFR�D�SDUWLU�GD�FRQYHUVmR�H�FRRUGHQDomR�GR�UHJLVWUR�JUáILFR�H�ILJXUDO��WDEHOD���
SRVVLELOLWRX�DRV�DOXQRV�D�FDSDFLGDGH�GH�FRPSUHHQGHU�H�GH�VDEHU�R�TXH�IRL�IHLWR�GH�HUUDGR�QD�
UHVSRVWD�GR�LWHP�³G´��
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(P�UHODomR�DR�LWHP�³H´��R�SURIHVVRU�SHVTXLVDGRU�TXHVWLRQRX�HVVH�JUXSR�GH�HVWXGDQWHV�VREUH�
R�FRQFHLWR�GH�DVVtQWRWD�SDUD�TXH�D�SDUWLU�GR�JUáILFR�GD�ILJXUD����SXGHVVHP�YDOLGDU�D�FRQMHFWXUD�GH�
TXH�D�IXQomR�I�[� �[VLQ���[��RVFLOD�LQGHILQLGDPHQWH�HQWUH���[��H��[����

3HOR�7HRUHPD�GR�&RQIURQWR��RV�DOXQRV�FRQVWUXLUDP�D�GHVLJXDOGDGH�െݔ  ݊݁ݏݔ ቀଵ௫ቁ  ��ݔ
(P�VHJXLGD��GHVLJQDUDP�I�[� �[�H�K�[� [��$SOLFDUDP�RV�OLPLWHV�GH�IXQomR�SDUD�I�[��H�K�[��SDUD�[�
WHQGHQGR�D�]HUR�H�REVHUYDUDP�TXH�VHXV�UHVXOWDGRV�WHQGHP�D�]HUR��)LQDOL]DUDP��FRQFOXtUDP�TXH�
���
௫՜

.ݔ ሺ1݊݁ݏ ൗݔ ሻ� ����
1HVWD�WDUHID��R�JUXSR�GH�HVWXGDQWHV�PRELOL]RX�UHJLVWURV�GH�UHSUHVHQWDo}HV�VHPLyWLFDV�GH�

QDWXUH]D�DOJpEULFD�H�JUáILFD��ILJXUD�����3RUpP��DR�FRPSOHPHQWá�ORV�FRP�R�DX[tOLR�GR�ZLQSORW�
�ILJXUD�����D�FRPSUHHQVmR�GR�REMHWR�PDWHPáWLFR�WRUQRX�VH�PDLV�DFHVVtYHO��$�LQWHUYHQomR�GR�
SURIHVVRU�SHVTXLVDGRU�HP�UHVJDWDU�R�FRQFHLWR�GH�DVVtQWRWD�IRL�XP�SDVVR�LPSRUWDQWH�SDUD�PRWLYDU�
D�UHYLVmR�GDV�DWLWXGHV�LQWHOHFWXDLV�GRV�DOXQRV��RX�VHMD��TXH�D�DSOLFDomR�GR�7HRUHPD�)XQGDPHQWDO�
GD�7ULJRQRPHWULD�QR�LWHP�³H´�IRL�LQFRQVLVWHQWH�IUHQWH�j�PRELOL]DomR�GRV�UHJLVWURV�GH�
UHSUHVHQWDomR�VHPLyWLFD��

$�IXQFLRQDOLGDGH�GR�VRIWZDUH�ZLQSORW�QD�DWLYLGDGH�PDWHPáWLFD�GD�WDUHID���UHVVDOWRX�D�
FRQFRUGkQFLD�TXH�WHPRV�HP�UHODomR�D�*XLPDUmHV��������S����DR�DILUPDU�TXH�R�XVR�GRV�VRIWZDUHV�
PDWHPáWLFRV�DJLOL]D�SURFHVVRV�DOJpEULFRV��H�SRU�H[HPSOR��SRGH�SURSRUFLRQDU�DWLYLGDGHV�GH�
UHIOH[mR��FRPR�PXGDQoDV�GH�SDUkPHWURV�GDV�IXQo}HV��DOpP�GH�SHUPLWLU�YLVXDOL]DomR�JUáILFD��
3RGHP�SURSRUFLRQDU�XP�DPELHQWH�GH�LQYHVWLJDomR�SRU�SDUWH�GRV�DOXQRV��H�QmR�VLPSOHVPHQWH�XPD�
IRUPD�áJLO�GH�REWHU�UHVSRVWDV��

$R�UHIOHWLU�FRPR�VH�GHX�R�SURFHVVR�GH�GHVHQYROYLPHQWR�GDV�DWLYLGDGHV�PDWHPáWLFDV�GRV�
DOXQRV��SXGHPRV�SHUFHEHU�TXH�DV�WDUHIDV�SURSRVWDV�WRUQDUDP�VHPRPHQWRV�GH�LQYHVWLJDomR��QRV�
TXDLV�RV�HVWXGDQWHV�VH�GHSDUDYDP�FRP�SUREOHPDV�SDUD�VHUHP�UHVROYLGRV��$�VXEGLYLVmR�GRV�
PHVPRV��HP�SUREOHPDV�PHQRUHV��IRL�XPD�HVWUDWpJLD�SHGDJyJLFD�TXH�PRWLYRX�RV�HVWXGDQWHV�QD�
REVHUYDomR�GH�SURSULHGDGHV��QR�HVWDEHOHFLPHQWR�GH�UHODo}HV��SRVVLELOLWDQGR�D�DSUHQGL]DJHP�SHOD�
FRPSUHHQVmR�GRV�HQXQFLDGRV�GDV�WDUHIDV�SURSRVWDV��VRE�R�SRQWR�GH�YLVWD�PDWHPáWLFR�H�FRJQLWLYR��

'R�SRQWR�GH�YLVWD�PDWHPáWLFR��H[SORUDPRV�FRP�RV�HVWXGDQWHV�R�SURFHVVR�OyJLFR�GHGXWLYR�
SRU�PHLR�GD�DYDOLDomR�GH�FRQMHFWXUDV�QHFHVVáULDV�j�DSUHQGL]DJHP�GR�FRQFHLWR�GH�áUHD��WDUHID�����
GR�FRQFHLWR�GH�DVVtQWRWD�H�GD�DSOLFDELOLGDGH�GR�7HRUHPD�GR�&RQIURQWR��DPERV�SUHVHQWHV�QD�WDUHID�
����

'R�SRQWR�GHYLVWD�FRJQLWLYR��LQVWLJDPRV�D�PRELOL]DomR�H�FRRUGHQDomR�GH�UHJLVWURV�GH�
UHSUHVHQWDomR�VHPLyWLFD�GLVWLQWRV��QHFHVVáULRV�DR�DFHVVR�GRV�REMHWRV�PDWHPáWLFRV��QR�FDVR��RV�
UHIHULGRV�FRQFHLWRV�HP�TXHVWmR� 

(VWH�FHQáULR�GH�LQYHVWLJDomR�UHVVDOWRX�FRPR�UHVXOWDGR�GH�SHVTXLVD�TXH�RV�SRQWRV�GH�YLVWD�
PDWHPáWLFR�H�FRJQLWLYR��HPERUD�LQYHUVRV�VRE�D�SHUVSHFWLYD�GH�'XYDO���������QmR�VmR�
H[FOXGHQWHV��SHOR�FRQWUáULR��VmR�LQWHU�UHODFLRQDGRV�QR�SURFHVVR�GD�DSUHQGL]DJHP�$�LQWHU�UHODomR�
RFRUUHX�SHOR�IDWR�GH�TXH�D�DSUHHQVmR�FRQFHLWXDO�QR�FRQWH[WR�GR�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO�VH�
IH]�SHOD�PRELOL]DomR�H�FRRUGHQDomR�GH�GLYHUVRV�UHJLVWURV�GH�UHSUHVHQWDomR�DOJpEULFR��JHRPpWULFR��
WDEHOD�H�JUáILFR��
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Considerações finais 
4XDQGR�OHFLRQDPRV�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO��WHPRV�D�SUHRFXSDomR�FRP�R�

GHVHPSHQKR�QmR�VDWLVIDWyULR�GH�XPD�TXDQWLGDGH�VLJQLILFDWLYD�GH�DOXQRV��1HVWH�UHODWR�GH�SHVTXLVD�
DSUHVHQWDPRV�XP�FHQáULR�GH�LQYHVWLJDomR�FRP�R�REMHWLYR�GH�DQDOLVDU�D�DSUHHQVmR�FRQFHLWXDO�GRV�
DOXQRV�HQYROYLGRV�HP�GXDV�WDUHIDV��

1D�SULPHLUD��RV�HVWXGDQWHV�IRUDP�FDSD]HV�GH�SURGX]LU�VDEHUHV�HQYROYHQGR�R�FRQFHLWR�GH�
áUHD�GH�XPD�ILJXUD�ELGLPHQVLRQDO�YLD�OLPLWH�GH�IXQomR��(VWD�DSUHHQVmR�FRQFHLWXDO��HP�XP�
SULPHLUR�PRPHQWR�DUWLFXORX�R�UHJLVWUR�DOJpEULFR��JUáILFR�HR�ILJXUDO��SDUWLo}HV�GH�XPD�FXUYD�D�
SDUWLU�GD�FRQVWUXomR�GH�UHWkQJXORV���WRGRV�DSUHVHQWDGRV�QD�WHOD�GR�ZLQSORW��(P�XP�VHJXQGR�
PRPHQWR��D�FRQVWUXomR�GH�VXESUREOHPDV��SUREOHPDV�PHQRUHV��IH]�FRP�TXH�RV�DOXQRV�
UHJLVWUDVVHP�HP�XPD�WDEHOD�RV�FáOFXORV�IHLWRV�FRP�R�DX[tOLR�GH�OáSLV�H�SDSHO��$SRLDGRV�QHVWH�
UHJLVWUR�RV�DOXQRV�XWLOL]DUDPRXWUR�UHJLVWUR��QXPpULFR��SDUD�HVWDEHOHFHU�R�FáOFXOR�GD�áUHD�UHODWLYD�
D�FDGD�UHWkQJXOR�H��FRQVHTXHQWHPHQWH��GR�FRQMXQWR�GH�UHWkQJXORV���

3DUD�FDGD�VXESUREOHPD�UHFRUUHUDP�j�YLVXDOL]DomR�JUáILFD�SURSRUFLRQDGD�SHOR�ZLQSORW�FRP�
R�REMHWLYR�GH�DYDOLDU�D�FRQYHUJrQFLD�QR�FáOFXOR�GD�áUHD�UHTXHULGD��2�IDWR�GH�TXH�D�FDGD�QRYD�
FRQYHUJrQFLD��D�GLIHUHQoD�HQWUH�RV�FáOFXORV�GDV�áUHDV�IRL�ILFDQGR�FDGD�YH]�PHQRU�SHUPLWLX�DRV�
DOXQRV�XWLOL]DUHP�R�UHJLVWUR�GD�OtQJXD�QDWXUDO�SDUD�VLVWHPDWL]DU�LQWXLWLYDPHQWH�R�FRQFHLWR�GH�
LQWHJUDO�QD�SHUVSHFWLYD�JHRPpWULFD���

1D�VHJXQGD�WDUHID�D�DSUHHQVmR�FRQFHLWXDO�SRU�SDUWH�GRV�DOXQRV�RFRUUHX�FRP�D�YDORUL]DomR�
GRV�VHXV�HUURV�FRPHWLGRV��QR�VHQWLGR�GH�VHUYLUHP�GH�EDVH�SDUD�R�SURFHVVR�DSUHQGL]DJHP��
5HFRUUHPRV�DR�UHJLVWUR�JUáILFR�H�GH�WDEHOD��JHUDGRV�QR�ZLQSORW��SDUD�TXH�RV�DOXQRV�SXGHVVHP�
FRQIURQWDU�FRP�RV�VHXV�UHJLVWURV�DOJpEULFRV�H��UHYHU�RV�HUURV�SURGX]LGRV���

$�YLVXDOL]DomR�JUáILFD�GD�WDUHID�SHUPLWLX�DRV�DOXQRV�D�FRRUGHQDomR�GRV�UHJLVWURV�GH�
UHSUHVHQWDomR�VHPLyWLFD�PRELOL]DGRV�QD�DWLYLGDGH�PDWHPáWLFD�GD�WDUHID����(VWD�FRRUGHQDomR�QmR�
VH�IH]�GH�IRUPD�GLUHWD��SRLV�D�DSOLFDELOLGDGH�FRUUHWD�GR�7HRUHPD�GR�&RQIURQWR�Vy�IRL�SRVVtYHO�
TXDQGR�RV�DOXQRV�FRPSUHHQGHUDP�VREUH�D�LPSRUWkQFLD�GR�FRQFHLWR�GH�DVVtQWRWD��1D�
UHSUHVHQWDomR�JUáILFD�SURGX]LGD�QR�ZLQSORW��QmR�IRL�LQFOXVD�DV�DVVtQWRWDV��FRPSURPHWHQGR�D�
UHDOL]DomR�FRUUHWD�GD�WDUHID��3RUpP��D�LQWHUYHQomR�GR�SURIHVVRU�SHVTXLVDGRU�IRL�GH�VXPD�
LPSRUWkQFLD�SDUD�DWHQXDU�RV�HUURV�WUDQVLWyULRV���

Referências e bibliografia 
$OPRXORXG��6��$����������)XQGDPHQWRV�GD�GLGáWLFD�GD�PDWHPáWLFD��3DUDQá��(GLWRUD�8)35��

%DUURV��5��0���	0HORQL��/��*��3����������2�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�GH�FáOFXOR�GLIHUHQFLDO�H�
LQWHJUDO�SRU�PHLR�GH�PHWáIRUDV�H�UHFXUVR�PXOWLPtGLDV��,Q������&RQJUHVVR�%UDVLOHLUR�GH�(GXFDomR�HP�
(QJHQKDULD��&2%(1*(���3DVVR�)XQGR��(GLWRUD�GD�8QLYHUVLGDGH�GH�3DVVR�)XQGR��S����������

&KDUORW��%����������'D�UHODomR�FRP�R�VDEHU��HOHPHQWRV�SDUD�XPD�WHRULD��3RUWR�$OHJUH��$UWHV�0pGLFDV�6XO��

'¶DPRUH��%����������(SLVWHPRORJLD��'LGáWLFD�GD�0DWHPáWLFD�H�3UáWLFDV�GH�(QVLQR��%ROHPD��Y�����Q�����
5LR�&ODUR��S������������

'XYDO��5����������6HPLyVLV�H�SHQVDPHQWR�KXPDQR��5HJLVWUR�VHPLyWLFR�H�DSUHQGL]DJHQV�LQWHOHFWXDLV��
7UDGXomR�/rQLR�)HUQDQGHV�H�0DULVD�5RVDQL�$EUHX�GD�6LOYHLUD��6mR�3DXOR��(GLWRUD�GD�/LYUDULD�GD�
)tVLFD��

'XYDO��5����������4XDLV�WHRUtDV�H�PpWRGRV�SDUD�SHVTXLVD�VREUH�R�HQVLQR�GD�PDWHPáWLFD"�3UD[LV�(GXFDWLYD��
������3RQWD�*URVVD��S�����������
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*XLPDUmHV��2��/����������&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO��GR�DOJHEULVPR�jV�UHSUHVHQWDo}HV�P~OWLSODV��,Q��
����5HXQLmR�$QXDO�GD�$13(G��&D[DPEX����S��

-HVXV��$��5���3HL[RWR��$��	�0DVFDUHQKDV��0����������9LVXDOL]DQGR�IXQo}HV��)DPLOLDV�GH�JUáILFRV��UHWDV�
WDQJHQWHV�H�áUHDV�GH�ILJXUDV�SODQDV�FRP�D�XWLOL]DomR�GH�VRIWZDUH�OLYUH��,Q��,�%LHQDO�GD�6RFLHGDGH�
%UDVLOHLUD�GH�0DWHPáWLFD��6DOYDGRU��6RFLHGDGH�%UDVLOHLUD�GH�0DWHPáWLFD����S��

3RQWH��-��3����������(VWXGRV�GH�FDVR�HP�(GXFDomR�0DWHPáWLFD��%ROHPD����������5LR�&ODUR��S����������

6RX]D��+��%��0����������3URIHVVRUHV��$OXQRV��(VFROD��6DEHU�±�UHODo}HV�DWUDYHVVDGDV�SHOD�FRQWUDGLomR��
HQWUHYLVWD�FRP�%HUQDUG�&KDUORW��&DGHUQRV�GH�(GXFDomR��Y�����3HORWDV��S��������
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1ivel de apropiaciyn tecnolygica con respecto al uso de recursos 

educativos abiertos en la ensexan]a de la Matemática a distancia en 
Costa Rica 

&ULVWLDQ�4uesada�)HUQáQGH]�
8QLYHUVLGDG�(VWDWDO�D�'LVWDQFLD�
&RVWD�5LFD�
FTXHVDGDI#XQHG�DF�FU��

Resumen 
(VWH�WUDEDMR�SUHVHQWD�ORV�UHVXOWDGRV�GH�XQD�LQYHVWLJDFLyQ�FX\R�REMHWLYR�SULQFLSDO�IXH�
HO�GH�GHWHUPLQDU�HO�QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�FRQ�UHVSHFWR�DO�XVR�GH�5HFXUVRV�
(GXFDWLYRV�$ELHUWRV�HQ�ORV�SURIHVRUHV�GHO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD�
GH�OD�8QLYHUVLGDG�(VWDWDO�D�'LVWDQFLD�GH�&RVWD�5LFD��FRQ�HO�ILQ�GH�SODQWHDU�HVWUDWHJLDV�
TXH�SHUPLWDQ�SRWHQFLDU�HO�XVR�GH�HVWRV�UHFXUVRV�\�FRQWULEXLU�D�PHMRUDU�OD�FDOLGDG�GH�OD�
SUáFWLFD�GRFHQWH��/D�LQYHVWLJDFLyQ�VH�DSR\y�HQ�OD�PHWRGRORJtD�GH�FDUáFWHU�
FXDQWLWDWLYD��FRQ�XQ�HQIRTXH�WUDQVHFFLRQDO�GHVFULSWLYR��6H�HPSOHy�HO�PRGHOR�GH�
DSURSLDFLyQ�GH�7,&V�GH�0RQWHV�\�2FKRD��������FRPR�DSR\R�HQ�OD�UHFRSLODFLyQ�\�
DQáOLVLV�GH�OD�LQIRUPDFLyQ��/D�SREODFLyQ�GH�HVWXGLR�FRQVLVWLy�GH����SURIHVRUHV��/RV�
UHVXOWDGRV�PRVWUDURQ�TXH�HO��������GH�ORV�SURIHVRUHV�DOFDQ]DQ�HO�QLYHO�GH�
XWLOL]DFLyQ��HVWRV�GRFHQWHV�KDFHQ�XVR�GH�ORV�5($�SDUD�LQWURGXFLU�XQ�WHPD��R�ELHQ�SDUD�
UHDOL]DU�UHSUHVHQWDFLRQHV�DSR\DGDV�SRU�JUáILFRV��YLGHRV��VLPXODFLRQHV�R�DQLPDFLRQHV�
�HOHPHQWRV�PX\�LPSRUWDQWHV�HQ�OD�HQVHxDQ]D�GH�OD�PDWHPáWLFD���DGHPáV��FRPSDUWHQ�
VXV�H[SHULHQFLDV�VREUH�HO�XVR�GH�5($�FRQ�ORV�FROHJDV�GHO�áUHD��\�FRODERUDQ�HQ�HO�
GHVDUUROOR�GH�FXUVRV�DSR\DGRV�SRU�HVWRV�UHFXUVRV� 
Palabras clave:�$SURSLDFLyQ�WHFQROyJLFD��5HFXUVRV�(GXFDWLYRV�$ELHUWRV��(QVHxDQ]D�
GH�OD�PDWHPáWLFD��(GXFDFLyQ�D�GLVWDQFLD��7HFQRORJtD�(GXFDWLYD��

Introducciyn 
(V�XQD�UHDOLGDG�TXH�OD�UáSLGD�WUDQVIRUPDFLyQ�GH�LQWHUQHW��OD�H[SDQVLyQ�GH�OD�WHOHIRQtD�

PyYLO��ORV�QXHYRV�GLVSRVLWLYRV�LQWHOLJHQWHV�\�OD�RIHUWD�WHFQROyJLFD�D�EDMR�FRVWR�KDQ�FRQWULEXLGR�D�
OD�HVWLPXODFLyQ�GH�QXHYDV�KDELOLGDGHV�WHFQROyJLFDV�\�KDQ�FRQVROLGDGR�³QXHYDV�IRUPDV�GH�
JHQHUDU��RUJDQL]DU�\�GLIXQGLU�HO�FRQRFLPLHQWR�´��&RER��������S������

(VWDV�FLUFXQVWDQFLDV�LUUXPSLHURQ�GHQWUR�GH�ORV�PRGHORV�HGXFDWLYRV�D�GLVWDQFLD�\�ORV�XELFy�
GHQWUR�GH�XQD�QXHYD�IDVH�WHFQROyJLFD�TXH�RIUHFH�XQD�RSRUWXQLGDG�GH�DGDSWDUVH�DO�LQWHUFDPELR�
VRFLDO�\�HGXFDWLYR�TXH�SURYHHQ�ORV�HQWRUQRV�YLUWXDOHV��HO�XVXDULR�\D�QR�HV�VROR�XQ�FRQVXPLGRU��
VLQR�TXH�HV�FRQVWUXFWRU�\�SURGXFWRU�GH�OD�LQIRUPDFLyQ���

/DV�QXHYDV�LQIUDHVWUXFWXUDV�WHFQROyJLFDV�IDYRUHFHQ�HO�LQWHUFDPELR�GH�OD�LQIRUPDFLyQ�\�HO�
HQWRUQR�GH�DSUHQGL]DMH�FRODERUDWLYR��&RQWUHUDV���������FX\RV�EHQHILFLRV�KDQ�DOFDQ]DGR�D�ORV�
QLYHOHV�GH�GLYXOJDFLyQ��GH�FRQVWUXFFLyQ�\�GH�LQWHUFDPELR�GH�ORV�5($��SXHV�VH�SXHGHQ�FRQVWUXLU�\�
GLVWULEXLU�D�DXGLHQFLDV�PDVLYDV�SRU�PHGLR�GH�LQWHUQHW��&HOD\D��/R]DQR�\�5DPtUH]���������(Q�HO�
FDVR�GH�OD�HGXFDFLyQ�D�GLVWDQFLD�HVWDV�SRVLELOLGDGHV�VH�YXHOYHQ�LPSUHVFLQGLEOHV�SDUD�SRGHU�
HQULTXHFHU�OD�SUáFWLFD�HGXFDWLYD�\�SHUPLWHQ�OD�LQWHUDFFLyQ�HQWUH�ORV�DFWRUHV�HGXFDWLYRV��
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$QWH�GLFKR�SDQRUDPD��HO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD�GH�OD�81('�SUHWHQGH�
DSURYHFKDU�HVD�UHYROXFLyQ�WHFQROyJLFD�TXH�KD�YHQLGR�UHSODQWHDQGR�\�UHQRYDQGR�ODV�PHWRGRORJtDV�
GH�HQVHxDQ]D�\�GHPDQGDQGR�OD�LQFXUVLyQ�GH�QXHYRV�GLVSRVLWLYRV�GH�LQIRUPDFLyQ�\�FRPXQLFDFLyQ�
HQ�ORV�HQWRUQRV�HGXFDWLYRV��&RER����������

&RPR�SDUWH�GH�OD�DFUHGLWDFLyQ�DQWH�HO�6,1$(6��HO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�
0DWHPáWLFD�UHDOL]y�XQ�3ODQ�GH�0HMRUDPLHQWR�HQ�HO�FXDO�VH�FRPSURPHWLy�D�EULQGDUOHV�XQD�
HQVHxDQ]D�GH�FDOLGDG�D�VXV�HVWXGLDQWHV�H�LQVWDU�D�VXV�GRFHQWHV�D�WHQHU�PáV�DFFHVR�D�OD�
LQIRUPDFLyQ��\�D�TXH�SXHGDQ�DGPLQLVWUDUOD��SURGXFLUOD��DGDSWDUOD�H�LQWHUFDPELDUOD��/R�DQWHULRU�
GHPDQGD�XQD�FRQVWDQWH�FDSDFLWDFLyQ�GH�VX�SHUVRQDO�DFDGpPLFR�FRQ�HO�ILQ�GH�TXH�SRVHDQ�XQD�
DGHFXDGD�DSURSLDFLyQ�WHFQROyJLFD�HQ�HO�XVR�GH�UHFXUVRV�GLGáFWLFRV�LQQRYDGRUHV�FRPR�SDUWH�GH�OD�
PHGLDFLyQ�SHGDJyJLFD�HQ�ORV�GLIHUHQWHV�FXUVRV���

/D�DSURSLDFLyQ�WHFQROyJLFD�LPSOLFD�OD�WUDQVIRUPDFLyQ�GHO�XVXDULR�\�GH�OD�WHFQRORJtD�SXHV�
GHSHQGH�GH�OD�PDQHUD�HQ�TXH�ORV�GRFHQWHV�DSUHKHQGHQ�R�VH�DSURSLDQ�GH�ODV�WHFQRORJtDV�\�FyPR�
HVWDV�UHSHUFXWHQ�\�FDPELDQ�OD�GLQáPLFD�GH�ORV�FXUVRV��6HJ~Q�0F$QDOO\��1DYDUUR�\�5RGUtJXH]��OD�
PDQHUD�HQ�TXH�³VH�LQWHJUDQ�ORV�QXHYRV�FRQRFLPLHQWRV�\�KDELOLGDGHV�PDQLILHVWDQ�HO�JUDGR�GH�
GRPLQLR�\�DSURSLDFLyQ�TXH�SUHVHQWD�HO�SURIHVRU´��FLWDGRV�SRU�&HOD\D�HW�DO��������S��������

6LQ�HPEDUJR��¢UHDOPHQWH�VH�HQFXHQWUDQ�FDSDFLWDGRV�ORV�GRFHQWHV�GHO�3URJUDPD�GH�
(QVHxDQ]D�GH�OD�0DWHPáWLFD�HQ�HO�XVR�GH�ORV�5($"��¢VRQ�ORV�GRFHQWHV�XQRV�VLPSOHV�
FRQVXPLGRUHV�R�H[SORWDQ�DO�Pá[LPR�ODV�FDSDFLGDGHV�GHO�UHFXUVR"��¢VRQ�FRQVXPLGRUHV�
DXWyQRPRV��DFWLYRV�\�FUHDWLYRV�R�PáV�ELHQ�ORV�XWLOL]DQ�GH�PDQHUD�SDVLYD"�\�¢DOFDQ]DQ�XQ�DOWR�
QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�HQ�XVR�GH�ORV�5($"��

$�SDUWLU�GH�ORV�FXHVWLRQDPLHQWRV�DQWHULRUHV��VH�SODQWHD�HO�SUREOHPD�TXH�VH�LQWHQWy�DFODUDU�
PHGLDQWH�HVWD�LQYHVWLJDFLyQ��¢FXáO�HV�HO�QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�GH�ORV�SURIHVRUHV�GHO�
3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD�GH�OD�81('�GH�&RVWD�5LFD�FRQ�UHVSHFWR�DO�XVR�GH�ORV�
5($"��

(O�SUHVHQWH�DUWtFXOR�SUHWHQGH�PRVWUDU�ORV�UHVXOWDGRV�GH�XQD�LQYHVWLJDFLyQ�GHVDUUROODGD�FRQ�
HO�ILQ�GH�UHVSRQGHU�ORV�DQWHULRUHV�FXHVWLRQDPLHQWRV��/D�LQYHVWLJDFLyQ�WRPy�FRPR�SREODFLyQ�D����
GRFHQWHV�GHO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD�GH�OD�81('�GH�&RVWD�5LFD�HQ�HO�3ULPHU�
&XDWULPHVWUH�GHO��������

Marco teyrico 
/D�LQYHVWLJDFLyQ�VH�FHQWUy�HQ�GRV�FRQVWUXFWRV�SULQFLSDOHV��ORV�5HFXUVRV�(GXFDWLYRV�

$ELHUWRV��5($��\�OD�$SURSLDFLyQ�7HFQROyJLFD��FRQFHSWRV�PX\�LPSRUWDQWHV�\�SUHVHQWHV�HQ�OD�
SUHJXQWD�GH�LQYHVWLJDFLyQ��6H�UHDOL]y�XQD�H[WHQVD�UHYLVLyQ�GH�OD�OLWHUDWXUD�HVFULWD�DOUHGHGRU�GHO�
WHPD��FRQ�HO�ILQ�GH�GHILQLU�WDQWR�GH�PDQHUD�WHyULFD�FRPR�RSHUDFLRQDO�HVWRV�FRQVWUXFWRV��HVWR�HV��
GHWHUPLQDU�ODV�SRVLEOHV�UHODFLRQHV�HQWUH�HOORV�DVt�FRPR�XQD�PDQHUD�GH�VHU�HYDOXDGRV��HQ�XQLyQ�
FRQ�WRGD�OD�LQIRUPDFLyQ�UHFDEDGD� 
Origen \ definiciyn de los Recursos (ducativos Abiertos 

'LYHUVRV�DXWRUHV��6DQWRV�+HUPRVD�HW�DO��������$WHQDV�5LYHUD�HW�DO��������&RQWUHUDV�������
\�%XUJRV��������FRQFXHUGDQ�TXH�HO�WpUPLQR�5($��X�2SHQ�(GXFDWLRQDO�5HVRXUFHV�2(5��IXH�
DFXxDGR�SRU�SULPHUD�YH]�HQ�HO������HQ�HO�PDUFR�GHO�)RUXP�RQ�WKH�,PSDFW�RI�2SHQ&RXUVHZDUH�RQ�
+LJKHU�(GXFDWLRQ�LQ�'HYHORSLQJ�&RXQWULHV�DXVSLFLDGR�SRU�OD�2UJDQL]DFLyQ�GH�ODV�1DFLRQHV�
8QLGDV�SDUD�OH�(GXFDFLyQ��OD�&LHQFLD�\�OD�&XOWXUD��81(6&2�SRU�VXV�VLJODV�HQ�LQJOpV����
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/D�LPSRUWDQFLD�GH�ORV�5($�HQ�HO�VHFWRU�HGXFDWLYR�VH�HYLGHQFLD�WDPELpQ�HQ�ODV�QXPHURVDV�
LQLFLDWLYDV�GH�OD�81(6&2�SDUD�FRQFHSWXDOL]DU�\�WHRUL]DU�DOUHGHGRU�GHO�IHQyPHQR��0XHVWUD�GH�
HVWR�HV�TXH�HQ�HO������\�FRQ�HO�DSR\R�GH�OD�)XQGDFLyQ�:LOOLDP�DQG�)ORUD�+HZOHWW��OD�81(6&2�
FUHR�OD�ZLNL�GHQRPLQDGD�2(5�&RPPXQLW\��XQ�HVSDFLR�SDUD�FRPSDUWLU�LQIRUPDFLyQ�\�WUDEDMDU�GH�
PDQHUD�FRODERUDWLYD�HQ�OD�SURGXFFLyQ�GH�5($���

$GHPáV�HQ�HO������VH�ILUPy�OD�Declaración de Ciudad del Cabo para la Educación 
Abierta�\�HQ�HO������VH�ILUPy�OD�Declaración de Dakar sobre los recursos educativos abiertos��
(Q�DPEDV�GHFODUDFLRQHV�VH�VHxDOD�TXH�ORV�5($�VRQ�HVHQFLDOHV�SDUD�ORJUDU�ORV�REMHWLYRV�GH�GLFKDV�
GHFODUDFLRQHV�LQWHUQDFLRQDOHV��81(6&2���������

8Q�IDFWRU�VRFLDO�TXH�VHJ~Q�$WHQDV�5LYHUD�HW�DO���������FRODERUy�DO�DXJH�GHO�GHVDUUROOR�GH�
ORV�5($�IXH�OD�FULVLV�HFRQyPLFD�GHO������\�FyPR�HVWD�UHSHUFXWLy�HQ�ORV�SUHVXSXHVWRV�GH�OD�
HGXFDFLyQ�GH�PXFKRV�SDtVHV�\�HQ�HO�LQFUHPHQWR�GHO�PDWHULDO�HGLWRULDO�FRPR�OLEURV��UHYLVWDV�\�
PDWHULDOHV�GLGáFWLFRV��(VWR�KL]R�TXH�PXFKDV�XQLYHUVLGDGHV�WUDWDUDQ�GH�EXVFDU�DOWHUQDWLYDV�TXH�
PDQWXYLHUDQ�ORV�LGHDOHV�GHPRFUáWLFRV�GH�OD�HGXFDFLyQ�S~EOLFD��$FWXDOPHQWH�ORV�5($�VH�XWLOL]DQ�
WDQWR�HQ�LQVWLWXFLRQHV�S~EOLFDV�FRPR�HQ�LQVWLWXFLRQHV�SULYDGDV�H�LQFOXVLYH�VH�KDQ�FRQYHUWLGR�HQ�
YDORUHV�DJUHJDGRV�TXH�OHV�SHUPLWHQ�FRPSHWLU�HQWUH�Vt�SRU�ORV�DOWRV�HVWáQGDUHV�HGXFDWLYRV��

<D�SDUD�HO������OD�81(6&2�HODERUy�XQD�JXtD�GRQGH�VH�DERUGDED�GH�PDQHUD�PáV�
VLVWHPDWL]DGD�ODV�JHQHUDOLGDGHV�VREUH�ORV�5($�\�ODV�SUHJXQWDV�IUHFXHQWHV�DOUHGHGRU�GH�ORV�
PLVPRV��(VWD�JXtD�VH�GHQRPLQy�A Basic Guide to Open Educational Resources: Frequently 
asked questions�\�HQ�HOOD�OD�81(6&2�DPSOLy�VX�GHILQLFLyQ�GH�5($�DO�DJUHJDU�TXH�VRQ�FXDOTXLHU�
UHFXUVR�HGXFDWLYR�GLVSRQLEOH�SDUD�HO�XVR�OLEUH�GH�ORV�HGXFDGRUHV�\�HVWXGLDQWHV��WDOHV�FRPR���

FXUULFXOXP�PDSV��FRXUVH�PDWHULDOV��WH[WERRNV��VWUHDPLQJ�YLGHRV��PXOWLPHGLD�DSSOLFDWLRQV��
SRGFDVWV��DQG�DQ\�RWKHU�PDWHULDOV�WKDW�KDYH�EHHQ�GHVLJQHG�IRU�XVH�LQ�WHDFKLQJ�DQG�OHDUQLQJ�
�81(6&2����������

>PDSDV�FXUULFXODUHV��PDWHULDOHV�GH�FXUVRV��OLEURV�GH�WH[WR��YLGHRV�HQ�VWUHDPLQJ��DSOLFDFLRQHV�
PXOWLPHGLD��SRGFDVWV�\�RWURV�PDWHULDOHV�TXH�KDQ�VLGR�GLVHxDGRV�SDUD�VX�XVR�HQ�OD�HQVHxDQ]D�
\�HO�DSUHQGL]DMH@��7UDGXFFLyQ�GHO�DXWRU���

(Q�HVWD�JXtD�OD�81(6&2�GHPDUFy�ORV�5($�\�ORV�GLIHUHQFLy�GH�RWURV�PDWHULDOHV�HGXFDWLYRV�
GLJLWDOL]DGRV��GLFKD�GHOLPLWDFLyQ�VH�FRQVLGHUD�GH�JUDQ�LPSRUWDQFLD�SDUD�OD�SUHVHQWH�LQYHVWLJDFLyQ�
SXHV�SODQWHD�OtPLWHV�HQ�HO�FDPSR�GH�DFFLyQ�DSOLFDEOHV�DO�SUREOHPD�TXH�FRPSHWH�HQ�HVWH�HVWXGLR��

0áV�UHFLHQWHPHQWH��HQ�HO�PDUFR�GHO�&RQJUHVR�0XQGLDO�VREUH�ORV�5HFXUVRV�(GXFDWLYRV�
$ELHUWRV��HQ�3DUtV�HQ�HO�������VH�GHILQH�D�ORV�5($�FRPR��

PDWHULDOHV�GH�HQVHxDQ]D��DSUHQGL]DMH�H�LQYHVWLJDFLyQ�HQ�FXDOTXLHU�VRSRUWH��GLJLWDO�R�GH�RWUR�
WLSR��TXH�VHDQ�GH�GRPLQLR�S~EOLFR�TXH�KD\DQ�VLGR�SXEOLFDGRV�FRQ�XQD�OLFHQFLD�DELHUWD�TXH�
SHUPLWD�HO�DFFHVR�JUDWXLWR�D�HVWRV�PDWHULDOHV��DVt�FRPR�VX�XVR��DGDSWDFLyQ�\�UHGLVWULEXFLyQ�
SRU�RWURV�VLQ�QLQJXQD�UHVWULFFLyQ�R�FRQ�UHVWULFFLRQHV�OLPLWDGDV��/DV�OLFHQFLDV�DELHUWDV�VH�
IXQGDQ�HQ�HO�PDUFR�H[LVWHQWH�GH�ORV�GHUHFKRV�GH�SURSLHGDG�LQWHOHFWXDO��WDO�FRPR�YLHQHQ�
GHILQLGRV�HQ�ORV�FRUUHVSRQGLHQWHV�DFXHUGRV�LQWHUQDFLRQDOHV��\�UHVSHWDQ�OD�DXWRUtD�GH�OD�REUD´�
�81(6&2��������S�����

Caractertsticas de los Recursos (ducativos Abiertos 
/RV�5($�SXHGHQ�VHU�WDQ�YDULDGRV�FRPR�OD�FUHDWLYLGDG�GH�VXV�FUHDGRUHV�\�XVXDULRV�OHV�

SHUPLWDQ��SRU�HMHPSOR�VH�SXHGH�LQFOXLU�UHFXUVRV�WDQ�GLYHUVRV�FRPR��PyGXORV�GLGáFWLFRV��
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SURJUDPDV�FXUULFXODUHV��OLEURV�GH�WH[WR��KHUUDPLHQWDV�GH�HYDOXDFLyQ��PDWHULDOHV�LQWHUDFWLYRV��
EDVHV�GH�GDWRV��DSOLFDFLRQHV��HQWUH�RWURV���

$QWH�WRGR��HV�SHUWLQHQWH�GLIHUHQFLDU�D�ORV�5($�GH�ORV�UHFXUVRV�GLJLWDOHV��HVWRV�~OWLPRV�VRQ�
PDWHULDOHV�FRGLILFDGRV�\�PDQLSXODGRV�SRU�FRPSXWDGRUD��OD�GLIHUHQFLD�PáV�LPSRUWDQWH�HV�TXH�DO�
PHQFLRQDU��UHFXUVRV�GLJLWDOHV�VH�KDEOD�GH�WHFQRORJtD��PLHQWUDV�TXH�HO�WpUPLQR�5($�VH�UHILHUH�D�
HGXFDFLyQ��WHFQRORJtD�\�SURSLHGDG�LQWHOHFWXDO��%RQLOOD��*DUFtD�\�*RQ]áOH]���������

3RU�SURSLHGDG�LQWHOHFWXDO�HQ�HO�FRQWH[WR�GH�ORV�5($�VH�HQWLHQGH�TXH�DXQTXH�PXFKRV�
UHFXUVRV�VH�HQFXHQWUDQ�OLFHQFLDGRV�EDMR�OD�FDWHJRUtD�GH�³GRPLQLR�S~EOLFR´��GH�LJXDO�PDQHUD�VH�
GHEH�KDFHU�HO�UHVSHFWLYR�UHFRQRFLPLHQWR�GH�OD�DXWRUtD�GH�ODV�SHUVRQDV�TXH�HODERUDURQ�HO�UHFXUVR��
OR�FXDO�GHEH�HVWDU�DFRUGH�D�ODV�QRUPDV�\�SULQFLSLRV�TXH�ULJHQ�ORV�GHUHFKRV�GH�DXWRU��%XUJRV��
�������

$XWRUHV�FRPR�'�$QWRQL��6FKPLGW�\�OD�2&'(��FLWDGRV�HQ�%RQLOOD�HW�DO��������GHVWDFDQ�
GLIHUHQWHV�HOHPHQWRV�HVHQFLDOHV�OLJDGRV�D�ORV�5($��SRU�HMHPSOR��VX�FRQWHQLGR�HGXFDWLYR��VX�
FDUáFWHU�WHFQROyJLFR�OLJDGR�DO�VRIWZDUH�FRQ�HO�TXH�VH�GHVDUUROOD�\�VX�PHGLR�GH�GLVWULEXFLyQ�\��SRU�
~OWLPR��VX�OLFHQFLD�DELHUWD�TXH�SHUPLWH�HO�GHUHFKR�D�VX�OLEUH�XWLOL]DFLyQ�\�FLUFXODFLyQ��

6LQ�HPEDUJR��SDUD�HYLWDU�FRQIXVLRQHV�FRQ�RWUR�WLSR�GH�UHFXUVRV�HGXFDWLYRV�HV�QHFHVDULR�SDUD�
OD�SUHVHQWH�LQYHVWLJDFLyQ�H[SOLFDU�ODV�FDUDFWHUtVWLFDV�EáVLFDV�GH�ORV�5($�TXH�DVHJXUHQ�VX�
SRUWDELOLGDG�JOREDO��/RV�5($�GHEHQ�VHU��

• $FFHVLEOHV��SXHV�VRQ�PDWHULDOHV�GH�DFFHVR�S~EOLFR�\�SXHGHQ�VHU�ORFDOL]DGRV�\�XWLOL]DGRV�HQ�
FXDOTXLHU�OXJDU�R�PRPHQWR��

• *UDWXLWRV��SXHV�VH�GHEH�JDUDQWL]DU�VX�XWLOL]DFLyQ�VLQ�TXH�VH�WHQJD�TXH�KDFHU�QLQJ~Q�SDJR�
HFRQyPLFR��GHOLPLWDFLRQHV�GHO�FRS\ULJKW�R�VXVFULSFLyQ�DOJXQD��VLHPSUH�TXH�VHD�SDUD�VX�XVR�
FRQ�ILQHV�DFDGpPLFRV��

• 3HUWLQHQWHV��SXHV�GHEHQ�WHQHU�FRQWHQLGRV�DGHFXDGRV�\�DSWRV�SDUD�HO�XVXDULR�\�VX�FRQWH[WR��
• )OH[LEOHV��TXH�SXHGHQ�VHU�DGDSWDGRV�D�FRQWH[WRV�SDUWLFXODUHV�\�R�UHJLRQDOHV��SDUD�TXH�HO�

UHFXUVR�SXHGD�VHU�WUDQVIHULEOH�HQ�GLIHUHQWHV�FRQWH[WRV�FXOWXUDOHV��
• &HUWLILFDEOHV��TXH�DVHJXUDQ�XQD�FDOLGDG�HQ�WpUPLQRV�WpFQLFRV�\�GH�FRQWHQLGR���
• 5HXWLOL]DEOHV��SXHV�SXHGHQ�VHU�PRGLILFDGRV��DGDSWDGRV�\�XWLOL]DGRV�HQ�GLIHUHQWHV�FRQWH[WRV�

HGXFDWLYRV��
• ,QWHURSHUDEOHV��TXH�IDFLOLWDQ�OD�DGDSWDFLyQ�HQWUH�GLIHUHQWHV�hardware�R�KHUUDPLHQWDV��
• 6RVWHQLEOHV��TXH�IXQFLRQDQ�FRUUHFWDPHQWH�D�SHVDU�GH�ORV�FDPELRV�TXH�VH�OHV�UHDOL]D���
• 6ROLGDULRV��SXHV�SXHGHQ�VHU�FRPSDUWLGRV�HQWUH�GLIHUHQWHV�PLHPEURV�GH�OD�FRPXQLGDG�

HGXFDWLYD���
(Q�WRGR�PRPHQWR�ORV�5($�FRQWULEX\HQ�D�OD�FRQVWUXFFLyQ�GHO�DSUHQGL]DMH��HVSHFLDOPHQWH�

DO�GHVDUUROOR�GH�FDSDFLGDGHV�LQGLYLGXDOHV�\�VRFLDOHV�TXH�OHV�SHUPLWDQ�D�ODV�SHUVRQDV�FRPSUHQGHU�\�
DFWXDU��6LQ�HPEDUJR��SDUD�TXH�ORV�5($�SXHGDQ�WUDQVIRUPDU�\�PHMRUDU�HO�DSUHQGL]DMH�GH�ORV�
HVWXGLDQWHV��HVWRV�GHEHQ�GH�VHU�DGDSWDGRV�SRU�VXV�GRFHQWHV�DFRUGH�DO�FRQWH[WR�FXOWXUDO��VRFLDO�\�
HFRQyPLFR�GH�OD�SUáFWLFD�HGXFDWLYD�HQ�FXHVWLyQ���

(V�GHFLU��VH�WUDVFLHQGH�HO�VLPSOH�FRQRFLPLHQWR�\�XVR�GH�ORV�5($��VLQR�TXH�SDUD�HVWR�VH�
GHEH�DOFDQ]DU�QLYHOHV�PáV�DOWRV�GH�DSURSLDFLyQ�WHFQROyJLFD��WDOHV�FRPR�DGDSWDFLyQ�\�
WUDQVIRUPDFLyQ��ORV�FXDOHV�VHUáQ�DERUGDGRV�HQ�GHWDOOH�HQ�HO�VLJXLHQWH�DSDUWDGR��
 



Apropiación Tecnológica y Recursos Educativos Abiertos en la Enseñanza de la Matemática� ����

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

La apropiaciyn tecnolygica 
/D�DSURSLDFLyQ�WHFQROyJLFD�FRQVLVWH�HQ�OD�PDQHUD�HQ�TXH�ODV�KHUUDPLHQWDV�WHFQROyJLFDV�VRQ�

DVXPLGDV�SRU�ORV�VXMHWRV��FyPR�ODV�XWLOL]DQ�SDUD�LQWHUSUHWDU�OD�UHDOLGDG�\�SDUD�FRQVWUXLU�OD�EDVH�GH�
VX�DSUHQGL]DMH��&ROáV�\�-LPpQH]���������7LHQH�TXH�YHU�FRQ�HO�FRQRFLPLHQWR��HO�XVR�\�OD�
PRGLILFDFLyQ�GH�ODV�WHFQRORJtDV�\�VX�QLYHO�SXHGH�YDULDU�VHJ~Q�HO�XVR�SURDFWLYR�\�GLQáPLFR�GH�
HVWDV�KHUUDPLHQWDV�WHFQROyJLFDV�SDUD�HVWLPXODU�HO�DSUHQGL]DMH�\�GHVDUUROODU�KDELOLGDGHV�TXH�
FRQWULEX\DQ�D�OD�FUHDFLyQ�GH�XQ�QXHYR�FRQRFLPLHQWR��

(O�SURFHVR�GH�DSURSLDFLyQ�LPSOLFD�TXH�VH�WUDVODGH�HO�FRQWURO�GHO�XVR�GH�ODV�KHUUDPLHQWDV�GH�
ORV�FRQWH[WRV�D�ORV�LQGLYLGXRV��&ROáV�\�-LPpQH]���������3RU�OR�WDQWR��OD�DSURSLDFLyQ�WHFQROyJLFD�
HV�XQ�SURFHVR�GLQáPLFR�\�IOH[LEOH�\�TXH�HVWá�WRWDOPHQWH�OLJDGR�DO�XVR�TXH�OHV�Gp�HO�LQGLYLGXR�D�ODV�
WHFQRORJtDV��FyPR�HVWH�VH�YHD�PRGLILFDGR�SRU�HO�XVR�GH�ODV�WHFQRORJtDV�\�FyPR�PRGLILFD�OD�
WHFQRORJtD�GH�DFXHUGR�FRQ�VXV�QHFHVLGDGHV���

/D�DSURSLDFLyQ�WHFQROyJLFD�HV�XQ�SURFHVR�TXH�WUDQVIRUPD�WDQWR�DO�XVXDULR�FRPR�D�OD�
WHFQRORJtD��&HOD\D�HW�DO��������SXHV�VX�FDUDFWHUtVWLFD�FHQWUDO�HV�TXH�ORV�XVXDULRV��GRFHQWHV�R�
HVWXGLDQWHV��SXHGDQ�LQFRUSRUDU�QXHYDV�PDQHUDV�GH�XWLOL]DU�OD�LQIRUPDFLyQ��WDQWR�DO�FUHDUOD�FRPR�
DO�FRPSDUWLUOD�FRQ�OD�D\XGD�GH�ODV�WHFQRORJtDV��&RER���������

$O�DSURSLDUVH�GH�ODV�WHFQRORJtDV��HO�GRFHQWH�LQHYLWDEOHPHQWH�YD�D�VXIULU�FDPELRV�D�OD�KRUD�
GH�HQIUHQWDUVH�D�VX�SODQHDPLHQWR�\�WUDEDMR�SHGDJyJLFR�GDGR�TXH�FRQVWUX\H�QXHYRV�FRQRFLPLHQWRV�
\�KDELOLGDGHV�GHVFRQRFLGDV�DQWHULRUPHQWH��HVWRV�FRQRFLPLHQWRV�\�GHVWUH]DV�YDQ�D�YDULDU�DFRUGH�DO�
JUDGR�GH�GRPLQLR�\�DSURSLDFLyQ�TXH�HO�HGXFDGRU�SRVHD�GH�ODV�WHFQRORJtDV��&HOD\D�HW�DO����������
8n modelo de evaluaciyn para la apropiaciyn tecnolygica 

0RQWHV�\�2FKRD�HQ�HO�DxR������UHDOL]DURQ�XQ�SUR\HFWR�GHQRPLQDGR�Evaluación de cursos 
apoyados por tecnología�SDUD�OD�3RQWLILFLD�8QLYHUVLGDG�-DYHULDQD�HQ�&DOL��&RORPELD��'H�HVWH�
SUR\HFWR�VXUJLy�HO�DUWtFXOR�Apropiación de las Tecnologías de la Información y Comunicación en 
cursos universitarios��HQ�HO�FXDO�JHQHUDURQ�XQ�PRGHOR�SDUD�FDUDFWHUL]DU�HO�FRQRFLPLHQWR��OD�
XWLOL]DFLyQ�\�OD�WUDQVIRUPDFLyQ�TXH�ORV�GRFHQWHV�KDFHQ�GH�ODV�7,&�HQ�VXV�FXUVRV���

(Q�HO�DUWtFXOR��ORV�DXWRUHV�SODQWHDQ�TXH�H[LVWHQ�GRV�SHUVSHFWLYDV�FRQ�ODV�TXH�VH�KD�DERUGDGR�
OD�DSURSLDFLyQ�WHFQROyJLFD��OD�SULPHUD�HV�³$SUHQGHU�GH�OD�WHFQRORJtD´�\�OD�VHJXQGD�³$SUHQGHU�
FRQ�OD�WHFQRORJtD´��(Q�OD�SULPHUD��VH�FRQVLGHUD�D�OD�WHFQRORJtD�FRPR�XQD�KHUUDPLHQWD�SDUD�
WUDVPLWLU�OD�LQIRUPDFLyQ��URPSHU�EDUUHUDV�GH�FRPXQLFDFLyQ�WDQWR�H[WHUQDV��OLPLWDFLyQ�GH�WLHPSR�\�
HVSDFLR��FRPR�LQWHUQDV��GLILFXOWDG�GH�HVWXGLDQWHV�GH�H[SUHVDUVH��\�GRQGH�HO�DOXPQR�FXPSOH�XQ�
SDSHO�PáV�SDVLYR�\�VyOR�GH�UHFHSWRU�GH�OD�LQIRUPDFLyQ��

&RQ�OD�SHUVSHFWLYD�GH�³$SUHQGHU�FRQ�OD�WHFQRORJtD´��HO�GRFHQWH�OD�XWLOL]D�HQ�GLVSRVLFLyQ�GH�
OD�FRQVWUXFFLyQ�GHO�FRQRFLPLHQWR�SRU�PHGLR�GHO�SDSHO�DFWLYR�\�FRODERUDWLYR�GHO�HVWXGLDQWH�GHQWUR�
GH�VX�SURFHVR�GH�DSUHQGL]DMH��/DV�7,&�VRQ�HPSOHDGDV�SDUD�GLVHxDU�\�UHVROYHU�SUREOHPDV�\�
GHPDQGDQ�XQ�PD\RU�QLYHO�GH�DQáOLVLV�\�SHQVDPLHQWR�SRU�SDUWH�GH�ORV�HVWXGLDQWHV��DGHPáV�GH�TXH�
OHV�SHUPLWHQ�DFHUFDUVH�D�SUREOHPDV�VLPLODUHV�D�ORV�TXH�YLYHQ�HQ�VX�YLGD�FRWLGLDQD�\�D�XWLOL]DU�VXV�
FRQRFLPLHQWRV�\D�DGTXLULGRV��0RQWHV�\�2FKRD���������

8QD�FDUDFWHUtVWLFD�LPSRUWDQWH�TXH�PHQFLRQDQ�0RQWHV�\�2FKRD��������GH�OD�SHUVSHFWLYD�
³$SUHQGHU�FRQ�OD�WHFQRORJtD´�HV�OD�GH�SRQHU�PHQRV�pQIDVLV�HQ�ODV�LQVWUXFFLRQHV�\�PáV�HQ�OD�
FUHDFLyQ�GH�DPELHQWHV�GH�DSUHQGL]DMH�GRQGH�VHD�HO�HVWXGLDQWH�HO�TXH�LQWHUSUHWH��RUJDQLFH�\�
FRQVWUX\D�VX�FRQRFLPLHQWR��D�WUDYpV�GH�HVFHQDULRV�PáV�FRQWH[WXDOL]DGRV�\�QR�WDQWR�D�SDUWLU�GH�
FRQWHQLGRV�DEVWUDFWRV��
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(VWDV�GRV�SHUVSHFWLYDV�KDQ�GDGR�SDVR�D�GLYHUVDV�LQYHVWLJDFLRQHV�DFHUFD�GH�OD�HYDOXDFLyQ�GHO�
LPSDFWR�GH�ODV�7,&��SHUR�VH�KDQ�HQIRFDGR�VLPSOHPHQWH�HQ�ORV�UHVXOWDGRV�DFDGpPLFRV�DOFDQ]DGRV��
ODV�DFWLWXGHV�GH�ORV�HVWXGLDQWHV�IUHQWH�DO�XVR�GH�ODV�7,&��OD�DGPLQLVWUDFLyQ�GHO�WLHPSR��OD�
DFFHVLELOLGDG�GH�ORV�PDWHULDOHV��ORV�DVSHFWRV�QHJDWLYRV�GH�OD�LQWHUDFFLyQ�\�HO�QLYHO�GH�VDWLVIDFFLyQ�
GH�ORV�DOXPQRV��(QIRTXHV�TXH�VHJ~Q��ORV�DXWRUHV�FLWDGRV��VRQ�LQVXILFLHQWHV�SDUD�HYDOXDU�OD�
DSURSLDFLyQ�GH�ODV�WHFQRORJtDV�GH�OD�LQIRUPDFLyQ�HQ�ORV�HVFHQDULRV�HGXFDWLYRV��SDUD�HOORV��³HV�
QHFHVDULR�FRQRFHU�OD�XWLOL]DFLyQ�TXH�UHDOPHQWH�VH�KDFH�GH�ODV�7,&�HQ�ORV�FXUVRV´��0RQWHV�\�
2FKRD��������S��������

OD�SHUVSHFWLYD�GH�DSUHQGHU�GH�OD�WHFQRORJtD�SUHVHQWD�XQ�YDFtR�VLJQLILFDWLYR�HQ�UHODFLyQ�FRQ�OD�
HYDOXDFLyQ�GH�VX�DSURSLDFLyQ��\�FDUHFH�GH�XQRV�LQVWUXPHQWRV�TXH�SHUPLWDQ�GDU�FXHQWD�GH�OD�
IRUPD�HQ�OD�TXH�OD�DSURSLDFLyQ�GH�OD�WHFQRORJtD�JHQHUD�FDPELR�HQ�ORV�FXUVRV�\�HQ�OD�PDQHUD�
GH�DSUHQGHU�GH�ORV�HVWXGLDQWHV��

6H�FRQVLGHUD�DGHPáV��TXH�H[LVWH�XQ�IDOWDQWH�GH�HYDOXDFLRQHV�HQIRFDGDV�HQ�HO�GRFHQWH�SRU�OR�
FXDO�FREUD�SHUWLQHQFLD�HO�SUHVHQWH�HVWXGLR��SXHV�HO�HQIRTXH�HVWá�FHQWUDGR�HQ�HO�XVR�TXH�UHDOL]DQ�
ORV�GRFHQWHV�GH�ODV�7,&��

3RU�HVWD�UD]yQ��HV�QHFHVDULR�DPSOLDU�ORV�KRUL]RQWHV�GH�OD�HYDOXDFLyQ�\�SODQWHDU�QXHYRV�
HQIRTXHV�SDUD�DFHUFDUVH�D�OD�DSURSLDFLyQ�WHFQROyJLFD��3DUD�HVWR��ORV�DXWRUHV�SODQWHDURQ�XQ�PRGHOR�
D�SDUWLU�GH�OD�DGDSWDFLyQ�GH�GRV�HVWXGLRV�UHDOL]DGRV�SUHYLDPHQWH��(O�SULPHUR�HV�HO�SODQWHDGR�HQ�
�����SRU�+RRSHU�\�5LHEHU�\�HO�VHJXQGR�HO�SURSXHVWR�HQ������SRU�2UR]FR��2FKRD�\�6áQFKH]�
�DPERV�FLWDGRV�SRU�0RQWHV�\�2FKRD���������

6HJ~Q�PHQFLRQD�0RQWHV�\�2FKRD��������HO�PRGHOR�GH�HYDOXDFLyQ�GH�+RRSHU�\�5LHEHU�
SODQWHD�GLYHUVDV�IDVHV�GH�DSURSLDFLyQ�WHFQROyJLFD��GH�ODV�FXDOHV�ORV�DXWRUHV�UHVFDWDQ�OD�
integración��OD�re-organización \�OD�evolución.��

/D�IDVH�GH�integración�VH�HQIRFD�HQ�HO�XVR�GH�OD�WHFQRORJtD�FRPR�PHGLR�GH�WUDVPLVLyQ�GH�OD�
LQIRUPDFLyQ�\�FRPR�KHUUDPLHQWD�SDUD�FRPXQLFDUVH�FRQ�ORV�HVWXGLDQWHV���

/D�IDVH�GH�re-orientación�VH�XWLOL]D�OD�WHFQRORJtD�FRPR�KHUUDPLHQWD�SDUD�FRQVWUXLU�
FRQRFLPLHQWR�PáV�TXH�SDUD�WUDVPLWLU�LQIRUPDFLyQ��HQ�HVWD�IDVH�HO�GRFHQWH�RULHQWD�DFWLYLGDGHV�SDUD�
TXH�HO�HVWXGLDQWH�DGTXLHUD�XQ�SDSHO�DFWLYR�GHQWUR�GH�VX�DSUHQGL]DMH��<�SRU�~OWLPR�OD�IDVH�GH�
evolución�HQ�OD�FXDO�ORV�GRFHQWHV�XWLOL]DQ�ODV�WHFQRORJtDV�GH�XQD�PDQHUD�PáV�GLQáPLFD�SDUD�
LQWHJUDUODV�HQ�VX�ODERU�GRFHQWH�\�SDUD�FRPSDUWLU�VXV�DYDQFHV�FRQ�HO�UHVWR�GH�OD�FRPXQLGDG�
HGXFDWLYD��

/RV�DXWRUHV�HQULTXHFHQ�HVWH�PRGHOR�GH�HYDOXDFLyQ�DO�FRPELQDUOR�FRQ�HO�PRGHOR�GH�
HYDOXDFLyQ�GH�OD�DSURSLDFLyQ�GH�SUáFWLFDV�FXOWXUDOHV�GH�2UR]FR��2FKRD�\�6áQFKH]���������'H�pVWH�
~OWLPR��ORV�DXWRUHV�UHDOL]DQ�XQD�DGDSWDFLyQ�GH�WUHV�FDWHJRUtDV��HO�conocimiento��OD�utilización�\�OD�
transformación���

(O�conocimiento�GH�OD�WHFQRORJtD�VH�HQIRFD�HQ�OD�UHSUHVHQWDFLyQ�\�XVRV�TXH�ORV�GRFHQWHV�
KDJDQ�GH�HOOD��GHVGH�OD�GHVFULSFLyQ�KDVWD�OD�FUHDFLyQ�GH�GLYHUVRV�HVFHQDULRV��/D�utilización�VH�
UHODFLRQD�FRQ�HO�XVR�FRWLGLDQR�GH�ODV�WHFQRORJtDV�HQ�HO�DPELHQWH�HGXFDWLYR�\�OD�transformación�VH�
UHILHUH�D�OD�DGDSWDFLyQ�\�PRGLILFDFLyQ�GH�ODV�SUáFWLFDV�HGXFDWLYDV�SRU�PHGLR�GH�OD�LQFXUVLyQ�GH�OD�
WHFQRORJtD��0RQWHV�\�2FKRD���������

'H�HVWD�PDQHUD��ORV�DXWRUHV�SODQWHDQ�XQ�QXHYR�PRGHOR�GH�HYDOXDFLyQ�GH�OD�DSURSLDFLyQ�
WHFQROyJLFD��HO�FXDO�HVWá�GLYLGLGR�HQ�WUHV�FDWHJRUtDV�integración��OD�re-organización \�OD�evolución 
\�FDGD�XQD�GH�HVWDV�D�VX�YH]�SXHGHQ�VHU�HYDOXDGDV�VHJ~Q�ORV�WUHV�QLYHOHV��R�VXEFDWHJRUtDV��GH�
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DSURSLDFLyQ��HO�conocimiento��OD�utilización�\�OD�transformación. 3DUD�RSHUDFLRQDOL]DU�GLFKDV�
FDWHJRUtDV��ORV�DXWRUHV�HODERUDQ�XQD�OLVWD�GH�UDVJRV�TXH�GHVFULEHQ�FDGD�QLYHO�GH�DSURSLDFLyQ�
WHFQROyJLFD��� 

Metodologta 
/D�LQYHVWLJDFLyQ�VH�DSR\y�HQ�OD�PHWRGRORJtD�GH�FDUáFWHU�FXDQWLWDWLYD��FRQ�XQ�HQIRTXH�

WUDQVHFFLRQDO�GHVFULSWLYR���$GHPáV��SURGXFWR�GH�OD�UHYLVLyQ�ELEOLRJUáILFD�UHDOL]DGD�\�UHVHxDGD�HQ�
HO�PDUFR�WHyULFR��VH�GHFLGLy�HPSOHDU�HO�PRGHOR�GH�DSURSLDFLyQ�GH�SUáFWLFDV�FXOWXUDOHV�GH�2UR]FR��
2FKRD�\�6áQFKH]��������FRPR�DSR\R�HQ�OD�UHFRSLODFLyQ�\�DQáOLVLV�GH�OD�LQIRUPDFLyQ�QHFHVDULD�
SDUD�HO�HVWXGLR��'H�HVWH�PRGHOR�VH�H[WUDMHURQ�\�DGDSWDURQ�FDWHJRUtDV�TXH�FRQWULEXLUtDQ�D�FODVLILFDU�
ORV�GDWRV�FXDQWLILFDEOHV�SDUD�UHVROYHU�HO�SUREOHPD�GH�LQYHVWLJDFLyQ��WDOHV�FRPR�ODV�IDVHV�GH�OD�
DSURSLDFLyQ�WHFQROyJLFD��integración��re-organización \�evolución \�VXV�VXEFDWHJRUtDV�GH�
DSURSLDFLyQ��HO�conocimiento��OD�utilización�\�OD�transformación. (VWDV�FDWHJRUtDV�GH�DQáOLVLV�
IXHURQ�XWLOL]DGDV�SDUD�PHGLU�HO�QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�SUHVHQWH�HQ�ORV�SDUWLFLSDQWHV���

6HJ~Q�+HUQáQGH]��)HUQáQGH]�\�%DSWLVWD��HQ�ORV�HQIRTXHV�FXDQWLWDWLYRV�³VH�LQYROXFUDQ�
PXFKRV�VXMHWRV�HQ�OD�LQYHVWLJDFLyQ�SRUTXH�VH�SUHWHQGH�JHQHUDOL]DU�ORV�UHVXOWDGRV�GHO�HVWXGLR´�
�������S�������3RU�HVWD�UD]yQ�VH�GHFLGLy�XWLOL]DU�OD�WRWDOLGDG�GH�ORV�SURIHVRUHV�TXH�UHDOL]DQ�ODERUHV�
GRFHQWHV�HQ�HO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD�GH�OD�8QLYHUVLGDG�(VWDWDO�D�'LVWDQFLD�GH�
&RVWD�5LFD�SDUD�SRGHU�SODQWHDU�FRQFOXVLRQHV�JHQHUDOL]DGDV�HQ�WRGD�OD�SREODFLyQ�H[LVWHQWH��&DEH�
GHVWDFDU�TXH�IXH�IDFWLEOH�FXEULU�DO�����OD�SREODFLyQ�GH�GRFHQWHV�����SURIHVRUHV�XQLYHUVLWDULRV�TXH�
GHVHPSHxDQ�ODERUHV�YLUWXDOHV�\�SUHVHQFLDOHV�GHQWUR�GH�OD�JHVWLyQ�GRFHQWH�GHO�3URJUDPD��XQ�
Q~PHUR�FRQVLGHUDEOH�SRU�OR�FXDO�QR�IXH�QHFHVDULR�UHDOL]DU�XQ�PXHVWUHR��

$GHPáV��VH�HOLJLHURQ�LQVWUXPHQWRV�TXH�SHUPLWLHUDQ�UHJLVWUDU�HO�XVR�GH�ORV�5($�HQ�ORV�
GRFHQWHV�GH�PDWHPáWLFD�\�TXH�D�VX�YH]�VH�SXGLHUDQ�FXDQWLILFDU�VHJ~Q�HO�QLYHO�GH�DSURSLDFLyQ�
WHFQROyJLFD�TXH�WXYLHUDQ��3DUD�OD�SUHVHQWH�LQYHVWLJDFLyQ�VH�XVDURQ�ORV�FXHVWLRQDULRV��ODV�HVFDODV�
SDUD�PHGLU�DFWLWXGHV�\�ORV�WHVW�GH�DSWLWXGHV��6H�HOLJLy�ORV�WHVW�GH�DSWLWXGHV�SXHV�³HVWRV�HVWáQ�
GLVHxDGRV�SDUD�PHGLU�OD�FDSDFLGDG�GH�ODV�SHUVRQDV�SDUD�UHDOL]DU�DOJR´��9DOHQ]XHOD�\�)ORUHV��������
S�������OR�FXDO�VH�DSOLFD�SHUIHFWDPHQWH�D�OD�KRUD�GH�PHGLU�OD�FDSDFLGDG�GH�ORV�GRFHQWHV�GH�XWLOL]DU�
ORV�5($��

3DUD�HODERUDU�GLFKRV�LQVWUXPHQWRV�VH�DGDSWDURQ�ODV�FDWHJRUtDV�GHVFULWDV�HQ�HO�0RGHOR�GH�
0RQWHV�\�2FKRD���������WDOHV�FRPR�ODV�IDVHV�GH�OD�DSURSLDFLyQ�WHFQROyJLFD��integración��re-
organización \�evolución \�VXV�VXEFDWHJRUtDV�GH�DSURSLDFLyQ��HO�conocimiento��OD�utilización�\�OD�
transformación.�

(Q�UHODFLyQ�FRQ�HO�SURFHGLPLHQWR�VHJXLGR�HQ�HVWD�LQYHVWLJDFLyQ��HO�PLVPR�IXH�OOHYDGR�D�
FDER�VLJXLHQGR�YDULDV�HWDSDV�D�VDEHU�����DSOLFDFLyQ�GH�LQVWUXPHQWRV�D�SDUWLFLSDQWHV�����
VLVWHPDWL]DFLyQ�GH�OD�LQIRUPDFLyQ�UHFRSLODGD�����DQáOLVLV�GH�GDWRV�\����HODERUDFLyQ�GH�
FRQFOXVLRQHV���

Análisis \ discusiyn de los resultados 
&RQ�HO�ILQ�GH�DOFDQ]DU�HO�REMHWLYR�GHO�HVWXGLR�IXH�GLVHxDGR��YDOLGDGR�\�DSOLFDGR�XQ�

FXHVWLRQDULR�DO�SHUVRQDO�GRFHQWH�SDUWLFLSDQWH�HQ�OD�LQYHVWLJDFLyQ���(O�FXHVWLRQDULR�DSOLFDGR�
FRQWHQtD�XQD�VHULH�GH�UDVJRV�TXH�LGHQWLILFDEDQ�ORV�GLIHUHQWHV�QLYHOHV�GH�DSURSLDFLyQ�WHFQROyJLFD�
GHVFULWRV�HQ�HO�PRGHOR�SURSXHVWR�SRU�0RQWHV�\�2FKRD���������ORV�FXDOHV�IXHURQ�DGDSWDGRV�GH�
DFXHUGR�FRQ�ODV�QHFHVLGDGHV�GH�HVWH�HVWXGLR���
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/RV�SURIHVRUHV�HQ�VX�JUDQ�PD\RUtD�FRQRFHQ�ODV�FDUDFWHUtVWLFDV�GH�ORV�5HFXUVRV�(GXFDWLYRV�
$ELHUWRV��LGHQWLILFDQ�DOJXQRV�5($�TXH�SRGUtDQ�LQFRUSRUDU�HQ�VX�ODERU�GRFHQWH�\�DGHPáV�VRQ�
FRQVFLHQWHV�GH�OD�LPSRUWDQFLD�TXH�WLHQHQ�ORV�5($��HQ�OD�HGXFDFLyQ�D�GLVWDQFLD��HVSHFtILFDPHQWH�
HQ�OD�FRQVWUXFFLyQ�GH�FRQRFLPLHQWR�PDWHPáWLFR��/RV�UDVJRV�DQWHULRUHV�VRQ�GLVWLQWLYRV�GHO�QLYHO�
GH�DSURSLDFLyQ�WHFQROyJLFD�GHQRPLQDGR�FRQRFLPLHQWR��\�ORV�UHVXOWDGRV�PXHVWUDQ�TXH�XQ��������
GH�ORV�SURIHVRUHV�SDUWLFLSDQWHV�DOFDQ]DQ�GLFKR�QLYHO��

6XPDGR�D�OR�DQWHULRU��VH�WLHQH�TXH�ORV�SURIHVRUHV�PDQLILHVWDQ�KDFHU�XVR�GH�ORV�5($�\D�VHD�
SDUD�LQWURGXFLU�XQ�WHPD��R�ELHQ�SDUD�UHDOL]DU�UHSUHVHQWDFLRQHV�DSR\DGDV�SRU�JUáILFRV��YLGHRV��
VLPXODFLRQHV�R�DQLPDFLRQHV��HOHPHQWRV�TXH�VH�YXHOYHQ�PX\�LPSRUWDQWHV�HQ�OD�HQVHxDQ]D�GH�OD�
PDWHPáWLFD��$GHPáV��PáV�GH�OD�PLWDG�GH�ORV�GRFHQWHV�WDPELpQ�LQGLFDQ�TXH�FRPSDUWHQ�VXV�
H[SHULHQFLDV�VREUH�HO�XVR�GH�5($�FRQ�ORV�FROHJDV�GHO�áUHD��\�FRODERUDQ�HQ�HO�GHVDUUROOR�GH�FXUVRV�
DSR\DGRV�SRU�HVWRV�UHFXUVRV���(VWRV�UDVJRV�SUHVHQWHV�HQ�HO��������GH�ORV�SURIHVRUHV�VRQ�
FDUDFWHUtVWLFRV�GHO�QLYHO�GH�XWLOL]DFLyQ���

/RV�UHVXOWDGRV�DQWHULRUHV�VRQ�PX\�LPSRUWDQWHV�SXHV�HQ�OD�HQVHxDQ]D�GH�OD�PDWHPáWLFD��D�
GLVWDQFLD���HO�XVR�GH�ODV�7,&V�VH�YXHOYH�XQ�DVSHFWR�IXQGDPHQWDO��\�PáV�D~Q�HO�XWLOL]DU�5HFXUVR�
(GXFDWLYRV�$ELHUWRV�TXH�QR�UHSUHVHQWHQ�FRVWRV�SDUD�ORV�GRFHQWHV�QL�HVWXGLDQWHV��(Q�SDUWLFXODU�ORV�
5($�VRQ�~WLOHV�SDUD�IRPHQWDU�HO�UD]RQDPLHQWR�PDWHPáWLFR��QR�REVWDQWH�HO�p[LWR�HVWá�VXMHWR�D�TXH�
VHDQ�LQWHJUDGRV�D�XQ�EXHQ�GLVHxR�LQVWUXFFLRQDO��ÈOYDUH]�HW�DO���������$GHPáV��HQ�IRUPD�
FRKHUHQWH�FRQ�&HOD\D�HW�DO���������HO�GRPLQLR�TXH�HO�SURIHVRU�SRVHD�HQ�FXDQWR�D�OD�XWLOL]DFLyQ�GH�
ORV�5($�HV�PRVWUDGR�WDQWR�HQ�OD�VHOHFFLyQ�GH�ORV�UHFXUVRV�FRPR�HQ�ODV�HVWUDWHJLDV�GH�HQVHxDQ]D�
TXH�SODQLILTXH�\�DSOLTXH�HQ�VXV�FXUVRV�FRQ�OD�D\XGD�GH�HVWRV�UHFXUVRV���

(V�LPSRUWDQWH�UHFRUGDU�TXH�OD�LQFOXVLyQ�GH�ORV�5($�QR�QHFHVDULDPHQWH�HV�VLQyQLPR�GH�
p[LWR�HQ�LQQRYDFLyQ�HGXFDWLYD��QL�TXH�JDUDQWL]DQ�PHMRUDV�HQ�OD�HQVHxDQ]D�\�HO�DSUHQGL]DMH��QL�TXH�
YDQ�D�VHU�OD�UHVSXHVWD�D�WRGDV�ODV�GHILFLHQFLDV�HQ�OD�HGXFDFLyQ��HO�DSRUWH�GH�ORV�5($�YD�D�
GHSHQGHU�HQ�TXp�PHGLGD�HO�GRFHQWH�H[SORWH�DO�Pá[LPR�ODV�FDSDFLGDGHV�GH�GLFKRV�UHFXUVRV�\�VH�
DSURSLHQ�DGHFXDGDPHQWH�GH�HOORV��GH�DKt�OD�LPSRUWDQFLD�GH�TXH�ORV�SURIHVRUHV�DOFDQFHQ�QLYHOHV�
DOWRV�GH�DSURSLDFLyQ�WHFQROyJLFD�HQ�HO�XVR�GH�ORV�5($����

$�OD�OX]�GH�ORV�UHVXOWDGRV�DQWHULRUHV�HV�IDFWLEOH�REWHQHU�ODV�SULPHUDV�FRQFOXVLRQHV�GHO�
HVWXGLR��SRU�FXDQWR�IXH�SRVLEOH�PHGLU�HO�QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�GH�ORV�SURIHVRUHV�
SDUWLFLSDQWHV�HQ�HVWD�LQYHVWLJDFLyQ�����
8so de los Recursos (ducativos Abiertos por parte de los profesores 

/RV�UHVXOWDGRV�PXHVWUDQ�TXH�ORV�GRFHQWHV�HVWáQ�EDVWDQWH�IDPLOLDUL]DGRV�FRQ�HO�XVR�GH�
5HFXUVRV�HGXFDWLYRV�DELHUWRV�SDUD�OD�FRQVWUXFFLyQ�GH�JUáILFDV�\�GH�DSR\R�HQ�FRQVWUXFFLRQHV�
JHRPpWULFDV��DVt�FRPR�SDUD�OD�FUHDFLyQ�GH�FRQWHQLGRV�HGXFDWLYRV���6H�PXHVWUD�XQD�GHELOLGDG�HQ�HO�
XVR�GH�DVLVWHQWHV�SDUD�SUREDELOLGDG�\�HVWDGtVWLFD�DVt�FRPR�GH�FáOFXOR�VLPEyOLFR�\�QXPpULFR��SRU�
OR�TXH�VH�SRGUtD�SODQWHDU�HVWUDWHJLDV�TXH�SHUPLWDQ�DO�GRFHQWH�LQGDJDU�\�H[SORUDU�UHFXUVRV�GH�HVWH�
WLSR�TXH�SXHGD�XWLOL]DU�SRVWHULRUPHQWH�HQ�VX�IXQFLyQ�GRFHQWH���

1R�REVWDQWH��VREUHVDOH�HO�KHFKR�GH�TXH�ORV�SURIHVRUHV�HQ�VX�PD\RUtD�HVWáQ�DQXHQWHV�D�
UHFLELU�FDSDFLWDFLyQ�HQ�HO�XVR�GH�PHGLRV�WHFQROyJLFRV�SDUD�OD�HQVHxDQ]D�GH�OD�PDWHPáWLFD��(VWR�
IDYRUHFH�VHJ~Q�&HOD\D�HW�DO��������TXH�ORV�SURIHVRUHV�GHVDUUROOHQ�ODV�KDELOLGDGHV�UHTXHULGDV�SDUD�
DSURYHFKDU�GHQWUR�GH�VXV�ODERUHV�GRFHQWHV�ODV�SRWHQFLDOLGDGHV�GH�ODV�7,&V�\�GH�HVWD�IRUPD�
DXPHQWDU�VX�QLYHO�GH�DSURSLDFLyQ��
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4XL]á�XQ�DVSHFWR�TXH�IDYRUHFH�HVWD�GLVSRVLFLyQ�HQ�ORV�GRFHQWHV�HV�HO�IDFWRU�HGDG��SXHV�
VHJ~Q�VH�YHULILFy��HO�SURPHGLR�GH�HGDG�GH�ORV�SURIHVRUHV�HV�GH����DxRV��XQ������GHO�JUXSR�
GRFHQWH��WLHQH�PHQRV�GH����DxRV�GH�HGDG���(VWH�DVSHFWR�SXHGH�LQFLGLU��IDYRUDEOHPHQWH�HQ�TXH�
H[LVWD�LQWHUpV�SRU�FDSDFLWDFLRQHV�HQ�áUHDV�OLJDGDV�DO�XVR�GH�7,&V��

2WUR�DVSHFWR�D�VXEUD\DU�HV�TXH�HO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD�GH�OD�81('�
LQFRUSRUD�HQ�WRGRV�VXV�FXUVRV�GH�PDWHPáWLFD�HO�DSR\R�PHGLDQWH�OD�3ODWDIRUPD�GH�$SUHQGL]DMH�
0RRGOH��$�WUDYpV�GH�HVWH�HQWRUQR�GH�DSUHQGL]DMH�VH�SRQH�D�GLVSRVLFLyQ�GH�ORV�HVWXGLDQWHV�\�
SURIHVRUHV�XQD�VHULH�GH�UHFXUVRV�FRPR�YLGHRV��WH[WRV��SDTXHWHV�FRPSXWDFLRQDOHV��HQWUH�RWURV�
FRPR�DSR\R�SDUD�ORV�FXUVRV���

'H�HVWD�PDQHUD�HO�HQWRUQR�0RRGOH�VH�FRQYLHUWH�HQ�XQ�HVSDFLR�GH�LQWHUDFFLyQ�H�LQWHUFDPELR�
SURSLFLR�SDUD�TXH�HVWXGLDQWHV�\�SURIHVRUHV�WHQJDQ�OD�SRVLELOLGDG�GH�DFFHGHU�\�XWLOL]DU�5HFXUVRV�
(GXFDWLYRV�$ELHUWRV�FRPR�DSR\R�HQ�OD�JHVWLyQ�GH�ORV�FXUVRV��3RU�HVWH�PRWLYR��VH�YXHOYH�GH�JUDQ�
LPSRUWDQFLD�HO�TXH�ORV�GRFHQWHV�SRVHDQ�KDELOLGDGHV�SDUD�³PDQHMDUVH´�GHQWUR�GH�HVWH�HQWRUQR�
YLUWXDO��

/RV�UHVXOWDGRV�PXHVWUDQ�TXH�XQ�DOWR�SRUFHQWDMH�GH�ORV�SURIHVRUHV�VRQ�FDSDFHV�GH�UHDOL]DU�
ODV�WDUHDV�PáV�IUHFXHQWHV�HQ�HO�HQWRUQR�GH�DSUHQGL]DMH�FRPR�DFFHGHU�\�QDYHJDU�HQ�HO�PLVPR��
VXELU�DUFKLYRV�\�DFWLYDU�UHFXUVRV�DVt�FRPR�JHVWLRQDU�WDUHDV��IRURV�\�FXHVWLRQDULRV��6H�HYLGHQFLD�
XQD�QHFHVLGDG�HQ�ORV�SURIHVRUHV�GH�VHU�FDSDFLWDGRV�HQ�HO�XVR�GH��JORVDULRV��OHFFLRQHV��SDTXHWHV��GH�
FRQWHQLGR�6&250��DVt�FRPR�HQ�HO�XVR�GH�ZLNLV���3RWHQFLDU�HO�XVR�GH�HVWD�~OWLPD�KHUUDPLHQWD��
FRQWULEXLUtD�DGHPáV�D�TXH�HO�SURIHVRU�SODQWHH�HVWUDWHJLDV�GH�DSUHQGL]DMH�HQ�DPELHQWHV�
FRODERUDWLYRV��DVSHFWR�GHO�QLYHO�GH�DSURSLDFLyQ�GH�XWLOL]DFLyQ�HQ�TXH�VH�GHWHFWy�XQD�QHFHVLGDG�GH�
PHMRUDU��

6H�UHLWHUD�TXH�ORV�5($�FRQWULEX\HQ�D�OD�FRQVWUXFFLyQ�GHO�DSUHQGL]DMH��HVSHFLDOPHQWH�DO�
GHVDUUROOR�GH�FDSDFLGDGHV�LQGLYLGXDOHV�\�VRFLDOHV�TXH�OH�SHUPLWDQ�D�ODV�SHUVRQDV�FRPSUHQGHU�\�
DFWXDU��6LQ�HPEDUJR��SDUD�TXH�ORV�5($�SXHGDQ�WUDQVIRUPDU�\�PHMRUDU�HO�DSUHQGL]DMH�GH�ORV�
HVWXGLDQWHV��pVWRV�GHEHQ�GH�VHU�DGDSWDGRV�SRU�VXV�GRFHQWHV�DFRUGH�DO�FRQWH[WR�FXOWXUDO��VRFLDO�\�
HFRQyPLFR�GH�OD�SUáFWLFD�HGXFDWLYD�HQ�FXHVWLyQ��

Conclusiones 
/RV�REMHWLYRV�GH�HVWD�LQYHVWLJDFLyQ�IXHURQ�DOFDQ]DGRV��(Q�SULPHU�OXJDU��IXH�SRVLEOH�DGDSWDU�

HO�PRGHOR�GH�DSURSLDFLyQ�GH�7,&V�GH�0RQWHV�\�2FKRD��������D�ODV�QHFHVLGDGHV�GH�HVWD�
LQYHVWLJDFLyQ��\�FRQ�HOOR�UHDOL]DU�OD�UHFRSLODFLyQ�\�DQáOLVLV�GH�OD�LQIRUPDFLyQ�QHFHVDULD�SDUD�HO�
SUHVHQWH�HVWXGLR����

/RV�UHVXOWDGRV�SHUPLWLHURQ�GHWHUPLQDU�TXH��XQ��������GH�ORV�SURIHVRUHV�SDUWLFLSDQWHV�
DOFDQ]DQ�HO�QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�GHQRPLQDGR�FRQRFLPLHQWR��HVWRV�GRFHQWHV�SUHVHQWDQ�
UDVJRV�GLVWLQWLYRV�GH�GLFKR�QLYHO�FRPR�HO�FRQRFHU�ODV�FDUDFWHUtVWLFDV�GH�ORV�5HFXUVRV�(GXFDWLYRV�
$ELHUWRV��LGHQWLILFDU�DOJXQRV�5($�TXH�SRGUtDQ�LQFRUSRUDU�HQ�VX�ODERU�GRFHQWH�\�VHU�FRQVFLHQWHV�
GH�OD�LPSRUWDQFLD�TXH�WLHQHQ�ORV�5($��HQ�OD�HGXFDFLyQ�D�GLVWDQFLD��HVSHFtILFDPHQWH�HQ�OD�
FRQVWUXFFLyQ�GH�FRQRFLPLHQWR�PDWHPáWLFR���

$VLPLVPR��HO�DQáOLVLV�GHWHFWy�TXH�HO��������GH�ORV�SURIHVRUHV�SDUWLFLSDQWHV�GHO�HVWXGLR�
UHFXUUHQ�D�ORV�5($�SDUD�LQWURGXFLU�XQ�WHPD��SDUD�UHDOL]DU�UHSUHVHQWDFLRQHV�DSR\DGDV�SRU�JUáILFRV��
YLGHRV��VLPXODFLRQHV�R�DQLPDFLRQHV��$GHPáV�GH�FRPSDUWLU�VXV�H[SHULHQFLDV�VREUH�HO�XVR�GH�5($�
FRQ�ORV�FROHJDV�GHO�áUHD��\�FRODERUDU�HQ�HO�GHVDUUROOR�GH�FXUVRV�DSR\DGRV�SRU�HVWRV�UHFXUVRV����
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'HQWUR�GH�ORV�SULQFLSDOHV�KDOOD]JRV�GH�HVWD�LQYHVWLJDFLyQ�VH�GHVWDFD�HQ�HO�KHFKR�GH�TXH�XQ�
SRUFHQWDMH�PD\RU�DO�����GH�ORV�GRFHQWHV�LQYROXFUDGRV�DOFDQ]DQ�HO�QLYHO�GH�DSURSLDFLyQ�
WHFQROyJLFD�GH�XWLOL]DFLyQ�GH�DFXHUGR�FRQ�HO�PRGHOR�GH�0RQWHV�\�2FKRD���������&RQMXQWDPHQWH�
D�HVWR��VH�VXEUD\D�WDPELpQ�TXH�PáV�GH�XQ�����GH�ORV�GRFHQWHV�DOFDQ]DQ��HO��QLYHO�GH�
WUDQVIRUPDFLyQ����

3RU�RWUD�SDUWH�VH�FXPSOLy�FRQ�RWUR�GH�ORV�REMHWLYRV�GHO�HVWXGLR��SXHV�IXH�SRVLEOH�GHWHUPLQDU�
FXáOHV�VRQ�ODV�QHFHVLGDGHV�GH�FDSDFLWDFLyQ�GH�ORV�GRFHQWHV�HQ�UHODFLyQ�FRQ�OD�XWLOL]DFLyQ��GH�
5HFXUVRV�(GXFDWLYRV�$ELHUWRV��HVWR�FRQVLGHUDQGR�DTXHOORV�UHFXUVRV�FRP~QPHQWH�XVDGRV�HQ�ORV�
FXUVRV�GHO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD��\�TXH�D�MXLFLR�GH�ORV�HQFDUJDGRV�GH�&áWHGUD�
\�3URJUDPD��VH�UHTXLHUH�TXH�ORV�SURIHVRUHV�VHDQ�DSWRV�GH�XWLOL]DUORV���

(Q�SULPHU�OXJDU��VH�PXHVWUD�OD�H[LVWHQFLD�GH�XQD�GHELOLGDG�HQ�HO�XVR�GH�DVLVWHQWHV�SDUD�
SUREDELOLGDG�\�HVWDGtVWLFD�DVt�FRPR�GH�FáOFXOR�VLPEyOLFR�\�QXPpULFR��SRU�OR�TXH�VH�SRGUtD�
SODQWHDU�HVWUDWHJLDV�TXH�SHUPLWDQ�DO�GRFHQWH�LQGDJDU�\�H[SORUDU�UHFXUVRV�GH�HVWH�WLSR�TXH�SXHGD�
XWLOL]DU�SRVWHULRUPHQWH�HQ�VX�IXQFLyQ�GRFHQWH��1R�REVWDQWH�ORV�UHVXOWDGRV�PXHVWUDQ�TXH�ORV�
GRFHQWHV�HVWáQ�EDVWDQWH�IDPLOLDUL]DGRV�FRQ�HO�XVR�GH�5HFXUVRV�HGXFDWLYRV�DELHUWRV�SDUD�OD�
FRQVWUXFFLyQ�GH�JUáILFDV�\�GH�DSR\R�HQ�FRQVWUXFFLRQHV�JHRPpWULFDV��DVt�FRPR�SDUD�OD�FUHDFLyQ�GH�
FRQWHQLGRV�HGXFDWLYRV����

&RQMXQWDPHQWH��FRQVLGHUDQGR�HO�KHFKR�GH�TXH�HO�HQWRUQR�0RRGOH�HV�XQ�HVSDFLR�PHGLDQWH�HO�
FXDO�ORV�GRFHQWHV�\�HVWXGLDQWHV�GH�OD�FDUUHUD�WLHQHQ�OD�SRVLELOLGDG�GH�DFFHGHU�\�XWLOL]DU�5HFXUVRV�
(GXFDWLYRV�$ELHUWRV�FRPR�DSR\R�HQ�OD�JHVWLyQ�GH�ORV�FXUVRV��HO�HVWXGLR�SHUPLWLy�GHWHUPLQDU�TXH�
XQ�DOWR�SRUFHQWDMH�GH�ORV�SURIHVRUHV�VRQ�FDSDFHV�GH�UHDOL]DU�ODV�WDUHDV�PáV�IUHFXHQWHV�HQ�HO�
HQWRUQR�GH�DSUHQGL]DMH��DFFHGHU�\�QDYHJDU�HQ�HO�PLVPR��VXELU�DUFKLYRV�\�DFWLYDU�UHFXUVRV�DVt�
FRPR�JHVWLRQDU�WDUHDV��IRURV�\�FXHVWLRQDULRV����

6LQ�HPEDUJR�VH�HYLGHQFLy�XQD�QHFHVLGDG�GH�FDSDFLWDFLyQ�HQ�HO�XVR�GH��JORVDULRV��OHFFLRQHV��
SDTXHWHV��GH�FRQWHQLGR�6&250��DVt�FRPR�HQ�HO�XVR�GH�ZLNLV���6H�UHLWHUD�TXH�HO�SRWHQFLDU�HO�XVR�
GH�HVWD�~OWLPD�KHUUDPLHQWD��DSR\DUtD�OD�LPSOHPHQWDFLyQ�GH�HVWUDWHJLDV�GH�DSUHQGL]DMH�HQ�
DPELHQWHV�FRODERUDWLYRV��XQ�DVSHFWR�GHO�QLYHO�GH�DSURSLDFLyQ�GH�XWLOL]DFLyQ�HQ�TXH�VH�PRVWUy�XQD�
QHFHVLGDG�GH�PHMRUDU��

8QD�OLPLWDFLyQ�GHO�HVWXGLR�IXH�TXH���GRFHQWHV�GHO�SHUVRQDO�DFDGpPLFR�QR�FRODERUDURQ�
UHVSRQGLHQGR�HO�LQVWUXPHQWR��1R�REVWDQWH��HO�Q~PHUR�GH�SDUWLFLSDQWHV�DOFDQ]y�HO�����GH�OD�
SREODFLyQ�����SURIHVRUHV�HQ�WRWDO��XQD�FDQWLGDG�EDVWDQWH�VLJQLILFDWLYD�FRQ�OD�FXDO�GDGDV�ODV�
FDUDFWHUtVWLFDV�GHO�HVWXGLR��IXH�SRVLEOH�UHDOL]DU�XQD�GHVFULSFLyQ�GH�OD�SREODFLyQ�SDUWLFLSDQWH��
GHWHUPLQDU�VX�QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�FRQ�UHVSHFWR�DO�XVR�GH�5($�DVt�FRPR�VXV�
QHFHVLGDGHV�GH�FDSDFLWDFLyQ�HQ�UHODFLyQ�FRQ�OD�XWLOL]DFLyQ�GH�HVWRV�UHFXUVRV��\�GH�HVWD�PDQHUD�
JHQHUDOL]DU�ORV�UHVXOWDGRV�REWHQLGRV�D�OD�SREODFLyQ�HQ�HVWXGLR��

Recomendaciones 
7RPDQGR�HQ�FXHQWD�ODV�FRQFOXVLRQHV�REWHQLGDV�SURGXFWR�GH�HVWD�LQYHVWLJDFLyQ��VH�H[SRQHQ�

ODV�VLJXLHQWHV�UHFRPHQGDFLRQHV���

• 6H�KDFH�SHUWLQHQWH�TXH�HO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD��UHDOLFH�DFFLRQHV�
FRQWLQXDV�\�SHUPDQHQWHV�GH�FDSDFLWDFLyQ�PHGLDQWH�ODV�FXDOHV��VH�EULQGHQ�HVSDFLRV�D�ORV�
GRFHQWHV�SDUD�LQGDJDU�\�H[SORUDU�UHFXUVRV�HGXFDWLYRV�DELHUWRV�TXH�SHUPLWDQ�PHMRUDU�VX�
SUáFWLFD�GRFHQWH���'HQWUR�GH�HVWRV�UHFXUVRV�VH�HVWDEOHFHQ�FRPR�SULRULGDG�DVLVWHQWHV�SDUD�
SUREDELOLGDG�\�HVWDGtVWLFD�DVt�FRPR�GH�FáOFXOR�VLPEyOLFR�\�QXPpULFR��SRU�HMHPSOR�
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:LQ6WDWV��0á[LPD��+RMDV�GH�FáOFXOR��HQWUH�RWUDV���SXHVWR�TXH�VH�GHWHFWy�XQD�GHELOLGDG�HQ�
FXDQWR�D�VX�XVR���

• 6H�GHEH�DSURYHFKDU�OD�DQXHQFLD�\�DSHUWXUD�TXH�PDQLILHVWDQ�ORV�GRFHQWHV�HQ�UHFLELU�
FDSDFLWDFLyQ�HQ�HO�XVR�GH�PHGLRV�WHFQROyJLFRV�SDUD�OD�HQVHxDQ]D�GH�OD�PDWHPáWLFD��&RQ�
HVWR�VH�SRGUtDQ�UHJHQHUDU�HVSDFLRV�GH�FDSDFLWDFLyQ�\�IRUPDFLyQ�TXH�FRQYHUMDQ�D�DXPHQWDU�
HO�QLYHO�GH�DSURSLDFLyQ�WHFQROyJLFD�HQ�HO�SURIHVRUDGR��

• &RQ�HO�ILQ�GH�TXH�HO�SURIHVRU�SODQWHH�HVWUDWHJLDV�GH�DSUHQGL]DMH�HQ�DPELHQWHV�FRODERUDWLYRV��
VH�UHFRPLHQGD�HO�FDSDFLWDU�HQ�HO�XVR�GH�KHUUDPLHQWDV�FRPR�ZLNLV��SRUWDIROLRV�HOHFWUyQLFRV�
DVt�FRPR�HQ�SDTXHWHV��GH�FRQWHQLGR�6&250���$VLPLVPR��VH�UHFRPLHQGD�HO�FRQWLQXDU�
FDSDFLWDQGR�D�ORV�GRFHQWHV�HQ�HO�XVR�GH�ODV�GLIHUHQWHV�KHUUDPLHQWDV�\�OD�UHDOL]DFLyQ�GH�
WDUHDV�GH�JHVWLyQ�GH�FXUVRV�GHO�HQWRUQR�GH�DSUHQGL]DMH�0RRGOH��(VWR�\D�TXH�HO�DSR\R�
PHGLDQWH�OD�3ODWDIRUPD�GH�$SUHQGL]DMH�0RRGOH�HV�XQ�SXQWR�LPSRUWDQWH�HQ�ORV�FXUVRV�
RIUHFLGRV�SRU�HO�3URJUDPD�GH�(QVHxDQ]D�GH�OD�0DWHPáWLFD��\�GLFKR�HQWRUQR�YLUWXDO�VH�
FRQYLHUWH�HQ�XQ�HVSDFLR�GH�LQWHUDFFLyQ�H�LQWHUFDPELR�SURSLFLR�SDUD�TXH�HVWXGLDQWHV�\�
SURIHVRUHV��WHQJDQ�OD�SRVLELOLGDG�GH�DFFHGHU�\�XWLOL]DU�5HFXUVR�(GXFDWLYRV�$ELHUWRV�FRPR�
DSR\R�HQ�OD�JHVWLyQ�GH�ORV�FXUVRV���
&DEH�GHVWDFDU�TXH�FDGD�YH]�VRQ�PáV�ORV�HVWXGLDQWHV�TXH�GHVDUUROODQ�KDELOLGDGHV�\�

FRQRFLPLHQWRV�WHFQROyJLFRV�TXH�OHV�SHUPLWHQ�DSURSLDUVH�FRQ�UHODWLYD�IDFLOLGDG�GH�UHFXUVRV�SDUD�VX�
DSUHQGL]DMH��(Q�HVWH�VHQWLGR��VH�FRLQFLGH�FRQ�&HOD\D�HW�DO��������HQ�FXDQWR�KR\�SRU�KR\�HV�
QHFHVDULR�TXH�ORV�GRFHQWHV�GHVDUUROOHQ�ODV�KDELOLGDGHV�UHTXHULGDV�SDUD�GHVHPSHxDU�GH�PHMRU�
PDQHUD�VX�IXQFLyQ�HQ�ODV�FRQGLFLRQHV�DFWXDOHV�GHO�FRQWH[WR�HGXFDWLYR��3RU�WDOHV�UD]RQHV��GH�ORV�
UHVXOWDGRV�GH�HVWH�HVWXGLR�SXHGHQ�VXUJLU�QXHYDV�SUHJXQWDV�GH�LQYHVWLJDFLyQ��TXH�GHULYHQ�HQ�HO�
SODQWHDPLHQWR�GH�HVWUDWHJLDV�TXH�SHUPLWDQ�SRWHQFLDU�HO�XVR�GH�ORV�5($�SDUD�OD�PHMRUD�GH�ORV�
SURFHVRV�GH�DSUHQGL]DMH�\�FRQWULEXLU�D�PHMRUDU�OD�FDOLGDG�GH�OD�SUáFWLFD�GRFHQWH��
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2UR]FR��0���2FKRD��6���\�6áQFKH]��+����������3UáFWLFDV�FXOWXUDOHV�SDUD�OD�(GXFDFLyQ�GH�OD�1LxH]��
,WLQHUDULR�SDUD�UHFXSHUDU�\�6LJQLILFDU�3UáFWLFDV�&XOWXUDOHV�GHVGH�OD�3HUVSHFWLYD�GHO�'HVDUUROOR��&DOL��
&RORPELD��IXQGDFLyQ�$QWRQLR�5HVWUHSR�%DUFR��&HQWUR�GH�,QYHVWLJDFLRQHV�\�(VWXGLRV�DYDQ]DGRV�HQ�
3VLFRORJtD��FRJQLFLyQ�\�&XOWXUD��8QLYHUVLGDG�GHO�9DOOH��

5RGUtJXH]��&���6DOGDxD��%����������(VWUDWHJLDV�GH�HQVHxDQ]D�TXH�IDYRUHFHQ�HO�UD]RQDPLHQWR�OyJLFR�
PDWHPáWLFR�HQ�ORV�DOXPQRV�GH�SULPDULD�PHGLDQWH�OD�LPSOHPHQWDFLyQ�GH�5($��(Q�5DPtUH]�
0RQWR\D��0��6��\�%XUJRV�$JXLODU��-��9���(GV���Recursos Educativos Abiertos en ambientes 
enriquecidos con tecnología Innovación en la práctica educativa��SS��������0p[LFR��7HFQROyJLFR�
GH�0RQWHUUH\��

6DODGR��/����������&RQWULEXFLyQ�GH�ORV�UHFXUVRV�HGXFDWLYRV�DELHUWRV�DO�DSUHQGL]DMH�VLJQLILFDWLYR�GH�ODV�
WHFQRORJtDV�GH�LQIRUPDFLyQ�\�FRPXQLFDFLyQ�HQ�HO�HVWXGLDQWH�XQLYHUVLWDULR��Revista Internacional 
Administración & Finanzas (RIAF)��4��������������5HFXSHUDGR�GH�
KWWS���HKLV�HEVFRKRVW�FRP�HKRVW�GHWDLO"YLG �	VLG �FE�HH���IF��������E��D�
G�H�����FEG����VHVVLRQPJU���	KLG ���	EGDWD -P[KEPF�=;0PF�O�=7�OD*�]G&�VD;=O�G
E EWK	$1 ���������

6DQWRV�+HUPRVD��*���)HUUDQ�)HUUHU��1���$EDGDO��(����������5HFXUVRV�(GXFDWLYRV�$ELHUWRV��UHSRVLWRULRV�\�
XVR���6SDQLVK���El Profesional De La Información��21��������������GRL���������HSL������PDU����

81(6&2����������$�EDVLF�JXLGH�WR�2SHQ�(GXFDWLRQDO�5HVRXUFHV��2(5���9DQFRXYHU��&RPPRQZHDOWK�RI�
/HDUQLQJ��,6%1�����������������5HFXSHUDGR�GH�KWWS���RHU�XQHVFRFKDLU�RX�QO�"ZSIEBGO ���

81(6&2���������&RQJUHVR�0XQGLDO�VREUH�ORV�5HFXUVRV�(GXFDWLYRV�$ELHUWRV��'HFODUDFLyQ�GH�3DUtV�GH�
�����VREUH�ORV�5($��5HFXSHUDGR�GH�
KWWS���ZZZ�XQHVFR�RUJ�QHZ�ILOHDGPLQ�08/7,0(',$�+4�&,�&,�SGI�(YHQWV�6SDQLVKB3DULVB2(5B
'HFODUDWLRQ�SGI�

9DOHQ]XHOD��-�5��)ORUHV��0����������)XQGDPHQWRV�GH�,QYHVWLJDFLyQ�(GXFDWLYD��9ROXPHQ����(GLWRULDO�
'LJLWDO�7HFQROyJLFR�GH�0RQWHUUH\��0p[LFR� 
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O �não� uso das tecnologias para o ensino de Matemática nas ³boas´ 
escolas� uma análise a partir da cultura da performatividade 

 
9DQHVVD�)UDQFR 1eto 
8QLYHUVLGDGH�)HGHUDO�GH�0DWR�*URVVR�GR�6XO�
%UDVLO�
YDQHVVD�QHWR#XIPV�EU� �
0DUFLR�$QWRQLR�GD Silva 
8QLYHUVLGDGH�)HGHUDO�GH�0DWR�*URVVR�GR�6XO�
%UDVLO�
PDUFLR�VLOYD#XIPV�EU��

Resumo 
(VWH�DUWLJR�DSUHVHQWD�DOJXQV�UHVXOWDGRV�GH�XPD�SHVTXLVD�UHDOL]DGD�HP�XPD�HVFROD�TXH�
REWHYH�XP�yWLPR�GHVHPSHQKR�QR�([DPH�1DFLRQDO�GR�(QVLQR�0pGLR��HP�������2V�
SULQFLSDLV�REMHWLYRV�IRUDP�LQYHVWLJDU�H�DQDOLVDU�TXDLV�competências profissionais�GH�
SURIHVVRUHV�GH�PDWHPáWLFD�GR�HQVLQR�PpGLR�VmR�YDORUL]DGDV�SRU�HVVD�LQVWLWXLomR�H�
TXDO�D�LQIOXrQFLD�GD�cultura da performatividade�QR�WUDEDOKR�GHVVHV�GRFHQWHV��3DUD�
LVVR��D�FRRUGHQDGRUD��D�VXSHUYLVRUD�H�RV�TXDWUR�SURIHVVRUHV�GR�HQVLQR�PpGLR�GD�
LQVWLWXLomR�LQYHVWLJDGD�IRUDP�HQWUHYLVWDGRV��$QDOLVRX�VH�HVSHFLILFDPHQWH�D�
FRPSHWrQFLD�Utilizar Novas Tecnologias��,QWHQFLRQDYD�VH�FRPSUHHQGHU�FRPR�
LQVWUXPHQWRV�WHFQROyJLFRV�HUDP�XWLOL]DGRV�HP�SURO�GR�HQVLQR�GH�PDWHPáWLFD�QD�
LQVWLWXLomR��(QWUHWDQWR��FRQVWDWRX�VH�TXH�WDLV�XVRV�RX�DV�UHIOH[}HV�VREUH�WDLV�XVRV��QmR�
VmR�HVWLPXODGDV�SHOD�HVTXLSH�JHVWRUD��,VVR�SRUTXH�HVVH�LQFHQWLYR�YDL�GH�HQFRQWUR�DRV�
REMHWLYRV�GD�HVFROD��TXDO�VHMD��D�PHOKRULD�GR�GHVHPSHQKR�GRV�DOXQRV�HP�DYDOLDo}HV�
H[WHUQDV��SURPRYHQGR�D�FULVWDOL]DomR�GD�cultura da performatividade��
Palavras chave: HGXFDomR�PDWHPáWLFD��FXOWXUD�GD�SHUIRUPDWLYLGDGH��FRPSHWrQFLDV�
SURILVVLRQDLV��WHFQRORJLDV��HQVLQR�PpGLR��

(lementos norteadores 
2�SUHVHQWH�DUWLJR�p�XP�UHFRUWH�GD�GLVVHUWDomR�GHIHQGLGD�SHOD�SULPHLUD�DXWRUD��VRE�

RULHQWDomR�GR�VHJXQGR�DXWRU��1HWR���������
1RVVD�SHVTXLVD�LQYHVWLJRX�TXDLV�DV�FRPSHWrQFLDV�SURILVVLRQDLV�±�HVVH�WHUPR�DQDOLVDGR�VRE�

D�SHUVSHFWLYD�GR�VRFLyORJR�3KLOLSSH�3HUUHQRXG�±�HUDP�YDORUL]DGDV�QRV�SURIHVVRUHV�GH�0DWHPáWLFD�
GR�(QVLQR�0pGLR�SHORV�JHVWRUHV�GH�XPD�HVFROD�TXH�REWHYH�XP�UHVXOWDGR�H[SUHVVLYR��ILFRX�HQWUH�
DV�GH]�SULPHLUDV�FRORFDGDV�QR�ranking�QDFLRQDO��QR�([DPH�1DFLRQDO�GR�(QVLQR�0pGLR��(1(0�
�������(VVH�UHVXOWDGR�IH]�FRP�TXH�D�HVFROD�IRVVH�FODVVLILFDGD�FRPR�³ERD´�RX�³GH�H[FHOrQFLD´�
SHOD�VRFLHGDGH�H�SHOR�SUySULR�JRYHUQR�IHGHUDO��$R�ORQJR�GD�SHVTXLVD��FRQVWDWDPRV�TXH�DV�
FRPSHWrQFLDV�GHVFULWDV�SRU�3HUUHQRXG�IRUDP�VXEYHUWLGDV�SHODV�JHVWRUDV�H�SHORV�SURIHVVRUHV�GH�
0DWHPáWLFD�HP�SURO�GR�DOFDQFH�GH�yWLPRV�UHVXOWDGRV�HP�DYDOLDo}HV�HP�ODUJD�HVFDOD���

3HUUHQRXG��������HOHQFRX�GH]�FRPSHWrQFLDV�TXH�FRQVLGHUD�HVVHQFLDLV�SDUD�R�H[HUFtFLR�GD�
SURILVVmR�GRFHQWH��HQWUH�HODV�HVWá�R�XVR�GH�WHFQRORJLDV��
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$OpP�GH�EXVFDU�HVVDV�FRPSHWrQFLDV�QRV�GLVFXUVRV�GRV�SURIHVVRUHV��YLVWR�TXH�DV�'LUHWUL]HV�
&XUULFXODUHV�1DFLRQDLV�SDUD�D�)RUPDomR�GH�3URIHVVRUHV�EDVHLDP�VH�H[SOLFLWDPHQWH�QD�REUD�GH�
3HUUHQRXG��SURFXUDPRV�FRPSUHHQGHU�FRPR�HVVDV�HUDP�LQWHUSUHWDGDV�SHORV�GRFHQWHV��3DUD�LVVR�
XWLOL]DPRV�R�FRQFHLWR�GH�&XOWXUD�GD�3HUIRUPDWLYLGDGH�GR�VRFLyORJR�6WHSKHQ�%DOO���

'HVVD�IRUPD��HP�QRVVD�LQYHVWLJDomR�HQWUHYLVWDPRV�RV�TXDWUR�SURIHVVRUHV�GR�(QVLQR�0pGLR�
GD�HVFROD�³GH�H[FHOrQFLD´��H�WDPEpP�GXDV�JHVWRUDV�GD�PHVPD��1RVVD�SHVTXLVD�SDUWLX�GR�
SUHVVXSRVWR�GH�TXH�DV�GH]�FRPSHWrQFLDV�SURILVVLRQDLV��HOHQFDGDV�SRU�3HUUHQRXG��VHULDP�
YDORUL]DGDV�SHORV�JHVWRUHV�GHVVD�LQVWLWXLomR�GH�HQVLQR��(VSHFLILFDPHQWH�VREUH�D�FRPSHWrQFLD�GR�
XVR�GD�WHFQRORJLD��YHUWHQWH�TXH�VHUá�DTXL�WUDWDGD��TXHVWLRQDPRV�DRV�VXMHLWRV�TXDLV�RV�WLSRV�GH�
WHFQRORJLDV�HUDP�LQVHULGRV�QR�HQVLQR��HVSHFLILFDPHQWH�GH�0DWHPáWLFD��SDUD�TXH�WDLV�UHVXOWDGRV�
WLYHVVHP�VLGR�REWLGRV��7RGDYLD��DQWHV�GH�SDVVDUPRV�j�H[SRVLomR�GRV�GDGRV�H�GDV�DQáOLVHV��p�
SUHFLVR�GHOLPLWDUPRV�H�DSURIXQGDUPRV�QRVVRV�DSRUWHV�WHyULFRV�SDUD�WDLV�DQáOLVHV��

As novas tecnologias na educação básica 
0XLWDV�SHVTXLVDV�HP�(GXFDomR�H��PDLV�HVSHFLILFDPHQWH�HP�(GXFDomR�0DWHPáWLFD��

DSRQWDP�SDUD�RV�DYDQoRV�H�EHQHItFLRV�TXH�R�XVR�GDV�QRYDV�WHFQRORJLDV�FRPR�softwares��PtGLDV�
VRFLDLV��DOpP�GDV�FDOFXODGRUDV��HQWUH�RXWURV�LQVWUXPHQWRV��WUDULDP�SDUD�R�SURFHVVR�GH�HQVLQR�H��
SULQFLSDOPHQWH��GH�DSUHQGL]DJHP�GH�FRQWH~GRV�PDWHPáWLFRV��

'H�DFRUGR�FRP�3XULILFDomR���������³>���@�D�HVFROD�GHYHUá��SRUWDQWR��HVWDU�DWHQWD�jV�QRYDV�
IRUPDV�GH�DSUHQGHU��SURSLFLDGDV�SHODV�WHFQRORJLDV�GD�LQIRUPDomR�H�FRPXQLFDomR��H�FULDU�QRYDV�
IRUPDV�GH�HQVLQDU��SDUD�QmR�VH�WRUQDU�REVROHWD´��S�������3RUWDQWR��p�SUHFLVR�TXH�D�HVFROD�H��
FRQVHTXHQWHPHQWH��R�SURIHVVRU��FDPLQKHP�HP�GLUHomR�jV�LQRYDo}HV�H�jV�SRWHQFLDOLGDGHV�GRV�XVRV�
GHVVHV�LQVWUXPHQWRV��D�ILP�GH�TXH�R�HQVLQR�DFRPSDQKH�D�YDULHGDGH�GH�IHUUDPHQWDV�DX[LOLDUHV�DRV�
SURFHVVRV�GH�DSUHQGL]DJHP�H[LVWHQWHV�DWXDOPHQWH��

1D�PDWHPáWLFD��HVVD�YDULHGDGH�GH�XVRV�H�HVWUDWpJLDV�TXH�VH�SRGH�GHVHQYROYHU�FRP�R�XVR�GH�
softwares�SDUD�R�HQVLQR�GRV�FRQWH~GRV�GHVVD�GLVFLSOLQD�p�LQHJáYHO��%LWWDU��������GLVFRUUH�VREUH�DV�
SRWHQFLDOLGDGHV�H�DV�UHVWULo}HV�UHODFLRQDGDV�DRV�XVRV�GH�YáULRV�softwares��WRGDYLD�D�DXWRUD�
UHVVDOYD�TXH��SRU�PDLV�SURPLVVRU�TXH�VHMD�R�LQVWUXPHQWR��VH�R�SURIHVVRU�QmR�SURFXUDU�XVá�OR�GH�
PDQHLUD�HVWLPXODQWH�H�LQVWLJDQWH�SDUD�R�DOXQR��VH�RV�REMHWLYRV�GH�HQVLQR�QmR�HVWLYHUHP�SRQWXDGRV�
j�FRQVWUXomR�GHVVHV�H�QmR�j�WUDQVPLVVmR��GH�QDGD�DGLDQWD�WHU�DFHVVR�DRV�PDLV�VRILVWLFDGRV�
LQVWUXPHQWRV��D�DXOD�SHUPDQHFH�LQVWUXWLYD���

2�SURIHVVRU�6LOYLR�)LVFDUHOOL���QXPD�SHVTXLVD�FRP�DERUGDJHP�TXDQWLWDWLYD��FRQVWDWRX�TXH�R�
XVR�GH�WHFQRORJLD�PHOKRURX�HP�����R�UHQGLPHQWR�GH�PDWHPáWLFD�H�ItVLFD�QXPD�HVFROD�S~EOLFD�
GR�LQWHULRU�GR�HVWDGR�GH�6mR�3DXOR��(�PDLV��RV�DOXQRV�TXH��HP�JHUDO��DSUHVHQWDYDP�EDL[R�
UHQGLPHQWR�QDV�DYDOLDo}HV�IRUDP�RV�TXH�PDLV�³SURJUHGLUDP´�FRP�D�LQVHUomR�GRV�QRYRV�
LQVWUXPHQWRV�SDUD�R�HQVLQR��3RGHUtDPRV�DTXL�SUREOHPDWL]DU�RV�SURFHGLPHQWRV�H�RV�UHVXOWDGRV�
GHVVD�LQYHVWLJDomR��WRGDYLD��QmR�VHQGR�R�IRFR�GR�QRVVR�DUWLJR�DQDOLVDU�HVVHV�LQVWUXPHQWRV��QRV�
UHVWULQJLPRV�DR�WUDWDPHQWR�GR�XVR�GH�WHFQRORJLDV�HP�VDOD�GH�DXOD�FRPR�XP�HOHPHQWR�SRWHQFLDO�
SDUD�TXH�R�HQVLQR�HVWHMD�VLQWRQL]DGR�FRP�D�JHUDomR�PDLV�FRQHFWDGD�GD�KLVWyULD��$OpP�GR�VHQVR�

�������������������������������������������������
��)RQWH��VLWH�82/��ÒOWLPR�DFHVVR�HP����GH�MXQ�GH�������
KWWS���HGXFDFDR�XRO�FRP�EU�QRWLFLDV������������XVR�GH�WHFQRORJLD�QR�HQVLQR�PHOKRUD�HP����UHQGLPHQWR�
HP�PDWHPDWLFD�H�ILVLFD�DSRQWD�HVWXGR�KWP�
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FRPXP��D�LQVWDXUDomR�GH�SROtWLFDV�S~EOLFDV��TXH�LQFHQWLYDP�R�XVR�GH�WHFQRORJLDV�HP�VDOD�GH�DXOD�
YDOLGD�H�UDWLILFD�WDO�FRPSUHHQVmR���

$�XWLOL]DomR�GH�QRYDV�WHFQRORJLDV�p�FLWDGD�FRPR�XPDV�GDV�FRPSHWrQFLDV�PDLV�DWXDLV��GDV�
FRQVLGHUDGDV�SRU�3HUUHQRXG��������SDUD�SURILVVLRQDLV�HP�HGXFDomR��1R�HQWDQWR��R�DXWRU�
TXHVWLRQD�D�YLDELOLGDGH�GH�LPSODQWDomR�GHVVD�QRYD�REULJDWRULHGDGH�±�D�XWLOL]DomR�GH�WHFQRORJLDV�
FRPR�LQVWUXPHQWRV�GH�HQVLQR�±�DOpP�GDV�IHUUDPHQWDV�Má�LQVWLWXFLRQDOL]DGDV�SHOD�HVFROD�H�TXH��
PHVPR�DVVLP��DLQGD�HVWmR�j�PHUFr�GD�HIHWLYLGDGH�GH�VXDV�DWULEXLo}HV��'HVVH�PRGR��R�DXWRU�
TXHVWLRQD�VREUH�RXWUR�SUREOHPD�TXH�SRGH�HPHUJLU��TXDO�WHFQRORJLD�SRGHULD�VHU�LQFRUSRUDGD�DR�
HQVLQR"�6HQGR�LPSRVVtYHO�GDU�XPD�UHVSRVWD�SRQWXDO�DR�SUREOHPD��HOH�FRQFOXL�TXH�D�FRPSHWrQFLD�
UHTXHULGD�QHVVD�VLWXDomR�VHULD�D�GR�SURIHVVRU�MXOJDU�VH�Ká�UHOHYkQFLD�RX�QmR�QD�XWLOL]DomR�GH�
LQVWUXPHQWRV�UHODWLYRV�j�LQIRUPáWLFD��PDLV�DWp�GR�TXH�HIHWLYDPHQWH�WHU�HP�PmRV�XPD�DPSOD�JDPD�
GH�softwares�H�RXWURV�LQVWUXPHQWRV��FRDGXQDQGR�FRP�D�SRVLomR�DQWHULRUPHQWH�FLWDGD�GH�%LWWDU�
��������

3RUWDQWR��D�FRPSUHHQVmR�SRU�QyV�HODERUDGD�p�D�GH�XVR�SRWHQFLDO�H�QmR�LPSRVLFLRQDO�GHVVHV�
LQVWUXPHQWRV��

1R�HQWDQWR��QR�FRQWH[WR�GH�HVFRODV�TXH�YLVDP�FRQTXLVWDU�UHVXOWDGRV�GH�H[FHOrQFLD�HP�
DYDOLDo}HV�H[WHUQDV��HPHUJH�XPD�FXOWXUD�PXLWR�SHFXOLDU��D�GD�SHUIRPDWLYLGDGH��%DOO���������
WHRULD�TXH�QRV�DX[LOLRX�SDUD�D�FRQVWUXomR�GH�XP�PRGHOR�DQDOtWLFR�TXH�OHYDVVH�HP�FRQWD�D�
HVSHFLILFLGDGH�GD�LQVWLWXLomR�LQYHVWLJDGD��

A Cultura da 3erformatividade 
2�JUDQGH�H[SRHQWH�GR�WHUPR�&XOWXUD�GD�3HUIRUPDWLYLGDGH��p�R�VRFLyORJR�LQJOrV�6WHSKHQ�

%DOO��2�SHVTXLVDGRU�GHILQH�R�WHUPR�FRPR��
>���@�XPD�WHFQRORJLD��XPD�FXOWXUD�H�XP�PpWRGR�GH�UHJXODPHQWDomR�TXH�HPSUHJD�MXOJDPHQWRV��
FRPSDUDo}HV�H�GHPRQVWUDo}HV�FRPR�PHLRV�GH�FRQWUROH��DWULWR�H�PXGDQoD�>���@�$�
SHUIRUPDWLYLGDGH�p�DOFDQoDGD�PHGLDQWH�D�FRQVWUXomR�H�SXEOLFDomR�GH�LQIRUPDomR�H�GH�
LQGLFDGRUHV��DOpP�GH�RXWUDV�UHDOL]Do}HV�H�PDWHULDLV�LQVWLWXFLRQDLV�GH�FDUáWHU�SURPRFLRQDO��
FRPR�PHFDQLVPR�SDUD�HVWLPXODU��MXOJDU�H�FRPSDUDU�SURILVVLRQDLV�HP�WHUPRV�GH�UHVXOWDGRV��D�
WHQGrQFLD�SDUD�QRPHDU��GLIHUHQFLDU�H�FODVVLILFDU��S�������������

(P�FRQWH[WRV�HVFRODUHV��%DOO�HVFODUHFH�TXH�R�IRFR�HVWá�QR�GHVHPSHQKR�LQGLYLGXDO�GRV�
VXMHLWRV�H�R�REMHWLYR�p�VHPSUH�R�GHVWDTXH�H�D�DVFHQVmR�GH�UHVXOWDGRV�H[SOLFLWáYHLV�j�VRFLHGDGH��2�
HQVLQR�DGTXLUH�FRQWRUQRV�PHULWRFUáWLFRV��LQFHQWLYDQGR�D�FRPSHWLomR�HQWUH�RV�DOXQRV��

'HVVH�PRGR��D�FXOWXUD�GD�SHUIRUPDWLYLGDGH�DSRQWD�SDUD�SUHVHQoD�GD�FRPSHWLomR�HP�PHLR�D�
DPELHQWHV�HGXFDFLRQDLV��1HVVD�SHUVSHFWLYD��R�HQVLQR�H�D�DSUHQGL]DJHP�REMHWLYDP�SULQFLSDOPHQWH�
D�PHQVXUDomR�GRV�UHVXOWDGRV��SRU�LQWHUPpGLR�GD�DPSOD�GLYXOJDomR�GH�rankings�GH�GHVHPSHQKR�GH�
DOXQRV��SURIHVVRUHV�H�HVFRODV��2�XVR�GH�PHWRGRORJLDV�Vy�p�OHJLWLPDGR�SHOD�LQVWLWXLomR�GH�HQVLQR�
VH�H[LVWLUHP�JDUDQWLDV�GD�HILFLrQFLD�GR�PHVPR�SDUD�D�REWHQomR�GH�ERQV�UHVXOWDGRV�GRV�HVWXGDQWHV�
QRV�H[DPHV�H[WHUQRV��

&RPR�D�HVFROD�WUDWDGD�HP�QRVVD�SHVTXLVD�VH�GHVWDFRX�QDFLRQDOPHQWH�QD�DYDOLDomR�GR�
(1(0��QRVVR�LQWXLWR�IRL�YHULILFDU�R�TXDQWR�D�FXOWXUD�GD�SHUIRUPDWLYLGDGH��RX�VHMD��R�

�������������������������������������������������
��&RPR�H[HPSOR�SRGHPRV�FLWDU�R�SURMHWR�8P�&RPSXWDGRU�SRU�$OXQR��8&$���'LVSRQtYHO�HP�
�KWWS���ZZZ�XFD�JRY�EU�LQVWLWXFLRQDO�!���2�7DEOHW�(GXFDFLRQDO��GLVSRQtYHO�HP�
KWWS���ZZZ�IQGH�JRY�EU�WDEOHWHGXFDFLRQDO�LQLFLR��(QWUH�RXWURV��
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GLUHFLRQDPHQWR�GDV�Do}HV�SDUD�D�REWHQomR�GH�UHVXOWDGRV�H[SOLFLWáYHLV��QRUWHDYD�RV�HPSHQKRV�GH�
JHVWRUDV�H�SURIHVVRUHV�GH�PDWHPáWLFD�GR�HQVLQR�PpGLR��(VVH�FRQFHLWR�QRV�VHUYLX�SDUD�TXH�
SXGpVVHPRV�FRPSUHHQGHU�RV�REMHWLYRV�GH�HQVLQR�QHVVD�LQVWLWXLomR�TXH�UHFHEH��VRFLDOPHQWH��D�
FRQGLomR�GH�H[FHOrQFLD��

1R�FRQWH[WR�GD�SHUIRUPDWLYLGDGH��³R�FRQKHFLPHQWR�SDVVD�D�VHU�HQFDUDGR�VRFLDOPHQWH�FRPR�
H[SUHVVmR�GR�UHVXOWDGR�GRV�H[DPHV��XPD�LGHQWLILFDomR�QmR�DSHQDV�FRQVWUXtGD�SHORV�HODERUDGRUHV�
GHVVHV�H[DPHV��PDV�SHORV�TXH�DQDOLVDP�VHXV�UHVXOWDGRV�H�VHXV�HIHLWRV�VRFLDLV´��/RSHV�	�/RSH]��
�������$VVLP��R�FRQKHFLPHQWR�GRV�DOXQRV�p�YDOLGDGR�PHGLDQWH�D�SRVLomR�GD�LQVWLWXLomR�GH�HQVLQR�
HP�rankings�DPSODPHQWH�GLYXOJDGRV���

e�D�SDUWLU�GHVVHV�DSRQWDPHQWRV�TXH�SUHWHQGHPRV�DQDOLVDU�RV�GDGRV�TXH�WHPRV�FRQVWUXtGR�DR�
ORQJR�GD�LQYHVWLJDomR��

A ³boa´ escola 
$�LQVWLWXLomR�GH�HQVLQR�QD�TXDO�WUDEDOKDP�RV�TXDWUR�SURIHVVRUHV�GH�PDWHPáWLFD�GR�HQVLQR�

PpGLR�H�GXDV�JHVWRUDV�TXH�SDUWLFLSDUDP�GD�QRVVD�SHVTXLVD��p�SRU�QyV�FODVVLILFDGD�FRPR�³ERD´�
GHYLGR�D�DOJXQV�IDWRUHV�TXH�QmR�QHFHVVDULDPHQWH�UHPHWHP�j�RSLQLmR�GRV�DXWRUHV�GHVWH�DUWLJR��WDO�
FRPR�SUHWHQGHPRV�HVFODUHFHU��

(VVD�LQVWLWXLomR�SULYDGD�GH�HQVLQR�RIHUHFH�R����DQR�GR�HQVLQR�IXQGDPHQWDO�H�R�HQVLQR�
PpGLR��(VWá�ORFDOL]DGD�QD�FLGDGH�GH�&DPSR�*UDQGH��FDSLWDO�GR�0DWR�*URVVR�GR�6XO��H�WHP�XPD�
GDV�PDLV�DOWDV�PHQVDOLGDGHV�GR�HVWDGR��

&RPR�GLVVHPRV��WDO�FODVVLILFDomR�p�MXVWLILFDGD�SHOD�REWHQomR�GD�FRORFDomR�QR�ranking�GR�
(1(0�GH�������$�XQLGDGH�HVFRODU�ILFRX�HQWUH�DV�GH]�PHOKRUHV�FODVVLILFDGDV�D�QtYHO�QDFLRQDO��7DO�
IDWR�FRQIHULX��VRFLDO�H�FRPHUFLDOPHQWH��j�HVFROD�R�status�GH�H[FHOrQFLD��7RGDYLD��p�LPSRUWDQWH�
UHVVDOWDU�TXH�HVVH�UDQTXHDPHQWR�QmR�p�HODERUDGR�SHOR�0LQLVWpULR�GD�(GXFDomR��R�yUJmR�DSHQDV�
GLYXOJD�RV�UHVXOWDGRV�GDV�HVFRODV�H�D�PtGLD�SURPRYH�D�FODVVLILFDomR�GDV�PHVPDV�H�D�DPSOD�
GLYXOJDomR�GRV�UHVXOWDGRV���

De] 1ovas Competências para (nsinar� utili]ar novas tecnologias� 
3KLOLSSH�3HUUHQRXG�p�XP�GRV�PDLRUHV�H[SRHQWHV�LQWHUQDFLRQDLV�TXDQGR�R�DVVXQWR�VmR�

FRPSHWrQFLDV�SURILVVLRQDLV�GRFHQWHV���$�LPSRUWkQFLD�SDUD�D�HGXFDomR�EáVLFD�QR�%UDVLO�GHVVH�
FRQFHLWR�H�GR�UHIHULGR�DXWRU��SRGH�VHU�FRPSUHHQGLGD�SHOD�PDQLIHVWDomR�GXUDQWH�XPD�HQWUHYLVWD�QR�
SURJUDPD�5RGD�9LYD�GD�SURIHVVRUD�*XLRPDU�1DQR�GH�0HOOR�QR�DQR�GH�������PHPEUR�GR�
&RQVHOKR�1DFLRQDO�GH�(GXFDomR�H�XPD�GDV�UHVSRQVáYHLV�SHOD�HODERUDomR�GDV�'LUHWUL]HV�
&XUULFXODUHV�1DFLRQDLV�SDUD�D�)RUPDomR�GH�3URIHVVRUHV��TXH�DILUPRX�QD�SUHVHQoD�GH�3HUUHQRXG��
TXH�R�GRFXPHQWR�RILFLDO�IRL�HODERUDGR�FRP�EDVH�QR�FRQFHLWR�GH�FRPSHWrQFLDV�SURILVVLRQDLV�GH�
DFRUGR�FRP�DV�LGHLDV�GR�DXWRU��

3HUUHQRXG��������HOHQFD�GH]�FRPSHWrQFLDV�QHFHVVáULDV�SDUD�D�DWXDomR�GRFHQWH�QR�LQtFLR�GR�
VpFXOR�;;,��RX�VHMD��DV�TXH�FODVVLILFDYD�FRPR�SULRULWáULDV�QD�IRUPDomR�GH�SURIHVVRUHV�GDTXHOD�
pSRFD���L��RUJDQL]DU�H�GLULJLU�VLWXDo}HV�GH�DSUHQGL]DJHP���LL��DGPLQLVWUDU�D�SURJUHVVmR�GDV�
DSUHQGL]DJHQV���LLL��FRQFHEHU�H�ID]HU�HYROXLU�RV�GLVSRVLWLYRV�GH�GLIHUHQFLDomR���LY��HQYROYHU�RV�
DOXQRV�HP�VXDV�DSUHQGL]DJHQV�H�HP�VHX�WUDEDOKR���Y��WUDEDOKDU�HP�HTXLSH���YL��SDUWLFLSDU�GD�
DGPLQLVWUDomR�GD�HVFROD���YLL��LQIRUPDU�H�HQYROYHU�RV�SDLV���YLLL��XWLOL]DU�QRYDV�WHFQRORJLDV���L[��

�������������������������������������������������
��5(62/8d2�&1(�&3�1�����GH����GH�)HYHUHLUR�GH������
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HQIUHQWDU�RV�GHYHUHV�H�RV�GLOHPDV�pWLFRV�GD�SURILVVmR���[��DGPLQLVWUDU�VXD�SUySULD�IRUPDomR�
FRQWLQXDGD��

2�DXWRU�GHILQH�competências�FRPR�D��
>���@�DSWLGmR�SDUD�HQIUHQWDU�XPD�IDPtOLD�GH�VLWXDo}HV�DQáORJDV��PRELOL]DQGR�GH�XPD�IRUPD�
FRUUHWD��UáSLGD��SHUWLQHQWH�H�FULDWLYD��P~OWLSORV�UHFXUVRV�FRJQLWLYRV��VDEHUHV��FDSDFLGDGHV��
PLFURFRPSHWrQFLDV��LQIRUPDo}HV��YDORUHV�DWLWXGHV��HVTXHPDV�GH�SHUFHSomR��GH�DYDOLDomR�H�GH�
UDFLRFtQLR��3HUUHQRXG��������S������

2X�VHMD��R�SURILVVLRQDO�TXH�SUHWHQGH�GHGLFDU�VH�j�IXQomR�GRFHQWH�QR�VpFXOR�;;,��QHFHVVLWD�
FRPSUHHQGHU�H�H[HFXWDU�HVVHV�HOHPHQWRV�QD�VXD�DWXDomR�SDUD��VHJXQGR�3HUUHQRXG��JDUDQWLU�R�
VXFHVVR�GR�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�GR�DOXQR�H��SRUWDQWR��R�SOHQR�FXPSULPHQWR�GH�
VXDV�DWLYLGDGHV�SURILVVLRQDLV��

(QWUH�HVVDV�GH]��YDPRV�QRV�DWHU�j�IDPtOLD�GH�FRPSHWrQFLDV��YLLL���TXDO�VHMD��XWLOL]DU�QRYDV�
WHFQRORJLDV���

&RPR�D�REUD�DSUHVHQWD�VH�FRPR�XP�PDQXDO�SDUD�R�QRYR�VpFXOR��R�DXWRU�FKDPD�D�DWHQomR�
SDUD�D�LQHJáYHO�SUHVHQoD�GD�WHFQRORJLD�QR�FRWLGLDQR�GRV�DOXQRV�H��SDUD�WDQWR��D�FRQVWDQWH�
FKDPDGD�GRV�SURIHVVRUHV�SDUD�DGDSWDUHP�HVVD�UHDOLGDGH�DRV�LQVWUXPHQWRV�H�PHLRV�SDUD�R�HQVLQR�
GH�VHXV�FRQWH~GRV��2�SUySULR�3HUUHQRXG�DWULEXL�DR�XVR�GDV�7HFQRORJLDV�GD�,QIRUPDomR��7,&V��R�
FDUáWHU�GH�LQVWUXPHQWRV�SRWHQFLDLV�QR�SURFHVVR�GH�HQVLQR�DSUHQGL]DJHP��6HJXQGR�HOH���

$V�QRYDV�WHFQRORJLDV�SRGHP�UHIRUoDU�D�FRQWULEXLomR�GRV�WUDEDOKRV�SHGDJyJLFRV�H�GLGáWLFRV�
FRQWHPSRUkQHRV��SRLV�SHUPLWHP�TXH�VHMDP�FULDGDV�VLWXDo}HV�GH�DSUHQGL]DJHP�ULFDV��
FRPSOH[DV��GLYHUVLILFDGDV��SRU�PHLR�GH�XPD�GLYLVmR�GH�WUDEDOKR�TXH�QmR�VDWLVID]�PDLV�FRP�
TXH�WRGR�R�LQYHVWLPHQWR�UHSRXVH�VREUH�R�SURIHVVRU��XPD�YH]�TXH�WDQWR�D�LQIRUPDomR�TXDQWR�D�
GLPHQVmR�LQWHUDWLYD�VmR�DVVXPLGDV�SHORV�SURGXWRUHV�GH�LQVWUXPHQWRV���3HUUHQRXG��������S��
�����

$WXDOPHQWH��D�HGXFDomR�EáVLFD�WHP�UHFHELGR�YáULRV�LQFHQWLYRV��WDO�FRPR�Má�HQXQFLDGR�R�
8&$��D�LQVHUomR�GH�VDODV�GH�LQIRUPáWLFD�QD�JUDQGH�PDLRULD�GDV�LQVWLWXLo}HV�S~EOLFDV��$�XWLOL]DomR�
GH�IHUUDPHQWDV�WHFQROyJLFDV�SDUD�FRPXQLFDU�VH�D�GLVWkQFLD�FRP�RV�DOXQRV��H[SORUDU�DV�
SRWHQFLDOLGDGHV�GRV�softwares��VmR�LWHQV�HOHQFDGRV�SHOR�DXWRU�SDUD�WRPDU�HVVHV�LQVWUXPHQWRV�
FRPR�EHQpILFRV�SDUD�R�HQVLQR�H�SDUD�D�DSUHQGL]DJHP��$OpP�GHVVHV��PDLV�HVSHFLILFDPHQWH�HP�
0DWHPáWLFD��SRGHPRV�HOHQFDU�R�XVR�GH�FDOFXODGRUDV�FRPR�LQVWUXPHQWR�SRWHQFLDO�QD�FRPSUHHQVmR�
GH�UHODomR��FRQFHLWRV�H�UDFLRFtQLRV�PDWHPáWLFRV��2V�SUySULRV�3DUkPHWURV�&XUULFXODUHV�1DFLRQDLV�
RULHQWDP�D�XWLOL]DomR�GD�FDOFXODGRUD�HP�VDOD�GH�DXOD�D�ILP�GH�LQVWUXPHQWDOL]DU�R�DOXQR�H��PDLV�
DOpP��H[LVWHP�SRWHQFLDOLGDGHV�PDWHPáWLFDV�D�VHUHP�H[SORUDGDV��YáULDV�UHODo}HV�GHVVD�FLrQFLD�
SRGHP�VHU�LOXVWUDGDV�SRU�PHLR�GR�XVR�GHVVDV�³PDTXLQLQKDV´��3RQWH��������Má�PDQLIHVWDYD�VH�
DFHUFD�GDV�SRWHQFLDOLGDGHV�GH�VHX�XVR���

2�TXH�PDLV�SUHFRQL]D�3HUUHQRXG��DR�GLVFXWLU�R�WHPD��p�VREUH�D�FDSDFLGDGH�GR�SURIHVVRU�GH�
UHFRQKHFHU�RV�PRPHQWRV�RSRUWXQRV�GHVVDV�LQVHUo}HV�H�TXDQGR�WDLV�XVRV�VmR�DSHQDV�IORUHLRV�
GHVQHFHVVáULRV��2�DXWRU�DILUPD�TXH�³RV�SURIHVVRUHV�TXH�VDEHP�R�TXH�DV�QRYLGDGHV�WHFQROyJLFDV�
DSRUWDP��EHP�FRPR�VHXV�SHULJRV�H�OLPLWHV��SRGHP�GHFLGLU��FRP�FRQKHFLPHQWR�GH�FDXVD��GDU�OKHV�
XP�DPSOR�HVSDoR�HP�VXD�VDOD��RX�XWLOL]á�ODV�GH�PRGR�EDVWDQWH�PDUJLQDO´��3HUUHQRXG��������S��
������3DUD�WDQWR��D�WRPDGD�GH�GHFLVmR��H�SULQFLSDOPHQWH�R�UHFRQKHFLPHQWR�GRV�EHQHItFLRV��
SRWHQFLDOLGDGHV��GHPDQGDV�H�HIHWLYLGDGH�GHVVHV�XVRV�p�TXH�FRQVWLWXL�SDUD�R�DXWRU�D�FRPSHWrQFLD�
SURILVVLRQDO�UHTXHULGD�QR�H[HUFtFLR�GD�SURILVVmR�GRFHQWH���
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A pesquisa� metodologia e sujeitos 
$�QRVVD�SHVTXLVD�GH�FXQKR�TXDOLWDWLYR��IRL�FDUDFWHUL]DGD�FRPR�XP�HVWXGR�GH�FDVR��SHORV�

DUJXPHQWRV�Má�H[SRVWRV�DQWHULRUPHQWH�TXH�IL]HUDP�FRP�TXH�HVFROKrVVHPRV�XPD�HVFROD�³GH�
H[FHOrQFLD´��

$�SHVTXLVDGRUD�IH]�YáULDV�YLVLWDV�j�XQLGDGH�HVFRODU��RQGH�WRGRV�RV�SDUWLFLSDQWHV�GD�SHVTXLVD�
FRQFHGHUDP�HQWUHYLVWDV��2�GLáULR�GH�FDPSR�IRL�XWLOL]DGR�SDUD�TXH��GXUDQWH�DV�YLVLWDV��D�DXWRUD�
SXGHVVH�DQRWDU�VXDV�LPSUHVV}HV�VREUH�R�DPELHQWH�HVFRODU��

2�TXDGUR�D�VHJXLU�DSUHVHQWD��VXVFLQWDPHQWH��DV�IXQo}HV�GH�FDGD�XP�GRV�VHLV�VXMHLWRV�GH�
QRVVD�SHVTXLVD�QD�HVFROD�HP�TXHVWmR��
4XDGUR���
Resumo das informações sobre os participantes da pesquisa analisados 

Cargo ocupado 
na escola *ênero Identificação 

na pesquisa 
7empo de e[periência de 
magistprio� coordenação 

e�ou supervisão 
)ormação Acadêmica 

6XSHUYLVRUD� )HPLQLQR� 6�
���DQRV��VHQGR����DQRV�QD�
HVFROD�SHVTXLVDGD��'HVVHV����
DQRV����FRPR�VXSHUYLVRUD��

/LFHQFLDWXUD�H�0HVWUDGR�HP�
*HRJUDILD�

&RRUGHQDGRUD�
3HGDJyJLFD� )HPLQLQR� &�

���DQRV��VHQGR���DQRV�QD�
HVFROD�SHVTXLVDGD��'HVVHV���
DQRV����FRPR�FRRUGHQDGRUD��

/LFHQFLDWXUD�HP�(GXFDomR�
$UWtVWLFD��
(VSHFLDOL]DomR�HP�
3VLFRSHGDJRJLD�

3URIHVVRU�GH�
0DWHPáWLFD� 0DVFXOLQR� 0&� ���DQRV��VHQGR���DQRV�QD�

HVFROD�SHVTXLVDGD��
/LFHQFLDWXUD�HP�
0DWHPáWLFD��

3URIHVVRU�GH�
0DWHPáWLFD� 0DVFXOLQR� 9$� ���DQRV��VHQGR���QD�HVFROD�

SHVTXLVDGD��

/LFHQFLDWXUD�H�%DFKDUHODGR�
HP�0DWHPáWLFD�$SOLFDGD�H�
&RPSXWDFLRQDO��

3URIHVVRU�GH�
0DWHPáWLFD� 0DVFXOLQR� 6$� ��DQRV�H�PHLR�QD�HVFROD�

SHVTXLVDGD���

/LFHQFLDWXUD�H�%DFKDUHODGR�
HP�0DWHPáWLFD�$SOLFDGD�H�
&RPSXWDFLRQDO��

3URIHVVRUD�GH�
0DWHPáWLFD� )HPLQLQR� 02� ���DQRV��VHQGR����DQRV�QD�

HVFROD�SHVTXLVDGD��

/LFHQFLDWXUD�HP�&LrQFLDV�
FRP�+DELOLWDomR�HP�
0DWHPáWLFD��
3yV�*UDGXDomR�HP�
7HFQRORJLD��

Fonte: GDGRV�GD�SHVTXLVD��������

2�REMHWLYR�LQLFLDO�HUD�UHDOL]DU�GXDV�HQWUHYLVWDV�FRP�FDGD�SDUWLFLSDQWH��&RPR�DV�HQWUHYLVWDV�
IRUDP�VHPLHVWUXWXUDGDV��DOJXPDV�GHODV�VXVFLWDUDP�QRYRV�HQFRQWURV�SDUD�R�HVFODUHFLPHQWR�H�R�
DSURIXQGDPHQWR�GH�DVVXQWRV�OHYDQWDGRV��

$R�WRGR��IRUDP�TXDWRU]H�HQWUHYLVWDV��FDGD�XPD�FRP�GXUDomR�PpGLD�GH�TXDUHQWD�PLQXWRV��
WRGDV�IHLWDV�QDV�GHSHQGrQFLDV�GD�SUySULD�HVFROD�DQDOLVDGD��

7RGDV�DV�HQWUHYLVWDV�IRUDP�WUDQVFULWDV�SDUD�TXH�IRVVH�LQLFLDGR�R�SURFHVVR�GH�DQáOLVH��9DPRV�
QRV�DWHU�DRV�GDGRV�REWLGRV�FRP�RV�TXHVWLRQDPHQWRV��RX�SRVLFLRQDPHQWRV�HVSRQWkQHRV�GRV�

�������������������������������������������������
�� 2� SURIHVVRU� 6$� FRPHoRX� D� WUDEDOKDU� QHVVD� HVFROD� TXDQGR� DLQGD� QmR� KDYLD� FRQFOXtGR� VHX� FXUVR� GH�
OLFHQFLDWXUD��
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VXMHLWRV�DFHUFD�GR�XVR�GDV�WHFQRORJLDV�FRPR�XP�GRV�HOHPHQWRV�TXH�SURSRUFLRQRX�R�UHVXOWDGR�
REWLGR�SHOD�HVFROD��

Análise da competência profissional do uso das tecnologias 
$R�LQLFLDUPRV�R�SURFHVVR�GH�LQYHVWLJDomR�H�HODERUDUPRV�R�URWHLUR�GH�HQWUHYLVWDV�SDUD�D�

FRQVWUXomR�GH�QRVVD�GLVVHUWDomR�GH�PHVWUDGR��SUHWHQGtDPRV�YHULILFDU�FRPR�DV�GH]�FRPSHWrQFLDV�
SURILVVLRQDLV�HOHQFDGDV�SRU�3HUUHQRXG��������HUDP�XWLOL]DGDV�H�YDORUL]DGDV�SRU�QRVVRV�VHLV�
VXMHLWRV��1R�HQWDQWR��DOJXPDV�FDWHJRULDV�HPHUJLUDP�GD�DQáOLVH�GDV�HQWUHYLVWDV��VHQGR�HVVDV�QmR�
SUHYLDPHQWH�SRU�QyV�UHODFLRQDGDV��TXDLV�VHMDP���L��DGPLQLVWUDU�R�WHPSR���LL��UHODFLRQDU�VH�EHP�
FRP�RV�DOXQRV���LLL��PDQWHU�VH�DWXDOL]DGR�TXDQWR�jV�DYDOLDo}HV���LY��XWLOL]DU�EHP�R�PDWHULDO�
GLGáWLFR��H�VmR�GLVFXWLGDV�HP�1HWR���������

4XDQWR�j�FRPSHWrQFLD�HVSHFtILFD�D�TXH�QRV�SURSXVHPRV�DQDOLVDU�QHVVH�DUWLJR��DV�SHUJXQWDV�
GLULJLGDV�DRV�SDUWLFLSDQWHV�VHPSUH�DSUHVHQWDYDP�TXHVWLRQDPHQWRV�HP�UHODomR�D�TXDLV�H�FRPR�RV�
LQVWUXPHQWRV�WHFQROyJLFRV�HUDP�XWLOL]DGRV�H�RX�SHUPLWLGRV��FRP�R�LQWXLWR�GH�SURSRUFLRQDU�RX�
YLDELOL]DU�D�DSUHQGL]DJHP�GRV�DOXQRV�QD�GLVFLSOLQD�GH�0DWHPáWLFD��

6REUH�RV�FyGLJRV�XWLOL]DGRV�QR�LQtFLR�GH�FDGD�WUDQVFULomR��D�OHWUD�³3´�UHIHUH�VH�j�WUDQVFULomR�
GD�IDOD�GD�SHVTXLVDGRUD�H�DV�RXWUDV�LQLFLDLV�UHIHUHP�VH�DRV�VXMHLWRV�DSUHVHQWDGRV�QR�4XDGUR����2V�
SRQWRV�PDLV�LPSRUWDQWHV�IRUDP�SRU�QyV�JULIDGRV��

(P�JHUDO��R�TXH�VH�REVHUYRX�IRL�R�UHS~GLR�j�XWLOL]DomR�GDV�QRYDV�WHFQRORJLDV�RX�TXDLVTXHU�
RXWURV�LQVWUXPHQWRV�QDV�DXODV�GH�PDWHPáWLFD�SRU�SDUWH�GRV�DOXQRV�VRE�R�DUJXPHQWR�GH�TXH�HVVHV�
SRGHULDP�SUHMXGLFDU�R�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP�GRV�HVWXGDQWHV��SULQFLSDOPHQWH�SDUD�
TXH�HVVHV�VH�FRQVWLWXtVVHP�DSWRV�D�UHDOL]DUHP�DV�DYDOLDo}HV�H[WHUQDV��

'DV�DQáOLVHV�IHLWDV�D�SDUWLU�GRV�DSRQWDPHQWRV�GRV�SDUWLFLSDQWHV�VREUH�D�FRPSHWrQFLD�utilizar 
novas tecnologias��HOHQFDGD�SRU�3HUUHQRXG���������FRQVWUXtPRV�WUrV�FDWHJRULDV�SDUD�VLVWHPDWL]DU�
QRVVR�HVWXGR��D�SDUWLU�GR�SRVLFLRQDPHQWR�GRV�HQWUHYLVWDGRV�DFHUFD�GDV�SRWHQFLDOLGDGHV�GR�XVR�GDV�
QRYDV�WHFQRORJLDV�QR�HQVLQR�GH�FRQWH~GRV�GH�PDWHPáWLFD���L��DYDOLDo}HV�H[WHUQDV���LL��SHUGD�GH�
WHPSR�H��LLL��HVSDoR�GH�GLYXOJDomR�GH�OLVWDV�GH�H[HUFtFLRV��
Avaliações e[ternas 

1HVVH�SRQWR�GD�LQYHVWLJDomR��VROLFLWDPRV�jV�JHVWRUDV�TXH�DYDOLDVVHP�R�SRWHQFLDO�GR�XVR�GH�
DOJXQV�LQVWUXPHQWRV�WHFQROyJLFRV��WDLV�FRPR�FDOFXODGRUDV�H�RX�softwares�QR�SURFHVVR�GH�HQVLQR�H�
GH�DSUHQGL]DJHP�GH�FRQWH~GRV�GH�PDWHPáWLFD��2V�DSRQWDPHQWRV�GHODV�IRUDP��

&��$�JHQWH�QmR�FRORFD��6RIWZDUH�H�RX�FDOFXODGRUD��PXLWR�DLQGD�D�GLVSRVLomR�QmR��DWp�SRUTXH�
RV�YHVWLEXODUHV�QmR�GHL[DP�XVDU��QmR�p"�(QWmR�D�JHQWH�WUDEDOKD�PDLV�FRP�D�OLQKD�WUDGLFLRQDO��
GR�DOXQR�ID]HU�HOH�SHQVDU��

2X�VHMD��DR�VHU�TXHVWLRQDGD��D�&RRUGHQDGRUD��&��DGRWD�R�SRVLFLRQDPHQWR�GH�QmR�
GLVSRQLELOL]DU�HVVHV�LQVWUXPHQWRV�SDUD�TXH�HVWHV�QmR�FRPSURPHWDP�R�SURFHVVR�GH�WUHLQDPHQWR�
GRV�DOXQRV�SDUD�R�VXFHVVR�HP�DYDOLDo}HV�H[WHUQDV��WDLV�FRPR�R�(1(0��8P�PRYLPHQWR�
VHPHOKDQWH�SRGH�VHU�REVHUYDGR�QD�IDOD�GD�6XSHUYLVRUD��6���H[SRVWD�D�VHJXLU��

3��0DLV�XPD�TXHVWmR�6��YRFrV�LQFHQWLYDP�D�XWLOL]DomR�GH�FDOFXODGRUDV��QR�FDVR�GH�SURIHVVRUHV�GH�
PDWHPáWLFD"�

6��1mR��7DOYH]�TXtPLFD���1mR��

3��1mR"�
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6��1mR��

3��'H�PDQHLUD�QHQKXPD"�

6��1mR��QyV�HQWHQGHPRV�R�VHJXLQWH��TXH�R�DOXQR��D�JHQWH�DWp�FRQKHFH�D�SURSRVWD�
PHWRGROyJLFD�PRGHUQD�H�QyV�HQWHQGHPRV�DV�QRYDV�SURSRVWDV�PHWRGROyJLFDV��HX�DWp�HVWDYD�
OHQGR�D�QRYD�HVFROD�DJRUD��p�D�SRVLomR�GRV�SURIHVVRUHV�GH�DOJXPDV�HVFRODV��(�DWp�DOJXQV�
YHVWLEXODUHV�DSUHJRDP��XWLOL]D��DXWRUL]D�R�XVR�H�GHL[D�XVDU��$�SRVWXUD�GR�FROpJLR�QmR�p�HVVD��
SRUTXH�QyV�HQWHQGHPRV�TXH�VH�R�DOXQR�WLYHU�R�UDFLRFtQLR�GHVHQYROYLGR��HOHV�ID]HP�TXDOTXHU�
YHVWLEXODU��3DUD�GHVHQYROYHU�D�FDOFXODGRUD��HX�SUHFLVR�GH�DOJXpP�VHP�FDOFXODGRUD�SDUD�
SURGX]LU�R�REMHWR��(�HX�IRUPR�HVWH�DOXQR��(OH�WHP�TXH�VHU�FDSD]�GH�UDFLRFLQDU��GH�
RSHUDFLRQDOL]DU�H�GH�GRPLQDU�WRGRV�RV�SURFHVVRV��PDWHPáWLFRV��ItVLFRV��TXtPLFRV��VHP�
FDOFXODGRUD��6H�HOH�SUHFLVDU�GH�FDOFXODGRUD�HOH�YDL�XVDU�IRUD�GDTXL��PDV�QD�HVFROD�QmR��������
HQWmR�D�HVFROD�WHP�FRPR�SURSRVWD�R�QmR�XVR�HP�QHQKXP�VHJPHQWR��H�QHP�QRV�VLPXODGRV��
DSHVDU�GH�VDEHUPRV�TXH�DOJXQV�YHVWLEXODUHV�TXH�HOHV�ID]HP�XWLOL]DP��$JRUD��VH�R�PHX�DOXQR�
IL]HU�D�FRQWD��VH�IL]HU�R�SUREOHPD�VHP�FDOFXODGRUD��H�DFHUWDU��HOH�YDL�QR�YHVWLEXODU�H�FRP�
FDOFXODGRUD�HOH�YDL�DFHUWDU��HX�YRX�WHU�HVVD�JDUDQWLD��3RU�TXH�QyV�HQWHQGHPRV�TXH�HVVD�
FDOFXODGRUD�p�DSHQDV�XP�LQVWUXPHQWR��Wá��(�HX�SUHFLVR�GDU�RV�SDVVRV�SDUD�TXH�HVVH�DOXQR��VHP�
HVVH�LQVWUXPHQWR�VHMD�FDSD]�GH�VREUHYLYHU�GHQWUR�GH�XP�FRQWH[WR��

1HVVH�WUHFKR��p�QRWáYHO��DSHVDU�GR�FRQKHFLPHQWR�GH�HVWXGRV�QD�áUHD�GH�HGXFDomR�TXH�
YDORUL]DP�R�XVR�GH�WHFQRORJLD�SDUD�R�HQVLQR��D�FRPSUHHQVmR�GD�6XSHUYLVRUD��6��GH�TXH�D�
FDOFXODGRUD��SRU�H[HPSOR��Vy�WHP�R�SDSHO�GH�SURPRYHU�D�HIHWXDomR�UáSLGD�H�IDFLOLWDomR�GH�
FáOFXORV�PDWHPáWLFRV��7DO�SRVLFLRQDPHQWR�p�UHIXWDGR�SRU�GLYHUVRV�DXWRUHV��HQWUH�HOHV�SRGHPRV�
GHVWDFDU�%LWWDU��������TXH�DWULEXL�D�HVVH�LQVWUXPHQWR�D�SRVVLELOLGDGH�GR�GHVHQYROYLPHQWR�GR�
SHQVDPHQWR�PDWHPáWLFR��DOpP�GD�³IDFLOLWDomR´�GR�XVR�DOJRUtWPLFR��RSRUWXQL]DQGR�D�FRQVWUXomR�
GH�H[SHULPHQWDo}HV�H�FRQMHFWXUDV�SRU�SDUWH�GR�DOXQR��0RYLPHQWR�TXH�SDUHFH�QmR�DGTXLULU�VHQWLGR�
QR�FRQWH[WR�GD�LQVWLWXLomR�DQDOLVDGD���

$QDORJDPHQWH��R�SURIHVVRU�0&��LQWHUSUHWD�HVVH�XVR��
0&��'H�WHFQRORJLD"�'H�WHFQRORJLD�HX�QmR�XVR�QmR��1mR�XVR�FDOFXODGRUD�������$VVLP��IDODQGR�
HVSHFLILFDPHQWH�GH�WHFQRORJLD��QmR�XVR��1HP�FDOFXODGRUD��

3��1mR�SHUPLWH"�

0&��1mR��QmR�p�TXH�HX�QmR�SHUPLWD��e�TXH�FRPR�QyV�WUDEDOKDPRV�FRP�R�WHUFHLUR�DQR�H�
FXUVLQKR��H�D�LGHLD�p�SUHSDUDU�R�FDUD�SDUD�R�YHVWLEXODU��H�QR�(1(0�WDPEpP�QmR�SRGH�XVDU�
FDOFXODGRUD��HX�QmR��QmR�����QmR�p�TXH�HX�QmR�SHUPLWR�����p�����QmR�SHUPLWR�PHVPR��QmR�p"�3DUD�
QmR�DWUDSDOKDU��QmR�p"�

$�SDUWLU�GHVVHV�H[FHUWRV��DQDOLVDPRV�TXH�DV�DWULEXLo}HV�GD�WHFQRORJLD��HVSHFLILFDPHQWH�DR�
XVR�GH�FDOFXODGRUDV��Vy�HUDP�FRPSUHHQGLGDV�SHODV�JHVWRUDV�H�SHOR�SURIHVVRU�FRPR�XP�DWDOKR�QR�
SURFHVVR�GH�HQVLQR��TXH�SUHMXGLFDULD�RV�DOXQRV�D�GHVHQYROYHUHP�FRQKHFLPHQWRV�H�KDELOLGDGHV���
DSUHQGL]DJHP�QD�SHUVSHFWLYD�SRU�HOHV�DSUHVHQWDGD���LQGLVSHQVáYHLV�j�IRUPDomR�EáVLFD�GHVVH�
MRYHP���

$UUDLJDGR�D�HVVH�SRVLFLRQDPHQWR��HVWá�D�LQWHUSUHWDomR�TXH�ID]HPRV�GD�FXOWXUD�GD�
SHUIRUPDWLYLGDGH��2V�UHVXOWDGRV�EXVFDGRV�FRP�R�WUHLQDPHQWR�GHVVHV�DOXQRV�REMHWLYDP�
SULQFLSDOPHQWH�D�ERD�FODVVLILFDomR�GD�HVFROD�HP�rankings�GH�DYDOLDo}HV�HP�ODUJD�HVFDOD��2X�VHMD��
RV�REMHWLYRV�GH�HQVLQR�VH�GHVYLDP�GR�SRWHQFLDO�GH�GHVHQYROYLPHQWR�GR�FRQKHFLPHQWR�
PDWHPáWLFR��LJQRUDP�D�YLDELOLGDGH�GH�QRYDV�HVWUDWpJLDV�SDUD�D�DWXDomR�GRFHQWH��WXGR�HP�SURO�GRV�
UHVXOWDGRV�TXH�SRGHP��H�QHFHVVLWDP��VHU�PHQVXUDGRV��H[SOLFLWDGRV�H�MXOJDGRV��SDUD�WDQWR��%DOO�
�������S�������DILUPD�TXH��³HP�HVVrQFLD��D�SHUIRPDWLYLGDGH�p�XPD�OXWD�SHOD�YLVLELOLGDGH´��'HVVH�
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PRGR��XPD�DomR�TXH�QmR�FRQGX]D�D�HVVD�YLVLELOLGDGH�HVWá�SURQWDPHQWH�GHVFDUWDGD��LVVR�SRUTXH�³D�
DSUHQGL]DJHP�p�UHDSUHVHQWDGD�FRPR�UHVXOWDGR�GH�XPD�SROtWLFD�GH�FXVWR�EHQHItFLR´��S��������

(P�RXWUDV�SDODYUDV��HVVD�DomR�p�XPD�SHUGD�GH�WHPSR��R�TXH�QRV�FRQGX]�j�SUy[LPD�
FDWHJRULD��
A perda de tempo 

(P�UHODomR�DR�XVR�GR�ODERUDWyULR�GH�LQIRUPáWLFD��D�SHVTXLVDGRUD�ID]�TXHVWLRQDPHQWRV�DRV�
HQWUHYLVWDGRV��RV�SRVLFLRQDPHQWRV�IRUDP��

6$��e��WHP�R�ODERUDWyULR��PDV�HX��HX�VLQFHUDPHQWH�QXQFD�XVHL��1D�YHUGDGH�HX�OHYR�HOHV�QR�
GDWD�VKRZ��H�Dt�D�JHQWH��SRU�H[HPSOR��WHP�DOJXP�SURJUDPD��DOJXPD�FRLVD��HX�XVR��SDUD�HOHV�
SRGHUHP�YHU�QmR�p��������e�LPSRUWDQWH��XWLOL]DU�DV�QRYDV�WHFQRORJLDV���PDV�QmR�p�R�SULQFLSDO��
7HP�TXH�VHU�DOJXPD�FRLVD�GR�WLSR��p�������p��HVSRUáGLFR��$Wp�SRUTXH�HX�QmR�SRVVR��SRUTXH�
TXHUHQGR�RX�QmR��VH�HX�OHYDU�HOHV�Oá��3RU�H[HPSOR��HP�XPD�DXOD�GH�KLVWyULD��QmR�p�
GHSUHFLDQGR��PDV�p�XPD�FRLVD�RQGH�YRFr�PRVWUD�LPDJHQV��p�XPD�FRLVD�RQGH�YRFr�FRQVHJXH�
ID]HU�XPD�LPDJHP�GD�ÈIULFD�SRU�H[HPSOR��H�HP�FLPD�GDTXHOD�LPDJHP�GDU�D�VXD�DXOD�LQWHLUD��
1mR�p�XPD�FRLVD�DVVLP��(QWmR�R�WHPSR�TXH�HX�GHVORFR�SDUD�VXELU��SDUD�OLJDU�FRPSXWDGRU��
SDUD�WDO�H�SDUD�GHVFHU��HX�SRGLD�HVWDU�UHVROYHQGR�H[HUFtFLR��HQWHQGHX"�������3RU�TXH��SRU�PDLV�
H[HUFtFLR�YRFr�IL]HU�p�PHOKRU��QmR�p"�0DLV�WUHLQR��HX�VHPSUH�SHQVR�QLVVR��������2X��jV�YH]HV�
DWp�SDUD�UHOD[DU��HQWHQGHX"�������(QWmR�TXHUHQGR�RX�QmR��HVWD�GLVWUDLQGR�PDV�HVWá�IRUPDQGR��
������

1HVVH�H[FHUWR��R�SURIHVVRU�GHVWDFD�TXDQWRV�H[HUFtFLRV�GHL[DULD�GH�ID]HU�GHYLGR�DR�
GHVORFDPHQWR�GRV�DOXQRV��YLVWR�TXH�XPD�GDV�IXQo}HV�DWULEXtGDV�SRU�HOH�j�VDOD�GH�LQIRUPáWLFD��p�D�
UHFUHDWLYD��RX�VHMD��QmR�FRQGX]�j�DSUHQGL]DJHP�H�QHP�j�FRQVWUXomR�GH�FRQKHFLPHQWRV�TXH�YmR�DR�
HQFRQWUR�GRV�VHXV�REMHWLYRV�GH�HQVLQR��R�DOFDQFH�GH�ERQV�UHVXOWDGRV�HP�DYDOLDo}HV�H[WHUQDV��(��
QD�VHTXrQFLD��GH�PRGR�DSDUHQWHPHQWH�DQWDJ{QLFR��PDV�TXH�QD�YHUGDGH�Vy�UHIRUoD�DV�
HYLGHQFLDo}HV�DQWHULRUHV��R�SURIHVVRU�H[SOLFLWD��

6$��(X�XVR��FDOFXODGRUD���DVVLP��QD�KRUD�TXH�HVWá�FRUULJLQGR�WDUHID��(OHV�SHUJXQWDP��³SRGH�XVDU�D�
FDOFXODGRUD"´��HX�GLJR��³SRGH��VHP�SUREOHPDV´��$Wp�SRUTXH�HX�SUHFLVR�GH�YHORFLGDGH��(X�QmR�YRX�
ILFDU�ID]HQGR�FRQWLQKD�GH�PXOWLSOLFDomR�QR�HQVLQR�PpGLR�QmR�p��$JRUD�HP�SURYD�HX�QmR�DGPLWR��(P�
VDOD�GH�DXOD�QRUPDO��SDUD�LU�PDLV�UáSLGR��SDUD�FRQVHJXLU�ID]HU�PDLV��YDPRV�GL]HU�DVVLP��

8WLOL]DPRV�R�WHUPR�DQWDJ{QLFR��SRLV�QR�SULPHLUR�H[FHUWR�D�LGD�j�VDOD�GH�LQIRUPáWLFD�HUD�
perda de tempo�H�QR�VHJXQGR�R�XVR�GD�FDOFXODGRUD�DSDUHFLD�FRPR�otimização desse tempo��1R�
HQWDQWR��HVVH�WHUPR�UHVXPH�D�VLWXDomR�VXSHUILFLDOPHQWH��SRUTXH�QD�YHUGDGH�HODV�VmR�
FRPSOHPHQWDUHV��(P�DPEDV�DV�VLWXDo}HV�QmR�Ká�R�UHFRQKHFLPHQWR�GR�SRWHQFLDO�GDV�QRYDV�
WHFQRORJLDV��TXDLV�VHMDP��FRPR�R�SUySULR�3HUUHQRXG��������S�������HQXQFLD��D�SRVVLELOLGDGH�GH�
FULDomR�GH�³VLWXDo}HV�ULFDV��FRPSOH[DV��GLYHUVLILFDGDV��SRU�PHLR�GH�XPD�GLYLVmR�GH�WUDEDOKR�TXH�
QmR�ID]�PDLV�FRP�TXH�WRGR�R�LQYHVWLPHQWR�UHSRXVH�VREUH�R�SURIHVVRU������´��HQWUH�WDQWDV�RXWUDV�TXH�
SRGHUtDPRV�FLWDU��$�SRVVLELOLGDGH�GR�DOXQR�DVVXPLU�VH�FRPR�SURWDJRQLVWD�GD�FRQVWUXomR�GH�VHX�
FRQKHFLPHQWR��PHGLDGR�SHOR�XVR�GH�DOJXP�LQVWUXPHQWR�WHFQROyJLFR�QmR�WHP�HVSDoR�QHVVD�
FRQILJXUDomR��1RYDPHQWH��GHL[DQGR�D�PDUFD�GD�SHUIRUPDWLYLGDGH��SRUTXH�FRPR�PHQVXUDU�H�
H[SOLFLWDU�HVVD�FRQVWUXomR��FDVR�HOD�DFRQWHoD"�&RPR�GLVSRQLELOL]DU�DR�DOXQR�R�WHPSR�QHFHVVáULR�D�
HVVD�FRQVWUXomR�VH�HOH�GHYHULD�HVWDU�WUHLQDQGR�SDUD�DWLQJLU�VXD�PHWD��D�PHWD�GD�HVFROD"�%DOO��������
S�������HYLGHQFLD�TXH�³D�HILFáFLD�Vy�H[LVWH�TXDQGR�p�PHGLGD�H�GHPRQVWUDGD��H�DV�FLUFXQVWkQFLDV�
ORFDLV�Vy�H[LVWHP�FRPR�µGHVFXOSD¶�LQDFHLWáYHO�SDUD�IDOKDV�QD�H[HFXomR�RX�QD�DGDSWDomR´��
SRUWDQWR�QmR�FDEH�R�WUDEDOKR�H�D�LQFHUWH]D�GD�SURWDJRQL]DomR�GR�LQGLYtGXR�HP�SURFHVVR�GH�
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DSUHQGL]DJHP��GDGD�D�LPSUHFLVmR�GHVVH�PRYLPHQWR��DILQDO��R�WUHLQDPHQWR�QmR�GHL[D�G~YLGDV��
FDVR�QmR�WHQKD�DSUHQGLGR��WUHLQH�PDLV��

(�QD�VHTXrQFLD��D�~OWLPD�FDWHJRULD�H[SUHVVD�XPD�GLVFUHWD�YDORUL]DomR�GDV�QRYDV�WHFQRORJLDV�
RX��HPLWLQGR�MXt]R�GH�YDORU��XPD�DWULEXLomR�LQJrQXD�H�FULVWDOL]DGRUD�GDV�Do}HV�HPSUHHQGLGDV���
(spaço de divulgação de listas de e[erctcios 

1RYDPHQWH�QR�TXHVWLRQDPHQWR�DFHUFD�GD�VDOD�GH�LQIRUPáWLFD��D�VXSHUYLVRUD�WHP�R�VHJXLQWH�
SRVLFLRQDPHQWR��

6��������3DUD�R�HQVLQR�PpGLR��R�SURIHVVRU�WUDEDOKD�Oá��p�DPSODPHQWH�XWLOL]DGR��0DV�DOXQR�HX�Má�
QmR�OHYR�Oá��(QWmR�R�SURIHVVRU�SUHSDUD�DV�DXODV�Oá��H�XWLOL]D�R�GDWD�VKRZ�TXH�p�GLVSRQtYHO�D�
HOHV��H�Oá�QR�GDWD�VKRZ�HOH�XWLOL]D�WRGRV�RV�UHFXUVRV�QD�VDOD�GH�LQIRUPáWLFD�H�LQFOXVLYH�DFHVVR�
D�LQWHUQHW��(QWmR�D�WHFQRORJLD�p�XVDGD�KRMH�DWUDYpV�KRMH��SURIHVVRU�DOXQR��DWUDYpV�GR�VLVWHPD�
RQOLQH�TXH�D�HVFROD�WHP��XP�SRUWDO�GLUHWR�GR�SURIHVVRU�FRP�R�DOXQR��RQGH�R�SURIHVVRU�
GLVSRQLELOL]D�OLVWD��RQGH�HOH�WHP�D�FRPXQLFDomR�GLUHWD�FRP�R�DOXQR��RQGH�HOH�GLVSRQLELOL]D�
PDWHULDO��WDUHIDV��HQWmR�UHDOPHQWH��R�QRVVR�VLVWHPD�HVFROD��GH�JHVWmR��SURSRUFLRQD�LVVR��SDUD�R�
PpGLR��(X�Má�QmR�WHQKR�PDLV�R�ODERUDWyULR�FRP�FRPSXWDGRUHV�SDUD�R�DOXQR�DWXDU��

&RPSOHPHQWDUPHQWH�jV�RXWUDV�FDWHJRULDV�DSUHVHQWDGDV��R�H[FHUWR�DQWHULRU�UHIRUoD�TXH�D�
FRPSUHHQVmR�GRV�SRWHQFLDLV�GR�XVR�GDV�QRYDV�WHFQRORJLDV�SDVVD�ORQJH�GD�SHUVSHFWLYD�SDUD�R�
HQVLQR��$TXL�p�GHVWDFDGD�FRPR�PDLV�XP�LQVWUXPHQWR�H[SRVLWRU��SHUPLWLQGR�D�LQYROXomR�GR�
TXDGUR�JL]�SDUD�R�data show���

6XD�IXQomR�DSHQDV�FRPR�ORFDO�SDUD�SRVWDJHP�GH�OLVWDV�GH�H[HUFtFLRV��DSDUHQWD�FDPLQKDU�
SDUD�R�LQFHQWLYR�GH�DWLYLGDGHV�UHDOL]DGDV�D�GLVWkQFLD��LQVWUXPHQWR�SRWHQFLDO�SDUD�R�
GHVHQYROYLPHQWR�GD�DXWRQRPLD�GH�SHVTXLVD�H�LQYHVWLJDomR�GRV�DOXQRV�HP�DPELHQWH�H[WUDFODVVH��
7RGDYLD��p�QRWDGDPHQWH�H[SOtFLWD�D�PDQXWHQomR�GD�SHUVSHFWLYD�GH�WUHLQDPHQWR��DR�FRORFDU�D�
GLYXOJDomR�GH�OLVWDV�GH�H[HUFtFLR��R�SDUDGLJPD�QmR�VH�PRGLILFD��

/RSHV�	�/RSH]��������LGHQWLILFDP�TXH��HP�PHLR�DR�FRQWH[WR�SHUIRUPáWLFR��³EXVFD�VH�D�
HILFLrQFLD�GR�LQGLYtGXR�DXWRUUHJXODGR��VXSRVWDPHQWH�FDSD]�GH�YLU�D�VH�WUDGX]LU�HP�XPD�HILFLrQFLD�
GR�VLVWHPD´��S��������3DUD�WDQWR��HVVD�SHUVSHFWLYD�p�QRYDPHQWH�UHIHUHQGDGD�SHOR�SRVLFLRQDPHQWR�
GRV�LQGLYtGXRV�FRQFHGHQWHV�GDV�HQWUHYLVWDV��2�TXH�VH�EXVFD��FRPR�HQXQFLDGR�SHODV�DXWRUDV��p�
FRPSHWrQFLD�GH�H[HFXomR�UHSHWLomR�GR�WUDEDOKR�UHDOL]DGR�QR�PRPHQWR�HP�TXH�RV�DOXQRV�VmR�
H[SRVWRV�jV�DYDOLDo}HV�H[WHUQDV��4XDO�VHULD�D�IXQomR�GHVVHV�LQVWUXPHQWRV�SDUD�HVVHV�DOXQRV"�
$ILQDO��HVWHV�QmR�HVWDUmR�GLVSRQtYHLV�QR�PRPHQWR�GD�UHDOL]DomR�GDV�DYDOLDo}HV��$�HYLGHQFLDomR�
GRV�REMHWLYRV�H�GRV�PHLRV�SDUD�DWLQJL�ORV�YmR�GH�HQFRQWUR�j�SHUVSHFWLYD�GH�HGXFDomR�SRU�QyV�
DVVXPLGD��0DV�HVVHV�REMHWLYRV�DGTXLUHP�status�GH�HILFLrQFLD��SRU�PHLR�GD�OHJLWLPDomR�GRV�
UHVXOWDGRV�GR�(1(0��SRU�H[HPSOR��,VVR�SRUTXH��FRPR�QRV�DOHUWDU�/RSHV�	�/RSH]���������p�
SUHFLVR�GHVWDFDU�SDUD�VXSHUDU�R�FDUáWHU�TXH�HVVD�DYDOLDomR�DGTXLUH�SRXFR�D�SRXFR��TXDO�VHMD��

>���@�D�SHUVSHFWLYD�LQVWUXPHQWDO�SUHGRPLQDQWH�QR�H[DPH�HQFRQWUD�VH�KLEULGL]DGD�D�RXWUDV�
WHQGrQFLDV��TXH�WDQWR�SRGHP�DVVXPLU�XP�YLpV�PDLV�GHPRFUáWLFR�±�TXDQGR�VLQDOL]DP�D�
QHFHVVLGDGH�GH�GLPLQXLU�D�GHVLJXDOGDGH�GH�DFHVVR�j�XQLYHUVLGDGH�±�TXDQWR�SRGHP�DFHQWXDU�
RV�HIHLWRV�SHUIRUPáWLFRV�±�FRQVWLWXLQGR�rankings VXSRVWDPHQWH�FLHQWtILFRV�GH�HVFRODV���S��
�����

3RUWDQWR��SHUPDQHFH�R�HQWHQGLPHQWR�GH�TXH�R�XVR�GH�WHFQRORJLDV�Vy�WHP�SRWHQFLDO�FRPR�
LQVWUXPHQWR�GH�SUHSDUR�GH�DXOD��data show��RX�PHVPR�SDUD�D�GLYXOJDomR�GH�OLVWDV�GH�H[HUFtFLRV�
QD�SáJLQD�GD�HVFROD��2�SUySULR�3HUUHQRXG��������WUDWD�GD�SRWHQFLDOLGDGH�H�GD�QHFHVVLGDGH�GR�XVR�
GH�IHUUDPHQWDV�SDUD�R�WUDEDOKR�D�GLVWkQFLD�FRP�RV�DOXQRV��TXDQGR�PHQFLRQD�D�FRPSHWrQFLD�PDLV�
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HVSHFtILFD�GH�comunicar-se a distância com os alunos��7RGDYLD��p�LPSRUWDQWH�UHVVDOWDU�TXH�WDO�
IDWR�Vy�YHP�SDUD�UHIRUoDU�DV�Do}HV�SHUIRUPáWLFDV���

1HVVH�VHQWLGR��REVHUYDPRV�TXH�PHVPR�DV�JHVWRUDV�H�RV�SURIHVVRUHV��DILUPDQGR�FRQKHFHU�
HVWXGRV�VREUH�EHQHItFLRV�GR�XVR�GDV�7,&��QmR�RV�XWLOL]DP��SRLV�LVVR�SUHMXGLFDULD�D�DWXDomR�SDUD�R�
REMHWLYR�SURSRVWR��R�WUHLQDPHQWR�SDUD�DV�DYDOLDo}HV�H[WHUQDV�

Considerações finais 
e�LPSRUWDQWH�UHVVDOWDU�TXH�QmR�HVWDPRV�MXOJDQGR�DV�Do}HV�GHVVHV�SURIHVVRUHV��HOHV�VmR�

VXMHLWRV�HP�XP�FRQWH[WR�TXH�H[LJH�TXH�FRDGXQHP�H�UHIRUFHP�HVVH�status�GH�H[FHOrQFLD��SDUD�D�
PDQXWHQomR�GHOHV�QHVVH�HVSDoR��QHVVH�HPSUHJR��

(P�PHLR�j�SHUIRUPDWLYLGDGH��DFUHGLWD�VH��FRPR�HQXQFLDGR�SRU�'LDV�	�/RSHV���������TXH�
³DOXQRV�FRP�ERP�GHVHPSHQKR�HVFRODU�SRVVXtDP�ERQV�SURIHVVRUHV�RX�SURIHVVRUHV�HILFLHQWHV´��
3RUWDQWR��D�UHVSRQVDELOL]DomR�GRV�UHVXOWDGRV�VREUH�HOHV�p�HQRUPH��H�HVVHV�SURILVVLRQDLV�SUHFLVDP�
VREUHYLYHU��HVVH�p�R�WHUPR��VREUHYLYHU��(OHV�QmR�SUHFLVDP�TXH�UHIRUFHPRV�DLQGD�PDLV�HVVD�
UHVSRQVDELOL]DomR��e�LPSUHVFLQGtYHO�GHVWDFDU��QR�HQWDQWR��RV�PRYLPHQWRV�GH�SROtWLFDV�S~EOLFDV�H�
LQVHUomR�GD�OyJLFD�GH�PHUFDGR�QRV�DPELHQWHV�GD�HGXFDomR�EáVLFD��TXHU�VHMD�HP�HVFRODV�S~EOLFDV�
RX�SULYDGDV��IDWR�ODUJDPHQWH�SHVTXLVDGR�SRU�6WHSKHQ�%DOO�H�VHXV�LQWHUORFXWRUHV�TXH�HVWXGDP�D�
FXOWXUD�GD�SHUIRUPDWLYLGDGH��(VVH�PRYLPHQWR�VLP��p�UHVSRQVáYHO�SRU�HVVDV�GLVWRUo}HV�QD�
FRPSUHHQVmR�GH�HGXFDomR�GH�MRYHQV��

$�TXHVWmR�GD�WHFQRORJLD�IRL�DTXL�WUDWDGD�SDUD�H[SOLFLWDUPRV�DLQGD�PDLV�D�VLWXDomR�
SHUIRUPáWLFD�LQVWDXUDGD��YLVWR�TXH�PXLWRV�GRV�DXWRUHV�TXH�WURX[HPRV�SDUD�GLDORJDU�VREUH�DV�
QRYDV�WHFQRORJLDV��LQFOXVLYH�R�SUySULR�3HUUHQRXG��DOHUWDP�SDUD�D�QHFHVVLGDGH�GH�UHIOH[mR�VREUH�
RV�XVRV�H�SRWHQFLDOLGDGHV�GHVVDV��7RGDYLD��ILFD�HYLGHQWH�TXH��QR�FRQWH[WR�GH�³H[FHOrQFLD´�
DSUHVHQWDGR��HVVD�UHIOH[mR�p�LQYLáYHO��

$�FRQFOXVmR��SRUWDQWR��p��VH�QHP�D�UHIOH[mR�p�HVWLPXODGD��TXHP�GLUá�D�XWLOL]DomR"�
(VWH�DUWLJR�SURFXURX�H[SOLFLWDU�HVVHV�IDWRV��D�ILP�GH�TXH�VHMDP�SUREOHPDWL]DGRV�HP�YáULRV�

QtYHLV��DFDGrPLFRV��JRYHUQDPHQWDLV��HVFRODUHV��HQWUH�RXWURV��1RVVD�SUHWHQVmR�p�DPELFLRVD��
SRUpP��FUHPRV��QHFHVVáULD��

Referências 
%DOO��6��-����������3URILVVLRQDOLVPR��*HUHQFLDOLVPR�H�3HUIRUPDWLYLGDGH��Cadernos de Pesquisa�����������

���������

%LWWDU��0����������$�HVFROKD�GR�VRIWZDUH�HGXFDFLRQDO�H�D�SURSRVWD�SHGDJyJLFD�GR�SURIHVVRU��HVWXGR�GH�
DOJXQV�H[HPSORV�GD�0DWHPáWLFD��,Q�:��%HOLQH�	�1��0��/��&RVWD��(GV����Educação Matemática, 
Tecnologia e Formação de Professores:�DOJXPDV�UHIOH[}HV��&DPSR�0RXUmR��)(&,/&$0��

'LDV��5��(��	�/RSHV��$��&����������&RPSHWrQFLDV�QD�)RUPDomR�GH�3URIHVVRUHV�QR�%UDVLO��2�4XH��1mR��Ká�
GH�1RYR��Educação & Sociedade���������������������

/RSHV��$��&��	�/ySH]��6��%����������$�3HUIRUPDWLYLGDGH�QDV�3ROtWLFDV�GH�&XUUtFXOR��2�&DVR�GR�(1(0��
Educação em Revista��������������%HOR�+RUL]RQWH��0*���

1HWR��9��)����������Competências profissionais de professores de Matemática do ensino médio 
valorizadas por uma "boa" escola: a supremacia da cultura da performatividade������������I��
'LVVHUWDomR��0HVWUDGR�HP�(GXFDomR�0DWHPáWLFD����&HQWUR�GH�&LrQFLDV�([DWDV�H�7HFQRORJLD��
8QLYHUVLGDGH�)HGHUDO�GH�0DWR�*URVVR�GR�6XO��&DPSR�*UDQGH��
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1HWR��9��)���	�6LOYD��0��$����������&RPSHWrQFLDV�SURILVVLRQDLV�GH�SURIHVVRUHV�GH�0DWHPáWLFD�GR�(QVLQR�
0pGLR�YDORUL]DGDV�SRU�XPD�³ERD´�HVFROD��D�VXSUHPDFLD�GD�FXOWXUD�GD�SHUIRUPDWLYLGDGH��Bolema��
27���������±�����

3HUUHQRXG��3����������Dez Novas Competências para Ensinar.�3RUWR�$OHJUH��$UWPHG��

3HUUHQRXG��3����������(QWUHYLVWD�FRQFHGLGD�DR�3URJUDPD�5RGD�9LYD�GD�79�&XOWXUD��6mR�3DXOR������������
GH�QRY����

3HUUHQRXG��3����������$�IRUPDomR�GRV�SURIHVVRUHV�QR�VpFXOR�;;,��,Q�3��3HUUHQRXG�	�0��&��7KXUOHU�
�(GV����As competências para ensinar no século XXI��3RUWR�$OHJUH��$UWPHG��

3RQWH��-��3����������$�FDOFXODGRUD�H�R�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP��Educação e Matemática.��������
�����

3XULILFDomR��,���1HYHV��7��*���%ULWR��*��6����������3URIHVVRUHV�GH�0DWHPáWLFD�H�DV�7HFQRORJLDV��0HGR�H�
6HGXomR��,Q�:��%HOLQH�	�1��0��/��&RVWD��(GV����(GXFDomR�0DWHPáWLFD��7HFQRORJLD�H�)RUPDomR�GH�
3URIHVVRUHV��DOJXPDV�UHIOH[}HV��&DPSR�0RXUmR��)(&,/&$0��
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O ensino de Matemática )inanceira no ensino mpdio com o 
simulador UOLInvest 

'LODPDU�5HLV�Lambert\�
)DFXOGDGHV�,QWHJUDGDV�GH�7DTXDUD�
%UDVLO�
GLODPDU�ODPEHUW\#KRWPDLO�FRP��
$OH[DQGUH�Silva�
)DFXOGDGHV�,QWHJUDGDV�GH�7DTXDUD�
%UDVLO�
DOH[DQGUHSUDWHVVLOYD#JPDLO�FRP��
0DJQXV�&HVDU�Od\ 
)DFXOGDGHV�,QWHJUDGDV�GH�7DTXDUD�
%UDVLO�
PDJQXV�F�RG\#JPDLO�FRP��

Resumo 
(VWH�DUWLJR�DSUHVHQWD�RV�UHVXOWDGRV�GH�XPD�SHVTXLVD�UHDOL]DGD�FRP�HVWXGDQWHV�GR�
VHJXQGR�DQR�GR�(QVLQR�0pGLR�GH�XPD�HVFROD�S~EOLFD�QR�HVWDGR�GR�5LR�*UDQGH�GR�
6XO��%UDVLO��2EMHWLYR�IRL�UHDOL]DU�XPD�SUáWLFD�DOWHUQDWLYD�SDUD�R�HQVLQR�GH�0DWHPáWLFD�
)LQDQFHLUD�H�SURPRYHU�PHOKRU�FRPSUHHQVmR�GR�FRQWH~GR.OV�HVWXGDQWHV�PDQLSXODUDP�
R VLPXODGRU�82/,QYHVW��TXH�FRQVLVWH�HP�H[HUFLWDU�DV�PRYLPHQWDo}HV�GR�PHUFDGR
ILQDQFHLUR�SRU�PHLR�GD�FRPSUD�H�YHQGD�GH�Do}HV��$�SHVTXLVD�DSRLRX�VH�QRV
SULQFtSLRV�GD�5HVROXomR�GH�3UREOHPDV��0DWHPáWLFD�)LQDQFHLUD�H�QR�XVR�GDV�7,&�
7HYH�R�TXHVWLRQDPHQWR��FRPR�R�XVR�GR�VLPXODGRU�82/,QYHVW�SRGH�DX[LOLDU�RV
DOXQRV�QDV�DXODV�GH�0DWHPáWLFD�)LQDQFHLUD�QR�(QVLQR�0pGLR"�&RP�R�XVR�GR
VLPXODGRU�RV�HVWXGDQWHV�GHPRQVWUDUDP�LQWHUHVVH�SHORV�HVWXGRV�H�PHOKRUD�QD
FRPSUHHQVmR�GRV�FRQFHLWRV�2�ODERUDWyULR�GH�HQVLQR�FRP�R�XVR�GDV�WHFQRORJLDV�OLJDGR
DRV�FRQWH~GRV�GH�0DWHPáWLFD�)LQDQFHLUD�IDYRUHFH�D�DSUR[LPDomR�GD�HVFROD�DRV
FRQKHFLPHQWRV�SUHVHQWHV�QR�FRWLGLDQR�GRV�DOXQRV�
Palavras�chave��(QVLQR�0pGLR��0DWHPáWLFD�)LQDQFHLUD��(GXFDomR�)LQDQFHLUD��
5HVROXomR�GH�3UREOHPDV��7HFQRORJLDV�GH�,QIRUPDomR�H�&RPXQLFDomR� 

Introdução 
(VWH�DUWLJR�SURS}H�PRVWUDU�RV�UHVXOWDGRV�GH�XPD�SHVTXLVD�UHDOL]DGD�FRP�HVWXGDQWHV�GH�

(QVLQR�0pGLR�GH�XPD�HVFROD�S~EOLFD�GD�UHJLmR�GD�JUDQGH�3RUWR�$OHJUH��56��%UDVLO��$SUHVHQWD�
XPD�SUáWLFD�GH�HQVLQR�GH�0DWHPáWLFD�)LQDQFHLUD�FRP�R�XVR�GDV�7HFQRORJLDV�GH�,QIRUPDomR�H�
&RPXQLFDomR��7,&��H�SRU�PHLR�GD�5HVROXomR�GH�3UREOHPDV��$SUHVHQWRX�FRPR�PHWRGRORJLD�GH�
SHVTXLVD�DV�DERUGDJHQV�TXDQWLWDWLYD�H�TXDOLWDWLYD��VHQGR�XWLOL]DGD�D�SHVTXLVD�GH�FDPSR�SDUD�
FROHWDU�RV�GDGRV��)LRUHQWLQL��/RUHQ]DWR���������

2�SURSyVLWR�GR�HVWXGR�IRL�YHULILFDU�D�UHOHYkQFLD�GD�0DWHPáWLFD�H�GD�(GXFDomR�)LQDQFHLUD�
QR�GLD�D�GLD�GR�HVWXGDQWH�GH�(QVLQR�0pGLR�SRU�PHLR�GR�VLPXODGRU�82/,QYHVW��1HVVH�VHQWLGR�D�
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SHVTXLVD�FHQWURX�VH�HP�UHVSRQGHU�FRPR�R�XVR�GR�VLPXODGRU�82/,QYHVW�SRGH�DX[LOLDU�RV�DOXQRV�
QDV�DXODV�GH�0DWHPáWLFD�)LQDQFHLUD�QR�(QVLQR�0pGLR"�&RQVLGHURX�VH�R�IDWR�GH�RV�DOXQRV�WHUHP�
IDFLOLGDGH�QR�XVR�GR�FRPSXWDGRU�H�QR�DFHVVR�jV�LQIRUPDo}HV�TXH�DWXDOPHQWH�FLUFXODP�GH�
GLIHUHQWHV�PRGRV��&DEH�GHVWDFDU�D�LPSRUWkQFLD�HP�LQWHUSUHWDU��FRPSUHHQGHU�H�DQDOLVDU�
FULWLFDPHQWH�DV�LQIRUPDo}HV��HVSHFLDOPHQWH��QR�FDVR�GD�SHVTXLVD��DV�GH�RUGHP�HFRQ{PLFD�H�
ILQDQFHLUD��SDUD�R�H[HUFtFLR�GD�FLGDGDQLD��

$�SUáWLFD�HQYROYHX�D�XWLOL]DomR�GR�VLPXODGRU�82/,QYHVW��IRUQHFLGR�SHOD�%0	)%29(63$�
H�82/��TXH�SRVVXHP�FRPR�XP�GRV�REMHWLYRV�RIHUHFHU�DRV�SDUWLFLSDQWHV�QRo}HV�GR�PHUFDGR�
ILQDQFHLUR�EUDVLOHLUR��QR�TXH�GL]�UHVSHLWR�j�FRPSUD�H�j�YHQGD�GH�Do}HV��$�SDUWLU�GD�XWLOL]DomR�GR�
VLPXODGRU��SRGHP�VHU�WUDEDOKDGRV�DOJXQV�FRQWH~GRV�GH�0DWHPáWLFD�)LQDQFHLUD��FRPR��
SRUFHQWDJHP��GHVFRQWRV��DFUpVFLPRV�H�MXURV��3DUDOHODPHQWH��SRVVLELOLWD�R�H[HUFtFLR�GD�(GXFDomR�
)LQDQFHLUD��IDWR�UHOHYDQWH�SDUD�MRYHQV�HP�LGDGH�HVFRODU�H�TXH��GH�DOJXP�PRGR��ID]HP�SDUWH�GD�
YLGD�HFRQ{PLFD�GD�UHJLmR��2�VLPXODGRU�SRVVXL�XWLOL]DomR�online�H�HVWá�GLVSRQtYHO�JUDWXLWDPHQWH�
SHOR�HQGHUHoR���KWWS���XROLQYHVW�HFRQRPLD�XRO�FRP�EU�!��

(QVLQDU�D�0DWHPáWLFD�)LQDQFHLUD�GH�IRUPD�LQRYDGRUD�SRGH�VHU�XPD�PDQHLUD�GH�GHVSHUWDU�
QR�DOXQR�R�LQWHUHVVH�SHOD�0DWHPáWLFD��1RV�GLDV�GH�KRMH��WHP�VH�j�GLVSRVLomR�GDV�SHVVRDV�
GLIHUHQWHV�WHFQRORJLDV�TXH�ID]HP�SDUWH�GR�VHX�FRWLGLDQR��(QWmR��SRU�TXH�QmR�XVá�ODV�QD�VDOD�GH�
DXOD��SRVVLELOLWDQGR�DXODV�PDLV�DWUDWLYDV"�

'H�DFRUGR�FRP�D�/HL�GH�'LUHWUL]HV�H�%DVHV�GD�(GXFDomR�1DFLRQDO��/HL�Q�������������R�
(QVLQR�0pGLR�p�D�HWDSD�ILQDO�GD�HGXFDomR�EáVLFD��SRLV�GHQWUH�RV�VHXV�REMHWLYRV�

>���@�HVWmR�QmR�DSHQDV�D�FRQVROLGDomR�H�R�DSURIXQGDPHQWR�GRV�FRQKHFLPHQWRV�DGTXLULGRV�
GXUDQWH�R�QtYHO�IXQGDPHQWDO��QR�LQWXLWR�GH�JDUDQWLU�D�FRQWLQXLGDGH�GH�HVWXGRV��PDV�WDPEpP�D�
SUHSDUDomR�SDUD�R�WUDEDOKR�H�SDUD�R�H[HUFtFLR�GD�FLGDGDQLD��D�IRUPDomR�pWLFD��R�
GHVHQYROYLPHQWR�GD�DXWRQRPLD�LQWHOHFWXDO�H�D�FRPSUHHQVmR�GRV�SURFHVVRV�SURGXWLYRV��
�%UDVLO��������S�������

&RP�R�XVR�GDV�7HFQRORJLDV�GH�,QIRUPDomR�H�&RPXQLFDomR��7,&��R�SURIHVVRU�H�R�DOXQR�
GLVS}HP�GH�GLYHUVRV�UHFXUVRV�QD�UHDOL]DomR�GH�XPD�WDUHID�H�QDV�GLIHUHQWHV�SRVVLELOLGDGHV�GH�
DSUHQGL]DGR��PRGLILFDQGR�D�GLQkPLFD�GD�VDOD�GH�DXOD��'H�DFRUGR�FRP�D�8QHVFR���������D�UHGXomR�
GD�H[FOXVmR�GLJLWDO�QR�%UDVLO�GHSHQGH�GD�PDQHLUD�FRPR�R�VLVWHPD�HGXFDFLRQDO�LQFRUSRUD�DV�7,&��

Resolução de 3roblemas 
$�5HVROXomR�GH�3UREOHPDV�p�XPD�GDV�WHQGrQFLDV�GR�HQVLQR�GH�0DWHPáWLFD�TXH�RV�

HGXFDGRUHV�H�SHVTXLVDGRUHV�SURFXUDP�FRQKHFHU�SDUD�PHOKRUDU�D�SUáWLFD�SHGDJyJLFD��6RDUHV�
�������PHQFLRQD�TXH�p�D�SDUWLU�GD�5HVROXomR�GH�3UREOHPDV�TXH�VH�SRGH�HQYROYHU�R�DOXQR�HP�
VLWXDo}HV�GD�YLGD�UHDO��PRWLYDQGR�R�SDUD�R�GHVHQYROYLPHQWR�GR�PRGR�GH�SHQVDU�D�0DWHPáWLFD��
)DWR�LPSRUWDQWH�p�TXH�HOD�SRGH�GHVSHUWDU�R�LQWHUHVVH�GR�DOXQR���

'H�DFRUGR�FRP�RV�3DUkPHWURV�&XUULFXODUHV�1DFLRQDLV��%UDVLO����������
$�SUáWLFD�PDLV�IUHTXHQWH�QD�5HVROXomR�GH�3UREOHPDV�FRQVLVWH�HP�HQVLQDU�XP�FRQFHLWR��XP�
SURFHGLPHQWR�RX�WpFQLFD�H�GHSRLV�DSUHVHQWDU�XP�SUREOHPD�SDUD�DYDOLDU�VH�RV�DOXQRV�VmR�
FDSD]HV�GH�HPSUHJDU�R�TXH�OKHV�IRL�HQVLQDGR��3DUD�D�PDLRULD�GRV�DOXQRV��UHVROYHU�XP�
SUREOHPD�VLJQLILFD�ID]HU�FáOFXORV�FRP�Q~PHURV�GR�HQXQFLDGR�RX�DSOLFDU�DOJR�TXH�DSUHQGDP�
QDV�DXODV��'HVVH�PRGR�R�TXH�R�SURIHVVRU�H[SORUD�QD�DWLYLGDGH�PDWHPáWLFD�QmR�p�PDLV�D�
DWLYLGDGH��HOD�PHVPD��PDV�VHXV�UHVXOWDGRV��WpFQLFDV�H�GHPRQVWUDo}HV���S�������
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e�UHOHYDQWH�UHVVDOWDU�TXH�RV�DOXQRV�SUHFLVDP�ID]HU�DOJXPD�HVSpFLH�GH�UHJLVWUR��SRLV��DVVLP��
SRGHUmR�GHPRQVWUDU�VXDV�LGHLDV�H�FRPR�FRQVHJXLUDP�FKHJDU�DR�UHVXOWDGR�ILQDO��0XLWDV�YH]HV��DV�
FULDQoDV�SUHIHUHP�GDU�D�VXD�RSLQLmR�GH�IRUPD�RUDO��SRUTXH�DLQGD�SRVVXHP�GLILFXOGDGH�QD�HVFULWD�
SRU�HVWDUHP�QR�LQtFLR�GR�FLFOR�HVFRODU��

'H�DFRUGR�FRP�&DUYDOKR���������R�SURIHVVRU��DR�XWLOL]DU�D�PHWRGRORJLD�GD�5HVROXomR�GH�
3UREOHPDV��SUHFLVD�GHGLFDU�WHPSR�SDUD�D�SUHSDUDomR�H�SODQHMDPHQWR�GDV�DXODV��$VVLP��VH�
VXUJLUHP�G~YLGDV�GRV�DOXQRV��SRGHUá�DX[LOLá�ORV�GD�IRUPD�TXH�HQWHQGDP�PHOKRU�D�PHWRGRORJLD�GH�
WUDEDOKR���

3RGHP�VH�GHVWDFDU�DOJXQV�WLSRV�GH�SUREOHPDV��³SUREOHPDV�URWLQHLURV��SUREOHPDV�GH�
GHWHUPLQDomR��SUREOHPDV�GH�GHPRQVWUDomR�H�SUREOHPDV�SUáWLFRV´��3RO\D��������S�������2�WLSR�GH�
SUREOHPD�SRGH�VHU�DGDSWDGR�j�UHDOLGDGH�GD�HVFROD�H�WDPEpP�GH�DFRUGR�FRP�RV�VHXV�REMHWLYRV��
3DUD�6LOYHLUD���������GHYHP�VHU�FRQVLGHUDGRV�R�FRQWH[WR�HVFRODU��R�QtYHO�GH�LQWHUHVVH�GRV�DOXQRV�
H�R�XVR�GH�LQVWUXPHQWRV�PHGLDGRUHV�SDUD�D�5HVROXomR�GH�3UREOHPDV��

Matemática )inanceira no ensino mpdio e o uso das tecnologias de informação e 
comunicação �7IC� 

$�0DWHPáWLFD�)LQDQFHLUD�SRGH�VHU�WUDWDGD�FRPR�XP�GRV�WHPDV�UHOHYDQWHV�GRV�FRQWH~GRV�GH�
0DWHPáWLFD��SRLV�D�PDLRU�SDUWH�GRV�DVVXQWRV�DERUGDGRV�HVWá�OLJDGD�j�UHDOLGDGH�GRV�DOXQRV��
$WXDOPHQWH��SRVVXL�LQ~PHUDV�DSOLFDo}HV�QR�FRWLGLDQR��HQJOREDQGR�VLWXDo}HV�UHODFLRQDGDV�DR�
JDQKR�GH�FDSLWDO��SDJDPHQWRV�DQWHFLSDGRV�H�SRVWHFLSDGRV��SRUFHQWDJHP��ILQDQFLDPHQWRV��
GHVFRQWRV�FRPHUFLDLV��HQWUH�RXWURV�SURGXWRV�GR�PHLR�ILQDQFHLUR��6LOYD���������

6DQWRV��������GHILQH�D�0DWHPáWLFD�)LQDQFHLUD�FRPR�R�UDPR�GD�PDWHPáWLFD�DSOLFDGD�TXH�
HVWXGD�R�FRPSRUWDPHQWR�GR�GLQKHLUR�QR�WHPSR��%XVFD�TXDQWLILFDU�DV�WUDQVDo}HV�TXH�RFRUUHP�QR�
XQLYHUVR�ILQDQFHLUR��OHYDQGR�HP�FRQWD�D�YDULáYHO�WHPSR��RX�VHMD��R�YDORU�PRQHWáULR�QR�WHPSR��

1R�%UDVLO��D�HGXFDomR�EáVLFD�FRPS}H�VH��VHJXQGR�D�/'%��%UDVLO���������GH�(GXFDomR�
,QIDQWLO��TXH�WHP�FRPR�ILQDOLGDGH�R�GHVHQYROYLPHQWR�GH�FULDQoDV�DWp�RV�FLQFR�DQRV��(QVLQR�
)XQGDPHQWDO��TXH�p�FRQVWLWXtGR�GH�QRYH�DQRV��JUDWXLWR�HP�HVFRODV�S~EOLFDV��LQLFLDQGR�VH�DRV�VHLV�
DQRV��H�(QVLQR�0pGLR��TXH�SRVVXL�GXUDomR�GH�WUrV�DQRV��

1R�(QVLQR�)XQGDPHQWDO��FRP�UHODomR�j�0DWHPáWLFD�)LQDQFHLUD��FDEH�GHVWDFDU��
3DUD�FRPSUHHQGHU��DYDOLDU�H�GHFLGLU�VREUH�DOJXPDV�VLWXDo}HV�GD�YLGD�FRWLGLDQD��FRPR�TXDO�D�
PHOKRU�IRUPD�GH�SDJDU�XPD�FRPSUD��GH�HVFROKHU�XP�ILQDQFLDPHQWR�HWF�>���@��WUDEDOKDU�
VLWXDo}HV�SUREOHPD�VREUH�D�0DWHPáWLFD�&RPHUFLDO�H�)LQDQFHLUD��FRPR�FDOFXODU�MXURV�VLPSOHV�
H�FRPSRVWRV�H�GLYLGLU�HP�SDUWHV�SURSRUFLRQDLV��SRLV�RV�FRQWH~GRV�QHFHVVáULRV�SDUD�UHVROYHU�
HVVDV�VLWXDo}HV�Má�HVWmR�LQFRUSRUDGRV�QRV�EORFRV��%UDVLO��������S�������

6REUH�R�(QVLQR�0pGLR��QRV�3DUkPHWURV�&XUULFXODUHV�1DFLRQDLV��%UDVLO��������S�������D�
0DWHPáWLFD�)LQDQFHLUD�UHIHUH�VH�DR�HVWXGR�GH�IXQo}HV�HP�TXH�MXURV�H�FRUUHo}HV�VmR�DSOLFDGRV�HP�
SUREOHPDV�GH�IXQo}HV��&RP�HVVH�LQWXLWR��SRGH�VH�HVWLPXODU�R�DOXQR�D�UDFLRFLQDU�H�D�H[HUFLWDU�R�
KáELWR�GH�WRPDU�GHFLV}HV��DVVLP�FRPR�SURPRYHU�D�(GXFDomR�)LQDQFHLUD�SRU�PHLR�GH�GLIHUHQWHV�
DWLYLGDGHV��LQFOXLQGR�R�XVR�GDV�WHFQRORJLDV��

0XLWR�VH�WHP�GLVFXWLGR�DFHUFD�GR�XVR�GDV�7HFQRORJLDV�GH�,QIRUPDomR�H�&RPXQLFDomR��7,&��
QR�kPELWR�HVFRODU��LQFOXLQGR�SURGXo}HV�DFHUFD�GD�DSUHQGL]DJHP�GR�DOXQR��GD�PHWRGRORJLD�
XWLOL]DGD�QR�SURFHVVR�GH�HQVLQR��VH�R�HVWXGDQWH�H�R�SURIHVVRU�HVWmR�SUHSDUDGRV�SDUD�R�WUDWDPHQWR�
GD�LQIRUPDomR��D�XWLOL]DomR�H�D�FRPXQLFDomR�GDV�7,&��1RV�GLDV�DWXDLV��QRWD�VH�XPD�GLIHUHQoD�QR�
XVR�GDV�WHFQRORJLDV�SHODV�HVFRODV��*LOOHUDQ��������PHQFLRQD�TXH��
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>���@�$R�DQDOLVDU�D�LQWHJUDomR�GDV�7,&�QR�FXUUtFXOR��QRWRX�VH�JUDQGH�GLIHUHQoD�HQWUH�DV�HVFRODV�
GH�HQVLQR�IXQGDPHQWDO�H�PpGLR�H��HP�XP�VHJXQGR�PRPHQWR��HQWUH�DV�HVFRODV�GH�HQVLQR�
PpGLR�WpFQLFDV�H�R�FXUUtFXOR�JHUDO�GR�HQVLQR�PpGLR��1DV�HVFRODV�WpFQLFDV��SDUHFLD�TXH�DV�7,&�
HVWDYDP�LQWHJUDGDV�HP�WRGDV�DV�GLVFLSOLQDV�WpFQLFDV��FLHQWtILFDV��HPSUHVDULDLV�H�QR�HQVLQR�GD�
VHJXQGD�OtQJXD��QRUPDOPHQWH�R�LQJOrV��>���@�SRGHULD�FRQFOXLU�VH�TXH�D�LQWHJUDomR�GDV�7,&�VH�
UHDOL]D�GH�PDQHLUD�XQLIRUPH�QDV�HVFRODV�WpFQLFDV�>���@��S����������

6RX]D��������HVFODUHFH�TXH��
$XODV�PRGHUQL]DGDV�SHOR�XVR�GH�UHFXUVRV�WHFQROyJLFRV�WrP�YLGD�ORQJD�H�SRGHP�VHU�DGDSWDGDV�
SDUD�YáULRV�WLSRV�GH�DOXQRV��SDUD�GLIHUHQWHV�IDL[DV�HWáULDV�H�GLYHUVRV�QtYHLV�GH�DSUHQGL]DGR��2�
WUDEDOKR�DFDED�WHQGR�XP�UHWRUQR�PXLWR�PDLV�HILFD]��e�LPSRUWDQWH��QR�HQWDQWR��TXH�KDMD�QmR�
DSHQDV�XPD�UHYROXomR�WHFQROyJLFD�QDV�HVFRODV��e�QHFHVVáULD�D�UHYROXomR�QD�FDSDFLWDomR�
GRFHQWH��SRLV�D�WHFQRORJLD�p�DOJR�DLQGD�D�VHU�GHVPLVWLILFDGR�SDUD�D�PDLRULD�GRV�SURIHVVRUHV��

$�SDUWLU�GHVVH�FRQWH[WR��SRGH�VH�GHWHUPLQDU�TXH�R�SURIHVVRU�SRGH�VHU�XP�PHGLDGRU�GD�
SURGXomR�H�FRPXQLFDomR�GH�LQIRUPDo}HV�SDUD�R�DOXQR��ID]HQGR�FRP�TXH�R�PHVPR�DGTXLUD�H�
FRQVWUXD�FRQKHFLPHQWRV��3DUD�LVVR��Ká�D�QHFHVVLGDGH�GD�IRUPDomR�GRFHQWH�FRQWLQXDGD��R�
SODQHMDPHQWR�GH�HVWUDWpJLDV�GLGáWLFDV�DGHTXDGDV�H�D�SHVTXLVD�QD�VDOD�GH�DXOD�FRPR�DomR�
PHWRGROyJLFD�HVFRODU��

Simulador 8OLInvest 
2�VLPXODGRU�82/,QYHVW�p�D�UHDOL]DomR�GD�SDUFHULD�GD�%0	)%29(63$�H�GR�8QLYHUVR�

2QOLQH�82/�SDUD�D�FULDomR�GH�XP�VLPXODGR�SUáWLFR�TXH�RIHUHFH�DRV�XVXáULRV�D�RSRUWXQLGDGH�GH�
FRQKHFHU�R�PHUFDGR�ILQDQFHLUR�QDFLRQDO��7HP�FRPR�REMHWLYR�SURSRUFLRQDU�DR�S~EOLFR�HP�JHUDO�D�
IDPLOLDUL]DomR�H�FRQKHFLPHQWRV�EáVLFRV�VREUH�R�PHUFDGR�GH�Do}HV�QR�%UDVLO��SHUPLWLQGR�
YLYHQFLDU�R�GLD�D�GLD�GDV�RSHUDo}HV�GH�YDORUHV��

3DUD�XWLOL]DU�R�VLPXODGRU��R�SDUWLFLSDQWH�SUHFLVD�UHDOL]DU�R�FDGDVWUR��GHVFULWR�D�VHJXLU��
$V�LQVFULo}HV�SDUD�SDUWLFLSDomR�QR��82/�,QYHVW��VmR�JUDWXLWDV�H�GHYHUmR�VHU�UHDOL]DGDV�QR�
HQGHUHoR�KWWS���XROLQYHVW�HFRQRPLD�XRO�FRP�EU��VHQGR�HVWD�D�~QLFD�IRUPD�GH�LQVFULomR��

$�%0	)%29(63$�H�RX�R�82/�SRGHUmR�VROLFLWDU�D�FRPSURYDomR�GDV�LQIRUPDo}HV�
FDGDVWUDGDV�VHPSUH�TXH�FRQVLGHUDU�QHFHVVáULR��

3RGHUmR�VH�LQVFUHYHU�SDUD�SDUWLFLSDU�GR�³82/�,QYHVW��SHVVRDV�ItVLFDV�GRPLFLOLDGDV�QR�SDtV�
��3DUWLFLSDQWHV����

2V�GDGRV�FDGDVWUDLV�QHFHVVáULRV�SDUD�UHDOL]DU�D�LQVFULomR�FRPSUHHQGHP�QRPH��HQGHUHoR��
WHOHIRQH��Q~PHUR�GD�FDUWHLUD�GH�LGHQWLGDGH��Q~PHUR�GR�&DGDVWUR�GH�3HVVRD�)tVLFD���&3)��GDWD�
GH�QDVFLPHQWR��VH[R��H�PDLO�H�RXWURV�GDGRV�TXH�D�FRRUGHQDomR�GR��82/�,QYHVW��HQWHQGHU�
FRPR�QHFHVVáULRV��FRQIRUPH�SUHYLVWR�QD�SáJLQD�GD�UHGH�PXQGLDO�GH�FRPSXWDGRUHV�DFLPD�
PHQFLRQDGD��

6HUá�SHUPLWLGR�DRV�3DUWLFLSDQWHV�PHQRUHV�GH�LGDGH�TXH�QmR�SRVVXtUHP�R�&3)�UHDOL]DU�D�
LQVFULomR�XWLOL]DQGR�R�Q~PHUR�GR�GRFXPHQWR�GRV�SDLV�RX�UHVSRQVáYHLV��

e�SURLELGD�D�UHDOL]DomR�GH�LQVFULomR�H�QHJRFLDomR�XWLOL]DQGR�GDGRV�FDGDVWUDLV�GH�WHUFHLURV�
�&3)�GH�WHUFHLUR��SRU�H[HPSOR��SDUD�RSHUDo}HV�QR�6LPXODGRU��EHP�FRPR�D�XWLOL]DomR�
GR�ORJLQ�H�VHQKD�GH�WHUFHLURV��2�3DUWLFLSDQWH�TXH�GHVFXPSULU�HVWD�QRUPD�VHUá�SXQLGR�QRV�
WHUPRV�GR�LWHP�DEDL[R��

&DGD�3DUWLFLSDQWH�SRGHUá�UHDOL]DU�VRPHQWH�XP�FDGDVWUR��2�3DUWLFLSDQWH�LGHQWLILFDGR�SHOD�
FRRUGHQDomR�GR�³82/�,QYHVW´�FRP�PDLV�GH�XP�FDGDVWUR�SHUGHUá�R�GLUHLWR�GH�SDUWLFLSDU�GD�



O ensino de Matemática Financeira no ensino médio com o simulador UOLInvest� ��� 

&RPXQLFDFLyQ� � XIV CIAEM-IACME, Chiapas, México, 2015.�

SUHPLDomR�FDVR�VXD�SRVLomR�QR�UDQNLQJ�OKH�FRQFHGD�HVVD�FRQGLomR�H�WHUá�R�V��FDGDVWUR�V��
FDQFHODGR�V��VHP�SUpYLR�DYLVR���%0	)%29(63$�	�82/��������V�S��JULIRV�GR�DXWRU���

Metodologia utili]ada na pesquisa 
2�SURFHVVR�GH�SHVTXLVD�DGRWDGR�QR�HVWXGR�IRL�SRU�PpWRGR�PLVWR��&UHVZHOO��������R�GHILQH�

FRPR�XPD�DERUGDJHP�GD�LQYHVWLJDomR�TXH�FRPELQD�DVSHFWRV�SRVLWLYRV�GDV�IRUPDV�TXDOLWDWLYDV�H�
TXDQWLWDWLYDV�GH�SHVTXLVD��7UDWRX�VH�WDPEpP�GH�XPD�SHVTXLVD�GH�FDPSR��FRPR�)LRUHQWLQL��������
GHILQH�TXH��

&RQVLGHUDQGR�D�HGXFDomR�PDWHPáWLFD��(0��FRPR�XPD�SUáWLFD�VRFLDO��R�WUDEDOKR�GH�FDPSR�
WRUQD�VH�XPD�RSomR�LPSRUWDQWH��SRLV�IRUQHFH�HOHPHQWRV�TXH�QRV�SHUPLWHP�FRPSUHHQGr�OD�H��
HQWmR��WUDQVIRUPá�OD��$OpP�GLVVR��VmR�DV�LQIRUPDo}HV�TXH�QRV�OHYDP�D�FULDU�H�GHVHQYROYHU�
FRQKHFLPHQWRV�D�SDUWLU�GD�SUáWLFD�H�QRV�LPSHGHP�TXH�LQYHQWHPRV�H[SOLFDo}HV�RX�VXSRVLo}HV�
LUUHDLV�H�WRWDOPHQWH�LPDJLQáULDV�RX�IDQWDVPDJyULFDV��S��������

$�SHVTXLVD�IRL�UHDOL]DGD�QR�kPELWR�HVFRODU��FRP����HVWXGDQWHV�GR�VHJXQGR�DQR�GR�(QVLQR�
0pGLR�GH�XPD�HVFROD�S~EOLFD�GD�FLGDGH�GH�6DQWR�$QW{QLR�GD�3DWUXOKD��QR�HVWDGR�GR�5LR�*UDQGH�
GR�6XO��%UDVLO��$�HVFROKD�GHX�VH�SHOR�IDWR�GH�VHU�D�~QLFD�HVFROD�D�FRQWHPSODU�R�(QVLQR�0pGLR�H�
DEULJDU�HVWXGDQWHV�GH�WRGDV�DV�ORFDOLGDGHV�GR�PXQLFtSLR��

2�LQVWUXPHQWR�XWLOL]DGR�SDUD�D�FROHWD�GH�GDGRV�IRL�R�TXHVWLRQáULR��$�UHDOL]DomR�RFRUUHX�HP�
GRLV�PRPHQWRV��QR�SULPHLUR��IRL�DSOLFDGR�XP�TXHVWLRQáULR�FRP�TXHVW}HV�DEHUWDV�H�IHFKDGDV�FRP�
D�ILQDOLGDGH�GH�FRQKHFHU�R�SHUILO�GRV�VXMHLWRV�H�WDPEpP�LGHQWLILFDU�RV�FRQKHFLPHQWRV�GH�
0DWHPáWLFD�)LQDQFHLUD�DSUHVHQWDGRV�SHORV�HVWXGDQWHV��3DUWH�GR�SULPHLUR�TXHVWLRQáULR�SURFXURX�
OHYDQWDU�YDULáYHLV�LQWHUYHQLHQWHV�GRV�VXMHLWRV��WDLV�FRPR�VH[R��LGDGH��ORFDOL]DomR�H�RSLQLmR�VREUH�
DSUHQGHU�PDWHPáWLFD��

$SyV�D�DSOLFDomR�GR�TXHVWLRQáULR��IRL�GHVHQYROYLGD�XPD�VHTXrQFLD�GLGáWLFD�FRP�D�
ILQDOLGDGH�GH�DSUHVHQWDU�H�GHVHQYROYHU�DWLYLGDGHV�FRP�R�XVR�GR�DSOLFDWLYR�)ROKDLQYHVW��$�HWDSD�
ILQDO�FRQVLVWLX�QD�DSOLFDomR�GH�XP�VHJXQGR�TXHVWLRQáULR�DYDOLDWLYR�FRP�R�REMHWLYR�GH�LGHQWLILFDU�
VH�GH�IDWR�RV�DOXQRV�DJUHJDUDP�H�GHVHQYROYHUDP�KDELOLGDGHV�H�DV�FRPSHWrQFLDV�HP�0DWHPáWLFD�
)LQDQFHLUD�FRP�R�XVR�GR�DSOLFDWLYR�)ROKDLQYHVW��2V�GDGRV�IRUDP�FROHWDGRV�H�DQDOLVDGRV�
FRQVLGHUDQGR�RV�GRLV�TXHVWLRQáULRV��EXVFDQGR�WUDWDU�RV�GDGRV�TXDQWLWDWLYRV�FRP�YDORUHV�DEVROXWRV�
H�SHUFHQWXDLV�H�DV�LQIRUPDo}HV�TXDOLWDWLYDV�DSUHVHQWDGDV�SRU�FDWHJRULDV�HPHUJLGDV�GDV�UHVSRVWDV�
GRV�VXMHLWRV��

Análise� discussão e considerações 
$�SHVTXLVD�WHYH�FRPR�REMHWLYR�YHULILFDU�D�UHOHYkQFLD�GD�0DWHPáWLFD�H�GD�(GXFDomR�

)LQDQFHLUD�QR�GLD�D�GLD�GR�HVWXGDQWH�GH�(QVLQR�0pGLR�SRU�PHLR�GR�VLPXODGRU�82/,QYHVW��)RL�
SRVVtYHO�SHUFHEHU�R�TXDQWR�p�QHFHVVáULR�WUDEDOKDU�RV�FRQWH~GRV�GH�0DWHPáWLFD�)LQDQFHLUD��YLVWR�
TXH��QD�DSOLFDomR�GR�SULPHLUR�TXHVWLRQáULR��IRL�QRWáYHO�D�GLILFXOGDGH�GRV�DOXQRV�SHUDQWH�DOJXQV�
WHUPRV�XWLOL]DGRV�QR�FRQWH[WR�GR�FRQWH~GR��

1D�TXHVWmR�D�VHJXLU��SURFXURX�VH�DYDOLDU�RV�FRQKHFLPHQWRV�GRV�DOXQRV��UHIHUHQWH�D�GHVFRQWR�
VLPSOHV��VHQGR�QHFHVVáULR�TXH�RV�DOXQRV�REWLYHVVHP�R�YDORU�FRUUHVSRQGHQWH�DR�GHVFRQWR�REWLGR�
HP�XPD�FRPSUD�j�YLVWD��6HJXH�D�TXHVWmR��
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No site de uma determinada loja consta o produto Ar Condicionado Split Springer Way Quente e 
Frio, 12000 btus, com o custo de R$ 1.399,00. Se o cliente optar por pagamento à vista, o valor 
ficará reduzido em 12%. Qual será o valor cobrado se o cliente optar pelo pagamento à vista? 

( a ) R$ 1.215,00 ( b ) R$ 1.154,26 ( c ) R$ 1.231,12 ( d ) R$ 1.231,15 
�

�
*UáILFR���±�4XHVWmR�GHVFRQWR�H�SRUFHQWDJHP�
Fonte:�$�SHVTXLVD�

$�SDUWLU�GDV�UHVSRVWDV�REWLGDV�MXQWR�DRV�VXMHLWRV��R�UHVXOWDGR�DOFDQoDGR�IRL�FRQVLGHUDGR�
SURYHLWRVR��SRLV�D�PDLRULD�GRV�DOXQRV�DVVLQDORX�D�OHWUD�c, VHQGR�HVVD�D�RSomR�FRUUHWD��2�tQGLFH�GH�
DFHUWRV�QHVVD�TXHVWmR�IRL�GH������6HJXQGR�6LOYD���������D�0DWHPáWLFD�)LQDQFHLUD�SRVVXL�
LQ~PHUDV�DSOLFDo}HV�QR�FRWLGLDQR��HQJOREDQGR�VLWXDo}HV�HQYROYHQGR�GHVFRQWRV�FRPHUFLDLV��1D�
TXHVWmR��REVHUYD�VH�TXH�DSHQDV�TXDWUR�DOXQRV�HUUDUDP�D�UHVSRVWD��

2�VLPXODGRU�SHUPLWLX�DRV�DOXQRV�D�FRPSUHHQVmR�GR�IXQFLRQDPHQWR�GR�PHUFDGR�ILQDQFHLUR��
QD�FRPSUD�H�QD�YHQGD�GH�Do}HV��QR�XVR�GD�WHFQRORJLD��HVSHFLDOPHQWH�QRV�FáOFXORV�H�VLPXODo}HV��
'H�IDWR��R�VLPXODGRU�DX[LOLRX�QD�YLVXDOL]DomR�GLQkPLFD�GH�WDEHODV�GH�LQYHVWLPHQWR�H�QR�WUDEDOKR�
HP�JUXSR��

3HUFHEHX�VH��WDPEpP��D�UHOHYkQFLD�GH�WUDEDOKDU�D�(GXFDomR�)LQDQFHLUD��YLVDQGR�D�WRPDGD�
GH�GHFLV}HV��SRLV��QRV�GLDV�GH�KRMH��FRP�D�IDFLOLGDGH�GH�DFHVVR�DRV�SURGXWRV��PXLWRV�DOXQRV��DSyV�
D�UHDOL]DomR�GDV�DWLYLGDGHV��QRWDUDP�TXH�SDJDYDP�YDORUHV�DOWRV�UHIHUHQWHV�DRV�MXURV�HP�VXDV�
FRPSUDV�HIHWXDGDV�SDUFHODGDPHQWH��2�IDWR�DOHUWRX�RV�DOXQRV�SDUD�D�LPSRUWkQFLD�GH�UHDYDOLDU�DV�
FRPSUDV�D�SUD]R��

1HVWD�TXHVWmR��IRL�DYDOLDGR�R�HQWHQGLPHQWR�GRV�DOXQRV�HP�UHODomR�D�GHVFRQWRV�H�FRPSUD�
SDUFHODGD��DSUHVHQWDQGR�VH�XP�PRGHOR�GH�FRPSUD�DRV�VXMHLWRV�TXH�GHYHULDP�UHDOL]DU�R�FáOFXOR�H�
FLWDU�VXD�RSLQLmR�VREUH�D�IRUPD�PDLV�YDQWDMRVD��6HJXH�D�TXHVWmR��
Uma loja vende um artigo e oferece duas opções de pagamento: à vista, por R$180,00, ou em 
dois pagamentos iguais de R$100,00 cada, sendo o primeiro no ato da compra e o segundo um 
mês depois da compra. 

a) Na sua opinião, seria melhor a compra à vista ou a prazo? Justifique a resposta. 
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b) No caso da compra a prazo, qual seria o percentual de juros incluído nessa opção de 
compra? 

1HVVH�SUREOHPD��RV�DOXQRV�IRUDP�TXHVWLRQDGRV�VREUH�D�PHOKRU�RSomR�GH�FRPSUD�GH�XP�
SURGXWR��j�YLVWD�RX�D�SUD]R��6HJXQGR�RV�SDUWLFLSDQWHV�GR�HVWXGR��R�PHOKRU�VHULD�FRPSUDU�j�YLVWD��
SRLV�D�SUD]R�HOHV�WHULDP�TXH�SDJDU�5��������GH�MXURV��6H�HIHWXDUHP�R�SDJDPHQWR�j�YLVWD��SRGHP�
XWLOL]DU�R�YDORU�GD�GLIHUHQoD�QD�DTXLVLomR�GH�RXWUR�SURGXWR��6mR�DSUHVHQWDGDV�D�VHJXLU�GXDV�
RSLQL}HV�GH�DOXQRV��GHQRPLQDGRV�GH�DOXQR�$�H�DOXQR�%��
Aluno A: “Se eu comprar este produto a vista vou pagar 180,00 reais, se eu pagar a prazo em 
duas vezes de 100,00 reais, vou estar pagando 20,00 reais a mais no produto”. 

Aluno B: “prefiro pagar a vista, assim vou pagar 20,00 reais a menos e assim vai me sobrar este 
dinheiro, que posso usar para comprar outra coisa”. 

1D�PHVPD�TXHVWmR��RV�DOXQRV�IRUDP�TXHVWLRQDGRV�VREUH�R�SHUFHQWXDO�GH�MXURV�LPSODQWDGRV�
QHVVD�FRPSUD��1RWD�VH�TXH����DOXQRV�DFHUWDUDP�H�WUrV�HUUDUDP�D�TXHVWmR��2�TXH�FKDPRX�D�
DWHQomR�QHVVHV�WUrV�HUURV�IRL�TXH�RV�DOXQRV��DR�UHDOL]DUHP�R�FáOFXOR��XWLOL]DUDP�FRPR�YDORU�GD�
FRPSUD�5����������DR�LQYpV�GH�XVDUHP�RV�5����������2V�3DUkPHWURV�&XUULFXODUHV�1DFLRQDLV�GR�
(QVLQR�0pGLR��������GHILQHP�TXH�D�0DWHPáWLFD�WHP�YDORU�IRUPDWLYR�H�DMXGD�D�HVWUXWXUDU�R�
SHQVDPHQWR�H�R�UDFLRFtQLR��2�DFDGrPLFR�DOHUWRX�RV�SDUWLFLSDQWHV�GR�RFRUULGR�SDUD�TXH�HOHV�
SHUFHEHVVHP�R�HUUR�H�SDVVDVVHP�D�WHU�PDLV�DWHQomR�QD�KRUD�GD�H[HFXomR�GR�FáOFXOR���

2�SURIHVVRU��DR�XWLOL]DU�R�VLPXODGRU��SRVVXL�XP�ERP�FDPLQKR�D�VHJXLU��$�SHVTXLVD�HP�VDOD�
GH�DXOD�H�R�WUDEDOKR�QR�ODERUDWyULR�GH�LQIRUPáWLFD�FRPR�IRUPD�GH�SURPRYHU�D�DSUHQGL]DJHP�GH�
0DWHPáWLFD�)LQDQFHLUD�WRUQDUDP�R�FRQKHFLPHQWR�GRV�DOXQRV�PDLV�DPSOR�H�HILFD]��HYLGHQFLDQGR��
DVVLP��D�LPSRUWkQFLD�GD�XWLOL]DomR�GR�VLPXODGRU�QDV�DXODV�GH�0DWHPáWLFD��WRUQDQGR�D�GLVFLSOLQD�
DLQGD�PDLV�VLJQLILFDWLYD�DRV�HGXFDQGRV���
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&DUYDOKR����������0HUFHGHV��Problemas? Mas que problemas?! Estratégias de resolução de problemas 
matemáticos em sala de aula. 3HWUySROLV��9R]HV��

&UHVZHOO��-��:.������ Projeto de Pesquisa��PpWRGRV�TXDOLWDWLYR��TXDQWLWDWLYR�H�PLVWR�����HG��3RUWR�$OHJUH��
$UWPHG��

)LRUHQWLQL��'���/RUHQ]DWR��6��������Investigação em Educação Matemática: SHUFXUVRV�WHyULFRV�H�
PHWRGROyJLFRV��&DPSLQDV��63��$XWRUHV�$VVRFLDGRV��

*LOOHUDQ��$����������3UáWLFDV�,QRYDGRUDV�HP�(VFRODV�(XURSpLDV��In: 6DQFKR��-��0��+HUQáQGH]��)��
Tecnologias para transformar a Educação. 3RUWR�$OHJUH��56��$UWPHG��
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3RO\D��*��$���������A arte de Resolver Problemas��7UDGXomR��+HLWRU�/LVERD�GH�$UD~MR��5LR�GH�-DQHLUR��
5-��,QWHUFLrQFLD��

6DQWRV��*��/��&���������Educação financeira: D�PDWHPáWLFD�ILQDQFHLUD�VRE�QRYD�SHUVSHFWLYD��������
'LVVHUWDomR��0HVWUDGR�HP�(GXFDomR�SDUD�D�&LrQFLD��±�)DFXOGDGH�GH�&LrQFLDV��8QLYHUVLGDGH�
(VWDGXDO�3DXOLVWD��%DXUX��

6LOYD��0��1��3��Matemática Financeira. 'LVSRQtYHO�HP��
�KWWS���ZZZ�PXQGRHGXFDFDR�FRP�PDWHPDWLFD�PDWHPDWLFD�ILQDQFHLUD�KWP!��$FHVVR�HP�����VHW��
������

6LOYHLUD��-��)��3��O que é matemática? 'LVSRQtYHO�HP���KWWS���DWKHQD�PDW�XIUJV�EU�aSRUWRVLO�UHVX�KWPO!��
$FHVVR�HP����DEU��������

6RDUHV��0��7��&��Metodologia da Resolução de Problemas. 'LVSRQtYHO�HP��
�KWWS���ZZZ�XIUUM�EU�HPDQSHG�SDJLQDV�FRQWHXGRBSURGXFRHV�GRFVB���PHWRGRORJLD�SGI!��$FHVVR�
HP����DEU��������

6RX]D��/��Educação Financeira: XPD�SURSRVWD�GH�DERUGDJHP�H�GH�DWLYLGDGHV��'LVSRQtYHO�HP��
�KWWS������������������ELWVWUHDP������������������',66(57$�&�����&����2B(GXFD�&�
�$��&��$�R)LQDQFHLUD3URSRVWD�3')!��$FHVVR�HP����DEU��������

7HFQRORJLD����������In: DICIONÁRIO GH�3RUWXJXrV�on line��'LVSRQtYHO�HP��
�KWWS���ZZZ�SULEHUDP�SW�GOSR�WHFQRORJLD!��$FHVVR�HP����DEU��������

81(6&2��TICs na educação do Brasil. 'LVSRQtYHO�HP��
�KWWS���ZZZ�XQHVFR�RUJ�QHZ�SW�EUDVLOLD�FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ�DFFHVV�WR�NQRZOHGJH�LFW�
LQ�HGXFDWLRQ�!��$FHVVR�HP�����VHW��������
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O estudo da cicloide utili]ando o softZare *eo*ebra 
�
$QGUp�/~FLR�*rande��
&ROpJLR�6mR�0DUFRV�±�0RJL�GDV�&UX]HV�
%UDVLO�
DQGUHDPDWK#XRO�FRP�EU�

Resumo 
(VWD�SHVTXLVD�REMHWLYRX�HVWXGDU�DOJXPDV�SURSULHGDGHV�JHRPpWULFDV�GD�FXUYD�SODQD�
GHQRPLQDGD�FLFORLGH�XWLOL]DQGR�R�VRIWZDUH�*HR*HEUD�FRPR�UHFXUVR�FRPSXWDFLRQDO�
DX[LOLDU��$�SDUWLU�GH�VXD�FRQVWUXomR��SRGH�VH�LQWXLWLYDPHQWH�HODERUDU�DOJXPDV�
FRQMHFWXUDV�VREUH�VXDV�FDUDFWHUtVWLFDV�JHRPpWULFDV�QR�VHQWLGR�GH�SURFXUDU�IRUPDOL]DU�
VXDV�HTXDo}HV�SDUDPpWULFDV��&RPR�UHIHUHQFLDO�WHyULFR��XWLOL]DUDP�VH�FRQFHLWRV�
OLJDGRV�DR�XVR�GD�LQWXLomR�H�GR�ULJRU�GHVWDFDQGR�D�LPSRUWkQFLD�GD�HODERUDomR�GH�
FRQMHFWXUDV�H�KLSyWHVHV�QR�SURFHVVR�GH�HQVLQR�GH�DSUHQGL]DJHP�GD�0DWHPáWLFD��
6REUH�RV�SURFHGLPHQWRV�PHWRGROyJLFRV��UHVVDOWD�VH�R�XVR�GR�*HR*HEUD�TXH�SURSLFLRX�
H[SORUDU�DOJXPDV�LGHLDV�LQWXLWLYDV�VREUH�R�REMHWR�GH�HVWXGR�HP�TXHVWmR�EHP�FRPR�
YDOLGDU�H�IRUPDOL]DU�DV�FRQMHFWXUDV�HODERUDGDV��
Palavras chave:�FLFORLGH��FXUYDV�SODQDV��LQWXLomR��*HR*HEUD��HTXDo}HV�SDUDPpWULFDV��

Introdução 
$�(GXFDomR�0DWHPáWLFD�YHP�DSUHVHQWDQGR�HP�VXDV�GLIHUHQWHV�PRGDOLGDGHV��TXHU�VHMD�QD�

(GXFDomR�,QIDQWLO��(QVLQR�)XQGDPHQWDO��0pGLR�RX�6XSHULRU�XP�Q~PHUR�VLJQLILFDWLYR�FDGD�YH]�
PDLRU�GH�SHVTXLVDV�VREUH�R�HQVLQR�H�D�DSUHQGL]DJHP�GH�FRQFHLWRV�PDWHPáWLFRV�DERUGDGRV�HP�
WRGRV�HVVHV�FLFORV�FRPR��SRU�H[HPSOR��D�FRQVWUXomR�GRV�FRQMXQWRV�QXPpULFRV��FRP�JrQHVH�QDV�
VpULHV�LQLFLDLV�QR�HVWXGR�GRV�Q~PHURV�QDWXUDLV�H�TXH�QR�(QVLQR�6XSHULRU��QXP�FXUVR�GH�&áOFXOR�
'LIHUHQFLDO�H�,QWHJUDO�RX�$QáOLVH�5HDO��HVVHV�FRQFHLWRV�VmR�UHWRPDGRV�H�HVWXGDGRV�FRP�XP�ULJRU�
H�IRUPDOLVPR�PDLRUHV��

$OpP�GHVVHV�FRQFHLWRV�FRP�WDLV�FDUDFWHUtVWLFDV��DOJXQV�WySLFRV�PDWHPáWLFRV�HQYROYHP�
GLYHUVDV�áUHDV�GR�FRQKHFLPHQWR��R�TXH�VH�SRGH�LQIHULU�TXH�D�DERUGDJHP�GHVVHV�FRQWH~GRV�HP�VDOD�
GH�DXOD�SRVVLELOLWD�SURPRYHU�XPD�LQWHUGLVFLSOLQDULGDGH�HQWUH�HODV��2�HVWXGR�GHVVHV�REMHWRV�
PDWHPáWLFRV�VH�WRUQD��FRP�LVVR��XPD�YDOLRVD�H[SHULrQFLD�QR�kPELWR�GR�HQVLQR�H�DSUHQGL]DJHP�GD�
0DWHPáWLFD��

'HQWUH�DOJXQV�WHPDV��R�HVWXGR�GDV�FXUYDV�SODQDV��SRU�H[HPSOR��SRGH�HQJOREDU�DOJXQV�
HOHPHQWRV�TXH�VH�LQWHU�UHODFLRQDP��WDLV�FRPR��

• R�PRYLPHQWR�GH�XP�SRQWR�QR�SODQR�TXH�JHUD�XPD�FXUYD�XWLOL]DQGR�FRQFHLWRV�GH�
&LQHPáWLFD�H�'LQkPLFD�HP�)tVLFD��

�������������������������������������������������
��(VWD�SHVTXLVD�FRQWRX�FRP�D�SDUWLFLSDomR�GRV�DOXQRV�GR�(QVLQR�0pGLR�GR�&ROpJLR�6mR�0DUFRV�±�0RJL�
GDV�&UX]HV�TXH�LQWHJUDP�R�1~FOHR�GH�3HVTXLVDV�H�&LrQFLDV�H�3HVTXLVD�
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• R�HVWXGR�GR�FRQWH[WR�KLVWyULFR�TXH�HQYROYH�D�JrQHVH�H�R�GHVHQYROYLPHQWR�GR�REMHWR�
PDWHPáWLFR�GH�HVWXGR��

• R�HQYROYLPHQWR�GH�GLYHUVDV�áUHDV�GD�0DWHPáWLFD�FRPR�*HRPHWULD�3ODQD��$QDOtWLFD�H�
7ULJRQRPHWULD��GHQWUH�RXWUDV��
(VVH�WHPD�SRGH�VHU�DERUGDGR��GH�XP�PRGR�JHUDO��QRV�GLYHUVRV�QtYHLV�GH�HQVLQR��TXHU�VHMD�

0pGLR�RX�6XSHULRU��1R�FDVR�HVSHFtILFR�GR�(QVLQR�0pGLR��SRU�H[HPSOR��R�HVWXGR�GD�FXUYD�
GHQRPLQDGD�cicloide DSUHVHQWD�WRGRV�HVVHV�HOHPHQWRV�GHVFULWRV��$�FLFORLGH�p�XPD�FXUYD�SODQD�
JHUDGD�SHOR�PRYLPHQWR�GH�XP�SRQWR�ORFDOL]DGR�HP�XPD�FLUFXQIHUrQFLD�TXH�JLUD�VREUH�XPD�UHWD�
VHP�HVFRUUHJDU��FRQIRUPH�D�ILJXUD�D�VHJXLU��

 
Figura 1��$�&LFORLGH��

2�HVWXGR�GHVVD�FXUYD�VXFLQWD��DOpP�GD�XWLOL]DomR�GH�FRQFHLWRV�GD�0HFkQLFD��*HRPHWULD�H�
ÈOJHEUD��R�XVR�GH�XP�UHFXUVR�FRPSXWDFLRQDO�SDUD�VLPXODU�D�TXHVWmR�GR�PRYLPHQWR��VHQGR�TXH�R�
REMHWR�GH�HVWXGR�p�WUDWDGR�GH�XP�SRQWR�GH�YLVWD�³GLQkPLFR´�H�QmR�³HVWáWLFR´��'HQWUH�RV�VRIWZDUHV�
FRP�WDLV�SURSULHGDGHV��R�*HR*HEUD��VH�FRQVWLWXL�GH�XP�UHFXUVR�FRPSXWDFLRQDO�TXH�SRVVXL�
DOJXPDV�FDUDFWHUtVWLFDV�HVVHQFLDLV�TXH�SRGHP�DX[LOLDU�QR�HQVLQR�H�DSUHQGL]DJHP�GH�DOJXQV�
FRQFHLWRV�PDWHPáWLFRV��

2�*HR*HEUD�SHUPLWH�WDPEpP�R�HVWXGR�GRV�REMHWRV�PDWHPáWLFRV�SURFXUDQGR�H[SORUDU�R�
UDFLRFtQLR�LQWXLWLYR�GRV�DOXQRV�SRU�PHLR�GD�HODERUDomR�GH�FRQMHFWXUDV�H�KLSyWHVHV�GH�PRGR�
LQWHUDWLYR�H�GLQkPLFR��SURPRYHQGR�XPD�LQWHU�UHODomR�HQWUH�DV�UHSUHVHQWDo}HV�DOJpEULFD��JUáILFD�H�
JHRPpWULFD�GR�REMHWR�PDWHPáWLFR��

&RP�UHODomR�DR�SDSHO�GR�XVR�GR�UDFLRFtQLR�LQWXLWLYR��R�ILOyVRIR�H�PDWHPáWLFR�-XOHV�+HQUL�
3RLQFDUp�������������GHIHQGLD�D�LQWXLomR�FRPR�XPD�LGHLD�RX�LQWHUSUHWDomR�DQWHFLSDGD�GDTXLOR�
TXH�VH�HVWá�SURFXUDQGR��FRQVWLWXLQGR�VH�GH�XP�VHQWLPHQWR�TXH�SRVVLELOLWD�JHUDU�KLSyWHVHV��

2�DXWRU�DERUGD�HP�VXDV�REUDV�FRPR�A Ciência e a Hipótese��������H�O Valor da Ciência�
�������DOJXQV�WHPDV�TXH�GLVFXWHP�R�SDSHO�GD�LQWXLomR��GD�OyJLFD�H�GD�KLSyWHVH�QD�FRQVWUXomR�GR�
SHQVDPHQWR�FLHQWLILFR��FULWLFDQGR�D�FLrQFLD�FRQFHELGD�FRPR�DEVROXWD�H�LQTXHVWLRQáYHO�H�
GHVWDFDQGR�D�LPSRUWkQFLD�GD�LQWXLomR�H�GD�OyJLFD�QHVVH�SURFHVVR�GH�FRQVWUXomR��

(P�VXD�REUD�$�&LrQFLD�H�D�+LSyWHVH���������SRU�H[HPSOR��R�DXWRU�SURFXUD�WUD]HU�j�WRQD�D�
DQáOLVH�GRV�SULQFLSDLV�DVSHFWRV�SDUD�VH�FRQVLGHUDU�XPD�FLrQFLD�YáOLGD�DSHQDV�VH�IRU�SDVVtYHO�GH�
H[SHULPHQWDomR���

�������������������������������������������������
��ZZZ�JHRJHEUD�RUJ�
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3RLQFDUp��������GHIHQGLD�D�LQWXLomR�FRPR�SDSHO�FHQWUDO�QD�TXHVWmR�GD�FULDWLYLGDGH�H�D�
LQYHQomR��$�LQWXLomR��VHJXQGR�R�DXWRU��p�XPD�IDFXOGDGH�GR�HVStULWR��FXMD�IXQomR�p�HVVHQFLDOPHQWH�
KHXUtVWLFD��SRLV�SDUD�R�PHVPR��p�SHOD�LQWXLomR�TXH�VH�GHVFREUH�H�VH�LQYHQWD��PDV�p�SHOD�OyJLFD�TXH�
VH�MXVWLILFD��

$SURSULDQGR�VH�GHVVDV�LGHLDV�UHODFLRQDGDV�j�LPSRUWkQFLD�GD�H[SORUDomR�GH�KLSyWHVH�H�
FRQMHFWXUDV�QD�FRQVWUXomR�GR�FRQKHFLPHQWR��HVVH�WUDEDOKR�YLVRX�HVWXGDU�DOJXPDV�SURSULHGDGHV�
JHRPpWULFDV�GD�FXUYD�FLFORLGH�XWLOL]DQGR�R�VRIWZDUH�*HR*HEUD�SURFXUDQGR�D�SDUWLU�GH�DOJXPDV�
KLSyWHVHV�H�LGHLDV�HODERUDGDV�LQWXLWLYDPHQWH�GHVFUHYr�OD�DOJpEULFD�H�JHRPHWULFDPHQWH��7DO�
SHVTXLVD�HP�VXD�HODERUDomR�FRQWRX�FRP�D�SDUWLFLSDomR�GRV�DOXQRV�GR�(QVLQR�0pGLR�GR�&ROpJLR�
6mR�0DUFRV�TXH�LQWHJUDP�R�1~FOHR�GH�3HVTXLVDV�HP�&LrQFLDV��FRP�VHGH�QR�SUySULR�FROpJLR��
GHVWLQDGR�DR�HVWXGR�GH�WySLFRV�HVSHFLDLV�GD�0DWHPáWLFD�FRP�YLVWDV�j�GLIXVmR�FXOWXUDO��

$SyV�R�HVWXGR�GDV�SURSULHGDGHV�GD�FLFORLGH�XWLOL]DQGR�R�*HR*HEUD��UHDOL]RX�VH�XP�
H[SHULPHQWR�SUáWLFR�GH�DSOLFDomR�EDVHDGR�QR�SUREOHPD�GD�EUDTXLVWyFURQD��XPD�FLFORLGH�
LQYHUWLGD��XWLOL]DQGR�VH�FRPR�VLPXODGRU�R�PHVPR�UHFXUVR�FRPSXWDFLRQDO��7RGDYLD��DQWHFHGHQGR�
WDO�HVWXGR��DSUHVHQWDUHPRV�XP�EUHYH�FRQWH[WR�KLVWyULFR�UHODFLRQDGR�j�JrQHVH�GR�REMHWR�
PDWHPáWLFR�HP�TXHVWmR��

Conte[to +istyrico 
$�FLFORLGH�IRL�HVWXGDGD�SHOD�SULPHLUD�YH]�SRU�&KDUOHV�%RYHOOHV�������±��������TXH�QXP�

WUDEDOKR�GH�JHRPHWULD�SXEOLFDGR�HP�3DULV��HP�������VH�UHIHULX�D�HVVD�FXUYD�UHODFLRQDQGR�D�FRP�R�
SUREOHPD�GD�TXDGUDWXUD�GR�FtUFXOR��2V�SULPHLURV�HVWXGRV�ULJRURVRV�TXH�VH�WHP�FRQKHFLPHQWR�VmR�
FUHGLWDGRV�D�*LOHV�3HUVRQ�GH�5REHUYDO�������±�������TXH�D�GHQRPLQRX�GH�WURFKyLGH��URGD��HP�
JUHJR���%ODLVH�3DVFDO�������±�������SDVVRX�D�FKDPá�OD�GH�URXOHWWH�H�*DOLOHX�*DOLOHL�������±�
������HVWXGRX�D�WHQGR�LQFOXVLYH�FKDPDGR�D�PHVPD�GH�FLFORLGH�H�SURYRX�SHVDQGR�PRGHORV�GH�
SDSHO�TXH�D�áUHD�VRE�D�FXUYD�p�LJXDO�D�WUrV�YH]HV�D�áUHD�GR�FLUFXOR�JHUDGRU��8WLOL]DQGR�R�PpWRGR�
GRV�LQGLYLVtYHLV��HVVH�UHVXOWDGR�IRL�SURYDGR�SRVWHULRUPHQWH�SRU�VHX�GLVFtSXOR�0DUFR�(YDQJHOLVWD�
7RUULFHOOL�������±��������VHQGR�DFXVDGR�GH�SOáJLR�SRU�5REHUYDO��IDWR�TXH�SRGH�WHU�VLGR�D�UD]mR�GD�
PRUWH�SUHPDWXUD�GH�7RUULFHOOL��

9LQFHQ]R�9LYLDQL�������±�������FDOFXORX�D�UHWD�WDQJHQWH�D�FLFORLGH��UHVXOWDGR�TXH�5HQp�
'HVFDUWHV�������±�������H�3LHUUH�GH�)HUPDW�������±�������WDPEpP�DOFDQoDUDP��

6REUH�R�FRPSULPHQWR�GH�XP�DUFR�GH�FLFORLGH��GHVWDFDP�VH�RV�WUDEDOKRV�GH�&KULVWRSKHU�
:UHQ�������������XP�IDPRVR�DUTXLWHWR�LQJOrV�TXH�SURMHWRX����LJUHMDV�HP�/RQGUHV��LQFOXLQGR�D�
&DWHGUDO�GH�6mR�3DXOR�H�RV�GH�5REHUYDO��TXH�SURYRX�TXH�R�FRPSULPHQWR�GHVVH�DUFR�p�LJXDO�D�RLWR�
YH]HV�R�UDLR�GR�FtUFXOR�JHUDGRU��

&KULVWLDQ�+X\JHQV�������������PRVWURX��SRU�YROWD�GH�������TXH�R�WHPSR�JDVWR�SRU�XPD�
SDUWtFXOD�SDUD�FKHJDU�D�XP�QtYHO�LQIHULRU��SDUWLQGR�GR�UHSRXVR�H�GHVOL]DQGR��VHP�DWULWR��VRE�D�DomR�
GD�JUDYLGDGH�p�XP�DUFR�LQYHUWLGR�GH�FLFORLGH��LQGHSHQGH�GR�SRQWR�GH�SDUWLGD��WDXWRFURQLVPR���
(VVH�UHVXOWDGR�R�OHYRX�D�FRQVWUXLU�R�UHOyJLR�GH�SrQGXOR��FXMD�H[WUHPLGDGH�VXSHULRU�RVFLOD�HQWUH�
GRLV�UDPRV�GH�XPD�FLFORLGH��R�TXH�ID]�FRP�TXH�R�SHUtRGR�VHMD�VHPSUH�R�PHVPR��LQGHSHQGHQWH�GD�
DPSOLWXGH�GDV�RVFLODo}HV��

$OJXP�WHPSR�GHSRLV��D�FLFORLGH�DSDUHFHULD�FRPR�VROXomR�GH�RXWUR�LPSRUWDQWH�SUREOHPD�GD�
FLrQFLD�GR�ILQDO�GR�VpFXOR�;9,,��FRQKHFLGR�FRPR�EUDTXLVWyFURQD�RX�GR�WHPSR�PtQLPR��(P������
-RKDQQ�%HUQRXOOL�ODQoRX�HVVH�SUREOHPD�FRPR�GHVDILR�DRV�PDWHPáWLFRV�QD�Acta Eruditorum�GD�
VHJXLQWH�PDQHLUD��VXSRQKD�TXH�GRLV�SUHJRV�VHMDP�PDUWHODGRV�DR�DFDVR�HP�XPD�SDUHGH��QmR�QD�
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PHVPD�YHUWLFDO���H�TXH�R�SUHJR�VXSHULRU�VHMD�FRQHFWDGR�DR�LQIHULRU�SRU�XP�DUDPH�IOH[tYHO�QD�
IRUPD�GH�XPD�FXUYD�OLVD��4XDO�D�IRUPD�GR�DUDPH�QR�TXDO�XPD�SDUWtFXOD�GHVOL]DUá��VHP�DWULWR��VRE�
D�LQIOXrQFLD�GD�JUDYLGDGH��SDUD�SDVVDU�GR�SUHJR�VXSHULRU�DR�LQIHULRU�QR�PHQRU�WHPSR�SRVVtYHO"�

'H�LPHGLDWR�D�TXHVWmR�GHVSHUWRX�XP�JUDQGH�LQWHUHVVH�H�ORJR�IRL�UHVROYLGD�SRU�,VDDF�1HZWRQ�
�������������SRU�*RWWIULHG�:LOKHOP�/HLEQL]��������������SRU�-DNRE�%HUQRXOOL��������������
LUPmR�PDLV�YHOKR�GH�-RKDQQ�H�SRU�HOH�SUySULR��)DWR�FXULRVR�p�TXH�QD�VXD�VROXomR�-RKDQQ�XVRX�
XPD�DQDORJLD�FRP�D�UHIUDomR�GD�OX]��GHPRQVWUDQGR�JUDQGH�HQJHQKRVLGDGH�DR�UHODFLRQDU�WHPDV�
TXH�DSDUHQWHPHQWH�HUDP�EHP�GLVWLQWRV��2�SUREOHPD�GD�EUDTXLVWyFURQD�IRL�PDUFDQWH�SRUTXH�
DSRQWRX�XPD�OLQKD�GH�SHVTXLVD�LPSRUWDQWtVVLPD��FKDPDGD�GH�FáOFXOR�GDV�YDULDo}HV�H�TXH�WUDWD�GR�
HVWXGR�GH�IXQFLRQDLV�RX�GH�IXQo}HV�TXH�GHSHQGHP�GH�RXWUDV�IXQo}HV�RX�FXUYDV��

)undamentação 7eyrica 
$�FLFORLGH�p�XPD�FXUYD�REWLGD�FRPR�WUDMHWyULD�GH�XP�SRQWR�P(x, y)�ORFDOL]DGR�QXPD�

FLUFXQIHUrQFLD�GH�UDLR�r�TXH�JLUD�VREUH�R�HL[R�2[�VHP�HVFRUUHJDU��
3DUD�REWHU�VXDV�HTXDo}HV�SDUDPpWULFDV��VHMD�C�R�FHQWUR�GD�FLUFXQIHUrQFLD�H�VXSRQKD�TXH�D�

PHVPD�JLURX�T�UDGLDQRV��VHQGR�TXH�SDUD�T = 0�R�SRQWR�P�FRLQFLGH�FRP�R�SRQWR�O��FRQIRUPH�D�
ILJXUD�D�VHJXLU��

�
Figura 2.�(TXDo}HV�SDUDPpWULFDV�GD�FLFORLGH��

6HQGR�DVVLP��WHPRV�TXH��

ȁ��ȁ ൌ ���൫ܤܲ ൯ ൌ �Ʌ�
2�FHQWUR�GR�FtUFXOR�WHUá�FRRUGHQDGDVܥ� ൌ 	 ሺ�Ʌǡ �ሻ�
&RP�LVVR��DV�FRRUGHQDGDV�GR�SRQWR�3�VHUmR��

࢞ ൌ ȁ��ȁ െ ȁ��ȁ ൌ �Ʌ െ ����Ʌ ൌ �ሺɅ െ ���Ʌሻ�
࢟ ൌ ȁ��ȁ െ ȁ��ȁ ൌ � െ ����Ʌ ൌ �ሺ1 െ ���Ʌሻ�

3RUWDQWR��DV�HTXDo}HV�SDUDPpWULFDV�GD�FLFORLGH�VHUmR�GDGDV�SRU��

F�T�� 	൜ݔሺߠሻ ൌ ߠሺݎ െ ሻߠ݊݁ݏ
ሻߠሺݕ ൌ ሺ1ݎ െ �ሻߠݏܿ ��FRP�T���Թ��

&DEH�UHVVDOWDU�TXH�HVVD�HTXDomR�IRL�GHGX]LGD�SDUD�0  ߠ  ߨ	 ʹൗ 	H�TXH�DV�HTXDo}HV�GH�F�T��
VmR�YáOLGDV�SDUD�RXWURV�YDORUHV�GH�T��
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3rocedimentos Metodolygicos ± O estudo da Cicloide 
&RPR�SURFHGLPHQWRV�PHWRGROyJLFRV�IRL�UHDOL]DGR�LQLFLDOPHQWH�XP�HVWXGR�GD�FLFORLGH�

XWLOL]DQGR�VH�R�VRIWZDUH�*HR*HEUD�GH�XPD�PDQHLUD�LQWXLWLYD�REMHWLYDQGR�HVWDEHOHFHU�DOJXPDV�
FRQMHFWXUDV�SDUD�VH�GHGX]LU�VXDV�HTXDo}HV�SDUDPpWULFDVߙ�ሺݐሻ ൌ 	 ሺݔሺݐሻǡ �ሻሻ��&DEH�UHVVDOWDU�TXHݐሺݕ
p�SRVVtYHO�REWHU�D�HTXDomR�FDUWHVLDQD�GD�FXUYD��SRUpP�D�PHVPD�p�UHODWLYDPHQWH�FRPSOLFDGD��R�
TXH�WRUQD�PDLV�VLPSOHV�H�FRQYHQLHQWH�XWLOL]DU�DV�HTXDo}HV�SDUDPpWULFDV��

2�*HR*HEUD�p�XP�VRIWZDUH�OLYUH�GH�*HRPHWULD�'LQkPLFD�TXH�DSUHVHQWD�XPD�LQWHUIDFH�HQWUH�
*HRPHWULD�H�ÈOJHEUD�H�SRVVXL�D�YDQWDJHP�GH�GLVSRU�VLPXOWDQHDPHQWH�GH�GLIHUHQWHV�
UHSUHVHQWDo}HV�GR�PHVPR�REMHWR�PDWHPáWLFR��VHQGR�TXH�HVVDV�UHSUHVHQWDo}HV�SRGHP�VHU�
VLPXOWDQHDPHQWH�PDQLSXODGDV��

&RP�UHODomR�DR�HVWXGR�GD�FLFORLGH�XWLOL]DQGR�R�*HR*HEUD��RV�DOXQRV�SRGHP�LQLFLDOPHQWH�
GH�PDQHLUD�LQWXLWLYD�FRQMHFWXUDU�D�VHJXLQWH�LGHLD��FRPR�D�FLFORLGH�p�REWLGD�SHOR�PRYLPHQWR�GH�
XP�SRQWR�P�VREUH�XPD�FLUFXQIHUrQFLD�GH�FHQWUR�C�H�UDLR�r,�TXDQWR�HVWD�JLUD�VREUH�XPD�UHWD�VHP�
HVFRUUHJDU��SRGHPRV�LPDJLQDU�TXH�D�FDGD�YROWD�FRPSOHWD�GR�SRQWR�P�D�FLUFXQIHUrQFLD�WUDQVODGD�
XPD�GLVWkQFLD�LJXDO�D�ʹݎߨ��

$OpP�GLVVR��SRGH�VH�TXHVWLRQDU�VREUH�DOJXPDV�SURSULHGDGHV�JHRPpWULFDV�UHIHUHQWHV�j�IRUPD�
GHVVD�FXUYD�FRPR��SRU�H[HPSOR��VH�D�PHVPD�p�SHULyGLFD��HP�FDVR�DILUPDWLYR��TXDO�R�VHX�
SHUtRGR���RV�SRQWRV��FDVR�H[LVWDP��H[WUHPRV�UHODWLYRV��SRQWR�GH�Pá[LPR�RX�GH�PtQLPR�HP�x�H�y��
H�TXDLV�DV�DOWHUDo}HV�QD�FXUYD�DR�YDULDUPRV�R�UDLR�r GD�FLUFXQIHUrQFLD�JHUDGRUD��

3DUD�H[SORUDU�HVVDV�LGHLDV�LQWXLWLYDV�XWLOL]DQGR�R�*HR*HEUD��LQLFLD�VH�R�WUDoDGR�GD�FLFORLGH�
FRP�D�FULDomR�GH�GRLV�FRQWUROHV�GHVOL]DQWHV��R�SULPHLUR�VHUá�FKDPDGR�GH�r, GHVWLQDGR�j�PHGLGD�GR�
UDLR�GD�FLUFXQIHUrQFLD�JHUDGRUD�YDULDQGR�QR�LQWHUYDOR�ሾ0ǡ Ͷሿ	H�R�VHJXQGR�GHQRPLQDGR�SRU�a�
FRUUHVSRQGHQWH�DR�YDORU�GR�FRPSULPHQWR�GH�DUFR�UHWLILFDGR�GHVVD�FLUFXQIHUrQFLD�YDULDQGR�QR�
LQWHUYDOR�ሾ0ǡ Ͷݎߨሿ��2�YDORU�Ͷݎߨ�FRUUHVSRQGH�D�GXDV�YH]HV�R�FRPSULPHQWR�GD�FLUFXQIHUrQFLD�
JHUDGRUD��2V�FRQWUROHV��SRU�FRQYHQLrQFLD��WHUmR�YDORUHV�LQLFLDLV�LJXDLV�jݎ� ൌ 1�H�ܽ ൌ 0��

$�SDUWLU�GHVVHV�SDUkPHWURV�FULDGRV�FRQVWUyL�VH�XPD�FLUFXQIHUrQFLD�GH�FHQWURܥ� ൌ 	 ሺܽǡ �ሻ�Hݎ
UDLR�r�H�XP�SRQWR�P�VREUH�D�FLUFXQIHUrQFLD��ORFDOL]DGR�LQLFLDOPHQWH�QD�RULJHP�������FRQIRUPH�D�
ILJXUD�D�VHJXLU��

�
Figura 3��&RQVWUXomR�GD�FLFORLGH�QR�*HR*HEUD��
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3DUD�REWHU�D�FLFORLGH��GHYHPRV�FRQVLGHUDU�TXH�j�PHGLGD�TXH�D�FLUFXQIHUrQFLD�JLUD�VREUH�R�
HL[R�Ox��R�SRQWR�3�GHVFUHYH�XPD�FXUYD��3DUD�YLVXDOL]DU�WDO�VLWXDomR��QR�*HR*HEUD�XWLOL]D�VH�R�
FRPDQGR�Ângulo com Amplitude Fixa��VHQGR�TXH�DR�VHOHFLRQDUPRV�R�SRQWR�3��R�SRQWR�&�FRPR�
YpUWLFH�H�D�DPSOLWXGH�GDGD�SRU�ܽ Τݎ �KDELOLWDQGR�D�RSomR�VHQWLGR�KRUáULR��DR�VHOHFLRQDPRV�QR�
SRQWR�P�FRP�D�RSomR�KDELOLWDU�UDVWUR�H�PRYLPHQWDQGR�R�VHOHWRU�a��REWHQGR�D�FLFORLGH�FRQIRUPH�D�
ILJXUD�D�VHJXLU��

�
Figura 4��&LFORLGH�REWLGD�QR�*HR*HEUD��

2EVHUYD�VH�TXH�D�FLFORLGH�SRVVXL�SHUtRGR�LJXDO�D�ʹݎߨ��SRLV�D�FLUFXQIHUrQFLD�JHUDGRUD�IRL�
UHWLILFDGD�GXDV�YROWDV�FRPSOHWDV��Ͷݎߨሻ��FRQIRUPH�VHOHFLRQDGR�QR�FXUVRU�GHVOL]DQWH�a�H�TXH�RV�
YDORUHV�PtQLPR�H�Pá[LPR�GHݕ�ሺݐሻ�VmR�GDGRV��UHVSHFWLYDPHQWH��SRUݕ� ൌ 0�Hݕ� ൌ �VVHV)��ݎʹ
UHVXOWDGRV�SRGHP�VHU�LQIHULGRV�PHVPR�DOWHUDQGR�VH�R�YDORU�GR�UDLR�r�GD�FLUFXQIHUrQFLD�JHUDGRUD��

$SyV�DOJXPDV�FRQMHFWXUDV�VHUHP�YDOLGDGDV�SRU�PHLR�GD�PDQLSXODomR�GRV�FRQWUROHV�
GHVOL]DQWHV��D�IRUPDOL]DomR�GR�HVWXGR�GD�FLFORLGH�SRGH�VHU�IHLWD�GHPRQVWUDQGR�VH�VXDV�HTXDo}HV�
SDUDPpWULFDVݔ�ሺݐሻ�Hݕ�ሺݐሻ�TXH�D�GHVFUHYHP�DOJHEULFDPHQWH��

3DUD�LVVR��GHYH�VH�FRPHQWDU�FRP�RV�DOXQRV�TXH�D�HTXDomR�GD�FLFORLGH�SRGH�VHU�REWLGD�GH�
XPD�PDQHLUD�PDLV�VLPSOLILFDGD�SRU�PHLR�GH�VXDV�HTXDo}HV�SDUDPpWULFDV��VHQGR�TXH�DV�
FRRUGHQDGDV��[��\��GH�XP�SRQWR�P�GD�FLFORLGH�VHUmR�GDGDV�HP�IXQomR�GR�kQJXORߠ��GHVFULWR�SHOR�
SRQWR�P�QD�FLUFXQIHUrQFLD��8WLOL]DQGR�VH�GHVVHV�DUJXPHQWRV��GH�PDQHLUD�DQáORJD�DTXHOD�GHVFULWD�
QD�IXQGDPHQWDomR�WHyULFD��REWpP�VH��

F�T�� 	൜ݔሺߠሻ ൌ ߠሺݎ െ 	ሻߠ݊݁ݏ
ሻߠሺݕ ൌ ሺ1ݎ െ ሻߠݏܿ � �FRP�T���Թ��

1R�*HR*HEUD�HVVDV�HTXDo}HV�SRGHP�VHU�LQVHULGDV�GHQRPLQDQGR�VH��SRU�FRQYHQLrQFLD��R�
kQJXORߠ��FRPR�SDUkPHWUR�t H�FULDQGR�VH�XP�FRQWUROH�GHVOL]DQWH�GHQRPLQDGR�r SDUD�R�UDLR�GD�
FLUFXQIHUrQFLD�JHUDGRUD.�1R�FDPSR�GH�HQWUDGD��LQVHULQGR�VH�ሺݐሻ ൌ ݐሺݎ െ ሻݐሺݍ�ሻ�Hݐ݊݁ݏ ൌ ሺ1ݎ െ
��ሻ�H�XWLOL]DQGR�VH�R�FRPDQGR�Curva [p(t), q(t), t, 0, 4Sr], VHQGR r�R�UDLR�GD�FLUFXQIHUrQFLDݐݏܿ
WHUHPRV�D�FLFORLGH�JHUDGD�FRQIRUPH�D�ILJXUD�D�VHJXLU��
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Figura 5��(TXDo}HV�SDUDPpWULFDV�GD�FLFORLGH��

$OpP�GD�FRQVWUXomR�GD�FLFORLGH�SRU�PHLR�GH�VXDV�HTXDo}HV�SDUDPpWULFDV��SRGH�VH�FRPHQWDU�
FRP�RV�DOXQRV�TXH�D�PHVPD�SRGH�VHU�REWLGD�GR�SRQWR�GH�YLVWD�GH�XP�OXJDU�JHRPpWULFR��FRP�
UHODomR�DR�SRQWR�P�H�R�SDUkPHWUR�a��3DUD�LVVR��XWLOL]DPRV�R�FRPDQGR�GR�*HR*HEUD�GHQRPLQDGR�
Lugar Geométrico GR�SRQWR�P�HP�UHODomR�DR�SDUkPHWUR�a��

$V�HTXDo}HV�SDUDPpWULFDVݔ�ሺݐሻ�Hݕ�ሺݐሻ�REWLGDV�SRGHP�DLQGD�VHU�HVWXGDGDV�DOJHEULFDPHQWH�
SDUD�VH�YDOLGDU�DOJXPDV�FRQMHFWXUDV��1D�HTXDomRݔ�ሺݐሻ ൌ ݐሺݎ െ �ሻ��FRP�W���Թ�SRGH�VHݐ݊݁ݏ
GLVFXWLU��SRU�H[HPSOR��TXHݔ�ሺݐሻ ൌ 0�p�YáOLGD�VH��H�VRPHQWH�VHݐ�� െ ݐ݊݁ݏ ൌ 0ǡ�R�TXH�LPSOLFD�
ݐ݊݁ݏ ൌ ݐ��H�LVVR�Vy�RFRUUH�TXDQGRݐ ൌ 0�FRQIRUPH�VHU�REVHUYDGR�QD�FLFORLGH�JHUDGD��

3RGH�VH�GLVFXWLU�WDPEpP�D�UHVSHLWR�GD�H[LVWrQFLD�GR�YDORU�Pá[LPR�SDUDݔ�ሺݐሻ��SRLV�FRPR�
�YDULD�QR�LQWHUYDOR�ሾെ1ǡݐ݊݁ݏ 1ሿ��FRPR�W���Թǡ�R�YDORU�GHݐ� െ ��YDULD�QR�LQWHUYDORݐ݊݁ݏ
ሾݐ െ 1ǡ ݐ  1ሿ��6HQGR�DVVLP��FRQFOXL�VH�TXHݔ�ሺݐሻ�QmR�DGPLWH�YDORU�Pá[LPR��

3DUD�D�HTXDomRݕ�ሺݐሻ ൌ ሺ1ݎ െ �YDULD�QR�LQWHUYDORሾെ1ǡݐݏሻǡ�FRPR�ܿݐݏܿ 1ሿ�
FRQVHTXHQWHPHQWH�R�YDORU�GHݕ�ሺݐሻ�YDULD�QR�LQWHUYDOR�ሾ0ǡ ݐ�ሿ�SRLV�SDUDݎʹ ൌ ߨ 
ݐݏWHUHPRV�ܿ	Ժሻǡ	߳	ሺ݇	ߨ݇ʹ ൌ െ1�H��SRUWDQWR��y = 2r��YDORU�Pá[LPR��H�SDUDݐ� ൌ
ݐݏWHUHPRV�ܿ	Ժሻǡ	߳	ሺ݇	ߨ݇ʹ ൌ 1�H��SRUWDQWR��y = 0 �YDORU�PtQLPR��FRQIRUPH�REVHUYRX�VH�QD�
FRQMHFWXURX�VH�VREUH�D�IRUPD�GD�FLFORLGH��

&RP�UHODomR�jV�SURSULHGDGHV�GD�FLFORLGH�REVHUYDGDV�QR�FRQWH[WR�KLVWyULFR��FRPR�SRU�
H[HPSOR��R�FáOFXOR�GD�áUHD�H�FRPSULPHQWR�GH�DUFR��FDEH�UHVVDOWDU�TXH�DPEDV�SRGHP�VHU�REWLGDV�
QR�*HR*HEUD��HQWUHWDQWR�VXD�GHPRQVWUDomR�IRUPDO�IRJH�DR�HVFRSR�GRV�DVVXQWRV�DERUGDGRV�QR�
(QVLQR�0pGLR��SRLV�HQYROYHP�FRQFHLWRV�WUDWDGRV�QXP�FXUVR�GH�&áOFXOR�'LIHUHQFLDO�H�,QWHJUDO�QR�
(QVLQR�6XSHULRU��SRU�H[HPSOR��

Aplicação� ([perimento prático 
$SyV�REWHU�DV�HTXDo}HV�SDUDPpWULFDV�GD�FLFORLGH�SRGH�VH�HIHWXDU�XP�H[SHULPHQWR�SUáWLFR�

OLJDGR�DR�SUREOHPD�GH�VH�REWHU�XPD�FXUYD�DR�ORQJR�GD�TXDO�XPD�SDUWtFXOD��VRE�D�LQIOXrQFLD�GD�
JUDYLGDGH��GHVOL]DUá�QR�WHPSR�PDLV�FXUWR��&RQIRUPH�IRL�GHVFULWR�QR�FRQWH[WR�KLVWyULFR��
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FRQVWDWRX�VH�TXH�WDO�FXUYD�p�FKDPDGD�GH�EUDTXLVWyFURQD��TXH�FRUUHVSRQGH�D�XPD�FLFORLGH�
LQYHUWLGD��

3DUD�FRPSURYDU�WDO�GHVFREHUWD��LQLFLDOPHQWH�UHDOL]RX�VH�XPD�VLPXODomR�XWLOL]DQGR�R�
*HR*HEUD�RQGH�IRUDP�FRQVWUXtGDV�JHRPHWULFDPHQWH�WUrV�UDPSDV�FRP�RV�VHJXLQWHV�IRUPDWRV��
SODQR�LQFOLQDGR��DUFR�GH�SDUáEROD�H�EUDTXLVWyFURQD��DPEDV�FRP�R�PHVPR�GHVQtYHO�GH�DOWXUD�H�
FRP�R�PHVPR�SRQWR�LQLFLDO�H�ILQDO��)RUDP�LQVHULGDV�HP�FDGD�UDPSD��UHVSHFWLYDPHQWH��WUrV�SRQWRV�
$��%�H�&�TXH�UHSUHVHQWDYDP�DV�WUrV�HVIHUDV�DEDQGRQDGDV��UHVSHFWLYDPHQWH��QR�SODQR�LQFOLQDGR��
DUFR�GH�SDUáEROD�H�EUDTXLVWyFURQD��

8WLOL]DQGR�R�FRPDQGR�Animar, RV�WUrV�SRQWRV�DR�VHUHP�PRYLPHQWDGRV��GHVOL]DUDP�VREUH�DV�
UDPSDV�FRQVWUXtGDV�H�FRQVWDWRX�VH�TXH�R�SRQWR�&�ORFDOL]DGR�QD�EUDTXLVWyFURQD�p�R�SULPHLUR�D�
DWLQJLU�R�SRQWR�GH�FKHJDGD��FRQIRUPH�D�ILJXUD�D�VHJXLU��

 
Figura 6.�6LPXODomR�GR�H[SHULPHQWR�QR�*HR*HEUD�

3DUD�R�H[SHULPHQWR�SUáWLFR��XWLOL]DQGR�VH�PDWHULDLV�VLPSOHV�FRPR�SODFDV�GH�PDGHLUD��
SDUDIXVRV�SDUD�IL[DomR�H�HVIHUDV�GH�DoR��HODERURX�VH�XP�VLVWHPD�FRQVWLWXtGR�SRU�WUrV�UDPSDV�FXMDV�
IRUPDV�FRUUHVSRQGLDP�DR�SODQR�LQFOLQDGR��DUFR�GH�SDUáEROD�H�EUDTXLVWyFURQD��FLFORLGH�LQYHUWLGD���

2�REMHWLYR�GHVVH�H[SHULPHQWR�SURFXURX�PRVWUDU�TXH�DR�DEDQGRQDUPRV�WUrV�HVIHUDV�GH�DoR�
LGrQWLFDV�VLPXOWDQHDPHQWH�GR�PHVPR�SRQWR�GH�SDUWLGD��D�EUDTXLVWyFURQD�p�DTXHOD�TXH�SHUPLWH�D�
GHVFLGD�QR�PHQRU�WHPSR�SRVVtYHO��FRQIRUPH�ILJXUD�D�VHJXLU��

 
Figura 7.�([SHULPHQWR�SUáWLFR�
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&RP�LVVR��DOpP�GR�HVWXGR�WHyULFR�OLJDGR�DR�REMHWR�PDWHPáWLFR�HVVH�H[SHULPHQWR�SHUPLWLX�
GLDJQRVWLFDU�XPD�LPSRUWDQWH�DSOLFDomR�GD�FLFORLGH�HQYROYHQGR�WHPSR�PtQLPR�GH�GHVFLGD�GH�
REMHWRV�H�TXH�SRGH�VHU�XVDGD��SRU�H[HPSOR��GD�FRQVWUXomR�GH�SLVWDV�GH�VNDWH��RX�HP�DOJXPD�
VLWXDomR�TXH�QHFHVVLWH�GH�WDO�FDUDFWHUtVWLFD��

Considerações finais 
(VVH�WUDEDOKR�SURFXURX�PRVWUDU�SRU�PHLR�GH�XP�H[HPSOR��R�HVWXGR�GD�FXUYD�FLFORLGH��

SRVVLELOLGDGHV�H�XPD�SURSRVWD�GH�DERUGDJHP�GH�XP�WySLFR�PDWHPáWLFR�DERUGDGR�QR�(QVLQR�
0pGLR�FRP�YLVWDV�j�LQWHUGLVFLSOLQDULGDGH�GH�GLYHUVRV�FRQFHLWRV�H�áUHDV�HQYROYLGDV��HYLGHQFLDQGR�
D�LPSRUWkQFLD�GR�XVR�GH�XP�UHFXUVR�FRPSXWDFLRQDO�QR�HQVLQR�H�DSUHQGL]DJHP�GD�0DWHPáWLFD��

$R�UHDOL]DU�R�HVWXGR�GD�FLFORLGH�SURFXUDPRV�GHVWDFDU�D�SHVTXLVD�VREUH�R�FRQWH[WR�KLVWyULFR�
OLJDGR�j�JrQHVH�H�DR�GHVHQYROYLPHQWR�GR�REMHWR�PDWHPáWLFR��D�TXHVWmR�GR�SRQWR�GH�YLVWD�
GLQkPLFR�HQYROYHQGR�D�FRQVWUXomR�GD�FXUYD�H�RV�FRQFHLWRV�PDWHPáWLFRV�TXH�SRGHP�VHU�
H[SORUDGRV�FRPR�JHRPHWULD�SODQD��DQDOtWLFD�EHP�FRPR�DOJXQV�WySLFRV�HQYROYHQGR�WULJRQRPHWULD��

$OpP�GLVVR��D�DERUGDJHP�HP�VDOD�GH�DXOD�GHVVH�DVVXQWR�SHUPLWH�DR�SURIHVVRU�D�UHDOL]DomR�
GH�XP�H[SHULPHQWR�SUáWLFR��R�TXH�WRUQD�HP�JUDQGH�PHGLGD�XP�DWUDWLYR�SRU�SDUWH�GRV�DOXQRV�QR�
HVWXGR�GR�REMHWR�PDWHPáWLFR��
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Resumo
Neste texto apresentamos um estudo realizado sobre um Programa que visa à
implantação do uso das Tecnologias da Informação e Comunicação (TIC) em escolas
públicas de Educação Básica do Estado de São Paulo, Brasil. Por meio de um projeto
vinculado ao Observatório da Educação, do Ministério da Educação e Cultura,
desenvolvemos uma pesquisa de Iniciação Cientifica em que se procurou
compreender as ações relacionadas ao Programa Acessa Escola, em Guaratinguetá, e
sua contribuição para que o ensino e a aprendizagem da Matemática sejam mediados
pelas TIC. A análise dos dados revela que, embora muito investimento tenha sido
feito em termos de equipamentos, as ações didáticas com recursos tecnológicos ainda
não são do cotidiano do professor.
Palavras chave: Ensino e aprendizagem da matemática; Tecnologia da informação e
comunicação; Educação Matemática; Fenomenologia.

Introdução
No Brasil há histórico de grande quantidade de verba pública investida para equipar as

escolas com recursos para a implementação do uso da informática. Dados da Secretaria da
Educação a Distância (SEED), do Ministério da Educação e Cultura, Brasil, mostram que
143.355 microcomputadores foram distribuídos para 14.521 escolas de 5.564 municípios do
Território Nacional. No entanto, a pesquisa em Educação Matemática que se volta para o uso das
Tecnologias da Informação e Comunicação (TIC), revela que, “embora esforços tenham sido
empreendidos para equipar as escolas com computadores, ainda são poucos os professores que os
utilizam em sua prática profissional” (Silva, 2009, p. 2).

Alguns desses esforços são empreendidos na tentativa de mudar tal situação. Há distintos
Projetos com incentivos governamentais que mostram tal intenção. Recentemente, o Ministério
da Educação e Cultura (MEC), implantou um programa federal o Programa Nacional de
Tecnologia Educacional (ProInfo) visando incentivar o uso da informática na Educação. De
acordo com o site do MEC, o ProInfo,

É um programa educacional com o objetivo de promover o uso pedagógico da informática
na rede pública de educação básica. O programa leva às escolas computadores, recursos
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digitais e conteúdos educacionais. Em contrapartida, Estados, Distrito Federal e municípios
devem garantir a estrutura adequada para receber os laboratórios e capacitar os educadores
para uso das máquinas e tecnologias (Brasil, 1997).

O ProInfo é, nesse sentido, um programa educacional criado por uma portaria Ministerial,
a Portaria nº 522/MEC, de 9 de abril de 1997, que visa ao uso pedagógico das Tecnologias de
Informação e Comunicações (TIC) na rede pública de ensino, nos níveis de ensino fundamental e
médio (atendendo crianças e jovens na faixa etária dos 07 aos 15 anos). As ações desse Programa
foram desenvolvidas pela Secretaria de Educação a Distância (SEED), por meio do
Departamento de Infra-Estrutura Tecnológica (DITEC), em articulação com as Secretarias de
Educação do Distrito Federal, dos Estados e de alguns Municípios brasileiros, que assumiram a
corresponsabilidade pela implantação e pelo desenvolvimento de projetos cujo principal objetivo
é a inserção das tecnologias nas escolas.

No Estado de São Paulo a Secretaria Estadual da Educação lançou, em 1998, um Programa
em atenção a esse apelo do governo federal intitulado “A escola de cara nova na era da
informática”. Por meio de tal Programa a Secretaria Estadual equipou os laboratórios de
informática das escolas adquirindo mais de 40 títulos de softwares destinados a temas variados,
dentre os quais àqueles relativos ao ensino e a aprendizagem da Matemática. Dentre os vários
softwares que foram distribuídos estão alguns específicos para o ensino de Matemática como,
por exemplo, o Cabri II, Supermáticas, Fracionando, Factory e Bulding Perspective. Além do
equipamento, algumas ações de formação docente também foram desenvolvidas em todo o
Estado por meio de parcerias estabelecidas com as Diretorias de Ensino.

No entanto, a realidade mostra que o Programa não foi suficiente para que os laboratórios
fossem efetivamente utilizados pelos professores. Novos Programas foram desenvolvidos na
tentativa de que o uso dos laboratórios de informática nas escolas fosse efetivado. Atualmente
temos, no Estado de São Paulo, o Programa Acessa Escola. Este programa,

tem por objetivo promover a inclusão digital e social dos alunos, professores e funcionários
das escolas da rede pública estadual. Por meio da Internet, ele possibilita aos usuários o
acesso às tecnologias da informação e comunicação para a construção do conhecimento e o
fortalecimento social da equipe escolar (São Paulo, 2008).

O principal objetivo do Programa é disponibilizar para as escolas os recursos do ambiente
web, promovendo a criação e o fortalecimento de uma rede entre professores (para uso, troca e
produção de novos conteúdos) que se torne um ambiente de colaboração. Nota-se, na intenção do
Programa, um desejo de implementação da formação de professores envolvendo as
características de um grupo colaborativo, embora a distância.

Porém, apesar dos esforços empreendidos e dos gastos efetuados, muitas vezes os
computadores que estão nas escolas não são utilizados para fins pedagógicos. Borba e Penteado
(2001), pesquisadores brasileiros em Educação Matemática, analisam as potencialidades
pedagógicas do uso das TIC e destacam que

[...] é preciso que, além do equipamento, os programas do governo incentivem e fiscalizem a
infraestrutura oferecida pelas escolas. Se a atividade com informática não for reconhecida,
valorizada e sustentada pela direção da escola, todos os esforços serão pulverizados sem
provocar qualquer impacto dentro da sala de aula (Borba e Penteado, 2001, p.25).

Desde essas pesquisas, cada vez mais autores como Kensky (2007), Sousa (2010), Oliveira
(2012), vêm mostrando que as práticas docentes dos professores nas escolas públicas pouco (ou
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quase nada) têm mudado no que se refere ao uso das TIC. Isso nos faz interessados nos motivos
que fazem com que os professores não tenham em sua prática docente as TIC como possibilidade
ou como um recurso disponível ao ensino. Assim, por meio de um projeto de Iniciação
Científica, ação de um projeto mais abrangente aprovado no Observatório da Educação
(OBEDUC)/2012, fomos conhecer as condições dos laboratórios de informática das escolas
públicas do município de Guaratinguetá, São Paulo. Por meio de visitas realizadas às escolas
desse município, identificamos as condições de uso dos laboratórios observando a quantidade de
computadores, as condições de funcionamento dos equipamentos e os softwares disponíveis. Por
meio de entrevistas realizadas com membro da equipe gestora das escolas, estagiário do
Programa e professores de Matemática, pôde-se compreender a realidade de uso para além das
condições do laboratório.

Abordagem metodológica
Embora no projeto de Iniciação Científica alguns dados quantitativos tenham sido

relevantes para a visão geral do quadro que expõe as condições de uso dos laboratórios,
envolvemo-nos numa análise qualitativa do obtido nas entrevistas para, além dos dados
numéricos, conhecer os modos pelos quais os sujeitos se envolvem com o Programa Acessa
Escola no município de Guaratinguetá. Esses sujeitos se revelaram para nós durante as visitas as
escolas. Além de membros da equipe gestora, como diretor, vice-diretor, professor coordenador
pedagógico e da equipe docente, especialmente o professor de matemática, conhecemos e
ouvimos o estagiário1, figura que no Programa Acessa Escola é fundamental. Ou seja, embora
tenhamos identificado a quantidade de computadores disponíveis nos laboratórios, os softwares
mais utilizados, a frequência de uso do laboratório por alunos e professores, também nos
interessou a postura de cada um dos atores da escola que podem contribuir para que o uso dos
recursos tecnológicos seja efetivo. Para tanto, fizemos entrevistas com os membros da equipe
gestora, os professores de matemática e com os estagiários do Programa Acessa Escola. Da
equipe gestora nos interessava conhecer o apoio dado para o uso efetivo do laboratório. Do
professor, o modo pelo qual ele vê as potencialidades do laboratório para o ensino e a
aprendizagem da Matemática. Com o estagiário nos era importante compreender o modo pelo
qual ele entende sua função no Programa e o que efetivamente desenvolve. Orientados pela
interrogação “quais as condições de funcionamento do Programa Acessa Escola nas escolas
públicas do município de Guaratinguetá” colocamo-nos a campo orientados pelos princípios da
pesquisa qualitativa de abordagem fenomenológica.

A opção pela pesquisa qualitativa deu-se por entendermos que ela nos permite
compreender o investigado considerando diferentes perspectivas sem que se exijam
generalizações. Isso abre ao pesquisador a possibilidade de fazer considerações com foco em sua
interrogação visando compreendê-la e não justificá-la mediante causas e efeitos. Ou seja, a
abordagem qualitativa na pesquisa permite que o pesquisador expresse o compreendido acerca
do contexto investigado.

Ainda, segundo Bogdan e Biklen (1999) a pesquisa desenvolvida na abordagem qualitativa
não coloca o pesquisador como observador neutro que, de modo imparcial, conduz sua

1 O estagiário é um aluno da escola que é selecionado para atuar no Programa Acessa Escola recebendo,
do Governo do Estado de São Paulo, uma bolsa. É ele a figura que fica maior tempo no laboratório tendo
contado com professores, alunos, visitantes, enfim todos que queiram utilizar o laboratório com alguma
finalidade didática ou de lazer.
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investigação. A pesquisa qualitativa considera o pesquisador como sujeito próximo ao que é
investigado de modo que “o processo de condução da investigação qualitativa reflecte uma
espécie de diálogo entre os investigadores e os respectivos sujeitos, dados estes não serem
abordados de forma neutra” (p. 51). Ou seja, entende-se que o investigador, na pesquisa
qualitativa, está com os sujeitos investigados buscando compreender o que por eles é expresso.

Para nós isso fez muito sentido uma vez que buscamos conhecer as condições de
funcionamento do Programa Acessa Escolas nas escolas públicas do município de Guaratinguetá
a partir do que dizem os sujeitos envolvidos nessas escolas com o Programa: gestores, professor
e estagiário.

Os dados, portanto, são expressões do compreendido por esses sujeitos que, ao darem-nos
entrevistas, expressam sua vivencia com o Programa Acessa Escola. As entrevistas, ao serem
postas em texto escrito, abrem-se a análise e interpretação. A análise seguiu o rigor da pesquisa
fenomenológica. A fenomenologia é uma corrente filosófica que surge na Alemanha com
Edmund Husserl (1859-1938); matemático e filósofo. Na pesquisa qualitativa que se orienta pela
abordagem fenomenológica o foco é a explicitação do que nos dados pôde ser compreendido
pelo pesquisador. Não se trata, porém, de mera descrição. “A investigação fenomenológica
começa com o silêncio” (Psathas, 1973, apud Bodgan e Biklen, 1999, p. 53). Ou seja, exige do
pesquisador uma abertura para ouvir o que os sujeitos dizem, mesmo que no silêncio de um olhar
ou gesto. Nesse sentido a fenomenologia volta-se para os detalhes do que é pesquisado, ouvindo
os sujeitos entrevistados de modo que seja possível interpretar o dito com vistas a uma
generalização. Esta generalização não é uma universalidade uma vez que está num certo contexto
ou como se diz na abordagem fenomenológica, numa certa região de inquérito. Isto é, interessa-
nos a realidade das escolas do município de Guaratinguetá. O Programa Acessa Escola nesse
município, da forma como é visto e vivido pelos sujeitos envolvidos na escola, não é,
necessariamente, idêntica a de outras localidades. Porém, oferece um olhar, uma perspectiva,
uma totalidade que diz da realidade vivida nas escolas desse município.

Nesse sentido afirma-se que, na pesquisa fenomenológica, não existem problemas que
devam ser resolvidos. O pesquisador tem dúvidas as quais interroga com a intenção de
compreendê-las e esclarecer o compreendido explicitando-o a partir do movimento de análise e
interpretação dos dados. Esse esclarecer exige um rigor nos procedimentos tanto de coleta de
dados quanto de análise que objetivam expressar o mais fielmente possível o que do dito pelos
sujeitos foi compreendido pelo pesquisador. Assim, a explicitação do pesquisador revela uma
metacompreensão do Programa Acessa Escola no munícipio de Guaratinguetá, pois diz do que o
pesquisador compreendeu acerca do que os sujeitos envolvidos com o Programa nas escolas
visitadas, vivenciam, compreendem e expressam. Desse modo a análise é criteriosa e envolve
dois momentos significativos: a análise ideográfica e a nomotética.

Na análise ideográfica, segundo Machado (1994), o pesquisador procurar ler, tantas vezes
quanto for necessário, os depoimentos dos sujeitos, buscando o sentido do que é dito. Nessa
leitura ele vai destacando do texto trechos significativos para a compreensão do que é
interrogado. Esses trechos são denominados Unidades de Significado uma vez que são
significativos ao pesquisador para que ele possa explicitar o sentido que o dito pelo sujeito tem
para o que quer investigar. Essas Unidades de Significado trazem uma análise individual do dito.
Ou seja, são próprias ao discurso de cada um dos sujeitos entrevistados.
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Dando prosseguimento à análise, o pesquisador se volta para as Unidades de Significado
tentando compreender o sentido do todo. Ou seja, o que nisso que particularmente se mostrou em
cada discurso diz do todo investigado? O que se mostra relevante nos distintos depoimentos que
convergem para uma ideia central (ou nuclear) que permite ao pesquisador dizer sobre as
condições de funcionamento do Programa Acessa Escola para os sujeitos entrevistados? Busca-
se, portanto, compreender o fenômeno condições de funcionamento do Programa. Adentra-se ao
movimento da análise nomotética em que o pesquisador busca, na convergência do que é dito, a
compreensão do interrogado. A análise nomotética, segundo Machado (1994), “não é apenas
uma verificação cruzada da correspondência das afirmações reais, mas uma profunda reflexão
sobre a estrutura do fenômeno." (p. 42). É, pois, na análise nomotética que o fenômeno
investigado se mostra ao pesquisador dando-lhe possibilidades de compreensão do interrogado.
Essas compreensões são expressas mediante a análise das Categorias Abertas. As categorias
abertas são, segundo Husserl (apud Bicudo, 1994), grandes regiões de generalidades que revelam
o que, nos discursos dos sujeitos, foi compreendido e interpretado pelo pesquisador que lhe
permite dizer do fenômeno investigado.

Na pesquisa relatada neste texto, além dos dados quantitativos que mostram parte da
realidade das escolas pesquisadas, construímos a interpretação dos depoimentos dos sujeitos e,
aqui, optamos por apresentar a análise do discurso dos professores de matemática em sua
vivência com o funcionamento do Programa Acessa Escola em sua realidade escolar.

O que nos dados se mostra
A pesquisa foi desenvolvida em 14 (quatorze) escolas da rede pública estadual do

município de Guaratinguetá, São Paulo, Brasil. Dentre essas, 12 (doze) escolas têm o laboratório
ativo. Em outras duas escolas o laboratório está desativado devido a reformas na estrutura física.
O número de computador é muito variado, pois sua distribuição é dependente do número de
alunos da escola na época de adesão ao Programa. Nas escolas de Guaratinguetá esse número
varia entre 06 (seis) e 18 (dezoito) máquinas. Há uma escola com seis computadores, 03 escolas
com 07 computadores, 05 escolas com 11 computadores, 03 escolas com 12 computadores e 02
escolas com 18 computadores. As escolas que possuem os 18 computadores são as que têm os
laboratórios desativados para reforma. Todas as escolas têm acesso a internet.

A entrevista realizada com os estagiários apontava que os professores das escolas pouco
utilizam o laboratório. Os motivos para isso, na visão dos estagiários, são vários. Dentre eles era
apontada a quantidade de máquinas no laboratório relativamente ao número de alunos das turmas
e a quantidade de computadores fora de uso. Em oito escolas, dentre as 12 que possuem o
laboratório em funcionamento, há máquinas quebradas (fora de uso).

Diante da informação dos estagiários procuramos, nas 12 (doze) escolas que possuem o
laboratório em funcionamento, ouvir o professor de matemática. Na análise do que por eles foi
dito vimos que a maioria (re)conhece as potencialidades do uso das Tecnologias para a
aprendizagem matemática. Os professores entrevistados afirmam conhecer softwares (como
cabri, geogebra, graphmática, fracionando, entre outros) que estão disponíveis nos computadores
dos laboratórios. Afirmam, ainda, já terem feito uso desses recursos algumas vezes. Porém,
enumeram vários fatores que os impedem de ter as Tecnologias como aliado em sua prática
docente.

Para este texto, trazemos parte da análise efetuada na pesquisa. Lembramos que, na
abordagem fenomenológica, a análise visa explicitar o sentido do compreendido pelo
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pesquisador. Para tanto, as entrevistas foram gravadas em áudio e transcritas. Ao se tornarem
texto, mediante as transcrições, iniciamos a análise do dito. Destacamos, no texto das entrevistas,
as unidades de significados. Transcrevemos tais unidades para um quadro como o exemplificado
abaixo. Nomeamos esse quadro de ‘análise ideográfica do discurso’. Nele há 05 (cinco) colunas.
Na primeira identificamos o sujeito, na segunda coluna trazemos a Unidade de Significado que é
um trecho da entrevista na linguagem do sujeito. Na terceira coluna fazemos uma asserção
articulada trazendo o discurso do sujeito na linguagem do pesquisador. Na quarta coluna
nomeamos as ideias nucleares que se destacam no discurso, mediante a interpretação do
pesquisador. A quinta e última coluna expõe as convergências percebidas. Destaca-se que esta
última coluna é construída após todas as ideias nucleares destacadas, pois revela o modo pelo
qual o pesquisador vai compreendendo a fala dos sujeitos. Assim, desde as ideias nucleares, a
intenção é expor o compreendido, pois traz a interpretação do pesquisador. O quadro abaixo
revela parte do movimento efetuado na interpretação dos dados da entrevista dos professores.
Optamos por fazer um recorte da entrevista dos 12 professores destacando aquelas falas que nos
permitiram a construção de uma categoria aberta relativa à aprendizagem. O quadro expõe,
portanto, parte das respostas dos professores relativamente à questão que lhes propusemos com o
objetivo de ver se eles consideravam o uso das tecnologias relevantes para a aprendizagem
matemática. Notar-se-á que não há falas dos 12 professores entrevistados, pois, uma vez que
optamos por trazer para a discussão neste texto a categoria relativa à aprendizagem, elegemos
falas dos sujeitos que nos remeteram a essa categoria. É importante, ainda, destacar que, na
pesquisa fenomenológica, as ideias nucleares que permitem as convergências não são estanques
ou isoladas podendo, uma mesma ideia nuclear estar presente (ou contribuir para) em mais de
uma categoria aberta.
Tabela 1
Análise ideográfica do discurso dos professores

Sujeito Fala do Sujeito Asserção articulada Ideias Nucleares Convergência
P1 Contribui bastante

principalmente para a
parte visual e a rapidez em
se montar uma função, por
exemplo, e desenhar.

O sujeito afirma que o
uso do computador
contribui porque
favorece o aspecto
visual e permite maior
rapidez na construção
do gráfico de funções.

Aspecto visual.
Rapidez para
representação.

Desenvolver a
visualização
Abrir horizontes
à aprendizagem

P3 O uso da tecnologia é um
facilitador, pois a
linguagem digital faz parte
do vocabulário dos alunos
de hoje.

O sujeito afirma que a
tecnologia é um
facilitador uma vez
que a linguagem
digital faz parte do
vocabulários dos
alunos que estão
atualmente na escola.

Facilitador da
aprendizagem

Abrir horizontes
à aprendizagem

P4 Dinamizar a aula, para que
a aula não seja somente na
lousa. Talvez assim o
aluno se interessasse mais
nas aulas.

O sujeito afirma que o
uso das tecnologias
auxilia no dinamismo
da aula e, talvez, no
interesse do aluno.

Dinamizar a aula.
Interesse.

Dinamizar a aula.
Favorecer
interesse.
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Sujeito Fala do Sujeito Asserção articulada Ideias Nucleares Convergência
P6 Ajuda os alunos a

desenvolver habilidades e
enxergar novas maneiras
de utilizar o computador
além de acessar as redes
sociais.

O sujeito afirma que o
uso do computador
em aulas favorece o
desenvolvimento de
habilidades nos alunos
bem como mostrar-
lhes potencialidades
que vão além do
acesso as redes
sociais.

Desenvolver
habilidades de
uso do
computador. Abrir horizontes

à aprendizagem

P7 É muito importante a
utilização da informática
como ferramenta para o
ensino da matemática,
porque os softwares são
muitos agradáveis
visualmente e muito
eficazes, por exemplo, em
relação à velocidade e
precisão nos cálculos.

O sujeito afirma que o
uso das tecnologias
favorece o ensino de
matemática uma vez
que os softwares
oferecem aspectos
visuais agradáveis,
dão velocidade ao que
é feito e precisão.

Aspecto visual.
Eficiência,
Velocidade e
precisão. Desenvolver a

visualização.
Abrir horizontes
à aprendizagem.

P10 As formas de aprendizado
tem que estar em constante
evolução acompanhando
as tecnologias recentes.

O sujeito afirma que o
modo pelo qual o
aluno aprende deve
ser atualizado
acompanhando a
tecnologia.

Modos de
aprender
dinâmico
evoluindo com as
tecnologias.

Abrir horizontes
à aprendizagem.

A tabela 1, que expõe parte do quadro de análise da entrevista dos professores, traz a
convergência das Unidades de Significado que permite a construção das categorias de análise.
Na pesquisa, a análise leva-nos a três categorias abertas – aprendizagem; ensino e interesse e
interação. A interpretação das categorias revela o modo pelo qual os professores de matemática
das escolas do município de Guaratinguetá, que possuem o Programa Acessa Escola, entendem o
uso das tecnologias em sala de aula. Entende-se que esses professores reconhecem as
potencialidades das TIC para a aprendizagem matemática de seus alunos, para o ensino de
conteúdos curriculares dessa ciência e como um modo de despertar o interesse dos alunos,
favorecendo a interação entre eles, entre alunos e professores e entre aluno e conhecimento. Para
este texto vamos nos ater, conforme dissemos, a um maior detalhamento da categoria relativa à
aprendizagem.

A análise efetuada mostra que, para os professores entrevistados, isto é, professores de
matemática das escolas públicas de Guaratinguetá que possuem o Programa Acessa Escola, o uso
das tecnologias é significativo uma vez que oferece uma oportunidade de dinamizar as aulas,
desenvolver a visualização e abrir horizontes à aprendizagem. Essas ideias nos levaram a
nomear a categoria Aprendizagem.

Salientamos que este é um recorte da entrevista que tem o objetivo de mostrar o modo pelo
qual o professor vê as tecnologias. No entanto, isso não significa que ele tenha as tecnologias
presentes em suas aulas. Pelo contrário, em outras questões que lhe fizemos, vê-se que a maioria
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não usa o laboratório de informática. Assim, segundo o que entendemos, essa é uma aparente
contradição que, na pesquisa, nos fez atentos e curiosos, pois, embora os professores
entrevistados afirmem a relevância da tecnologia, não a utilizam. Vamos entender um pouco tal
contradição aparente.

Ao interpretarmos a categoria aprendizagem focamos a expressão dinamizar a aula. Para
tanto fomos, inicialmente, ao sentido atribuído à palavra ‘dinamizar’ no dicionário da língua
portuguesa. Vimos que ela está relacionada a uma intenção do professor que remete a ação: de
dar caráter de dinâmico a algo ou a alguém. A palavra dinâmico, por sua vez, tem origem grega e
relaciona-se a ‘poder’, ‘força’, ‘capacidade’, ‘potência’. Interpretamos que os professores vêm
nas tecnologias esse ‘poder’, essa ‘força’ que permite, inclusive, despertar no aluno o interesse.
Isso porque, sua aula não apenas terá o caráter estático de fatos expostos na lousa, mas pode
ganhar movimento, seja na visualização, seja na rapidez dos cálculos, seja na velocidade da
informação que vêm devido a familiaridade do aluno com o computador e com sua interface
(linguagem digital). Mostra-se para nós que os professores, ao desejarem que, pelo uso das
tecnologias, suas aulas ganhem dinamismo, expressam uma intenção: de que suas aulas tenham o
poder de fazer o aluno ver, compreender o sentido do que, em matemática, lhes é transmitido. Ou
seja, o professor revela o desejo de querer que o aluno aprenda com sua aula e vê, no
computador, ou nos software que pode utilizar, uma possibilidade de dinamizar a aula, de torna-
la potencialmente significativa ao aluno levando-o a aprender. Mas qual o sentido de ‘aprender’?
Novamente, se nos voltamos para o sentido atribuído ao termo pelo dicionário, vemos que o
aprender, por sua vez, diz do apropriar-se de algo, do compreender. O aluno, ao aprender com o
computador, apodera-se do que lhe é mostrado. Pela potencialidade visual que o computador (ou
os software) oferece, pela precisão de cálculos que oferece, pela rapidez da investigação abrem-
se possibilidades de o aluno vir a compreender. Abrem-se, portanto, para o professor, horizontes
à aprendizagem do aluno. Ele entende que nos dias atuais o computador esta presente na vida do
aluno, uma vez que ele faz uso das tecnologias em diferentes situações. Sendo assim, ao trazê-lo
para a sala de aula, potencializa-se a aprendizagem do aluno fazendo-o interessado pela aula. O
interessar-se, por sua vez, está relacionado ao empenhar-se. Mostra-se, nesse sentido, o desejo
que o professor tem em, ao fazer uso do computador, levar o aluno a empenhar-se com as aulas,
voltar-se atentamente para o que é feito, buscando aprender, atribuir significado ao que é feito.
Interpretamos, do depoimento dos professores, que estes vêm as tecnologias como um
instrumento potencializador da aprendizagem matemática do aluno.

Porém, ao questionarmos ‘se’ e ‘como’ eles fazem uso das tecnologias para o ensino, as
respostas vão noutra direção. Ou seja, o professor demonstra em sua fala compreender a
relevância (e mesmo a força, a potencialidade) do uso das tecnologias para a aprendizagem dos
alunos, mas não as têm como prática em sua docência. Por quê? A análise do depoimento dos
professores mostra que a grande maioria – oito dentre os doze – não se sente segura para usar o
laboratório de informática. Esses professores afirmam usarem esporadicamente o laboratório de
informática da escola para realizar pesquisas na internet, para acessar um site de jogo ou mesmo
para mostrar um gráfico de funções aos alunos. Alegam que a quantidade de alunos em sala não
lhes permite construir uma aula no laboratório que seja produtiva. Ou seja, dado o grande
número de alunos pertencente a cada turma e ao pequeno número de máquinas disponíveis para o
uso no laboratório, a aula ‘não rende’ pois a turma fica dispersa e desatenta. Não havendo
máquinas suficientes para todos e necessário o trabalho em grupo e isso, normalmente, causa
dispersão da turma. Na opinião dos professores entrevistados, isso prejudica a aula e impede o
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trabalho com o conteúdo curricular uma vez que não será possível fazer a investigação que seria
necessária e relevante à aprendizagem.

Considerações Finais
Mediante o analisado fica evidente a necessidade de formação desses professores para uso

das tecnologias bem como uma ampliação nas condições de uso dos laboratórios – tanto no que
se refere ao espaço físico quanto ao número de máquinas disponíveis. Compreende-se, pela
análise dos dados, que o pouco uso dos laboratórios está relacionado, principalmente, a esse
fator, uma vez que os professores declaram entender que a tecnologia é de grande importância
para a aprendizagem matemática. A pesquisa revela a urgência de um trabalho efetivo por parte
do sistema educacional (e do próprio governo que mantém o projeto) para que os objetivos do
Programa sejam atingidos. Compreende-se que, no município de Guaratinguetá, embora a
maioria dos professores declare ter frequentado minicursos e oficinas sobre o uso de software
para o ensino de matemática, isso não lhes foi suficiente para adquirir confiança no uso das TIC
com seus alunos. Tal confiança, segundo o que interpretamos, está aliada tanto a formação
desses professores quanto as condições de uso do laboratório: turmas grandes e número
insuficiente de máquinas, compreensão do modo pelo qual as aulas com tecnologias podem
favorecer o trabalho com o conteúdo.

Nesse contexto, segundo nossa compreensão, não é simplesmente a implantação dos
laboratórios com a inserção de máquinas e disponibilidade de software que irá mudar o atual
quadro educacional no que diz respeito ao uso das TIC. Nota-se que tal quadro revela que o
investimento feito é um desperdício de verba pública. É preciso investir na formação efetiva do
professor dando-lhe condições de uso dos recursos oferecidos. Entende-se que nada adiantará
computadores de última geração e programas modernos nas escolas do município se o
profissional não se sentir seguro e capacitado para utilizá-lo. O professor precisa, além de
compreender a potencialidade do uso das tecnologias para a aprendizagem do aluno,
compreender o modo pelo qual pode se dar o ensino com tecnologias. Nisso está envolvido o seu
papel (bem como o dos conteúdos) num cenário em que o ensino e a aprendizagem sejam
mediados pelas Tecnologias da Informação e Comunicação.

Os depoimentos dos professores, embora revele que eles vêm o computador como
potencial à aprendizagem do aluno, expõe uma realidade vivida na escola que os faz afastados do
uso das tecnologias. Os professores não se mostram seguros para o seu uso relativamente ao
currículo, aos objetivos de ensino, as propostas que visam desenvolver em suas aulas. Enfim, tal
qual pudemos compreender na pesquisa, as condições de uso dos laboratórios de informática nas
escolas de Guaratinguetá, mostram-se precárias. Praticamente nenhum dos objetivos do
Programa está sendo atingido. No município o Programa não oferece condições ao professor para
o ensino com as tecnologias, não potencializa a rede de comunicações que possibilitaria uma
formação colaborativa e dá aos alunos acesso a sites diversos sem orientação. Ainda, vê-se, pela
análise do discurso dos professores entrevistados, uma visão ingênua do uso das tecnologias sem
que haja, conforme recomenda D’Ambrósio (1986) e Skovsmose (2007), uma reflexão sobre o
desenvolvimento que a tecnologia produz e o modo pelo qual tal desenvolvimento se dá. Ou seja,
embora os professores entrevistados, afirmem que entendem a relevância da tecnologia para a
aprendizagem dos alunos não fazem uma análise do modo pelo qual essa aprendizagem poderia
se dar e do papel que ele, professor, condutor das tarefas mediadas pela tecnologia, deve ter no
desenvolvimento das potencialidades que ele afirma ver nos recursos tecnológicos.
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Resumo 
Neste trabalho apresentamos resultados decorrentes de uma atividade realizada com 
alunos do primeiro ano do ensino médio de um curso técnico em informática de uma 
instituição de ensino pública na cidade de Irati, região sul do Brasil. Por meio da 
análise qualitativa de dados coletados durante a execução das atividades iniciais de 
um projeto de extensão na instituição, objetivou-se verificar o potencial do processo 
de desenvolvimento de aplicativos na contextualização do uso da matemática escolar 
no meio tecnológico, integrando a utilização da linguagem algébrica na elaboração 
de aplicativos para dispositivos móveis. Para a estruturação dos aplicativos foi 
utilizado o App Inventor, ferramenta gerenciada pelo Instituto de Tecnologia de 
Massachusetts. Constatou-se a viabilidade do aproveitamento das atividades 
decorrentes do processo de elaboração dos aplicativos como objeto auxiliar no 
processo de avaliação em matemática, servindo como estímulo para o 
desenvolvimento de habilidades relacionadas ao desenvolvimento do pensamento 
algébrico nos discentes envolvidos. 

Palavras-chave: Ensino de matemática, Recursos computacionais, App Inventor, 
Aplicativos para Android, Linguagem algébrica. 

Introdução 
Ensinar matemática é uma tarefa árdua, principalmente se não forem estabelecidas relações 

entre o objeto de estudo com situações do cotidiano ou com suas aplicações no contexto 
científico e tecnológico. Enquanto conhecimento, essa disciplina se caracteriza por apresentar 
elementos que expliquem fenômenos sociais e culturais (Mendes, 2009, p. 12). 

A dificuldade de contextualizar o conteúdo estudado, de forma que corresponda aos 
anseios dos educandos, torna a tarefa ainda mais complexa, pois boa parte das temáticas 
abordadas no ensino médio não são aplicáveis de forma perceptiva nas atividades cotidianas dos 
alunos. É necessário, então, sua abordagem como uma atividade que busca construir soluções 
para processos que surgem no dia-a-dia (Mendes, 2009, p.10). 

Por um lado, deve-se proporcionar ao aluno uma formação sólida na disciplina, por esta ser 
indispensável no exercício de diversas profissões. No contexto do uso dos computadores, por 
exemplo, torna-se indispensável convencer o aluno de que a matemática está em operação 
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(Skovsmose, 2007, p. 48). Por outro lado, tem-se a tarefa de tornar atrativo o estudo das relações 
numéricas, de forma que este não seja pautado apenas na resolução mecânica de listas de 
exercícios. 

Com a crescente evolução da tecnologia digital e com a facilidade com que os adolescentes 
têm acesso a computadores, smartphones e tablets, torna-se recorrente a necessidade de 
aproveitar essas ferramentas para a contextualização e estudo de temáticas abordadas em sala de 
aula. 

Com esses pressupostos, o presente trabalho apresenta resultados decorrentes da análise 
qualitativa de uma atividade realizada por alunos do 1º ano de um curso técnico em informática 
integrado ao ensino médio em uma instituição federal de ensino na cidade de Irati, no estado do 
Paraná, região sul do Brasil. 

Buscamos explorar formas de integrar a linguagem algébrica presente na descrição de 
algoritmos numéricos e modelagem de situações-problema com a estruturação de aplicativos 
para dispositivos móveis utilizando o designer de aplicativos App Inventor. Nesse contexto, o 
aluno é estimulado a representar as relações numéricas por meio de símbolos, que posteriormente 
são utilizados na estruturação de softwares simples de execução de cálculos. 

Fundamentação teórica 
Vista atualmente como um dos componentes tecnológicos mais importantes para 

efetivação da aprendizagem matemática, a informática tem sua relação com a educação 
matemática estabelecida por meio de perspectivas metodológicas que a atribuem como 
instrumento de superação de obstáculos enfrentados por professores e estudantes durante o 
processo de ensino-aprendizagem. O computador representa um papel decisivo no ensino da 
matemática, em virtude das possibilidades de construção de modelos virtuais (Mendes, 2009, p. 
113). 

A alfabetização informática deve ser considerada como algo tão importante quanto a 
alfabetização na língua materna e em matemática (Borba & Penteado, 2012, p. 87). Por ser uma 
ferramenta que se torna cada vez mais frequente na vida dos educandos, sua utilização pode 
englobar tanto a pesquisa quanto a utilização de softwares específicos para a exploração de 
conceitos e propriedades dos objetos estudados. 

Nesse sentido, é importante destacar que mesclar o uso de ferramentas computacionais no 
processo de ensino-aprendizagem não corresponde somente à aplicação de um recurso como um 
mero adereço no contexto escolar. Compreender como os recursos computacionais podem 
contribuir para o desempenho das ações humanas e ser capaz de explorar programas de 
computadores e seus componentes são requisitos mínimos que os alunos devem dominar, 
correspondendo às exigências do atual mundo do trabalho (Cox, 2003, p. 69). 

É importante ter em mente que esse novo cenário pode afetar a forma de comportamento 
dos alunos e do professor, bem como a forma como estes se comunicam (Penteado, 1999, p. 
303). O uso do computador sugere um novo tipo de comportamento para o professor, 
independente da forma como seja utilizado, e à medida que este se familiarize com o seu uso, as 
práticas que inibem o avanço discente na criação de estratégias próprias de resolução de 
problemas não encontrarão espaço (Oliveira, 1997, p. 92). 

Apesar de representar uma opção atrativa tanto para o aluno quanto para o professor, cabe 
ressaltar que a inserção de uma ferramenta computacional em sala de aula deve ser 
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cuidadosamente planejada, tornando-se necessário refletir se sua inserção contribuirá 
efetivamente para a melhoria da qualidade das atividades desenvolvidas (Cox, 2003, p. 53). 
Torna-se necessário, então, analisar previamente as potencialidades da ferramenta a ser utilizada, 
verificando se esta servirá efetivamente para a melhoria no processo de desenvolvimento de 
habilidades no aluno. Caso contrário, é possível que a ferramenta escolhida não seja integrada ao 
processo de ensino-aprendizagem, sendo apenas um simples adereço na sala de aula (Giraldo, 
Caetano & Mattos, 2013, p. 392). 

Quanto à forma de estruturar as atividades, recomendam-se propostas pedagógicas que 
enfatizem a experimentação, visualização, simulação, comunicação eletrônica e problemas 
abertos (Borba & Penteado, 2012, p. 88). Desta forma, não compete ao aluno apenas manipular 
objetos e executar cálculos. Torna-se necessária a interação entre o aluno e a ferramenta 
utilizada. 

Diante dos desafios aqui elencados, o docente deve estar em constante processo de 
atualização, buscando aprimorar-se quanto ao uso da tecnologia da informação nas atividades em 
sala, aproveitando-a da melhor forma no planejamento das atividades de ensino. 

Metodologia 
As mídias digitais se tornam interessantes quando auxiliam a mudar a dinâmica da sala de 

aula, valorizando o desenvolvimento de habilidades cognitivas concomitantemente com a 
aprendizagem da matemática (Gravina & Basso, 2012, p. 34), possibilitando ainda uma visão 
completa sobre a natureza dessa ciência (Ponte, Oliveira & Varandas, 2003, p. 160). 

Leva-se em conta ainda que o uso das TIC pode auxiliar no processo de construção de 
conhecimentos ou servir como meio para desenvolver autonomia pelo uso de softwares que 
possibilitem pensar e criar soluções (Garcia, 2012, p. 19). As TIC permitem que o ensino de 
matemática seja efetuado de forma inovadora, reforçando a importância de novas formas de 
representação, relativizando a importância do cálculo e da manipulação simbólica (Ponte et al. , 
2003, p. 160). 

Cabe ressaltar que a informática educativa faz do ensino de linguagem de programação 
uma forma de estímulo e desenvolvimento de funções intelectuais dos alunos, objetivando o seu 
uso na resolução de problemas em diversos contextos, permitindo a organização do raciocínio 
lógico do aluno. Desta forma, o computador contribuirá efetivamente para o processo de ensino-
aprendizagem se inserido em um contexto que desafie o crescimento do grupo (Weiss & Cruz, 
2001). 

Com esses pressupostos, as atividades envolvendo a criação de aplicativos foram 
estruturadas de forma que os discentes participantes sejam sujeitos ativos em sua aprendizagem. 
Objetivou-se mesclar o uso da lógica, entremeada na arquitetura e estruturação dos aplicativos, 
com o uso da linguagem algébrica. Optou-se por se utilizar essa metodologia visando estimular a 
representação das respostas por meio do uso de símbolos, contextualizando a aplicação da 
matemática escolar em ferramentas tecnológicas. 

Para o desenvolvimento dos aplicativos optamos pela utilização do designer de aplicativos 
App Inventor, plataforma de desenvolvimento de aplicativos online gerenciada atualmente pelo 
MIT (Massachusetts Institute of Technology). Baseado na programação por meio de blocos, na 
qual os comandos são efetuados pela justaposição de blocos lógicos semelhantes a um quebra-
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cabeça (Wolber, Abelson, Spertus,  & Looney, 2011), a ferramenta foi criada com a missão de 
democratizar e popularizar o desenvolvimento de aplicativos. 

Além de possibilitar o desenvolvimento do pensamento lógico, tem proporcionado a 
elaboração de atividades relacionadas ao desenvolvimento de habilidades tecnológicas, do 
pensamento computacional e atividades relacionadas ao ambiente educacional. Informações 
detalhadas sobre essas atividades estão disponíveis na página oficial do App Inventor, no 
endereço http://appinventor.mit.edu/explore/stories.html. 

Embora consista em uma ferramenta de desenvolvimento de aplicativos, a estruturação dos 
projetos é executada de forma intuitiva, bastando ao usuário possuir noções básicas de lógica. 
Desta forma, a ferramenta não tira o foco do estudo da disciplina de matemática. Pelo contrário, 
é necessário que o aluno possua o domínio da linguagem algébrica e que tenha conhecimento 
teórico suficiente para ser independente e usar a criatividade para solucionar problemas e 
transpor os algoritmos de resolução para o ambiente computacional. 

Desta forma, buscou-se relacionar a matemática com a área afim do curso técnico 
escolhido pelos alunos, objetivando a aprendizagem significativa de ferramentas que possam ser 
úteis futuramente no exercício de sua profissão. 

Resultados e Discussão 
Nesta seção apresentamos dois aplicativos desenvolvidos pelos alunos, em caráter 

experimental. Por uma questão de ética, os alunos participantes das atividades aqui foram 
nomeados como A1, A2, A3, A4 e A5, levando-se em consideração a ordem alfabética de seus 
nomes. 

Aplicativo 1 - resolução de regra de três com grandezas diretamente proporcionais 

Para o desenvolvimento deste aplicativo foi explorada a forma como se relacionam os 
elementos envolvidos na resolução de uma regra de três simples envolvendo grandezas 
diretamente proporcionais. Este aplicativo foi desenvolvido como atividade inicial do 
experimento, sendo o momento no qual os alunos tiveram o primeiro contato com o App 
Inventor. Optou-se por utilizar a relação entre grandezas proporcionais para abordar a 
estruturação de aplicativos por esta apresentar solução algébrica de fácil entendimento. 

Após a resolução de situações-problema envolvendo proporcionalidade, os alunos foram 
estimulados a representar a solução algébrica da regra de três disposta a seguir, onde x representa 

o valor a ser calculado, dado por 
a

b.cx  . 

Grandeza 1 Grandeza 2 
a b 
c x 

No contexto de desenvolvimento de um aplicativo, torna-se necessária a organização para a 
estruturação dos componentes visuais e lógicos que irão compô-lo e torná-lo funcional. Diante da 
necessidade dessa estruturação, foram apresentados os seguintes questionamentos aos alunos: 

• Onde o usuário deve inserir os dados para o cálculo? 
• Como será ativada a resolução? 

http://appinventor.mit.edu/explore/stories.html
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• Onde será representada a resposta do problema? 
• Como será fechado o aplicativo? 
• E se o usuário necessitar efetuar outro cálculo, como reiniciar o processo? 

As respostas a esses questionamentos se tornam úteis devido à necessidade da estruturação 
adequada dos campos de entrada e saída de dados e ativação de comandos. Embora mentalmente 
seja relativamente simples idealizar como o aplicativo executará os passos para a solução, 
organizá-los sistematicamente auxilia no momento de escolher as ferramentas adequadas que o 
tornem funcional. 

Após apresentadas as ferramentas básicas do App Inventor, os alunos foram estimulados a 
criar o design de seus aplicativos. Na atividade de desenvolvimento do aplicativo relacionado à 
resolução de regras de três foi possível verificar particularidades na forma de trabalho de cada 
aluno envolvido, como a escolha das cores utilizadas e as formas de organizar as telas e os 
campos para entrada e saída de dados, conforme resultados dispostos nas Figuras 1 a 5. 

 
Figura 1. Tela de cálculo do aplicativo elaborado pelo aluno A1 

 
Figura 2.Tela de cálculo do aplicativo elaborado pelo aluno A2 
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Figura 3. Tela de cálculo do aplicativo elaborado pelo aluno A3 

 
Figura 4. Tela de cálculo do aplicativo elaborado pelo aluno A4 
 
 

 
Figura 5. Tela de cálculo do aplicativo elaborado pelo aluno A5 

Para a estruturação desse aplicativo foram utilizados os elementos listados a seguir: 

• Labels (etiquetas) para registro de texto e da resposta; 
• Textbox (caixas de texto) para entrada de dados numéricos; 
• Buttons (botões) para ativação dos comandos de cálculo; 
• Arrangements (arranjos) para organização dos demais elementos no layout do aplicativo. 

Objetivando incorporar a linguagem algébrica na arquitetura dos aplicativos, os campos de 
entrada de dados para os valores numéricos foram nomeados como a, b e c. Essa forma de 
registro permitiu que a localização e identificação dos blocos correspondentes a essas variáveis 
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fossem facilmente efetuadas, possibilitando que a organização dos comandos de cálculo fossem 
executada de forma ágil. 

Transcorrida essa etapa, foi trabalhada a forma de inserir os comandos lógicos para a 
execução dos cálculos e a ativação dos demais comandos para o aplicativo. 

A função referente ao botão “Calcular”, presente nos aplicativos ilustrados nas Figuras 1 a 

5, consiste na ativação do cálculo 
a
c.b . Na Figura 6 é apresentado o conjunto de blocos que foi 

estruturado pelo aluno A2. 

 
Figura 6. Organização dos blocos de cálculo referentes ao aplicativo elaborado pelo aluno A2 

Conforme pode ser verificado na Figura 6, o clique no botão “Calcular” executa a mudança 

do texto da label “Text_x” para o valor numérico do produto 
a
c.b . 

A função referente ao botão “Limpar” consiste em apagar o texto das textbox A, B e C e da 
label “Text_x”. Os blocos de ativação desse comando foram estruturados conforme indicado na 
Figura 7. 

 
Figura 7. Organização dos blocos do botão “Limpar” no aplicativo elaborado pelo aluno A2 

O botão “Fechar” possui como funcionalidade o encerramento do aplicativo. Os blocos de 
ativação desse comando foram estruturados conforme indicado na Figura 8. 

 
Figura 8. Organização dos blocos do botão “Fechar” no aplicativo elaborado pelo aluno A2 

Aplicativo 2 - análise comparativa entre o preço de combustíveis 
Embora existam várias características que devem ser consideradas para analisar qual é o 

melhor tipo de combustível para o abastecimento de um veículo bicombustível, uma regra 
simples é comumente utilizada pela população brasileira: o abastecimento com etanol é 
vantajoso quando o preço do litro deste não ultrapassar 70% do preço do litro da gasolina (Brasil, 
2013, p.10). 
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Baseados nessas informações, inicialmente os alunos foram estimulados a verificar qual 
combustível seria o mais vantajoso em situações hipotéticas. Para tal, a informação necessária 
para efetuar a análise foi apresentada aos alunos, discutindo-se sobre a relação entre as 
representações 70% e 0,7 no cálculo de porcentagens. Em seguida, baseados no procedimento 
utilizado para efetuar os cálculos, foram estimulados a estabelecer relações entre o preço do litro 
do etanol com o preço da gasolina utilizando a simbologia algébrica. O roteiro de atividades 
desenvolvido é elencado a seguir: 

Problema 1 – Segundo o INMETRO, o abastecimento com etanol é vantajoso quando o preço do 
etanol não ultrapassar 70% do preço da gasolina. Usando esta informação, verifique qual 
combustível é o mais vantajoso em cada caso listado a seguir: 

a) Preço do litro do etanol: R$ 1,957; preço do litro da gasolina: R$ 2,857; 
b) Preço do litro do etanol: R$ 2,157; preço do litro da gasolina: R$ 2,997; 
c) Preço do litro do etanol: R$ 2,065; preço do litro da gasolina: R$ 2,95; 
d) Preço do litro do etanol: R$ 2,105; preço do litro da gasolina: R$ 2,957. 

Problema 2 – Baseando-se na informação inicial sobre a comparação entre o preço do litro do 
etanol e da gasolina, represente algebricamente as possíveis relações entre os preços dos 
combustíveis e a análise correspondente. 

As representações simbólicas são essenciais para a organização do conhecimento escolar 
(Mendes, 2009, p. 41). Nesse sentido, o Problema 1 consistiu na execução dos cálculos de 
porcentagem, de forma que os alunos possam perceber qual é a forma mais simples para 
relacionar os preços dos dois combustíveis. As respostas deste problema auxiliam na abstração 
para a representação simbólica solicitada no Problema 2, na qual devem ser formalizadas as 
respostas por meio do uso da linguagem algébrica, cujos resultados são expostos nas Figuras 9 a 
13. 

 
Figura 9. Resposta apresentada pelo aluno A1 

 
Figura 10. Resposta apresentada pelo aluno A2 
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Figura 11. Resposta apresentada pelo aluno A3 

 
Figura 12. Resposta apresentada pelo aluno A4 

 
Figura 13. Resposta apresentada pelo aluno A5 

Note-se que foi necessária a readequação da resposta inicial registrada pelos alunos A4 e 
A5. Embora o processo de cálculo houvesse sido compreendido, as relações não foram 
representadas com o uso de simbologia algébrica no registro inicial efetuado pelos alunos. 

As representações mentais constituem-se na forma individual que o aluno tem para 
formular o que foi internalizado sobre a situação matemática. Desta forma, um mesmo conceito 
matemático pode ter diferentes representações mentais (Mendes, 2009, p. 43). Corrobora-se isso 
na solução apresentada pelo aluno A3, conforme ilustrado na Figura 11. Enquanto os demais 
alunos apresentaram a relação entre o preço dos combustíveis na forma de uma razão, o aluno 
A3 optou por comparar os preços efetuando o cálculo de 70% do preço do litro da gasolina, 
caracterizado pela multiplicação do fator 0,7 pelo valor do litro do combustível. 

A solução do problema 2 foi utilizada pelos alunos para elaborar um aplicativo para 
comparação entre o preço do litro desses combustíveis, fornecendo a análise ao consumidor no 
momento de abastecer seu veículo. Na Figura 14 temos as possíveis análises que podem ser 
geradas pelo aplicativo elaborado pelo aluno A3. 
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Figura 14. Possíveis análises do aplicativo desenvolvido pelo aluno A3 

Neste aplicativo, os blocos referentes à execução da análise foram estruturados conforme 
indicado na Figura 15. 

 
Figura 15.Blocos referentes ao botão “Comparar” 

Observa-se que a análise, que será exibida na “Label2”, é baseada nas opções detalhadas na 
Figura 11. Nesta representação, o texto da Textbox2 corresponde ao valor do litro da gasolina e o 
texto da Textbox1 corresponde ao valor do litro do etanol. 

Nessa atividade se evidencia a necessidade de aliar a organização do conhecimento escolar 
por meio da lógica de programação com a utilização da linguagem simbólica, em consonância 
com Weiss & Cruz (2010), Ponte et al. (2003) e Mendes (2009). 

Perceba-se que o uso do App Inventor concomitante às atividades não se prende à simples 
manipulação de objetos, mas também em analisar qual a melhor forma de organizá-los 
logicamente e como transpor o cálculo analítico para o ambiente computacional. Ao mesmo 
tempo, leva o aluno a estruturar logicamente seu pensamento, concomitante com reflexões sobre 
a necessidade da ação humana para a codificação de processos e como o computador pode ser 
utilizado para facilitar no desempenho das ações humanas, em consonância com o apontado por 
Cox (2003), Skovsmose (2007), Borba e Penteado (2012), Gravina e Basso (2012) e Ponte et al. 
(2003). 
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Considerações Finais 
Diante dos resultados apresentados pelos alunos, verificou-se que o processo de 

desenvolvimento de aplicativos pode ser uma forma contextualizada de aplicar as soluções de 
situações-problema e motivador para a compreensão de processos que surgem no dia-a-dia, em 
consonância com Mendes (2009, p.10). 

Como a estruturação dos aplicativos no App Inventor não exige conhecimento prévio sobre 
linguagem de programação, a ferramenta não tira o foco do estudo da matemática, pois para que 
um aplicativo de execução de cálculos seja estruturado de forma que execute adequadamente as 
operações há a necessidade da compreensão efetiva do problema estudado, possibilitando que o 
aluno busque soluções criativas e desenvolva competências relacionadas ao uso da linguagem 
algébrica. Desta forma, a ferramenta utilizada é integrada ao processo de ensino-aprendizagem, 
característica essencial destacada por Giraldo et al. (2013, p. 392). 

Embora ainda não tenha sido viabilizada a aplicação dessa dinâmica de ensino na sala de 
aula convencional, com um número maior de alunos, observa-se que o roteiro de estudos e 
demais produtos decorrentes do processo de elaboração de um aplicativo podem ser utilizados 
como objetos auxiliares importantes no processo de avaliação em matemática, possibilitando a 
análise qualitativa do processo de ensino-aprendizagem no que diz respeito à autonomia do 
discente em buscar diferentes fontes e formas de solucionar ou descrever um problema, bem 
como estruturar logicamente o pensamento. 

Constata-se, também, o potencial do processo de desenvolvimento de aplicativos no 
sentido de promover a aprendizagem significativa, uma vez que se objetiva contextualizar 
conceitos matemáticos com a profissão escolhida pelos alunos. 
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Resumo 
A Educação a Distância no Brasil vem crescendo desde o avanço da Internet e 
tornou-se uma modalidade de ensino solidificada a partir da criação do programa 
Universidade Aberta do Brasil (UAB), em 2006. Um dos primeiros cursos 
vinculados a UAB foi o curso de Licenciatura em Matemática, tendo seus primeiros 
registros no ano de 2007. Esse artigo tem como objetivo apresentar parte de minha 
pesquisa de doutorado, que busca investigar o uso das Tecnologias Digitais na 
disciplina Cálculo 1 desses cursos, sendo que, nesse texto apresento um papel para a 
tecnologia Vídeo. A metodologia utilizada tem caráter qualitativo e a análise de 
dados se deu a luz da grounded theory. O que percebo como conclusão final é que o 
vídeo assume, em alguns casos, o papel de professor dessa disciplina, devido, 
principalmente a falta de contato físico entre professor, tutor e aluno na modalidade 
de ensino a distância. 

Palavras chave: licenciatura em matemática, EaD, UAB, vídeo, Cálculo 1. 

Abstract 
Distance Education in Brazil has been growing since the advancement of the internet 
and became a solidified teaching modality from the creation of the Open University 
of Brazil (“Universidade Aberta do Brasil” - UAB) in 2006. One of the first courses 
linked to UAB was the course Pre-Service Mathematics Teacher Education, having 
his first register in the year 2007 This article aims to present part of my Doctor 
research, which investigates the use of Digital Technologies in the discipline 
Calculus of these courses, and in this text, I present a role of the Video technology. 
The methodology is qualitative and the analysis of data was the light of grounded 
theory. What I see as the final conclusion is that the video strikes, in some cases, the 
attitude of these teachers, mainly due to lack of physical contact between teacher, 
tutor and student in distance learning mode. 

Key�words: Pre-Service Mathematics Education, EaD, UAB, video, Calculus 1. 

Resumen 
La Educación a Distancia en Brasil ha estado em incremento desde el avance de 
Internet y se convirtió en una modalidad de enseñanza solidificada desde la creación 
del programa de la Universidade Aberta do Brasil (UAB), en 2006. Uno de los 
primeros cursos vinculados a la UAB fue el curso de Licenciatura en Matemáticas, 
funcionando a partir del año 2007. Este artículo tiene como objetivo presentar parte 
de mi investigación de doctorado, que estudia el uso de las tecnologías digitales en la 
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disciplina Cálculo 1, y en este texto presento el rol del vídeo como tecnología. La 
metodología es cualitativa y el análisis sigue lineamientos de la teoría fundamentada. 
Como conclusión final, el vídeo tiene, en algunos casos, el rol del professor de la 
asignatura, debido principalmente a la falta de contacto físico entre el profesor, el 
tutor y el alumno, en la modalidad de aprendizaje a distancia. 

Palabras clave: licenciatura en matemática, EaD, UAB, vídeo, Cálculo 1. 

Introdução 
A Educação a Distância (EaD) no Brasil e no mundo vem se confirmando como uma 

modalidade de ensino que, apesar de recente, veio para ficar. Segundo Borba e Llinares (2012), o 
interesse da comunidade de Educação pelo tema, em especial a formadora de professores de 
Matemática, vem crescendo exponencialmente nos últimos anos. A EaD pode ser considerada 
como uma modalidade educacional que ocorre em sua totalidade, ou parcialmente, em momentos 
e/ou espaços diferentes, na qual a comunicação entre os envolvidos pode se dar através de 
televisão, correspondências postais, Internet, entre outros meios (Maltempi & Malheiros, 2010). 
Em se tratando do uso da Internet, o termo online pode ser adicionado à denominação para 
diferenciar das demais formas de comunicação, ou seja, “a EaDonline pode ser entendida como a 
modalidade de educação que acontece primordialmente mediada por interações via internet e 
tecnologias associadas” (Borba, Malheiros & Amaral, 2011, p. 15). 

A EaD1 deu seus primeiros passos no Brasil a partir do aumento do acesso à Internet no 
país, no final na década de 1990. O respaldo legal para sua realização ocorreu a partir da criação 
da Lei de Diretrizes e Bases da Educação – Lei 9.394, de 20 de dezembro de 1996, artigo 80, 
tendo sido regulamentada pelos Decretos 2.494 e 2.561, de 1998 e, finalmente, até os dias de 
hoje pelo Decreto 5.622 de 20 de dezembro de 2005 (Brasil, 2007). Com o reconhecimento da 
EaD na legislação educacional vigente, iniciou-se no país uma discussão acerca da criação de 
uma instituição específica para a oferta de cursos na modalidade a distância, surgindo assim, em 
2006, a Universidade Aberta do Brasil (UAB).  

Embora a sigla UAB nos traga na composição de seu nome o termo “Universidade”, a 
UAB não é uma universidade usual do tipo que nos vêm direto a mente, com prédios, 
laboratórios, salas de aulas, na verdade trata-se de um Sistema sustentado por três pilares: o 
Governo Federal, responsável, entre outras coisas, pelo seu financiamento, os Governos 
Estaduais e Municipais, responsáveis pelo suporte e a infraestrutura dos polos de apoio 
presencial, e, finalmente e não menos importante, as Instituições de Ensino Superior, 
responsáveis pela oferta dos cursos (Chiari, Borba, Almeida, Oliveira, & Zampieri, 2013). 

Em 2007, surge no Brasil as primeiras Licenciaturas em Matemática oferecidas no âmbito 
da UAB, ou seja, um dos primeiros cursos a ser ofertado e, hoje, já existem 402 oferecidos por 
diferentes IES, distribuídos pelas cinco regiões do Brasil. Inicialmente, o programa foi criado 
com o intuito de formar professores que atuavam em sala de aula sem uma devida formação 
acadêmica. Entretanto, hoje podemos verificar uma grande diversidade de cursos de graduação 
sendo oferecidos pelo sistema UAB (Gatti & Barreto, 2009), como alguns cursos de engenharia, 
por exemplo. 

                                                 
1 Nesse texto estou usando o termo EaD para me referir à EaD online tratada em Borba, Malheiros e Amaral 
(2011). 
2 Disponível em <www.uab.capes.gov.br>. Acesso em fev. 2014.  

http://www.uab.capes.gov.br/
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 Assim como no ensino presencial, a forma de ensinar e aprender a distância, não segue um 
modelo único. Dessa forma, teremos muito provavelmente, um número variado de estruturas 
didáticas fazendo com que cada instituição, cada profissional de ensino e cada aluno desenvolva 
uma maneira peculiar de se organizar, a fim de tornar o processo de ensino e de aprendizagem 
mais suscetível ao seu êxito particular (Nabel, 2006). No caso específico do uso das Tecnologias 
Digitais (TD) nesses processos, esse desenvolvimento peculiar pode nos apresentar um perfil do 
curso que está sendo realizado, justificando assim a tentativa pela construção de um mapa que 
represente esse uso. 

 E é essa diversidade de modelos e de uso das TD que permeiam minha pesquisa de 
doutorado, ainda em andamento. Nela, o meu objetivo é investigar os diferentes tipos de uso das 
TD na disciplina Cálculo 1 oferecida nos cursos de Licenciatura em Matemática a distância, 
oferecidos no âmbito da UAB. Uma dessas tecnologías que vem sendo utilizada nos cursos por 
mim investigados é o vídeo. Não apenas os disponíveis na web, como também os produzidos por 
professores e alunos na busca, muitas vezes, de suprir uma dificuldade na disciplina. 

Apresentando a Pesquisa 
Durante anos a frente da disciplina de Cálculo 1, como professor em Instituições de Ensino 

Superior, Públicas e Privadas, sempre encontrei dificuldades no ensino desta disciplina. 
Dificuldades que vão, desde a heterogeneidade dos alunos componentes de uma determinada 
turma - existem alunos com grande capacidade em assimilar conceitos matemáticos e alunos que 
sequer estudaram conceitos básicos de Matemática nos ensinos Fundamental e Médio, assim 
como a falta de exercícios aplicados a cursos específicos nos livros didáticos de Cálculo, já que a 
disciplina não compõe apenas a grade curricular das Licenciaturas e Bacharelados em 
Matemática, se inserindo também nas grades curriculares de alguns cursos da grande área de 
Ciências Exatas, em especial nas diversas Engenharias existentes em nosso País.  

Considerada como uma disciplina introdutória, o Cálculo 1, quer seja o presencial ou a 
distância, é alocado, em geral, nos primeiros semestres dos cursos em virtude de seu conteúdo 
ser requisito para outras disciplinas, tornando-se assim uma peça importante na sequência destes. 
Dessa forma, uma reprovação ou desistência do aluno na disciplina acarreta um atraso 
substancial, fazendo assim com que o aluno tenha sua programação inicial alterada. Esses e 
outros fatores me fizeram pensar em realizar uma pesquisa que estudasse mais a fundo o 
processo de ensino e aprendizagem da disciplina, sendo que, neste caso optei em realizar essa 
investigação no ensino a distância. 

Em Almeida (2013) é apresentada uma breve revisão da literatura dos temas relacionados 
diretamente com minha pesquisa. Em particular, as pesquisas relacionadas ao ensino e 
aprendizagem do Cálculo 1 apresentadas, abordam diversas perspectivas da disciplina, algumas 
que são inerentes ao próprio Cálculo 1 (Marin & Penteado, 2011; Olimpio Junior, 2006), mas 
outras abordam aspectos relacionados a visualização e a construção do conhecimento 
matemático a partir da inserção das tecnologias (Javaroni, 2007). 

Metodologia da Pesquisa 
A pesquisa qualitativa, corroborando Goldenberg (2011), é aquela em que a maior 

preocupação do pesquisador não deva ser com a representatividade numérica de um grupo 
pesquisado, mas com o aprofundamento da compreensão de algum, ou alguns aspectos desse 
grupo. Nesse tipo de pesquisa, o investigador deve estar completamente envolvido no habitat 
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natural dos investigados, de maneira que “o foco, o olhar da pesquisa encontra-se nas relações 
que tem significado para o pesquisador” (Javaroni, Santos & Borba, 2011, p. 198). 

Segundo Bogdan e Biklen (1994), uma pesquisa qualitativa possui cinco características. A 
fonte de dados deve ser o ambiente natural, deve ser descritiva, o investigador deve se interessar 
mais pelo processo do que simplesmente pelos resultados, o investigador tende a analisar os 
dados de forma indutiva e o significado é de importância vital. Essas características se 
entrelaçam nas etapas que serão desenvolvidas na pesquisa e apresentadas nas subseções 
seguintes. 

O cenário da pesquisa e os procedimentos metodológicos 
Lapèrriere (2012, p.357, grifo da autora), ao listar algumas regras analíticas da grounded 

theory, afirma que a seleção e a descrição do local ou do grupo pesquisado devem ser 
determinadas pelo problema da pesquisa. Segundo a autora, “escolhe-se um local, uma situação 
ou um grupo em função de sua pertinência teórica em relação a esse problema”. Assim, como 
primeiro procedimento metodológico da pesquisa foi realizado um levantamento das Instituições 
que oferecem o curso de Licenciatura em Matemática3 a distância, vinculados à Universidade 
Aberta do Brasil. Em seguida, decidi considerar como cenário da pesquisa cinco desses cursos, 
dentre os 40 encontrados, sendo um em cada região do Brasil4.  

Essa escolha em nenhum momento tem a intenção de caracterizar a utilização das 
tecnologias por região do País, tampouco pela Instituição de Ensino Superior (IES) pesquisada, 
mas sim por entendermos que quanto maior o universo pesquisado, e sua diversidade, podemos 
encontrar um maior número de diferentes tipos de uso das Tecnologias Digitais. 

A produção dos dados 
Para favorecer confiabilidade à pesquisa, múltiplos procedimentos foram utilizados nessa 

etapa. Paralelamente, foram realizadas observações participante das disciplinas diretamente nos 
Ambientes Virtuais de Aprendizagens (AVA), entrevistas semiestruturadas com professores, 
tutores e alunos das turmas observadas, bem como o uso de um diário de campo, no qual 
anotações foram feitas e confrontadas com as observações e as entrevistas já mencionadas.  

Esse uso de diferentes procedimentos para a produção de dados é o que Goldenberg (2011) 
chama de triangulação. 

Cada pesquisador deve estabelecer os procedimentos de coleta de dados que sejam mais 
adequados para o seu objetivo particular […] A combinação de metodologias diversas no 
estudo do mesmo fenômeno, conhecida como triangulação, tem por objetivo abranger a 
máxima amplitude na descrição, explicação e compreensão do objeto em estudo. 
(Goldenberg, 2011, pp. 62–63). 
Por meio de procedimentos variados, somos capazes de reunir um volume de informações 

considerável sobre o fenômeno observado. Comparando-os, codificando-os, extraindo as 
regularidades, enfim, seguindo métodos detalhados de produção de dados, a pesquisa pretende se 
encerrar com algumas teorizações que deverão emergir da análise rigorosa e sistemática.  

                                                 
3 Essa consulta foi realizada no Portal da UAB. Disponível em < <http://uab.capes.gov.br/index.php>. 
Acesso em ago. 2014. 
4 Até o momento a produção e análise dos dados foi realizada em duas dessas Instituições: Universidade 
Federal de Pelotas (UFPel) e Universidade do Estado da Bahia (UNEB). 
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As observações 
Na sequência, para produção de dados da pesquisa, utilizarei então a observação 

participante, diretamente no Ambiente Virtual de Aprendizagem dos cursos investigados. 
Lincoln e Guba (1985) nos chamam a atenção para o fato de que realizar uma pesquisa em um 
ambiente natural traz a ideia de que a realidade como um todo não pode ser entendida a partir de 
fragmentos isolados de seus contextos. Entendo que 

O ambiente virtual pode ser considerado natural, no sentido que Lincon e Guba (1985) o 
descreveram, ou seja, em contraste com o ambiente criado exclusivamente para a pesquisa. 
A internet já impregna nossa vida como os parques, as escolas ou outros ambientes 
“naturais” onde uma pesquisa que tenta ligar suas compreensões às experiências das pessoas 
se realiza. A rede já é natural, ela já modificou o humano, os coletivos seres-humanos-com-
internet já protagonizam cenários educacionais [...] (Borba, Malheiros & Amaral, 2011, p. 
130). 

A observação dessas turmas se constitui em um momento importante, em virtude de 
compreendermos como ocorre a estruturação da disciplina em cada curso, já que o modelo 
pedagógico adotado por cada um deles não é, em geral, único (Almeida, Oliveira, & Francisco, 
2014). É nesse momento que buscarei identificar quais e de que forma as TD estão sendo 
utilizadas dentro do Ambiente Virtual de Aprendizagem do curso ou na web, por exemplo, chat, 
fóruns, vídeos, softwares, etc.  

As entrevistas 
As entrevistas com os professores, tutores e alunos tem como objetivo buscar compreender 

esse uso na visão desses atores, bem como buscar identificar e compreender outros tipos de 
tecnologias e usos, distintos daqueles encontrados dentro do AVA. 

Poupart (2012) afirma que as entrevistas nos permitem o acesso ao ponto de vista dos 
atores envolvidos na pesquisa. As entrevistas ocorreram tão logo a disciplina se inicou e seguirão 
até o seu término. Como ideia inicial, temos a intenção de realizar entrevistas semiestruturadas 
com todos os professores e tutores de cada turma e alguns alunos, escolhidos aleatoriamente 
dentro do ambiente do curso.  

Devido a distância entre a cidade em que resido e as IES pesquisadas, as entrevistas estão 
sendo realizadas via Internet, utilizando para isso softwares de captação de vídeo e áudio que 
gravassem diretamente a interface do computador durante as entrevistas. Ao explicarem como 
são feitas as boas entrevistas, Bogdan e Biklen (1994) afirmam que estas caracterizam-se pelo 
fato de o investigador deixar os sujeitos à vontade, livres para expressarem seus pontos de vista. 
Além disso, deve-se comunicar ao sujeito o interesse do entrevistador e as transcrições devem 
estar bastante detalhadas e com exemplos. Em caso de respostas não compreendidas, deve-se 
perguntar: o que quer dizer com isso? Não tenho certeza se que entendi o que disse; pode me 
explicar melhor? E esse é o nosso interesse. 

O professor Vídeo 
Durante a realização das entrevistas e das observações, uma categoria emergiu relacionada 

ao uso de vídeos no processo de ensino e aprendizagem do Cálculo 1 a distância. O fato que o 
vídeo pode desempenhar a figura do professor no ensino presencial. 

No AVA dos cursos investigados, os professores e tutores da disciplina costumam 
disponibilizar alguns links de vídeos pré-existentes na web, bem como produzirem alguns, com o 
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intuito de auxiliar os alunos na resolução de uma determinada atividade, como também com a 
apresentação de conteúdos específicos da disciplina. 

 
 Figura 1. Resolução de um problema dentro do AVA de um curso analisado 

Na Figura 1 podemos observar uma tutora5 da UFPel resolvendo um problema relativo à 
derivada de funções compostas que surgiu dentro de um fórum de dúvidas da disciplina. A tutora 
apresenta duas resoluções distintas para o exercício. Em uma delas, é realizada a derivação a 
partir de uma substituição dos valores de x(t) e y(t) na expressão de z(t) e em seguida realizando 
a derivação com relação à variável t. Na sequência, ela utiliza a Regra da Cadeia para proceder a 
derivação. 

Logo em seguida, a tutora anexa um vídeo a seu post com um exemplo diferente daquele 
apresentado anteriormente. O que chama a atenção na ação da tutora é que, mesmo ela 
apresentado duas resoluções distintas para o problema, ela ainda propôs que a aluna assistisse a 
um vídeo que, segundo ela, trazia “uma explicação bastante detalhada da regra da cadeia”. 

                                                 
5 A tutora e a aluna mencionada por ela não nos concederam entrevista e, consequentemente, tiveram seus 
nomes omitidos aqui. 
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Essa parece ser uma ação corroborada pelos alunos, como demonstra a fala da aluna 
Daiane Ferreira, também da UFPel, em outro fórum. 

 

Figura 2. Comentários de uma aluna sobre a inclusão de vídeos. 

 A importância de vídeos contendo a apresentação do conteúdo da disciplina, ou a resolução 
de um problema é destacada também pela fala de alunos e tutores da UFPel e de outra 
Instituição, no caso a UNEB, como podemos ver nos trechos a seguir. 

• Tutor Danilo Barreto (UNEB): “Quando o aluno entra na EaD é um pouco impactante pra 
ele, ele sente a falta física do professor, então o vídeo faz um pouco esse papel. Então, na 
disciplina de Cálculo tem os vídeos, na UNEB tem em todas as disciplinas. Eu acho que 
isso ajuda bastante, é um diferencial.” 

• Tutor Lucas Fernandes (UFPel): “Eles geralmente gostam bastante [de usar o vídeo], eles 
falam assim ‘depois que eu olhei o vídeo eu entendi o que eu não entendia antes’. E gostam 
do vídeo também porque eles estão ouvindo uma pessoa explicando ou comentando. É 
diferente de pegar um material, onde o aluno só ler e tem que trabalhar sozinho 
praticamente. Então, eles gostam bastante nesse sentido.” 

• Aluna Geise Santos (UNEB): “Olha, eu adoro quando eles [professores ou tutores] indicam 
vídeos pra gente, tanto que quando eles não indicam eu mesmo procuro (risos), pense que 
tem um canal no youtube chamado ‘Me Salva’ que é muito bom [...] Sabe, eu não sei o 
resto do pessoal, mas eu sinto muito a falta, digamos assim, do professor. Não to 
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reclamando deles viu, eles são muito participativos nos fóruns. Mas eu digo assim, da 
figura do professor, de olhar pra cara dele, de ouvir a voz. Eu acho que o vídeo funciona 
um pouco assim.” 

• Aluna Renata Pinto(UFPel): “Os vídeos são fundamentais né? Salva bastante a gente [...] 
o EaD proporciona a pesquisa, no caso de fatos que não ficaram claros, pode pesquisar 
outros vídeos sobre o assunto e confrontar, além do que é um professor falando, mesmo 
que não seja cara a cara (risos) e como a gente pode parar, voltar, parece que estamos na 
aula normal, interagindo.” 

• Aluna Daiane Ferreira (UFPel): “Assim, então, pô eu tô estudando, eu tô vendo as vídeo-
aulas, eu tô vendo uma relação ali né, mas só que eu não vou colocar as minhas dúvidas 
porque ainda tem meu grupo de estudo pra me ajudar. Então nós vamos filtrar o que nós 
realmente precisamos pra colocar no fórum de dúvidas né? e aí os vídeos que tem na 
Internet ajudam demais. Ou a gente acha igual ou muito parecido com o que quer, sem 
falar que é um professor falando, a gente se sente até mais próxima, parece que ele ta 
falando diretamente comigo (risos).” 

Podemos perceber, a partir das falas dos alunos e dos tutores, que a web funciona como 
uma grande biblioteca virtual, onde os alunos podem realizar uma busca por materiais que os 
auxiliem no momento de uma dúvida referente à solução de um problema. No caso específico do 
mencionado pelos alunos e tutores da disciplina, o vídeo funciona como uma espécie de profesor 
virtual, já que, no ensino a distância, o contato físico entre profesor e alunos se limita, em alguns 
casos, a encontros presenciais periódicos, mas que costumam ser dedicados, muitas vezes, para a 
realização de atividades obrigatórias, como a realização de avaliações, por exemplo. 

Essa falta de contato físico entre professor e aluno é mencionada em Viel (2011). A autora 
menciona em sua tese de doutorado, que alguns alunos concluíram o curso tendo apenas um 
contato com alguns professores das disciplinas, sendo esse realizado na apresentação da 
disciplina que ocorre no início do semestre letivo. Neste caso, fica compreensível a visão do 
professor nos vídeos por parte dos alunos. 

Considerações Finais 
Entendo que o fenômeno EaD, mesmo que recente, encontra-se consolidado no Brasil. 

Entretanto, mesmo dentro de um sistema como o da UAB, não podemos identificar um modelo 
único de funcionamento de um curso, neste caso a Licenciatura em Matemática. Assim, entendo 
ser necessário investigar aspectos desses cursos que busquem identificar características próprias, 
ou comuns a todos, como os realizados em Almeida, Zampieri & Borba (2014), Almeida, 
Oliveira & Francisco (2014) e Borba (2013). 

No que se refere ao uso de vídeos no processo de ensino e aprendizagem de Cálculo 1, 
oferecido pela Licenciatura em Matemática da UAB, a pesquisa aqui apresentada mostra que 
essa tecnologia pode servir como um repositório onde o aluno pode buscar por materiais 
complementares que os auxiliem na resolução de um determinado problema, ou até mesmo que 
apresente um conteúdo específico da disciplina, diferente de materiais digitalizados, como textos. 

Outro papel que o vídeo desempenha, segundo a pesquisa, é o papel de um professor 
virtual, onde o aluno interage, mesmo de maneira assíncrona, como ocorre no ensino presencial, 
com o professor Vídeo.  
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Resumo 
Este artigo tem como propósito analisar, a partir dos registros de representação 
semiótica de Duval, as construções de imagens de ilusão de ótica no GrafEq com o 
uso de parâmetros. Foram analisadas as produções de alunos (estes em sua maioria, 
professores de matemática) em uma das atividades da disciplina de Mídias Digitais 
II, do Curso de Especialização em Matemática, Mídias e Didática: Tripé para 
Formação do Professor de Matemática, da UFRGS. Utilizamos esta teoria, devido à 
importância das representações semióticas na aprendizagem da matemática, em 
especial para os conceitos da geometria analítica. Nesse sentido, o GrafEq consiste 
em uma interessante alternativa pedagógica, pois apresenta um bom potencial 
semiótico ao permitir a manipulação simultânea dos seus registros algébrico e 
gráfico. A partir da análise das produções dos alunos e dos relatórios entregues, 
percebemos que esta atividade proporcionou aos alunos um momento de mobilização 
para a compreensão das relações matemáticas utilizadas. 

Palavras chave: semiótica, GrafEq, aprendizagem, equações e inequações, ilusão de 
ótica. 

Introdução 
O Curso de Especialização em Matemática, Mídias Digitais e Didática: Tripé para 

Formação do Professor de Matemática, é oferecido pelo Programa de Pós-Graduação em Ensino 
de Matemática do Instituto de Matemática da UFRGS na modalidade à distância. Este curso tem 
como propósito a atualização dos conhecimentos dos professores de Matemática, especialmente 
quanto ao uso das mídias digitais no processo de ensino e aprendizagem. O curso caracteriza-se 
pela articulação entre conhecimento matemático, tecnologia e prática pedagógica. 

mailto:marcia.notare@gmail.com
mailto:leandra.fioreze@gmail.com
mailto:ffhmatematica@gmail.com
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O curso está em sua segunda edição e foi ofertado para seis cidades polos do estado do Rio 
Grande do Sul – Brasil, totalizando cento e oitenta vagas, destinadas a professores de matemática 
dos níveis de ensino fundamental e médio. 

Uma das disciplinas deste curso, Mídias Digitais II, do qual parte dos autores deste artigo 
atua como professores formadores e conteudistas, teve como objetivo discutir o uso de vídeos 
nas aulas de Matemática e a abordagem de conceitos de geometria analítica com a utilização de 
mídias digitais. A disciplina foi organizada nos seguintes módulos: Módulo I – O uso de vídeos 
no ensino de Matemática; Módulo II – Construção de obras de arte com o uso do GrafEq, sendo 
que estas obras apresentam uma riqueza de elementos geometricos, com relações matemáticas 
que representam segmentos de retas de inclinações variáveis; Módulo III – Construção de 
imagens de ilusão de ótica, a partir do uso de parâmetros no GrafEq; Módulo IV - Construção de 
superfícies de revolução no software Winplot e no objeto de aprendizagem Gira; Módulo V – 
Planejamento de uma proposta de ensino com a utilização de recursos digitais, implementação da 
proposta e descrição e análise dos resultados. 

 Daremos ênfase, neste artigo, ao Módulo III – construção de imagens de ilusão de ótica a 
partir do uso de parâmetros. Neste caso, analisamos as construções dos alunos do curso (em sua 
maioria, professores de matemática da educação básica do interior do estado do Rio Grande do 
Sul) sob o olhar da Teoria dos Registros de Representações Semióticas de Duval (2009, 2006). 
Utilizamos esta teoria, pois sabemos da importância das representações semióticas na 
aprendizagem da Matemática, em especial para a aprendizagem de conceitos da geometria 
analítica, suas equações e suas respectivas representações gráficas, sendo que a mobilização de 
diferentes representações semióticas é condição fundamental para a compreensão de um conceito 
matemático. Com isso, o uso do software GrafEq no ensino da Matemática pode consistir em 
uma interessante alternativa pedagógica, pois apresenta um bom potencial semiótico, ao permitir 
a manipulação simultânea dos seus registros algébrico e gráfico. 

 Este artigo está organizado da seguinte maneira: no próximo item, apresentamos a 
temática “Ilusão de Ótica”. Na sequência, tecemos considerações sobre a Semiótica e o 
papel dos softwares voltados para o ensino e aprendizagem da Matemática e, em especial, 
o potencial semiótico do GrafEq. Por fim, apresentamos a atividade proposta no curso de 
especialização, bem como os sujeitos da pesquisa, seguido da análise das produções dos 
alunos sob o olhar da semiótica.  

Ilusões de Ótica 
Malba Tahan, em seu livro “As maravilhas da matemática”, no capítulo 8, aborda ilusões 

de ótica, sob o título “As aparências que enganam”. O autor, citando John Newman, reconhece 
que este tema não é específico da matemática, pois nosso raciocínio poderá interferir nas ilusões 
de ótica que deturpam a visão natural das coisas, porém reconhece que o assunto é de alto 
interesse para a geometria.  

Segundo Leivas (2013), ilusões óticas e Matemática sempre andaram juntas com as Artes. 
A história ilustra muitas situações nas quais a ciência auxiliou os artistas em suas obras que 
geram imagens dúbias. “Entretanto, na área artística, o termo utilizado é anamorfose, oriundo do 
grego, significando “sem forma”. Com essa técnica, podem ser produzidas tais imagens, as quais 
podem ser apoiadas na perspectiva matemática”. 
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Conforme o autor, as anamorfoses são imagens distorcidas que, dependendo do ponto onde 
o observador se encontra, ou por meio de objetos refletores, aparecem reconstituídas aos nossos 
olhos.  

 

  
 
 
 
 
 
 

Figura 1. Quantas pernas tem o elefante? 
Fonte: Ilusiones visuales. Recuperado em 29 setembro, 20014, de 
http://iesmjuancalero.juntaextremadura.net/archivos_insti 

Observe, na Figura 1, que dependendo do ponto de vista do observador, teremos uma 
dualidade na interpretação do número de pernas do elefante. Uns dirão que nesta imagem há 
quatro pernas, pois é um mamífero, e outros, acompanhando a tromba do elefante pelo lado 
direito, dirão que há seis pernas. 

É interessante perceber que o controle das construções geométricas de muitas imagens 
pode comprovar que se tratam apenas de ilusões. Vamos observar as imagens ilustradas na 
Figura 2. 
 
 

 
 

(a) 
 

(b) 

 
 

 
 

(c) 
Figura 2. Imagens de Ilusão de Ótica.                                          
Fonte: Hype Science. Recuperado em 29 setembro, 20014, de http://hypescience.com/incriveis-ilusoes-
de-otica 

Na Figura 2 (a), temos a ilusão de que as linhas horizontais não são paralelas. As curvas 
que observamos em (b) parecem espirais, porém, na realidade, são circunferências concêntricas. 
Na Ilusão de Ebbighaus (c), temos a ilusão de que o círculo central da esquerda é menor que o 
círculo central da direita, porém ambos os círculos possuem raios de mesma medida. Ao realizar 
a construção destas imagens com o GrafEq ou outro software, podemos verificar, de fato, que se 
trata de uma ilusão de ótica. 

Conforme Leivas (2013), geralmente, as imagens de ilusão de ótica despertam o 
interesse e servem para explorar os diversos olhares que se pode ter, conduzindo a debates 
sobre os significados que uns e outros atribuem a estas imagens.  
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O software GrafEq e os registros de representação semiótica 
Atualmente, temos à nossa disposição diferentes recursos digitais, que nos possibilitam 

tratar o processo de aprendizagem de matemática de forma mais dinâmica e interativa. Muitos 
destes recursos permitem a elaboração de atividades nas quais as estratégias para sua resolução 
impulsionam ao entendimento global de conceitos matemáticos, que muitas vezes são 
compreendidos pelos alunos de forma restrita, em situações limitadas e focadas em manipulações 
algébricas repetitivas. 

Os registros de representação semiótica tem papel fundamental na aprendizagem de 
conceitos matemáticos. Um sistema de representação semiótica pode ser considerado como um 
conjunto de signos expressos por meio da fala, da escrita e do desenho, associado a um conjunto 
de regras de produção e de organização destes signos, que estabelecem o fluir do discurso e a um 
conjunto de relações entre signos e seus significados. 

Para Duval (2009), os sistemas de representação semiótica tem importante papel no 
processo de aprendizagem da matemática. Os objetos matemáticos, em geral, são expressos por 
meio de diferentes registros, tais como o registro algébrico com suas regras de funcionamento, o 
registro gráfico, com regras de tratamento que levam à identificação dos elementos pertinentes 
de uma figura e, dentro deste registro, inclui-se o de natureza gráfica, dado por sistema de 
coordenadas cartesianas e curvas que nele são traçadas, o registro discursivo em linguagem 
natural, e também com símbolos, com suas regras convencionais de comunicação. 

A teoria de Duval (2009) traz a ideia de transformação de registros. Esta ideia explicita o 
quanto a atividade matemática consiste, essencialmente, de transformações sobre as 
representações. As transformações desdobram-se em dois tipos: tratamentos, caso em que elas 
acontecem dentro de um mesmo registro; e conversões, caso em que as transformações transitam 
entre dois diferentes registros. No processo de aprendizagem da matemática, Duval destaca que 
nas conversões, muito mais do que nos tratamentos, encontram-se as maiores dificuldades. 

Halberstadt & Fioreze (2014) salientam que a conversão não se esgota em mudar de 
registro de representação semiótica. Diferentes registros de um objeto matemático podem 
evidenciar propriedades ou aspectos desse mesmo objeto, ou seja, as representações semióticas 
de um mesmo objeto não possuem o mesmo conteúdo. Daí a necessidade de haver a coordenação 
de ao menos dois tipos de registros de representações semióticas para que os objetos 
matemáticos não se confundam com as próprias representações. 

Conforme Notare & Gravina (2013), o GrafEq1 é um software que permite a construção de 
gráficos e regiões do plano a partir de equações implícitas ou inequações. Sua interface 
possibilita o trabalho simultâneo nos registros algébrico e grafico, que pode ajudar na 
aprendizagem das equações e relações envolvendo as coordenadas (x, y) de pontos no plano.  

Na área de trabalho do GrafEq, tem-se duas janelas: uma delas para registro algébrico e 
outra para o registro gráfico. Diferentes registros algébricos convertem-se em formas 
geométricas, em uma mesma janela gráfica do software, conforme ilustra a Figura 3. 

                                                 
1 http://www.peda.com/grafeq/ 
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Figura 3. Interface do GrafEq.                                          
Fonte: Ilustração dos autores. 

 Um recurso interessante do GrafEq é a possibilidade de trabalhar com equações com 
parâmetros. É possível trabalhar, de forma simultânea, com os registros algébricos e gráficos de 
famílias de curvas. A Figura 4 ilustra este recurso: em (a), podemos verificar na janela algébrica 
o parâmetro a admitindo os valores 1, 2 e 3, que produzem na janela gráfica três curvas, uma 
para cada valor de a, que representam o movimento de dilatação/compressão vertical; em (b), 
podemos verificar na janela algébrica o parâmetro b admitindo os valores -1, 0, 1, 2 e 3, que 
produzem na janela gráfica cinco curvas que representam o movimento de translação vertical. 

 

 
(a)                           (b) 

Figura 4. Família de curvas construídas a partir de parâmetros no GrafEq. 
Fonte: Ilustração dos autores. 

O uso de parâmetros, no GrafEq, pode tornar mais evidente a relação entre a equação 
algébrica e os efeitos de dilatação e/ou translação aplicados às relações algébricas. Este tratamento 
da equação, via variedade de transformações a partir do uso de parâmetros, pode proporcionar 
situações que levem o aluno ao entendimento global da relação entre as coordenadas dos pontos 
que pertencem à curva.   

O GrafEq também permite a representação de regiões no plano por meio de inequações. A 
intersecção de regiões é produzida a partir da inclusão de diferentes relações de desigualdade em 
uma mesma janela algébrica do GrafEq. A Figura 5 ilustra este processo. 
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Figura 5. Intersecção de regiões no plano por meio de relações de desigualdades. 
Fonte: Ilustração dos autores. 

Neste caso, o potencial do software está na necessidade do entendimento de uma forma 
geométrica como sendo a intersecção de conjuntos soluções de diferentes inequações. Em 
experiências vivenciadas com alunos, muitas vezes, percebemos o estabelecimento de conflitos 
cognitivos frente à aparente não resposta do software ao desenho de forma resultante de 
intersecções de conjuntos – é o caso em que os alunos não entendem de imediato, que a 
intersecção solicitada via desigualdades algébricas é um conjunto vazio e que, portanto, o 
software está respondendo de forma adequada.  

Na construção de formas geométricas a partir de inequações, é possível perceber 
raciocínios algébricos mais ou menos estruturados. Por exemplo, se na construção de regiões do 
plano é colocada a exigência de não haver sobreposição de formas, na janela de álgebra é preciso 
fazer intersecção de regiões. Para ilustrar o que estamos falando, podemos observar na Figura 6 
duas formas de obter um mesmo anel circular: em (a) tem-se duas janelas de álgebra, uma para o 
círculo vermelho e a outra para círculo branco que é sobreposto ao vermelho; em (b) tem-se uma 
única janela de álgebra, resultado de raciocínio que usa maior estruturação algébrica.  

 
(a)                                    (b) 

Figura 6. Anel circular e estruturação algébrica. 
Fonte: Ilustração dos autores. 

Ainda com o uso de parâmetros, é possível obter a união de regiões do plano em uma única 
janela de álgebra. Na Figura 7, temos um exemplo simples: uma coleção de retângulos. O 
potencial deste recurso está na possibilidade de desenvolvimento de raciocínio generalizador a 
partir da utilização de parâmetros via registro algébrico. 
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Figura 7. União de regiões no plano por meio do uso de parâmetros. 
Fonte: Ilustração dos autores. 

Dessa forma, podemos dizer que o GrafEq apresenta-se como um recurso 
interessante para trabalhar gráficos e suas respectivas relações algébricas com os alunos, 
provocando o desenvolvimento de habilidades em operar tanto no registro algébrico, 
quanto  no registro gráfico.  

A disciplina Mídias Digitais II e as atividades planejadas 
Conforme dito anteriormente, uma das disciplinas do curso de especialização Matemática – 

Mídias Digitais – Didática: tripé para Formação do Professor de Matemática denomina-se Mídias 
Digitais II.  

Os recursos digitais enfocados na disciplina foram: vídeos, GeoGebra, GrafEq e Winplot. 
Para cada mídia apresentada aos alunos, atividades são planejadas, tendo em vista o processo de 
ensino e aprendizagem dos conteúdos da educação básica, além da aprendizagem do software em 
si. Para tal, foi desenvolvido um website da disciplina2, o qual foi organizado em cinco módulos. 
Cada módulo foi estruturado de forma a conter os seguintes menus: Apresentação, Conteúdos, 
Atividades, Recursos e Complementos. No menu Apresentação, trazemos a ideia e o objetivo 
geral do módulo; o menu Conteúdos apresenta os conteúdos matemáticos abordados nas 
atividades do módulo; o menu Atividades traz as atividades propostas; em Recursos, 
apresentamos o suporte necessário para que o aluno utilize o recurso digital abordado no módulo; 
no menu Complementos, procuramos trazer atividades, leituras ou recursos complementares ao 
tema abordado no módulo. O material desenvolvido apresenta animações, tutoriais e vídeos que 
explicam os principais recursos de cada mídia abordada, buscando dar o suporte necessário ao 
aluno à distância.  

A atividade relatada neste artigo foi desenvolvida no segundo semestre de 2014. A 
atividade proposta consistia em construir no GrafEq uma imagem de ilusão de ótica a partir de 
relações matemáticas, caracterizada pela repetição de padrões, utilizando um número mínimo de 
relações com o uso de parâmetros. Além disso, solicitou-se aos discentes do curso que 
elaborassem um texto no qual descrevessem as etapas da sua construção, o raciocínio utilizado e 
as principais dificuldades encontradas nesse processo. A Figura 8 ilustra esta atividade. 

                                                 
2 http://www.ufrgs.br/espmat/disciplinas/midias_digitais_II_2014/ 

http://www.ufrgs.br/espmat/disciplinas/midias_digitais_II_2014/
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Figura 8. Atividade proposta no módulo III – Ilusões de Ótica. 
Fonte: Ilustração dos autores. 

O uso de vídeos permeou todas as atividades planejadas, pois acreditamos no seu 
potencial pedagógico, sendo que geralmente trazem algo de novo para a sala de aula e 
instigam a curiosidade dos alunos, ou por serem divertidos e atraentes, ou por trazerem 
boas animações, que ajudam a esclarecer determinados conceitos. Embasamos nossas 
ações tomando como referência textos que tratam do ponto de vista pedagógico o uso de 
vídeos na sala de aula, como Moran (1995) e Arroio e Giordan (2006).  

Foram entregues um total de oitenta e oito trabalhos. Nestes, foram identificadas dez 
imagens de ilusões de ótica diferentes. No processo de análise e avaliação destes trabalhos, 
consideramos elementos como: a reprodução da imagem de ilusão de ótica busca ser fiel à 
original, com relações matemáticas que apresentam, por exemplo, segmentos de retas ou 
circunferências; a reprodução da imagem de ilusão de ótica utiliza parâmetros para reproduzir 
padrões que se repetem, estabelecendo um número mínimo de relações a partir de raciocínios 
generalizadores; a reproducao da imagem de ilusão de ótica evita a sobreposição de formas, 
recorrendo à intersecção de curvas para determinar as regiões do plano; no texto elaborado, o 
aluno expressa detalhadamente o processo de construção da imagem de ilusão de ótica. Dos 
trabalhos entregues, percebemos que trinta e sete trabalhos atenderam a todos os elementos 
explicitados acima; trinta e seis trabalhos atenderam a quase todos estes elementos; apenas 
quinze trabalhos  apresentaram uma construção mais precária. Esse cenário evidencia que a 
grande maioria dos alunos se empenhou em realizar um bom trabalho, ao verificarmos que 
setenta e três trabalhos foram bem avaliados. 

A ilusão de ótica que foi escolhida pelo maior número de alunos (22) foi o Quadrado de 
Kanizsa: 
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Figura 9. Ilusão de ótica escolhida. 
Fonte: A natureza da inteligência. Recuperado em 29 setembro, 20014, de 
http://www.intelliwise.com.br/digital/natinta/natinta9.asp 

Infere-se que a escolha se deve por aparentemente ser uma das mais simples de ser 
construída. Verifica-se que todos, à exceção de um aluno, conseguiram construir a sua versão 
para a ilusão de ótica. A maioria realizou a construção a partir da plotagem dos quatro círculos 
pretos, sem que lhe fosse subtraída o quarto de área correspondente. Em seguida, plotaram sobre 
esses círculos um quadrado branco de vértices nos centros dos círculos pretos. A Figura 10 
ilustra uma destas situações. 

 
Figura 10. Ilusão de ótica escolhida. 
Fonte: Produção dos alunos. 

Construções como estas não seguiram as orientações da atividade, afinal uma das 
recomendações foi a não sobreposição de formas. Contudo, a partir dessa construção, 
observamos que por meio da utilização dos parâmetros a e b, o aluno generalizou em apenas uma 
relação matemática a posição relativa dos círculos. 

Um aspecto que se observou em muitos dos relatórios apresentados pelos alunos, foi que a 
generalização resultou de um processo de várias tentativas. Segue a descrição do aluno A: 

        “Para sua reprodução foram muitas tentativas, inicialmente tentei criar cada 
circunferência separadamente, e então logo usei a dica do texto e criei as quatro ao mesmo 
tempo”.  

Esse aspecto vai ao encontro com o que se esperava do GrafEq nessa atividade: 
proporcionar diferentes experimentações ao aluno e promover o pensar do aluno. O software 
contribuiu para a mobilização do aluno em busca da compreensão dos conceitos matemáticos 
envolvidos na atividade.  
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Quatro alunos não usaram parâmetros algébricos de modo a reduzir o número de relações 
utilizadas nas suas construções. É interessante observar na descrição de um deles que mesmo 
observando a relação existente entre os círculos, o aluno não conseguiu expressar de que forma 
isso seria representado em uma única relação. Percebe-se que este aluno ainda está em processo 
de compreensão do efeito dos parâmetros na construção da figura, ou seja, ainda não possui um 
entendimento global deste conceito, pois, conforme Duval (2009, 2006), não controla as relações 
dos parâmetros nas equações e seus efeitos na representação geométrica.  

O aluno B realizou uma interessante estratégia: o recurso if.  

 

Figura 11. Ilusão de ótica escolhida e o recurso if. 
Fonte: Produção dos alunos. 

“[...] pensei numa maneira de construir somente os círculos da imagem, utilizando apenas uma relação. 
Minha primeira tentativa foi construir os quatro círculos com a mesma relação anterior e ainda utilizar o 
recurso if, disponível no software, para estabelecer a condição de existência dos círculos, inserindo uma 
restrição para valores de x. Esta tentativa, no entanto, não funcionou, pois dependendo da condição de 
existência utilizada, por vezes nenhuma região aparecia no gráfico, ou apareciam só dois círculos, ou a 
parte oculta do círculo não correspondia à imagem original. Foi então que optei por uma segunda 
tentativa, em que utilizei uma relação para cada par de círculos.” 

Verificamos no registro escrito do aluno B que ele articulou os registros algébrico e gráfico 
(e vice-versa) dos círculos representados. À medida que introduzia relações algébricas no GrafEq 
e estas não geravam o resultado gráfico esperado, a partir do registro gráfico buscava adequar as 
relações algébricas, e assim sucessivamente. Com base nessa análise, podemos dizer que, sob a 
luz da Teoria dos Registros de Representação Semiótica, o aluno B estava convertendo esses 
dois registros, o que é essencial para a compreensão dos conceitos matemáticos envolvidos. 

Outra ilusão de ótica escolhida foi a Scintillating Grid Illusion, na qual os círculos entre os 
quadrados pretos parecem piscar (Figura 12). Na verdade, são todos círculos brancos. 
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Figura 12. Ilusão de ótica escolhida. 
Fonte: Produção dos alunos. 

Seis alunos optaram em realizar essa construção. Todos conseguiram generalizar a suas 
versões em apenas duas relações algébricas do GrafEq. No relato do aluno C, observamos uma 
interessante descrição do processo para determinar qual seria o raio dos círculos.  

De modo a não existir sobreposição de figuras, o raio do círculo deve ter dimensão igual à 
semidiagonal do quadrado ABCD, composto pelos quatro vértices dos quadrados adjacentes, 
conforme figura abaixo. 

 
Sendo d a diagonal do quadrado e diâmetro do círculo e l o lado do quadrado temos:  

𝑑𝑑2 = 𝑙𝑙2 + 𝑙𝑙2 
𝑑𝑑2 = 2𝑙𝑙2 
𝑑𝑑 = �2𝑙𝑙2 
𝑑𝑑 = 𝑙𝑙√2 

Como l=0,3, então 𝑑𝑑 = 0,3√2.  
Sendo o quadrado ABCD de lado 0,3, sua diagonal mede 0,3√2, e sua semidiagonal, portanto, 0,15√2.  

Assim, verificamos no relatório do aluno C, que ao se defrontar com o desafio de 
determinar qual deveria ser a medida dos raios dos círculos, este necessitou converter as 
características do registro gráfico para o registro algébrico. Em seguida, realiza o necessário 
tratamento ao registro algébrico. Nesse sentido, podemos afirmar que a atividade proporcionou 
as duas formas de transformações de registros de representação semiótica: a conversão e o 
tratamento. 

Vale ressaltar que muitos dos alunos utilizaram recursos adicionais para localizar as figuras 
geométricas no plano cartesiano como, por exemplo, inserir a imagem original da ilusão na 
janela gráfica do software GeoGebra. Dessa forma, a versão da ilusão produzida pelos alunos foi 
mais fidedigna em relação à original.  
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Considerações Finais 
Este artigo apresentou uma proposta de trabalho com o software GrafEq, que explora a 

construção de imagens de ilusão de ótica para desenvolver a compreensão das relações 
matemáticas e seus efeitos gráficos. Para o desenvolvimento desta proposta, optamos por 
trabalhar com a utilização de parâmetros, com o objetivo de estimular a habilidade de generalizar 
situações que apresentam um padrão que se repete, explorando as potencialidades que o GrafEq 
oferece. O trabalho com parâmetros exige dos alunos uma compreensão mais global das relações 
matemáticas e seus coeficientes, uma vez que os alunos precisam trabalhar, simultaneamente, 
com os registros algébrico e gráfico e controlar estes parâmetros no registro algébrico para obter 
o efeito gráfico desejado no registro gráfico. 

A partir das análises das produções dos alunos e dos relatórios entregues, percebemos que 
esta atividade proporcionou aos alunos um momento de mobilização para a compreensão das 
relações matemáticas utilizadas. Os alunos empenharam-se na realização da atividade, 
evidenciaram as estratégias utilizadas, os momentos de frustação com tentativas que não levaram 
aos resultados esperados e a necessidade de superar as dificuldades a partir da compreensão e 
controle da situação.  

Esta experiência evidencia que o software GrafEq constitui-se como um recurso com 
potencial semiótico que pode mobilizar os alunos para a aprendizagem de equações e inequações 
matemáticas. 
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Resumo 
O avanço tecnológico dos últimos anos aproximou a população à Internet. Essa 
pesquisa tem o objetivo de usar essa aproximação a favor do ensino, integrando o uso 
do Facebook ao ensino da Matemática. Os conteúdos escolhidos foram os poliedros e 
corpos redondos, entretanto a pesquisa pretendeutambém desenvolver habilidades 
quanto ao colhimento de dados, produção, interação e familiarização com 
tecnologias, sendo ela desenvolvida numa turma do Ensino Médio do Instituto 
Federal do Rio de Janeiro nos meses de janeiro e fevereiro de 2014. Houve a 
participação de 23 alunos, divididos em 6 grupos. Trata-se de uma pesquisa 
qualitativa num estudo de caso, sendo usado a Engenharia Didática. Para uma análise 
preliminar, os participantes responderam um questionário. Em seguida, foram 
aplicadas sequências didáticas que cuminaram na produção de um blog para cada 
grupo. Houve excelente participação dos pesquisados, tendo a pesquisa resultado 
muito satisfatório. 

Palavras chave: educação, matemática, facebook, blog, web 2.0, engenharia didática, 
modelagem matemática. 
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Introdução 
O avanço tecnológico dos últimos anos provocou uma aproximação cada vez maior da 

população à Internet. Agora não é preciso um computador para acessá-la, celulares, tablets, 
diversos aparelhos possuem acesso a tal tecnologia, que se torna cada vez mais presente no 
cotidiano. Os alunos não ignoram tais mudanças. Pelo contrário, empresas responsáveis pela 
produção e venda de tais produtos os enxergam como público alvo, voltando suas propagandas e 
modelos de produção para chamar a atenção de tal público. Deste modo, a pesquisa descrita 
nesse artigo tem o objetivo de usar as citadas mudanças a favor do ensino, integrando recursos 
disponíveis na Internet para o ensino da Matemática. 

Nesse novo contexto, o professor aparece com grande importância, pois ele que dirige o 
uso das tecnologias e sua aplicação como ferramenta de estudo. Elas serão tão competentes 
quanto a metodologia que o professor escolher, profissional que precisará acompanhar não 
apenas as mudanças no panorama educacional, como no panorama social dos alunos para aplicar 
tais modificações em sua sala de aula. 

Segundo Machado (2008), o professor se torna facilitador da aprendizagem, utilizando os 
recursos tecnológicos como utensílios para essa empreitada. Dele dependerá a didática, a 
abordagem e os caminhos escolhidos na aula, que será transformada por tais recursos. 

A ideia central da pesquisa é aliar o ensino de Matemática, mais especificamente o ensino 
de Geometria Espacial, com o uso de redes sociais.  

Acioli (2007) problematiza o conceito de redes sociais, colocando em cheque diferentes 
visões do mesmo conceito para procurar uma linha em comum entre eles, acabou esboçando três 
abordagens, inspirada por Barnes, J.A. e Mitchell, J. Clyde. Seriam elas a metafórica (ligada à 
filosofia ou um conceito), analítica (ligada à análise das redes) e tecnológica (ligada às conexões, 
interações relacionadas as redes eletrônicas). Nesse caso, a abordagem tecnológica se torna mais 
interessante por englobar tecnologias de informação, sendo um meio de acesso e troca de 
informações entre grupos ou indivíduos. 

Esse recurso foi escolhido por, segundo Gaspar (2009), gerar uma aproximação maior 
entre os participantes da pesquisa, já que tem como intuito a interação de pessoas. Além disso, é 
algo presente na vida de grande parte da população, causando uma familiaridade conveniente 
para a pesquisa. 

A pesquisa 
A rede social escolhida como base para a aplicação do estudo foi o Facebook. Tal 

plataforma foi escolhida pela vasta popularidade, principalmente entre jovens com a idade em 
que se planejava aplicar as atividades. Nela, ocorreu o contato, troca de informações, 
organização e interação entre os organizadores e os alunos, assim como entre eles mesmos. 

Esse trabalho se torna relevante por dois aspectos fundamentais para a formação do 
indivíduo, o que é evidenciado nos parâmetros curriculares nacionais quando diz:  

O impacto da tecnologia na vida de cada indivíduo vai exigir competências que vão além do 
simples lidar com as máquinas. [...] Esse impacto da tecnologia, cujo instrumento mais 
relevante é hoje o computador, exigirá do ensino de Matemática um redirecionamento sob 
uma perspectiva curricular que favoreça o desenvolvimento de habilidades e procedimentos 
com os quais o indivíduo possa se reconhecer e se orientar nesse mundo do conhecimento 
em constante movimento. (Brasil, 2006, p. 41) 
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Portanto, a pesquisa vai além de reconhecer poliedros e corpos redondos, pretende 
desenvolver habilidades quanto a colhimento de dados, produção, interação e familiaridade com 
tecnologias para tornar os alunos hábeis a lidar com situações de adaptação e aprendizagem que 
enfrentarão no mercado de trabalho.  

A pesquisa foi realizada em uma turma do 5º período (referente a primeira metade do 3º 
Ano do Ensino Médio na modalidade anual) do Instituto Federal do Rio de Janeiro nos meses de 
janeiro e fevereiro de 2014. Houve a participação de vinte e três alunos, divididos em seis 
grupos. A maior parte do contato com os alunos foi realizado pela Facebook, ocorrendo apenas 
três encontros entre eles e os pesquisadores: o inicial, um durante a realização da pesquisa para 
sanar dúvidas e na apresentação final. 

A pesquisa usou como metodologia a Engenharia Didática, que, por Machado (2010), tem 
a finalidade de analisar situações didáticas, objeto de estudo da Didática Matemática, 
relacionando-as com o trabalho do engenheiro que, para realizar um projeto preciso, usa seus 
conhecimentos científicos, mas também considera situações fora de seu controle, impossíveis de 
se prever. Caracteriza-se por uma sequência de aulas organizadas e programadas pelo professor-
pesquisador sobre um determinado assunto, sendo as reações e interações aluno-professor o 
objeto de estudo. Outra característica é o registro dos estudos feitos e a validação, feita 
internamente ao se comparar a análise a priori com a análise a posteriori, que serão explicadas a 
seguir. 

Essa metodologia possui também uma relação interessante com os diferentes tipos de 
saber, onde, segundo Pais (2002), o saber acadêmico é produzido pelo resultado da pesquisa 
enquanto o saber a ser ensinado é observado na aplicação prática do trabalho. 

O método possui quatro fases em sua organização: análises preliminares, concepção e 
analise a Priori, aplicação da Sequência Didática e analise a posteriori e validação. 

As análises preliminares são feitas para embasar a concepção da engenharia, sendo 
retomada e aprofundada durante a pesquisa. São as considerações sobre o quadro teórico didático 
geral e os conhecimentos didáticos sobre o assunto discutido na pesquisa. Envolve a análise 
epistemológica dos conteúdos, do ensino atual e seus efeitos, das concepções, dificuldades e 
obstáculos dos alunos e dos possíveis obstáculos para a efetiva realização didática. 

Na concepção e análise a Priori são determinadas as variáveis interessantes de estudo para 
a pesquisa, baseado na análise preliminar. Envolve descrever as escolhas locais e as 
características das situações provocadas por cada escolha, analisar qual o desafio da situação 
para o aluno e prever os comportamentos possíveis e como a pesquisa pode guiar esse 
comportamento. 

A aplicação da Sequência Didática é a realização efetiva da pesquisa, quando começa o 
contato do professor-pesquisador com os alunos, sendo a sequência didática um conjunto de 
aulas planejadas e analisadas anteriormente para observar situações de aprendizagem. Envolve 
explicitação dos objetivos e condições de realização da pesquisa aos alunos, estabelecimento do 
contrato didático, aplicação dos instrumentos de pesquisa e registro das experimentações feitas 
durante a experimentação. 

Por fim, a análise a posteriori é o tratamento dos dados obtidos nas sequências didáticas, se 
apoiando nos registros feitos durante a observação na experimentação e nas produções dos 
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alunos. Algumas vezes envolve dados complementares como questionários, entrevistas ou coisas 
do tipo. A validação se dá ao confrontar a análise a priori com a análise a posteriori. 

Utilizou também a perspectiva da Modelagem Matemática, que segundo Hein e 
Biembengut (2003), baseia-se na organização de um problema na busca de soluções para o 
mesmo, usando as ferramentas disponíveis pelos alunos para tal. Relaciona-se com o trabalho 
por incentivar um estudo baseado na pesquisa e descoberta de conhecimentos através do esforço 
dos alunos, que constroem o conteúdo com o trabalho disponível para eles. 

O assunto escolhido para ser tratado na pesquisa foi o estudo de poliedros e corpos 
redondos, usando a relação imediata entre eles e embalagens. Essa perspectiva se torna 
interessante pois as reflexões sobre embalagens englobam assuntos que vão além do estudo 
matemático de poliedros. Apesar da forma ser importante, na criação de embalagens também 
levado em conta a proteção do produto utilizado, o material necessário nessa fabricação, o custo 
e o visual com o objetivo de chamar a atenção do cliente. Assim, todos esses aspectos se tornam 
interessantes e ampliam a visão dos participantes sobre o quanto a matemática está envolvida no 
dia-a-dia e vai além dos números e da rigidez com que estão acostumados. 

Resultados 
Para uma análise preliminar dos participantes, eles responderam um questionário inicial. 

Nele havia perguntas que envolviam conhecimentos prévios sobre poliedros e corpos redondos, 
além da relação que eles possuíam com o estudo da Matemática e uso tecnologias e redes sociais. 

Na figura 1, os gráficos que retratam o conhecimento dos termos poliedros e corpos 
redondos, respectivamente, por parte do pesquisados. Temos que o termo poliedro é mais 
conhecido pelos alunos, onde 91% afirma conhecê-los, enquanto o de corpos redondos apenas 
61% diz o mesmo. Essa ideia acaba se confirmando quando são pedidos exemplos de poliedros e 
corpos redondos conhecidos, onde 10 exemplos de poliedros são citados e apenas 4 de corpos 
redondos, sendo que erradamente o cilindro foi citados como poliedro, e o círculo como corpo 
redondo. 

 
Figura 1. Gráficos que retratamo conhecimento dos termos "poliedros" e "corpos redondos", 
respectivamente. 

Quanto a relação com o estudo da Matemática, quando perguntados se gostavam da 
disciplina, 70% respondeu que sim, enquanto 30% respondeu que não. Ao serem indagados 
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sobre os motivos das respostas, diversas justificativas foram citadas. Entre os que gostam da 
disciplina, foi citada facilidade na aprendizagem, prazer em aprender e realizar exercícios, a 
importância da matemática no cotidiano e o método preciso na resolução de problemas. Entre os 
que não gostaram, a maior incidência nas respostas apontava dificuldade na aprendizagem. 

Quando perguntados quais recursos tecnológicos mais usavam em seu cotidiano, 11 
recursos foram citados, sendo os mais incidentes celulares/smartphones, computadores e 
televisão. Sobre o uso de redes sociais, a resposta foi unânime, todos os alunos possuem acesso a 
elas, sendo 10 exemplos citados, com maior incidência para o Facebook, Twitter e Instagram. Na 
figura 2 temos o gráfico que mostra a frequência com que essas redes sociais são acessadas pelos 
pesquisados. 

 
Figura 2. Gráfico representativo do questionamento – "Com qual frequência você acessa redes sociais? 

Por fim, quando perguntados qual rede social utilizaram para estudo, 91% respondeu 
Facebook, mostrando mais uma vez porque a ferramenta pareceu tão atrativa na concepção da 
pesquisa. 

Em seguida, começaram as sequências didáticas. Foram quatro no total, que ocorreram 
durante cinco semanas. 

Na primeira sequência didática, os alunos colheram imagens de embalagens e relacionaram 
as mesmas com poliedros ou corpos redondos conhecidos, incluindo também a combinação de 
poliedros diferentes para achar o formato necessário. Ao todo, foram colhidas 26 imagens que 
seriam usadas em outra sequência didática citada a seguir. 

Na segunda sequência didática, os alunos criaram suas próprias embalagens, usando como 
exemplo as imagens que colheram. Eles decidiram qual seriam os produtos seriam designados a 
tal embalagem e foram instruídos a considerar preços dos materiais, proteção do produto e 
atratividade aos clientes. 

Foram produzidas sete embalagens:  

• uma capa de jogo de papel em formato de paralelepípedo; 
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• um organizador de maquiagem de papelão com diferentes compartimentos para divisão dos 
produtos, também em formato externo de paralelepípedo; 

• uma caixa de biscoito de papel em formato de paralelepípedo; 
• uma caixa de doces de papel em formato de pirâmide; 
• uma caixa de bombom de papelão em formato de hexaedro; 
• uma caixa para preservativo de papel em formato de paralelepípedo, toda feita com 

dobraduras; 
• um porta lápis de papel com a combinação de dois poliedros, um hexaedro e uma pirâmide. 

A terceira sequência didática era uma discussão sobre a situação descrita a seguir: 
“Imagine a seguinte situação: você possui um recipiente em formato de um prisma. Agora 
imagine o mesmo volume desse prisma em água. Quando você coloco essa água no recipiente, 
não derrama, correto? Porém, se em vez de água, você tiver esse mesmo volume de bolinhas de 
gude? Todas as bolinhas caberão no recipiente? Por quê?” Todos os grupos responderam alguma 
variação da mesma ideia, que seria que a água como líquido conseguiria se adaptar ao formato 
do recipiente, enquanto as bolinhas de gude, sólidas, iriam deixar espaços não preenchidos entre 
elas e, por isso, transbordar. 

Como última sequência didática, os alunos foram instruídos a criar blogs que seriam 
expostos para a turma e professor em uma apresentação final, onde deixariam disponível as 
imagens colhidas, o vídeo produzindo e as conclusões obtidas na discussão da terceira sequência.  

Foram produzidos seis blogs. Todos eles continham uma pequena introdução sobre o 
conceito de poliedros e corpos redondos antes da postagem dos vídeos e imagens. Em um deles, 
havia até uma relação entre poliedros e arquitetura, com imagens de prédios como exemplos. Nas 
figuras 3, 4 e 5 temos a imagem de parte da página inicial de alguns dos blogs criados duranre a 
pesquisa. 

 
Figura 3. Imagem inicial do blog "Poliblog"1 

                                                 
1 http://grupogsmmat.blogspot.com.br/  
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Figura 4. Imagem inicial do blog "Nerds Supremos"2 

 

 
Figura 5. Imagem do blog "Bona Bond"3 

 

 

                                                 
2 http://nerdssupremosifrj.blogspot.com.br/ 
3 http://bonabonde.blogspot.com.br/ 
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A ideia do uso de blogs se apresentou pelas suas possíveis utilizações pedagógicas. 
Segundo Gomes (2005), os blogs podem ser utilizados como um “recurso pedagógico”, para 
acesso a informação especializada ou divulgação de informações advindas do professor, ou como 
uma “estratégia pedagógica”, assumindo a forma de um portfólio digital, para debate, integração, 
intercâmbio ou interação de diferentes partes. Neste trabalho, em específico, tal ferramenta foi 
usada como uma estratégia pedagógica, em forma de portfólio, para organizar e apoiar as 
aprendizagens, assim como avaliar o conteúdo do trabalho. 

Após a apresentação, foi lançada uma última atividade a ser concluída: uma análise quanto 
ao desperdício de material na produção das embalagens. A ideia era comparar o volume do 
produto que a embalagem deveria proteger e a própria embalagem, procurando uma forma de 
produzi-la com menos gastos. Depois de tal análise, metade dos grupos encontraram modos mais 
eficazes e baratos para a produção da embalagem. 

Como modo de avaliar as impressões deixadas nos alunos após a pesquisa, eles 
responderam um novo questionário com perguntas tanto sobre o aprendizado de poliedros quanto 
sobre o uso da rede social para tal propósito. 

Dos vinte e dois alunos que responderam ao questionário (um aluno não compareceu à 
apresentação por motivos de saúde), todos responderam que o trabalho influenciou o seu modo 
de enxergar poliedros e corpos redondos. Quando perguntados como aconteceu essa influência, a 
maioria respondeu a identificação dos poliedros, sendo citados também o conhecimento de suas 
propriedades, entendimento melhor da matéria e perceber novos usos da matemática no 
cotidiano. 

Quando perguntados sobre a influência da rede social no trabalho, 95% respondeu 
positivamente, citando razões como um aumento de interesse, comunicação, organização e 
interação, mostrando ser uma ferramenta de fácil acesso, dinâmica que facilitou no momento de 
sanar dúvidas. Por fim 95% respondeu que usariam redes sociais para estudos futuros. 

Considerações Finais 
Este estudo de caso mostrou que é válido trabalharmos com o facebook no ensino de 

Matemática, entretanto vimos que isso é válido agregado a uma estrutra de projeto, como por 
exemplo, sendo interligadoa uma sequência didática calcada na modelagem matemática e em 
situações que desafiem o estudante. 

Em um mundo em que a comunicação rápida e a interação são cada vez mais incentivadas 
e necessárias, o ensino da Matemática deve acompanhar tais tendências. O uso de redes sociais 
se torna válido tanto por aumentar essa interação, como por utilizar um ambiente que os alunos 
estão familiarizados, mudando a perspectiva do propósito de tais ferramentas, além de inserir 
ainda mais os conhecimentos no dia-a-dia do aluno. 

Por fim concluímos que o uso do blog como portifólio ajudou muito no acompanhamento 
do desenvolvimento da produção, bem como a simplicidade do uso facilitou o uso por parte dos 
pesquisados. Essa tecnologia da web 2.0 mostrou-se eficaz assim como o uso do facebook como 
apoio ao ensino de Matemática. 
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Resumo 
O uso de recursos tecnológicos, em especial de computadores na educação, vem 
qualificando processos de ensino e aprendizagem. Esta percepção ganha força ao 
analisar uma parceria existente entre a Universidade de Passo Fundo e a Secretaria 
Municipal de Educação de Passo Fundo, Brasil, que tem se consolidado através da 
realização de projetos na área de informática educativa e inclusão digital. Um desses 
projetos é a Olimpíada de Programação de Computadores para Estudantes do Ensino 
Fundamental, usando o Scratch. Este artigo relata a metodologia da Olimpíada, bem 
como apresenta a análise de dois desafios constituintes da prova final. Foram 
realizadas duas edições, em 2013 e 2014, das quais participaram 29 equipes da cidade 
de Passo Fundo e região. Nelas foi possível constatar, entre outros elementos, que a 
programação de computadores apresenta grande fascínio nos jovens e possui grande 
potencial didático-pedagógico, desenvolvendo habilidades como o raciocínio lógico, 
pensamento procedimental e interdisciplinar. 

Palavras chave: Programação de computadores, Olimpíadas, Scratch, inclusão 
digital, conceitos matemáticos, raciocínio lógico. 

 

mailto:teixeira@upf.br
mailto:arianepazinato@upf.br
mailto:neuza@upf.br
mailto:jaqueline.fmma@gmail.com
mailto:adlerjgross@gmail.com


Olimpíada de Programação de Computadores para estudantes do ensino fundamental: … 445 

Comunicación  XIV CIAEM-IACME, Chiapas, México, 2015. 

Introdução 
É indiscutível a importância que a área de Tecnologia da Informação (TI) tem assumido no 

mundo contemporâneo, instituindo-se como elemento determinante no desenvolvimento de 
pessoas, empresas, municípios, estados e países. Motor do desenvolvimento econômico e vetor 
de agregação social, as tecnologias digitais transformam profundamente o mundo e abrem 
inúmeras perspectivas de ampliação da qualidade de vida dos indivíduos, de transparência para 
as instituições públicas e de transformação da sociedade como um todo. Entretanto é possível 
identificar claramente dois paradoxos: apesar da importância fundamental da área e de seu 
crescimento, existe um déficit de profissionais especializados neste setor, embora presente nas 
instituições de ensino há mais de 20 anos, não tem implicado melhorias nos resultados da 
educação ao redor do mundo. 

De acordo com dados divulgados pela IDC América Latina, existe atualmente, no Brasil, 
uma carência de cerca de 39,9 mil profissionais de tecnologia sendo que até 2015, esse número 
deve crescer para 117 mil vagas abertas sem que os empregadores encontrem profissionais 
qualificados para atendê-las. Tal demanda já é reconhecida como urgente pela comunidade 
internacional e criando-se projetos como o code.org, liderado por grandes nomes da política, 
cultura, entretenimento e negócios do século XXI, como, por exemplo: Bill Clinton, ex-
presidente dos EUA; Bill Gates, fundados da Microsoft; William, Músico da banda The Black 
Eyed Peas e empresário; Mark Zuckerberg, fundador do Facebook, dentre outros. No Brasil, diz 
o estudo, somente em áreas como rede essencial, segurança, telefonia IP e redes sem fio haverá 
uma lacuna de 23,6 mil profissionais. Percentualmente, segmentos como comunicações 
unificadas, vídeo, computação em nuvem, mobilidade, data center e virtualização serão as áreas 
com maior número de vagas abertas em comparação com o volume de profissionais qualificados 
disponíveis. 

Neste contexto Passo Fundo, Rio Grande do Sul, Brasil ocupa lugar de destaque e 
estratégico no cenário da TI fora das capitais nacionais uma vez que conta com uma grande base 
de empresas na área, associações de profissionais e empresas da área de Tecnologia da 
Informação (TI), incubadoras empresariais e parques científicos e tecnológicos, além de vários 
cursos de nível médio e superior de graduação e pós-graduação na área de TI. 

Diante desta realidade, é fundamental que se oportunizem espaços para o desenvolvimento 
de competências na área de TI desde o ensino fundamental, pois além de auxiliar a sanar esta 
demanda do mercado profissional, as tecnologias da informação podem ser um excelente aporte 
para os processos de ensinar e de aprender nas diferentes áreas do conhecimento. 

Segundo D'Ambrosio (1998), um dos grandes desafios que se apresenta aos professores é 
oferecer espaço que oportunize ao estudante o despertar da criatividade e o aprimoramento do 
raciocínio lógico matemático, propiciando assim uma aprendizagem contextualizada e conectada 
às demais ciências e à sua realidade. É preciso registrar que inacreditavelmente, um alerta feito 
há 16 anos atrás mantém-se relevante uma vez que se verifica que a utilização das tecnologias 
digitais em contexto educacional tem ficado aquém das expectativas e do potencial daqueles que 
chamamos de nativos digitais. É como ferramenta auxiliar neste processo de ensinar e aprender e 
de criação de propostas que de fato desafiem os estudantes do século XXI, que a programação 
em computadores e a matemática estão interligadas. A matemática possibilita o desenvolvimento 
do raciocínio lógico e a programação necessita desta habilidade para elaborar e executar projetos 
em qualquer área do conhecimento. 
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Nesta perspectiva, o Grupo de Estudo e Pesquisa de Inclusão Digital, da Universidade de 
Passo Fundo (UPF), em parceria com o Projeto Interação das Olimpíadas Brasileiras de 
Matemática para as Escolas Públicas com o Ensino da Matemática da UPF e  com a Secretaria 
Municipal de Educação de Passo Fundo, vem promovendo há dois anos a Olimpíada de 
Programação para Estudantes do Ensino Fundamental. A Olimpíada é destinada a estudantes do 
6º ao 9º ano de escola públicas e tem por objetivos promover a introdução de programação de 
computadores no ensino fundamental, através do software Scratch; criar novas formas de 
utilização dos recursos de informática das escolas para o auxílio nas diversas áreas do 
conhecimento; despertar interesse para as áreas de matemática e informática; proporcionar novos 
desafios aos estudantes, visando à interdisciplinaridade; aproximar a Universidade das redes 
públicas de ensino. 

O presente artigo tem por objetivo, a partir da reflexão teórica acerca da importância da 
programação de computadores, relatar a experiência das duas edições da Olimpíada, que 
ocorreram, respectivamente, em 2013 e 2014, e analisar  dois dos desafios da prova final que 
envolveram conceitos matemáticos 

Fundamentação Teórica 
As tecnologias contemporâneas contribuem ativamente para a transformação do mundo, 

auxiliando na melhoria da qualidade de vida dos indivíduos, no processo de transparência das 
ações de instituições públicas e na vida da sociedade como um todo. Por permitir a 
interatividade, o uso das tecnologias digitais pode ser um recurso potencializador para o processo 
de ensino e aprendizagem, já que a construção do conhecimento é um processo dinâmico e 
participativo. Havendo cooperação entre os estudantes e entre estudantes e professores, o 
aprendizado tende a acontecer de forma efetiva e significativa. 

Além disso, um profissional competente para atuar no segmento de TI necessita, hoje, além 
do conhecimento técnico na área, outras habilidades, tais como: adaptação às mudanças, 
capacidade de atualizar-se constantemente, capacidade de se relacionar, competências na área de 
análise matemática e da programação, entre outras. 

No contexto de constante e emergente atualização em que o mundo se encontra, muitas 
vezes a escola necessita da mudança de parâmetros. Para Lévy (1999) o papel da informática não 
é o da inteligência artificial, mas sim auxiliar na inteligência coletiva. Segundo o autor, 
inteligência coletiva é “[...] a valorização, a utilização otimizada e a criação de sinergia entre as 
competências, as imaginações e as energias intelectuais, qualquer que seja sua diversidade 
qualitativa e onde quer que esta se situe.”  

Nesta perspectiva, o ensino de programação de computadores representa uma alternativa 
poderosa na qualificação da formação básica de crianças, contribuindo, potencialmente, para o 
processo de ensino e aprendizagem em todas as áreas do conhecimento, em especial para a 
Matemática, uma vez que possibilita o desenvolvimento do raciocínio lógico.  

Pensando sobre programação enquanto prática  
Para Papert (1986) programar implica capacidade para  comunicar-se com o computador, 

utilizando uma linguagem que possa ser entendida tanto pela máquina, quanto pelo homem. 
Como crianças são ótimas na aprendizagem de línguas, elas facilmente aprenderiam a 
comunicar-se com um computador através de uma linguagem de programação. 
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Além disso, um programa de computador é “um conjunto de instruções que diz ao 
computador o que deve ser feito e quando, como se fosse um roteiro de filme ou uma receita 
culinária. O computador (máquina) sem esses programas é como um bloco de pedra! É incapaz 
de fazer qualquer coisa; nem mesmo funciona!” (Zímmerl, 2008)  

Existem diferentes interfaces disponíveis com vistas a suportar a programação de 
computadores. Dentre estas linguagens que auxiliam na programação de computadores, pode-se 
destacar o software Scratch. Criado no Massachusetts Institute of Technology – MIT, é um 
recurso interdisciplinar voltado ao usuário infantil e jovem. Os comandos, no Scratch, 
encontram-se na forma de componentes gráficos, através de uma interface visual intuitiva, 
conforme mostrado na Figura 1, tem se consolidado como um poderoso recurso para o 
aprendizado de conceitos lógicos, matemáticos e computacionais por alunos de diferentes níveis..  

 
Figura 1: Tela inicial do Scratch 1.4  

A programação no Scratch é feita através de blocos de comandos que são encaixados uns 
nos outros, formando a sequência de comandos que se deseja. Os blocos são concebidos para se 
encaixar apenas de uma única forma, o que faz sentido sintaticamente, evitando erros de sintaxe, 
porém não lógicos. 

Segundo Pinto (2010), o Scratch tem muitas potencialidades, entre elas podem ser citadas 
as seguintes: liberdade de criação; criatividade associada a programas abertos e sem limitações 
do software; comunicação, colaboração e compartilhamento associados à aprendizagem e 
facilitados pelas ferramentas da Web que permitem a publicação direta;  aprendizagem de 
conceitos escolares, partindo de projetos livres ou não escolarizados; manipulação de mídias, 
permitindo a construção de programas que controlam e misturam gráficos, animação, texto, 
música e som. 

Além disso, possibilita aos usuários o desenvolvimento de competência para a resolução de 
problemas e para a concepção de projetos com raciocínio lógico, decomposição de problemas 
complexos em partes mais simples, identificação e eliminação de erros, desenvolvimento de 
ideias, desde a concepção até a concretização do projeto, concentração e perseverança (Marques, 
2009). 
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Martins (2012) em sua pesquisa afirma que:  
Quando o próprio aluno cria, faz, age sobre um software, experimenta o ciclo que Dewey 
chamou de continum experiencial, decidindo o que melhor solucionaria um problema, torna-
se sujeito ativo de sua aprendizagem. Afinal, o computador, ao ser manipulado pelo 
indivíduo, na visão construcionista de Papert, permite a construção e reconstrução do 
conhecimento, e a aprendizagem torna-se uma descoberta. Quando a informática é utilizada a 
serviço da educação de forma inventiva, o aluno ganha em qualidade de ensino e 
aprendizagem e exercita sua criatividade.  

Neste sentido, analisando a evolução do processo de aprendizagem será mais fácil observar 
e desenvolver formas de ensinar o que possam vir a atender as demandas atuais. Assim, nas 
palavras de Pozzo, “não se trata de adaptar nossas formas de aprender e ensinar a esta sociedade 
que mais nos exige do que nos pede, como também modificar essas exigências em função de 
nossas próprias crenças.” (2002). 

É preciso envolver o aluno em atividades participativas, que estimulem seu raciocínio, em 
consonância com uma prática formativa e não meramente armazenadora de informações. Uma 
das possibilidades para esse envolvimento é oportunizar espaços para desenvolver a 
habilidade  de escrever programas de computador. Quando as pessoas aprendem a programar, 
elas aprendem estratégias importantes para a resolução de problemas, promover a introdução de 
programação de computadores no ensino fundamental, através do software Scratch; criar novas 
formas de utilização dos recursos de informática das escolas para o auxílio nas diversas áreas do 
conhecimento; despertar interesse para as áreas de matemática e informática; proporcionar novos 
desafios aos estudantes, visando à interdisciplinaridade; aproximar a Universidade das redes 
públicas de ensino de design e comunicação de ideias. 

Neste sentido, em 2013, através de um trabalho interdisciplinar entre os cursos de Ciência 
da Computação e Matemática da Universidade de Passo Fundo foram idealizadas as Olimpíadas 
de Programação de Computadores de escolas públicas com o objetivo de  promover a introdução 
de programação de computadores no ensino fundamental, através do software Scratch. Além dos 
desafios desenvolvidos a partir da interseção das áreas, foi criada metodologia específica para 
esta atividade, descrita a seguir. 

Metodologia das Olimpíadas 
A Olimpíada de Programação de Computadores para Estudantes do Ensino Fundamental é 

uma competição destinada aos estudantes de escolas da educação básica, a partir do sexto ano, de 
Passo Fundo e região. Ela está dividida nas seguintes etapas: inscrição, treinamento e 
competição. 

Inscrição. Cada escola pode inscrever no máximo duas equipes, compostas por um 
professor responsável, um professor suplente, três alunos titulares e dois alunos suplentes do 
ensino fundamental, a partir do sexto ano. Para as inscrições é destinado um período de 
aproximadamente um mês conforme informações no site oficial da olimpíada 
(http://olimpiada.mutirao.upf.br)  

Treinamento. Esta etapa consiste em: oficina preparatória, desafios semanais e visitas às 
escolas inscritas.  

As equipes inscritas participaram da oficina preparatória no Laboratório Central de 
Informática da Universidade de Passo Fundo, onde é apresentado o regulamento, o software 
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Scratch versão Linux e criada uma conta de usuário para cada equipe no site oficial do scratch 
(http://scratch.mit.edu). São realizadas as atividades propostas pela equipe organizadora, 
possibilitando aos estudantes e professores, o manuseio do Scratch.  

Após a oficina, durante dez semanas, são disponibilizados desafios semanais às equipes 
participantes através do site oficial da olimpíada. As soluções devem ser postadas na página 
oficial do Scratch, por meio da conta de usuário de cada equipe.  Com intuito de exemplificar as 
tarefas desta etapa, escolhemos a tarefa 21 de 2013:  

Insira um objeto que percorra um trajeto em diagonal delimitado, desde o ponto de partida 
até o ponto de chegada, utilizando as setas do teclado (seta direita ou esquerda). Insira, no 
meio deste trajeto, um obstáculo. Para superá-lo e seguir adiante o objeto deverá solicitar 
seu nome. Quando alcançar o ponto de chegada deve retornar ao início. 

Esta tarefa requer leitura, interpretação, raciocínio lógico e aplicação dos seguintes 
conceitos matemáticos: direção, diagonal, coordenada cartesiana e ângulos.  

As figuras 2, 3 e 4 ilustram a solução da tarefa realizada pela equipe Avast, da  Escola 
Estadual de Ensino Médio Armindo Edwino Schwengber, do município de Colorado e da equipe 
Machado, da Escola Estadual de Ensino Fundamental Dr João Carlos Machado, de Sarandi. 

   
(a) Equipe Avast    (b) Equipe Machado 

Figura 2: Programação do deslocamento  
 

   
(a) Equipe Avast    (b) Equipe Machado 

Figura 3: Programação do choque 
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(a) Equipe Avast    (b) Equipe Machado 

Figura 4: Liberação do caminho. 

As duas equipes realizaram o proposto na tarefa. Percebemos que a Equipe Avast executou 
somente o que estava sendo solicitado. Já a Equipe Machado, além de realizar a programação 
dos objetos, criou um cenário de acordo com o contexto descrito. 

Comparando as soluções executadas pelas equipes, podemos afirmar que o Scratch 
possibilita o desenvolvimento do raciocínio lógico necessário à programação. É um ambiente 
adequado para expressão da criatividade na criação de cenários e objetos, interação entre sprite1, 
interação entre objeto e usuário, entre outros.  

Outra ação realizada nesta etapa é a visita às escolas. Previamente agendadas, são 
destinadas ao suporte técnico das equipes, quando necessário, bem como o acompanhamento da 
execução das tarefas semanais. Como objetivo complementar, destaca-se o desejo de motivar as 
equipes para a competição.  

Competição. As equipes são recepcionadas num espaço preparado para a competição 
nas dependências da Universidade de Passo Fundo. Na abertura, as equipes conhecem o 
regulamento e as regras gerais da competição. Durante um tempo previamente determinado, as 
equipes recebem o material impresso contendo os desafios a serem executados, conhecem a 
pontuação atribuída a cada desafio e realizam a programação. Quando julgarem concluído 
determinado desafio, as equipes encaminham para a avaliação da banca. Ao término do tempo 
estabelecido, é divulgada a classificação das equipes e os vencedores. A premiação prevê 
primeiro, segundo e terceiro lugares.  

Na primeira olimpíada, o foco dos desafios foi o raciocínio lógico e a matemática. Dos oito 
desafios propostos, três deles foram adaptados da Olimpíada Brasileira de Matemática para 
Escolas Públicas (OBMEP). Na segunda, optou-se por uma abordagem interdisciplinar. Logo, os 
desafios envolveram animação de histórias, sequências musicais, games e operações 
matemáticas. Neste artigo, escolhemos o Desafio 1 das Olimpíadas de 2013 e 2014. 

Desafio 1 (2013): O macaco Kako deve subir uma escada com 18 degraus e alcançar o 
cacho de bananas, que está no topo desta. Só que a escada está muito lisa e Kako têm 
dificuldade de subir. A cada passo, Kako sobe três degraus e desliza dois. 
                                                 
1 Sprite: objeto a ser programado no software Scratch. 
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1- Construir o objeto escada, conforme descrição. 
2- Mostrar Kako subindo a escada, conforme o critério descrito.  
3- Mostrar o total de passos que Kako levou para chegar ao topo da escada. 

PONTUAÇÃO TOTAL: 5 pontos. 
 

Desafio 2 (2014): Música - A casa  (Vinicius de Moraes) 
mi mi fa sol mi| Era uma casa    
la la la sol mi| muito engraçada    
sol sol sol fa re| Não tinha teto    
fa fa fa mi do | não tinha nada    

 mi mi fa sol mi| Ninguém podia    
la la la sol| entrar nela não    
sol sol sol fa re| Porque na casa    
fa fa fa mi do| não tinha chão    

do do do do la| Ninguém podia    
do do do do sol| dormir na rede    
sol sol sol fa re| Porque na casa    
fa fa fa mi do| não tinha parede    

 do do do do la| Ninguém podia    
do do do do| fazer pipi    
sol sol sol fa re| Porque penico    
fa fa fa mi do| não tinha ali    

mi mi fa sol mi| mas era feita    
la la la sol mi| com muito esmero    
sol la sol si si| Na rua dos Bobos    
sol la si do do| número zero 

a) Crie, pelo menos, uma lista e armazene sequência de notas.  
b) Programar a música conforme as notas e batidas, seguindo o ritmo e utilizando a(s) lista(s) 

criada(s) no item a).  
c) Inserir um cenário e um objeto.  
d) Fazer com que o palco e o objeto interajam, acompanhando o ritmo.  
PONTUAÇÃO TOTAL: 100 pontos 

Análise dos Desafios e Considerações Finais 
Como parte das competências matemáticas explicitadas nos Parâmetros Curriculares 

Nacionais (Brasil, 1998), comunicar-se utilizando as diversas formas de linguagem empregadas 
na Matemática é uma competência que exige do aluno fazer diferentes representações 
matemáticas para um determinado problema ou questão.  

Neste contexto, com os desafios propostos nas duas olimpíadas, foi proporcionado aos  
competidores situações que despertassem curiosidade; capacidade  de resolver problemas, 
formular hipóteses, selecionar estratégias de resolução; comunicação e transmissão conceitos, 
ideias e procedimentos, tanto em linguagem corrente como em linguagem de programação, neste 
caso, no Scratch.   

No desafio de 2013, é importante salientar que conceitos matemáticos, tais como simetria, 
deslocamento no plano cartesiano e variável, eram necessários para a construção de degraus da 
escada com o mesmo espaçamento, movimentação do macaco e  controle de seus passos. Foram 
escolhidas para apresentar neste artigo as programações realizadas pelas equipes Avast e 
Giocondocanali, da Escola Municipal de Ensino Fundamental Giocondo Canali, do município de 
Tapejara, respectivamente, segundo e primeiro lugares da competição.. 

A Equipe Avast, em sua estratégia, na construção da escada determinou o número de 
passos necessários para realizar o movimento de subir três degraus e deslizar dois, para então 
contabilizar, na variável “passos”, o total de passos que o macaco se deslocou (Figuras 5). 
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Figura 5: Inicialização da variável “passos”. Posição inicial do movimento do Sprite macaco. 

A equipe inicializou corretamente a variável “passos”, conforme mostrado na figura 5, e 
também inseriu na programação do Sprite macaco as coordenadas iniciais do movimento, bem 
como o controle de que reiniciasse, nesta posição, sempre que quisesse recomeçar o movimento. 

No desenvolvimento, a equipe não realizou a programação para controlar a chegada ao 
topo da escada, não cumprindo na totalidade o desafio. 

A equipe Giocondocanali optou pela estratégia de descrever as coordenadas do 
movimento do macaco, ou seja, a posição dos degraus, computando na variável “passos” o total 
de passos realizados até chegar à posição definida pela equipe (ver figura 6).  Nos blocos de 
comando, também  são apresentados a inicialização da variável e do movimento do macaco.   

 

 
Figura 6: Programação do deslocamento e palco de execução da programação.  

Analisando a programação realizada pelas equipes, ressalta-se que ao expor as estratégias 
ou formas de resolver o desafio, as mesmas demonstraram a compressão da atividade proposta. 
Mesmo que as respostas ou as propostas apresentadas não estejam totalmente corretas, observa-
se que as equipes elaboraram uma estratégia de resolução, elencaram hipóteses, entre outros, 
passos esses importantes para o desenvolvimento de raciocínio lógico. 

Para o desafio de 2014, as equipes tinham à disposição fones de ouvidos para ouvir a 
música durante o desenvolvimento da programação. O desafio requer o emprego de conceitos 
matemáticos, tais como: variáveis e listas necessários para armazenar sequências de notas; 
intervalos musicais, isto é, distância entre duas notas; e codificação e decodificação das notas. 
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Além disso, os competidores tinham que conhecer princípios básicos de música, como ritmo, 
compasso, batidas, entre outros. Estes conhecimentos foram construídos através dos desafios 
semanais preparatórios para a competição.  

Para análise da programação do desafio, foram escolhidas as equipes Machado da da 
Escola Estadual de Ensino Fundamental Dr João Carlos Machado, do município de Sarandi.e 
SSPR da Escola Municipal de Ensino Fundamental Giocondo Canali, do município de Tapejara, 
respectivamente, primeiro e terceiro lugares desta 2014.. 

A equipe Machado cumpriu com os requisitos solicitados para a resolução do desafio. A 
equipe conseguiu controlar a execução da sequência musical, utilizando-se da lista criada. Ela 
também programou a interação entre Sprite e palco seguindo o ritmo da música. A figura 7 
apresenta detalhes da solução proposta pela equipe. 
 

 
Figura 7: Programação da sequência musical e execução da programação no palco. 

A equipe SSPR cumpriu parcialmente os requisitos do desafio. Criou a lista solicitada, 
porém não a utilizou na programação da sequência musical. Construiu a sequência através da 
repetição de blocos, conforme indicado na figura 8. 

 

 
Figura 8: Bloco de comandos e palco de execução da programação. 

O não cumprimento de alguns requisitos pela equipe SSPR pode indicar dificuldades na 
interpretação do desafio ou de lógica de programação, uma vez que não conseguiram utilizar a 
lista para programar a sequência musical. 

Segundo Smole e Diniz, “o aluno, falando, escrevendo ou desenhando, mostra ou fornece 
indícios de que habilidades ou atitudes ele está desenvolvendo e que conceito ou fatos ele 
domina, apresenta dificuldades ou incompreensões.” (2001)  
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Tendo em vista esta afirmação, é que se pode comprovar que os competidores de algumas 
equipes tiveram dificuldades na interpretação do enunciado do desafio e, posteriormente, na 
elaboração da estratégia de resolução, fazendo com que não fossem cumpridos todos os 
requisitos solicitados. 

Com a realização das duas edições da olimpíada, é perceptível nas escolas participantes o 
desacomodar de alunos e professores frente ao uso de novas tecnologias nas práticas escolares. 
Isto é comprovado através do  relato de uma das professoras participantes: 

Estou agradecendo ao pessoal que se disponibilizou a vir na Escola.Estadual de Ensino Médio 
Ernesto Tocchetto, para  orientar e instalar o programa do scratch para os membros da equipe e 
se inteirarem das tarefas para as olimpíadas de programação.  
Professora orientadora, a senhora está de parabéns por esse dia. Esta semente foi plantada. 
Estou muito feliz por encontrar pessoas como esse grupo que nos presenteou com o auxilio e a 
dedicação de acreditar que podemos juntos utilizar a informática e a tecnologia para a 
formação de nossos adolescentes. 

É importante ressaltar que, a partir da participação da escola citada na olimpíada de 2014, 
vários alunos  passaram a participar de oficinas de programação utilizando o Scratch, com a 
orientação da professora e da equipe competidora.  

Assim, de acordo com Valente e Almeida(1999), as tecnologias da informação e 
comunicação podem proporcionar novas formas de aprendizagem, modificando as relações entre 
professores e alunos, ou entre alunos e alunos e entre alunos e conhecimento. 

A matemática permeia todos os conceitos utilizados na programação, direta ou 
indiretamente. Com a programação de computadores os participantes da olimpíada, 
experimentaram a matemática de uma forma diferente. Neste contexto, ela se torna algo para ser 
usado intencionalmente, sendo percebida como uma fonte de motivação na busca pelo 
pensamento criativo, em conformidade com as ideias de Papert (1986). 

Usando o Scratch, os estudantes deixam de ser somente usuários de computador, passam a 
ser seus programadores, dessa forma tornam-se cidadãos mais livres para criar e expressar suas 
ideias e convicções. 
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Resumo 
Este artigo apresenta a análise de uma orquestração instrumental identificada em um 
caso de uso do chat como meio de tutoria online da disciplina de geometria analítica 
na modalidade a distância. Como metodologia, foram analisadas as mediações 
didáticas de 23 sessões de chat de duas turmas do componente curricular geometria 
analítica de um curso de Licenciatura em Matemática a distância. Desenvolveu-se 
um esquema para caracterização dos tipos de orquestração instrumental. No caso da 
tutoria online, o esquema revelou um padrão comum às configurações do professor 
executor. Desenvolveu-se uma classificação das situações a partir da necessidade de 
tratamento e conversão nas estratégias de resolução. Constatou-se também que os 
tutores reconfiguram o cenário virtual de ensino e aprendizagem da tutoria online, 
para realizar a mediação didática de situações matemáticas que necessitam de 
representações semióticas não disponíveis no chat. 

Palavras chave: Orquestração Instrumental, Educação a Distância, Geometria 
Analítica, Mediação Didática, Registros de Representações Semióticas, TIC. 

Abstract 
This paper analyses an instrumental orchestration identified in the use of chat as a 
tool for a online didactic mediation in an undergraduate Analytic Geometry course 
on mathematics teaching. As research methodology, the didactic mediations of 23 
sessions of two years were analyzed. As results a schema was developed to 
characterize online instrumental orchestrations. The results also revealed a standard 
on virtual classes configurations prepared by the faculty responsible for the course. 
The mathematics situations were classified, taking into consideration the semiotic 
representations mobilized during the resolution. The analysis showed the tutor 
reconfigures the virtual teaching and learning environment, in order to promote 
didactic mediation of mathematics situations which needs semiotic representations 
not allowed into the chat tools. 

Key�words: Instrumental Orchestration, Distant education, Analytic Geometry, 
Didactic Mediation, Semiotic representation, Information technology.  
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Introdução 
 A tutoria online tem muitas vezes se configurado em uma sessão de bate papo que se 
desenvolve na ferramenta síncrona chat e segundo Machado (2004, p.13), “é o método mais 
utilizado para efetivar a interação pedagógica”. Nessas sessões, os estudantes de cursos a 
distância têm a oportunidade de sanar suas dúvidas quanto ao conhecimento específico da 
disciplina, sobre as questões pedagógicas ou a respeito da organização da sala de aula. Criado 
para promover interações entre seus participantes por meio da escrita em língua materna, o chat 
tem provocado entraves durante a mediação de conteúdos matemáticos, particularmente, os de 
geometria analítica, campo da matemática que tem como foco o trato de questões relativas à 
geometria com o uso da álgebra. Esta tem como eixo o uso destes dois importantes sistemas de 
representação.  

 A dificuldade para realizar a mediação didática nessa ferramenta ocorre porque o chat 
limita os tipos de registros. No entanto, a matemática, como ciência abstrata, tem a representação 
como única forma de lidar e comunicar seus conceitos. Embora o chat possibilite a interação por 
meio da escrita em língua natural, computacional, numérica e de uma limitada escrita simbólica e 
algébrica, não é possível o uso de gráficos, figuras, esquemas entre outros tipos de registros 
semióticos, fundamentais à geometria analítica.  

 Enquanto no ensino presencial as ações didático-pedagógicas e de organização da sala de 
aula são peculiares do professor, na educação a distância, tais ações são racionalizadas entre 
vários personagens, o professor executor, que configura a sala de aula, o tutor que executa essa 
configuração, o conteudista que elabora o material didático da disciplina, entre outros. Essa 
forma fragmentada e dissociada em que está organizado e gerido o ensino a distância é uma 
realidade de muitas instituições no Brasil, inclusive, da instituição federal de ensino a distância 
em que se desenvolveu essa investigação.  

 Nesse contexto, uma questão nos levou a desenvolver a pesquisa: quais as estratégias 
utilizadas pelo tutor para realizar a mediação didática de geometria analítica diante das 
limitações do chat? Para responder esta questão, organizamos um quadro teórico composto pela 
Teoria das Representações Semióticas, (Duval, 2003; 2009; 2011) e da Orquestração 
Instrumental, (Trouche, 2004; 2005). Desse modo, objetivamos analisar a orquestração 
instrumental de situações matemáticas que demandem tratamento e conversão de representações 
semióticas.  

Teoria dos Registros de Representação Semiótica 
 As diversas formas de representar um objeto matemático, tais como, algébrica, simbólica, 
gráfica entre outras, são consideradas por Duval (2011) como registros de representação 
semióticas. É por meio desses registros que a matemática pode ser comunicada e compreendida 
pelo sujeito que busca ascender tal conhecimento. Além de representar, o ato de transitar entre 
representações distintas de um mesmo conceito revela aspectos diferentes deste, de forma que o 
conjunto dessas especificidades permite a aquisição de um conhecimento global do objeto 
matemático estudado. Mas, esse conhecimento global só pode ser adquirido, segundo Duval 
(2011), mediante a coordenação de pelo menos dois registros de representação semiótica de um 
mesmo objeto, assim como, a realização de transformações nos mesmos, as quais ele classifica 
em: tratamento e conversão.  
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 O tratamento consiste em um processo no qual o registro semiótico se transforma sem sair 
do sistema de representação a que pertence. Diferentemente, a conversão é o processo de 
transformação em que um registro sai de seu sistema de representação para outro. Embora as 
transformações sejam extremamente relevantes ao indivíduo que deseja ascender os objetos 
matemáticos é necessário que se valorize o processo de conversão. Primeiro, porque o esforço 
cognitivo que o estudante precisa exercer na conversão é muito superior ao exigido no 
tratamento (Duval, 2003). Segundo, porque, de acordo com Duval (2009), a dificuldade dos 
estudantes para aprender muitos conceitos matemáticos está relacionada a este tipo de 
transformação. Por último, por ser a conversão, a transformação que revela as especificidades 
que cada representação guarda a respeito de um mesmo conceito, evitando que se confunda a 
representação de um objeto matemático com o seu próprio conceito.  

Teoria da Orquestração Instrumental 
O termo orquestração instrumental consiste em uma metáfora que Trouche (2004) usa para 

comparar a sala de aula a uma orquestra. Nela, o educador é o maestro, os aprendizes os 
músicos, as tecnologias os instrumentos e as situações de ensino os repertórios. Segundo 
Trouche (2005, p. 126):  

Uma orquestração instrumental é o arranjo sistemático e intencional dos elementos (artefatos 
e seres humanos) de um ambiente, realizado por um agente (professor) no intuito de efetivar 
uma situação dada e, em geral, guiar os aprendizes nas gêneses instrumentais e na evolução e 
equilíbrio dos seus sistemas de instrumentos. É sistemático porque como método, 
desenvolve-se numa ordem definida e com um foco determinado, podendo ser entendido 
com um arranjo integrado a um sistema; é intencional porque uma orquestração não descreve 
um arranjo existente (sempre existe um), mas aponta para a necessidade de um pensamento a 
priori desse arranjo. (Trouche, 2005, p.126) (Tradução: Bellemain, F.) 

Esta teoria tem contribuído com investigações que buscam compreender como as escolhas 
e arranjos, realizados pelo professor para tratar situações matemáticas, tendo como suporte um 
ambiente rico em tecnologia, os ajudam a conduzir os estudantes ao conhecimento matemático. 
As etapas da orquestração (Drijvers et al., 2010) são: a configuração didática, o modo de 
exploração e o desempenho didático. De uma forma geral, a configuração didática consiste na 
organização da sala de aula, na escolha das tecnologias e situações matemáticas envolvidas. Para 
Drijvers et al. (2010), essas configurações do ambiente e dos artefatos escolhidos devem ser bem 
planejadas antes de sua execução durante a aula, considerando a dificuldade para modificá-las.  

A segunda etapa de uma orquestração instrumental é o modo de exploração que diz 
respeito à participação de cada sujeito nesse processo, seja ele professor ou estudante. Esta é uma 
etapa que segundo Trouche (2005) consiste nas estratégias de gestão aplicadas, sejam quanto à 
situação problema ou quanto à gestão dos artefatos. 

Por fim, tem-se o desempenho didático, uma etapa introduzida por Drijves et al. (2010), 
que trata das decisões que o educador terá que tomar diante de situações inesperadas sejam 
referentes às tecnologias ou às situações matemáticas. Além disso, nessa etapa, busca-se verificar 
a viabilidade e o sucesso das escolhas do professor ou do aluno nesse processo. 

Metodologia 
 Na pesquisa de mestrado analisamos um caso de uso do chat como meio de tutoria online 
no componente curricular de Geometria Analítica da Licenciatura em Matemática na modalidade 
EAD de uma instituição federal de ensino superior. As tutorias online de duas turmas foram 
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analisadas. Utilizou-se das técnicas da análise de conteúdo (Bardin, 1997), para organizar, 
descrever e interpretar os dados a serem analisados. As falas das sessões analisadas são a unidade 
de registro e as conversas são as unidades de sentido. Os dados coletados resultaram da 
observação no ambiente virtual de ensino das turmas. Foi identificado um total de 23 sessões de 
chat com mediações que discutiam o conteúdo matemático em foco. 

 Dessa forma, foram estabelecidas três etapas para o desenvolvimento desse trabalho: 
descrição do cenário da tutoria online de geometria analítica à luz da Teoria da Orquestração 
Instrumental, comum às sessões; caracterização dos modelos de orquestração instrumental da 
tutoria online de geometria analítica; análise da mediação didática dos modelos de orquestração 
descritos, à luz da Teoria dos Registros de Representação Semiótica. Além da coleta de dados 
realizada a partir da observação do cenário da sala de aula virtual da disciplina de geometria 
analítica, utilizamos os registros das interações das sessões de chat e os documentos postados na 
sala, tais como: atividades, avaliações, livro didático, questões e fichas de exercícios. 

 Neste artigo, discutimos os resultados relativos a um dos modelos de orquestração 
instrumental da tutorial online, já caracterizado em pesquisa de mestrado. 

Modelo de Análise da Orquestração Instrumental em Tutoria Online 
 As salas de aula virtuais da modalidade de ensino a distância são organizadas pelos 
professores executores para atender às necessidades dos estudantes e tutores durante os módulos 
de execução do componente curricular. Em geral, as configurações estão alinhadas às propostas 
pedagógicas das instituições e às especificidades de cada disciplina. As escolhas do professor 
executor quanto aos artefatos que serão utilizados, assim como a gestão do conteúdo, das 
situações problemas e dos métodos avaliativos entre outros, conduzem o trabalho desenvolvido 
pelo tutor, inclusive durante a tutoria online.  

 No entanto, o professor executor configura a sala de aula, não as sessões de chat, para as 
quais são determinadas apenas as regras de funcionamento, tal como os horários e a duração das 
mesmas. Desse modo, observamos sessões de chat de duas turmas da disciplina de geometria 
analítica, buscando identificar os aspectos comuns a cada uma delas, na intenção de encontrar 
um modelo de cenário que pudesse nos guiar na caracterização de orquestrações instrumentais.   

O cenário padrão da tutoria online de geometria analítica 
 Para caracterizarmos uma orquestração instrumental da tutoria online, inicialmente, 
elaboramos um esquema que relacionava, ainda que de forma geral, os aspectos do ambiente 
virtual da disciplina de geometria analítica com as etapas da Teoria da Orquestração 
Instrumental: a configuração didática, o modo de exploração e o desempenho didático. Tais 
aspectos foram identificados a partir das observações realizadas no cenário das salas de aula, nos 
documentos disponibilizados nas mesmas e no conteúdo das interações das 23 sessões de chat de 
duas turmas de geometria analítica a distância. O esquema abaixo foi criado para ajudar na 
identificação de modelos de orquestração instrumental desenvolvidos pelos tutores em situações 
de ensino em tempo real, a partir de aspectos comuns encontrados em todas as sessões 
observadas.  



Orquestração Instrumental da tutoria online da Geometria Analítica 460 

Comunicación  XIV CIAEM-IACME, Chiapas, México, 2015. 

 
Figura 1. Cenário padrão das tutorias online de geometria analítica. 

 No cenário padrão (Figura 1), percebemos que na configuração didática dessas sessões as 
tecnologias, as situações matemáticas, os materiais de organização da tutoria e os conteúdos do 
componente curricular sempre estavam presentes. No modo de exploração, identificamos três 
tipos de mediação utilizados pelo tutor para desenvolver sua prática docente: a didática, a 
pedagógica e a organização da tutoria. No desempenho didático, verificamos a possibilidade de 
se avaliar a orquestração desenvolvida por meio do feedback do estudante em reposta às 
mediações do tutor, da identificação das decisões ad hoc do tutor e do desempenho dos 
estudantes nas atividades realizadas, que pode ser visto nos recursos de avaliação. A seguir, 
detalharemos a composição do cenário padrão da tutoria online. 

A configuração didática 
 A tutoria online é organizada pelo tutor com base na configuração da sala de aula virtual 
que é realizada pelo professor executor. Tecnologias, atividades, livro didático, orientações, 
enfim, toda a estrutura didática, pedagógica e organizacional da sala fica à disposição do tutor 
que decide a partir da dúvida do estudante o que irá utilizar dessa configuração para realizar as 
mediações. Em alguns casos, essa configuração prévia não dá ao tutor o suporte necessário para 
que consiga mediar o conhecimento matemático em foco, o que dificulta o processo de ensino e 
de aprendizagem, levando-o a reconfigurar em tempo real, alguns aspectos das sessões. Para 
Drijvers et al. (2010) modificações na configuração didática não é algo fácil de realizar durante a 
execução da mesma. 

 
Figura 2. Configuração didática da tutoria online. 
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 Na figura 2, especificamos o modelo padrão para configuração didática da tutoria online de 
geometria analítica das turmas. No campo Conteúdos, temos todos os assuntos pertinentes ao 
componente curricular que devem ser estudados durante a execução dos módulos do curso. Na 
Organização da Tutoria Online, temos os aspectos institucionais que determinam como a tutoria 
deve funcionar. No campo Fontes das Situações Matemáticas verificamos a origem das questões 
apresentadas pelos estudantes durante as sessões de chat. Por fim, em Tecnologias, listamos 
todos os recursos disponibilizados no ambiente para que os tutores possam fazer uso para sanar 
as dúvidas dos estudantes. 

O modo de exploração 
 Ao analisarmos as diversas interações entre os tutores e estudantes, verificamos que o tutor 
realiza essencialmente três tipos de mediação para desenvolver sua prática na tutoria (Figura 3). 
A primeira é a mediação pedagógica que diz respeito às orientações, o incentivo, os 
esclarecimentos dados aos estudantes, entre outros. A segunda é a mediação para organização 
online da tutoria considerando-a como uma sala de aula, com horário predefinido para iniciar e 
terminar, por exemplo. A terceira mediação é a didática que consiste, essencialmente, na 
estratégia adotada pelo tutor para tratar do conteúdo matemático que o aluno tem dificuldade. 
Este tipo de mediação é revelado, na maioria das vezes, a partir de uma situação problema. Nesse 
processo, o tutor precisa buscar métodos para representar os registros semióticas ou mesmo fazer 
referência aos mesmos. Terá também que gerenciar os materiais didáticos e as tecnologias 
colocados à sua disposição para esclarecer as dúvidas que são apresentadas pelos estudantes. 

 
Figura 3. Modo de exploração da tutoria online 

 É no modo de exploração que o tutor busca métodos e estratégias para gerir as escolhas da 
configuração didática desenvolvida pelo professor executor, podendo inclusive, dependendo da 
situação e necessidade, reconfigurar a estrutura padrão.  

O Desempenho Didático 
 Nessa etapa, o tutor poderá verificar o sucesso da configuração proposta pelo professor 
executor, da reconfiguração que necessitou realizar para sanar as dúvidas dos estudantes, das 
mediações realizadas, das estratégias utilizadas, enfim, o quão bem sucedidas, ou não, foram as 
suas escolhas e ações de uma forma geral, inclusive as não previstas. Na figura 4, especificamos 
como isso pode ser feito. 
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Figura 4. Desempenho didático da tutoria online. 

 O desempenho didático de uma orquestração poderá ser verificado no feedback do 
estudante dado ao tutor em resposta às mediações realizadas, sejam elas de ordem didática, 
pedagógica ou organizacional. Outro aspecto relevante a ser considerado são as decisões ad hoc 
tomadas pelo tutor diante de situações não previstas por ele, seja qual for a natureza da 
mediação. Tais decisões são comumente evidenciadas durante algumas interferências, uma delas 
são os problemas com a conexão. 

 Nessa etapa da orquestração, os recursos de avaliação também podem contribuir bastante, 
pois revelam o desempenho dos estudantes quanto ao conhecimento discutido nas sessões. É 
importante salientar que o feedback do estudante em relação à mediação do tutor, nem sempre 
traduzirá sua realidade. É muito comum, durante as mediações didáticas, por exemplo, o tutor 
explicar uma determinada questão por uma linha de raciocínio e o estudante confirmar que 
entendeu, porém, quando é desafiado à resolver outra questão da mesma natureza, não consegue 
ou apresenta dificuldades semelhantes às da primeira situação.  

Análise de um Modelo de Orquestração de Tutoria Online 
 Nas próximas sessões apresentaremos a análise de um modelo de orquestração 
instrumental da tutoria online. Para tal, consideramos inicialmente o cenário desse modelo de 
orquestração, caracterizando seus aspectos quanto à sua configuração didática, seu modo de 
exploração e desempenho didático.  

 Selecionamos para discutir neste artigo, a tutoria de uma situação caracterizada por não 
possuir, nos recursos disponíveis na sala de aula virtual, uma fórmula direta capaz de resolvê-la. 
Nesse caso, faz-se necessário criar estratégias de resolução com o auxílio de imagem (esquema, 
gráfico, figura, etc) para que se tenha um melhor entendimento do que se trata, e se poder 
modelar algebricamente.  

Cenário de uma Orquestração Instrumental da tutoria online 
 A partir da descrição do cenário padrão das tutorias online de geometria analítica, 
escolhemos um tipo de situação matemática, discutida em uma das sessões de chat para 
descrever uma orquestração instrumental. Isto porque, segundo Trouche (2005), os arranjos 
realizados pelo professor num determinado ambiente virtual ou real visam orientar a gênese 
instrumental dos estudantes no uso de tecnologias para compreensão e resolução da situação 
matemática.  
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Figura 5. Cenário de uma Orquestração Instrumental da tutoria online 

 Dessa forma, no esquema da figura 5, especificamos cada fase da orquestração 
instrumental online desenvolvida pelo tutor. Vale salientar que os dados marcados em vermelho 
são aspectos não comuns a todas as sessões, mas específicos desses trechos da sessão que trata 
de uma situação matemática. Isto ocorre porque durante as mediações didáticas nas quais o tutor 
discute o conhecimento matemático com os estudantes, suas decisões quanto a que ferramenta 
utilizar ou que conhecimento prévio exigir, ou ainda que estratégia de resolução propor são 
motivadas pelos tipos de situações matemáticas, de estratégias, representações e transformações 
semióticas utilizadas nas mesmas para resolvê-las.   

 No esquema, a configuração didática organizada pelo tutor para ajudar uma estudante a 
resolver a situação matemática, ultrapassa o conteúdo proposto para o módulo da disciplina que 
trata da intersecção entre uma reta e uma circunferência, ambas dadas por equações e da 
distância entre dois pontos. Percebemos que na Tutoria dessa situação, o tutor discute 
conhecimentos prévios não indicados pelo professor executor na configuração desse módulo. Os 
conteúdos extras são: Teorema de Pitágoras (Figura 6), produto notáveis e termos semelhantes de 
um polinômio.  

 
Figura 6. Reconfiguração da Configuração didática - Conteúdo 

 Adiante, discutiremos as características da situação matemática sobre a qual a estudante 
apresenta suas dúvidas. Nesse processo, o tutor escolhe as seguintes tecnologias para esclarecer 
as dúvidas da estudante sobre o conteúdo matemático: o questionário, de onde procede a situação 
em foco; o fórum, em que o tutor posta uma questão detalhadamente resolvida e “semelhante” a 
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do questionário; o livro didático para orientar o uso de fórmulas; a lista de exercícios resolvidos, 
disponibilizada pelo professor executor; e por fim, o rascunho.  

 A respeito do rascunho, é relevante informar que consiste no uso do lápis e do papel que 
está à mão do tutor e do estudante, cada um em seu espaço físico. O que um faz nesse recurso 
não pode ser visto pelo outro (Figura 7), pois não se trata de uma ferramenta que possibilite o 
compartilhamento de telas de forma que um pudesse ver o que e como o outro está fazendo. No 
entanto, é por meio do rascunho que o tutor orienta, no chat, o cálculo do estudante para que ele 
chegue à resposta tão almejada. O estudante informa como está resolvendo a questão e o tutor 
corrige passo a passo seus cálculos, ambos por meio da escrita.  

 
Figura 7. Reconfiguração da Configuração didática - Tecnologias 

 Quanto à organização da tutoria, verificamos que há uma reconfiguração na sessão. 
Embora haja a presença do tutor e de estudantes e o tempo de duração estabelecido para mesma 
seja seguido, a configuração padrão não é mantida, pelo fato dos participantes não 
permanecerem unicamente no chat (Figura 8), tendo que visitar o fórum para que se tenha uma 
melhor compreensão a respeito da mediação didática realizada pelo tutor. 

 
Figura 8. Reconfiguração da Configuração didática – Organização da tutoria 

 Quanto ao modo de exploração detalhado na figura 5, percebemos que a prática docente do 
tutor é explicitada nas mediações que realiza com os estudantes. Nesta sessão, a mediação 
pedagógica é identificada nas conversas em que o tutor propõe à estudante uma reflexão sobre a 
necessidade de revisar conhecimentos prévios para que ela compreenda os novos conhecimentos 
(Figura 9). O incentivo quanto aos estudos e as orientações sobre como e o que estudar são 
outras ações que fazem parte desse tipo de mediação e são bastante utilizadas. 

 
Figura 9. Reconfiguração do Modo de exploração – Mediação pedagógica 

 Na mediação didática, o tutor trata especificamente dos objetos matemáticos relacionados à 
situação matemática proposta por meio de algumas representações semióticas disponíveis no 
chat, entre elas estão a escrita natural e a algébrica. Nessa orquestração, o tutor faz uso do chat 
para tratar algebricamente a situação matemática e do fórum para mostrar uma questão 
semelhante em que propõem conversão. Embora a ferramenta fórum esteja disponível desde a 
configuração da sala de aula, o ato do tutor em postar uma questão, em que possa fazer uso de 
outros tipos de representação semióticas e realizar conversões entre as mesmas, revela uma 
reconfiguração realizada pelo tutor.  
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 Quanto à mediação para organização da sala de aula, a ação do tutor nessa sessão é 
identificada nas saudações de entrada e saída dos estudantes na sala virtual, todas as vezes que o 
computador avisa que alguém entrou ou saiu, ou ainda, na orientação quanto ao tempo de 
duração da sessão, tendo em vista que uma sessão tem duração de 2h e que o tempo havia se 
encerrado fazendo com que o tutor se justifique afirmando que não poderá ultrapassá-lo (Figura 
10).  

 
Figura 10. Exemplo do Modo de exploração – Organização da sala de aula 

 O desempenho didático pode ser verificado no feedback dado pelo aluno em resposta às 
mediações de natureza pedagógica, didática e organizacional. Este retorno do aluno pode ser 
expresso na escrita quando responde se compreendeu ou não a explicação do professor, quando 
faz o tratamento da questão no chat ou ainda, quando revela aspectos do seu rascunho (Figura 
11).  

 
Figura 11. Reconfiguração do Desempenho didático – Feedback do aluno 

 Em alguns momentos, tal feedback pode levar o tutor a tomar uma decisão ad hoc, ou seja, 
algo que ele não esperava ocorre e ele precisa reconfigurar o cenário inicial. Um exemplo disso 
são os problemas de ordem técnica (queda da conexão) ou de outra natureza (ausência 
momentânea do estudante ou do tutor, mesmo “estando” na sessão (Figura 12).  

 Quando a conexão de um participante cai e ele retorna, o que foi discutido na sua ausência 
não fica registrado. Dessa forma, quem permaneceu na sessão deverá repetir todo discurso para 
aquele que retornou.  

 
Figura 12. Desempenho didático – Interferências 

 Outro aspecto considerado no desempenho didático, dessa tutoria, são as informações 
contidas nos recursos de avaliação, tal como a nota que o aluno alcançou naquela atividade 
discutida no chat. As interações dos estudantes no fórum a respeito das postagens do tutor sobre 



Orquestração Instrumental da tutoria online da Geometria Analítica 466 

Comunicación  XIV CIAEM-IACME, Chiapas, México, 2015. 

a questão matemática discutida não ocorreram, de forma que não podermos considerar tal 
recurso para fins de avaliação. Nessa orquestração, a estudante consegue uma boa nota na 
atividade a qual fica registrada na planilha de notas do ambiente (Figura 13). 

 
Figura 13. Desempenho didático – Recursos de Avaliação 

Considerações Finais 
 As observações das 23 sessões de chat de duas turmas de geometria analítica de uma 
instituição federal de ensino a distância, contribuíram para a criação de um esquema que mostra 
que a tutoria online tem um modelo padrão para seu cenário o qual é composto pelas escolhas da 
instituição (funcionamento) e do professor executor (configuração da sala aula virtual). Além 
disso, foi possível relacionar todas as características desse modelo padrão às etapas da 
orquestração instrumental, a saber: configuração didática, modo de exploração e desempenho 
didático. 

 O modelo padrão do cenário da tutoria contribuiu com a caracterização de um tipo de 
orquestração instrumental da tutoria online de geometria analítica. Tal orquestração revelou que 
embora o modelo padrão seja adotado em todas as sessões analisadas, o tutor reconfigura as 
escolhas da instituição e do professor executor, à medida que tais escolhas não dão o suporte 
necessário à sua prática.  Vale salientar, que as orquestrações instrumentais identificadas, 
inclusive a que apresentamos nesse artigo foram desenvolvidas sempre a partir de uma situação 
matemática apresentada pelos estudantes ao tutor durante as sessões. 
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Resumo 
Este trabalho apresenta o projeto Escola de Hackers, em sua perspectiva 
metodológica, bem como uma discussão a respeito dos conceitos e habilidades 
matemáticas presentes na transição da linguagem narrativa para a linguagem de 
programação. A Escola de Hackers é um projeto interinstitucional, coordenado pela 
Universidade de Passo Fundo (UPF- Brasil), que oportuniza espaço para 
desenvolvimento de conhecimentos na área de programação de computadores e de 
matemática para estudantes do Ensino Fundamental da rede pública de Passo Fundo. 
Para tanto, utiliza-se o software Scratch, pois acredita-se que sua linguagem de 
programação no formato de blocos facilita a compreensão da lógica algorítmica pelos 

estudantes. 

Palavras Chave: Programação, Matemática, Scratch, Aprendizagem. 

Introdução 
A programação de computadores pode vir a intensificar relações interdisciplinares da 

computação com outras áreas do conhecimento, em especial a matemática, e também a 
desenvolver o raciocínio lógico e a criatividade. Nesta perspectiva, a Escola de Hackers é um 
projeto que consiste em um conjunto de ações que oportunizam a alunos do ensino fundamental 
o aprendizado de técnicas de programação, utilizando o software Scratch (http://scratch.mit.edu).
O projeto é desenvolvido por Instituições de Ensino Superior da cidade de Passo Fundo sendo
elas: Universidade de Passo Fundo (UPF), Instituto Federal Sul Rio Grandense (IFSul) e
Faculdade Meridional (IMED), com apoio da Secretária Municipal de Educação de Passo Fundo
(SMEPF), Brasil.
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Na Escola de Hackers participam alunos de 6º ao 9º ano do Ensino Fundamental com 
idades entre 11 e 14 anos. As atividades na Escola de Hackers são realizadas em oficinas 
semanais por um monitor orientado pela equipe executora do projeto. Estas atividades procuram 
desafiar os estudantes a transpor a linguagem narrativa de um problema em linguagem de 
programação, na qual esse elo está permeado de conhecimento implícito de matemática.  

Além disso, a programação tende a agir de forma intermediária entre o problema narrativo 
e a formalização matemática, “podendo promover uma transição mais ‘suave’ para compreensão 
da linguagem matemática”. (Barcelos e Silveira, 2012) 

Neste sentido, apresentaremos, nesta comunicação, o projeto Escola de Hackers sob o viés 
metodológico, bem como uma discussão a respeito dos conhecimentos matemáticos informais 
presentes nos códigos de programação do software Scratch, que possibilitam esta transição 
"suave" da linguagem narrativa dos problemas que queremos resolver, para o entendimento da 
matemática formal da escola.  

Escola de Hackers 
A Escola de Hackers foi idealizada por meio de diversas ações que aconteciam na UPF em 

2013, mais especificamente no Grupo de Pesquisa em Inclusão Digital (GEPID - 
http://gepid.upf.br). A ação responsável por esta promoção foi a Olimpíada de Programação de 
Computadores para Estudantes de Ensino Fundamental, que já viabilizava a utilização do 
software Scratch pelas equipes participantes e, a partir de seu destaque na região, encontra-se em 
sua terceira edição. 

A partir disso, no início de 2014, iniciou-se as atividades da Escola de Hackers, cujo 
principal objetivo é que os estudantes destas escolas aprendam programação e realizem projetos 
no software Scratch com o auxílio de monitores, durante todo o ano letivo de 2014. Este é um 
projeto piloto, cuja pretensão é dar continuidade nos próximos anos. Dessa forma, cada 
instituição envolvida - UPF, IFSul, IMED e SMEPF - ficou encarregada de realizar atividades 
específicas do projeto nas 21 escolas municipais da cidade de Passo Fundo que participam.  

O projeto da Escola de Hackers está organizado em quatro etapas: preliminar, execução, 
formatura e avaliação. A etapa preliminar consiste na definição dos conteúdos de programação, 
elaboração de material didático pedagógico; contato com as escolas municipais; realização das 
inscrições; e formação de monitores, que são acadêmicos dos cursos de Matemática e Ciências 
da Computação da UPF, bem como a formação dos professores das Escolas do município, 
realizadas pelo IFSul. 

A etapa de execução se refere à implementação das ações da Escola de Hackers. Dentre as 
ações desenvolvidas pela Escola destacam-se a realização de oficinas semanais com duração de 2 
horas, conduzidas pelos monitores, nos laboratórios de informática das escolas inscritas. Nessa 
etapa, está se utilizando o material elaborado na etapa preliminar. Estas ações são acompanhadas 
por professores da UPF e da IMED e, em dezembro de 2014, será realizada a formatura com a 
entrega de certificados aos participantes. 

De forma a avaliarmos o desenvolvimento do Projeto, estão sendo construídos relatórios 
mensais, a partir de reuniões e seminários realizados. Após a finalização deste projeto piloto, o 
desdobramento de dará em dois momentos: a continuidade das oficinas nas escolas para novos 
estudantes, com o auxílio daqueles que já participaram do projeto, e, a realização de oficinas 
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avançadas de programação, na UPF, para estudantes destaques desta primeira experiência, 
envolvendo a robótica educacional. 

O conteúdo das oficinas foi elaborado em formato de módulos. No primeiro módulo, 
trabalhou-se a interface do software Scratch, com atividades que envolveram a troca de palco e 
de sprites1,cores, sons, trajes ou fantasias, entre outras. No segundo módulo (o projeto encontra-
se nesta etapa), está sendo trabalhado a programação, utilizando atividades que envolvem todos 
os comandos ou roteiros, inclusive as noções de variáveis, condicionais e listas. A partir das 
instrumentalizações obtidas no que já foi feito, no módulo 3 serão propostas atividades na qual 
os estudantes podem construir projetos de jogos, animações e histórias. Além desses módulos, 
também estamos elaborando um Caderno Didático, no qual serão apresentadas propostas 
pedagógicas para que possam ser aplicadas ou adequadas às futuras oficinas de programação. 

Educação, Matemática e Programação de Computadores 
Segundo Papert (2008), as crianças possuem, antes de ir para a escola, estilos orais de 

aprender e quando chegam lá precisam desenvolver estilos "leterados”2 de aprender. Para o autor, 
esta transição é menos aplicável à matemática, uma vez que o nome "matemática" é reservado 
apenas para o tipo de matemática "leterada" da escola e exclui uma base de conhecimentos 
"orais" que poderiam ser usados de alicerce para a matemática formal. Nesse sentido, a 
programação pode privilegiar a utilização destes conhecimentos informais (orais) na construção 
de algoritmos necessários para resolução dos problemas, em especial da Escola de Hackers. 

Acreditamos que esse processo sequencial utilizado na elaboração de algoritmos contribua 
para a compreensão de conceitos, teoremas, conteúdos, etc., da matemática numa situação formal 
de ensino desta ciência. A partir disso, compreendemos que é possível criarmos estratégias 
inovadoras dentro do Sistema Escolar privilegiando processos de aprendizagem pela invenção e 
criação. Papert e Freire convergem neste sentido, na qual Papert diz que para Piaget "entender é 
inventar. Ele (Piaget) estava pensando nas crianças. O princípio, porém, aplica-se a todos nós." 
(Papert, 2008). Ainda, Freire (2005) afirma que  

fora da busca, fora da práxis, os homens não podem ser. Educadores e educandos se 
arquivam na medida em que, nesta distorcida visão da educação, não há criatividade, não há 
transformação, não há saber. Só existe saber na invenção, na reinvenção, na busca inquieta, 
impaciente, permanente, que os homens fazem do mundo, com o mundo e com os outros. 
(2005, p.66) 

Na busca de uma educação mais criativa, a Escola de Hackers utiliza o software de 
programação Scratch, elaborado no Massachusetts Institute of Tecnology (MIT - http:// 
http://web.mit.edu/) por Mitchel Resnick3. O Scratch é um ambiente gráfico de programação que 
possibilita o desenvolvimento de aplicativos que integram recursos de multimídia de forma 
intuitiva. Tem por objetivo facilitar a introdução de conceitos de matemática e de computação, 
bem como oportunizar o pensamento criativo, o raciocínio e o trabalho colaborativo. Segundo 
                                                 
1 Sprite: objeto a ser programado no software Scratch. 
2 Papert (2008) utiliza a palavra "leterado" para se referir "à habilidade de ler palavras formdas com as 
letras do alfabeto”. 
3Dirigi o grupo Lifelong Kindergarten no Media Laboratory do Instituto de Tecnologia de Massachusetts 
na qual desenvolve novas tecnologias para envolver as pessoas (especialmente crianças) em experiências 
de aprendizagens criativas. Trabalhou com Seymour Papert. Recebeu o Prêmio McGraw em Educação 
para 2011. (Fonte: http://web.media.mit.edu/~mres/) 
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informações que constam no portal EduScratch (http://eduscratch.dge.mec.pt/), a ferramenta 
Scratch foi concebida e desenvolvida como resposta ao problema do crescente distanciamento 
entre a evolução tecnológica no mundo e a fluência tecnológica dos cidadãos. 

O termo “Scratch” provém da técnica de scratching utilizada pelos disco-jockeys do hip-
hop, que giram os discos de vinil com as suas mãos para frente e para trás de modo a fazer 
misturas musicais originais. Com o Scratch, é possível fazer algo semelhante, misturar diferentes 
tipos de clipes de mídia de modo criativo e usar uma programação matemática similar à feita nos 
programas de computadores reais, conforme mostra a Figura 1, porém de forma lúdica, simples e 
intuitiva (EduScratch, 2014). 

 

 
Figura 1. Tela do Scratch 2.0 

Entre os recursos do Scratch, destacam-se as competências para a resolução de problemas e 
para a concepção de projetos com raciocínio lógico, decomposição de problemas complexos em 
partes mais simples, identificação e eliminação de erros, desenvolvimento de ideias, desde a 
compreensão até a concretização do projeto, concentração e perseverança (Marques, 2012). 

O Scratch é voltado, principalmente, ao usuário infantil e jovem, mas já com adeptos da 
idade adulta. Oferece uma linguagem de programação simples, em que é possível criar projetos 
que auxiliam na aprendizagem e no desenvolvimento de habilidades matemáticas e 
computacionais, de modo a complementar e enriquecer o pensamento criativo e aprender a 
trabalhar de maneira colaborativa. Segundo Resnick (2013) 

no processo de aprender programação, as pessoas aprendem muitas outras coisas. Eles não 
estão apenas aprendendo a programar, eles são programando para aprender. Além de 
aprender idéias matemáticas e computacionais (tais como variáveis e condicionantes), eles 
também estão aprendendo estratégias para a resolução de problemas, elaboração de projetos 
e a comunicar idéias. Essas habilidades são úteis não apenas para cientistas da computação, 
mas para todos, independentemente da idade, interesse ou ocupação (s/p. Tradução dos 
autores) 

Vemos que na interação da criança com o computador, delineia-se um processo em espiral 
no qual a criança programa uma ideia inicial (hipótese) e testa. Assim, se algo não sai conforme 
previsto, a criança tem a possibilidade de refletir, propor novas hipóteses e testá-las novamente. 
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Resnick (2007) propõe um modelo de espiral que apresenta o processo sequencial de criação do 
estudante. Tal modelo inicia com “Imagine”, imaginar o que quer fazer, seguido por “Create”, 
criar o projeto a partir de suas ideias, “Play”, divertir-se com suas criações, “Share”, 
compartilhar suas ideias com outros e “Reflect”, refletir sobre suas experiências para depois 
reiniciar o processo, conforme ilustra a Figura 2. 

 
Figura 2. Modelo de Espiral de Resnick(2007) 

Dessa forma, antes de iniciar o processo em espiral, o estudante necessita do apoio do 
professor para apropriar-se dos recursos básicas do programa e conhecer alguns exemplos de 
jogos e criações já prontas para que, a partir daí, consiga imaginar o que deseja fazer. Na criação, 
o estudante utilizará tais recursos em seu projeto e o papel do professor é de mediador do 
processo, dando liberdade de criação ao estudante e, só interferindo se for solicitado. 

A diversão é um dos fatores mais relevantes para a aprendizagem, pois leva o estudante a 
querer aprender. Segundo Resnick (2007), divertir-se e aprender são ações que podem e devem 
estar intimamente ligadas, pois incentiva a busca por novos conhecimentos, a desenvolver suas 
ideias e a testar seus limites e, talvez o mais importante, a gerar novas ideias a partir de suas 
experiências. O compartilhamento do projeto é uma parte fundamental do processo criativo, 
embora a habilidade de compartilhar e colaborar seja pouco enfatizada nas atividades escolares. 
Mostrar suas criações para outras pessoas e conhecer outros trabalhos facilita a troca de 
informações e de experiências e contribui para a reformulação dos projetos e à geração de novas 
ideias. Por conseguinte, a reflexão leva o estudante a analisar se o resultado obtido foi o esperado 
e como poderia ser modificado para melhorar. Assim, novamente haverá a etapa de imaginar o 
que poderá ainda ser feito, criar, se divertir, compartilhar e refletir novamente. E a espiral 
continua. 

Com base nisso, Resnick e Rosenbaum (2013) afirmam que um projeto de construção 
criativa precisa partir do interesse do estudante e não de um conteúdo escolar pré-determinado. 
Os conteúdos específicos das área científicas podem ou não ser trabalhados dentro de um projeto 
com tais particularidades. Este é um fato importante de ser destacado, pois, o professor, ao 
determinar que ensinará certo conteúdo matemático por meio do Scratch, deverá ter cuidado para 
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não tornar a atividade de programação algo desinteressante e sem sentido ao estudante. É 
importante que eles queiram programar. 

Na verdade, a programação de computadores utiliza muita matemática, mas esta, muitas 
vezes, não se apresenta da mesma forma que na escola. O estudante, ao programar 
computadores, aplica seus conhecimentos prévios de matemática, aprende e desenvolve outros 
conhecimentos necessários à programação, sem saber necessariamente que o está fazendo. Ele 
tem a compreensão de uma matemática aplicada ao problema que está resolvendo pela 
programação, mas pode não ter clareza da relação disto com a matemática escolar. 

Para tanto, acreditamos que a programação de computadores possa facilitar a 
aprendizagem de conhecimentos matemáticos formais da escola, quando for possível a criação 
de vínculos entre o que se faz no computador e o que se aprende na sala de aula.Portanto, no ? 
tópico seguinte, apresentamos algumas atividades propostas na Escola de Hackers, assim como 
reflexões sobre os conhecimentos matemáticos encontrados.  

Atividades de programação na Escola de Hackers: discussão de conhecimentos informais 
de Matemática 

Segundo Marji (2014), as linguagens de programação mais comuns são baseadas em 
textos, que "parecem uma forma enigmática de inglês" (p.22), possuindo algumas regras de 
sintaxe, que a princípio são desafiadoras aos estudantes. Por exemplo, se você quiser escrever 
"Olá!" , na linguagem Python terá que digitar: print("Olá!"); na linguagem C++ terá que digitar: 
std::cout << "Olá!" << std::endl; na linguagem java: System.out.print("Olá!"); e na linguagem 
php: echo "Olá!". Já o Scratch, é uma linguagem de programação visual, na qual os comandos 
são representados por blocos a serem encaixados uns nos outros na implementação dos 
algoritmos, conforme a Figura 3. 

 
Figura 3. Programação em Scratch 2.0 

Os Parâmetros Curriculares Nacionais (Brasil, 1998), afirmam que comunicar-se em 
diferentes formas de linguagem é uma competência que exige do aluno fazer diferentes 
representações matemáticas para um determinado problema ou questão. O mesmo problema 
escrito na língua materna (forma narrativa) pode ser representado numa linguagem simbólica, 
como gráfico, equações, fórmulas, e inclusive numa linguagem de programação. Conforme já 
mencionado, a linguagem de programação pode servir de ponte entre a linguagem narrativa e a 
linguagem formal simbólica da matemática. 

A matemática está intrinsecamente presente em qualquer linguagem de programação sob 
uma forma diferente da aprendida na escola, conforme já foi dito. Com exceção de alguns 
algoritmos que solucionam certos tipos de exercícios de matemática escolar, como por exemplo: 
faça o sprite desenhar um triângulo retângulo, ou faça o sprite calcular as raízes de uma equação 
do 2° grau, dados seus coeficientes; e que, portanto, estão "cheios" de matemática visível aos 
estudantes, todos os outros algoritmos que podem ser criados lidam, necessariamente, com a 
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lógica matemática e com conhecimentos matemáticos informais, nem sempre visíveis aos 
estudantes. 

Nas três atividades descritas a seguir, apresentamos uma solução possível no Scratch 2.0 e 
uma análise dos conhecimentos matemáticos percebidos nos códigos de programação. Estes 
conhecimentos, no entanto, podem ser a aplicação de algum conteúdo formal específico já 
compreendido pelos estudantes ou, conforme viemos argumentando, poderão dar subsídios para 
a compreensão da matemática formal futuramente. 

Atividade 1: Crie um programa que permita que um retângulo gire de modo perceptível, quando 
clicada a bandeira verde. 

Esta é uma atividade aplicada à um conteúdo específico da matemática. Com ela, o 
professor pode ter a pretensão de trabalhar conceitos de geometria e recursos do Scratch. A 
Figura 4, apresenta uma forma de solução, realizada no Scratch 2.0. Com isso, obtemos diversas 
possibilidades de giro do retângulo, considerando o seu ponto de rotação. As figuras 5 e 6, 
mostram duas posições diferentes do ponto de rotação. 

 
Figura 4: Programação da Atividade 1 

 
Figura 5. Ponto de rotação no centro e num dos vértices do retângulo 

Esta atividade é simples, mas contém conhecimentos interessantes. Além de trabalhar o 
conceito de retângulo, desenvolve a noção de centro como uma referência para o movimento, o 
que é importante para a construção do conceito de centro de massa, centro de gravidade da 
Física. Mudando o centro (Figura 5), o movimento do retângulo muda. Também são trabalhados 
noções de ângulos - um giro completo tem 360° - e, para o movimento ser visível no programa, é 
necessário que ele gire aos poucos (esperando para girar novamente alguns segundos depois). 
Neste caso, escolhemos a repetição de 36 vezes um giro de 10° a cada 0,2 segundos. 
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Atividade 2: Crie um programa que faça um objeto se mover de modo a desenhar um 
octógono regular.  

 

 
Figura 6. Programação e visualização da solução da Atividade 2 

Nesta atividade, assim como a anterior, é necessário a compreensão prévia do conceito de 
octógono regular para definir o ângulo de rotação do objeto. Também é necessário desenvolver o 
conhecimento de que o objeto da tela precisa girar conforme o ângulo externo do octógono, mas 
este conhecimento pode ser aplicado de forma implícita (o estudante escolhe o ângulo, mas não 
sabe o que é ângulo externo de polígonos). E, para formar a figura, é preciso definir o número de 
repetições. Com isso, o estudante poderá generalizar a construção de qualquer polígono regular.  

Atividade 3: Crie um programa que solicite, via teclado, as dimensões de um retângulo, que 
desenhe o tal retângulo e forneça a medida de sua área. 
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Figura 7. Programação e visualização da atividade 3 

Esta atividade desenvolve a noção de coordenadas, no momento em que iniciamos o 
desenho de um lugar específico na tela. Também é preciso aplicar o conceito de retângulo e de 
área de retângulo. Na Figura 7, vemos que foi utilizado o recurso "variável" do Scratch. Este 
recurso tem o sentido semelhante do que se entende de "variável" na matemática, ou seja, é um 
"lugar" ou "símbolo" que representará diferentes valores numéricos que escolhemos. Neste 
código, é necessário informar um valor numérico para a variável "largura", depois para a variável 
"comprimento", na qual é armazenado na memória. Depois, outra variável é criada, para guardar 
a resposta da operação de multiplicação entre as duas variáveis anteriores. Temos, então, 
diferentes conhecimentos matemáticos envolvidos, sem contar o raciocínio lógico presente na 
superposição das categorias (cada categoria possui uma cor) que formam os blocos, conforme 
pode ser observado na programação. 
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Atividade 4: Crie um jogo que contenha pontuação 
 

 
Figura 8. Programação do submarino e visualização da Atividade 4 

 
Figura 9. Programação da bolinha 

O objetivo da Atividade 4 é de não direcionar os conhecimentos envolvidos e, portanto, 
muitas ideias inesperadas e surpreendentes podem surgir. Na Figura 8 e 9, temos um exemplo 
construído na Escola de Hackers para introduzir a ideia de construção de jogos, na qual apresenta 
uma programação mais complexa e com dois objetos em movimento, portanto, duas telas de 
programação.  

Na programação do submarino, percebe-se a utilização de coordenadas para estabelecer a 
posição de início tanto do submarino quanto da bolinha. E a condição é usada para estabelecer a 
posição do submarino, conforme a posição do mouse. É interessante observar que há uma 
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limitação da altura que o submarino pode atingir. No código, temos a restrição desta posição 
determinada pela condição "se posição y do mouse < -46, então mude y para posição y do 
mouse". Logo, se a posição do mouse for maior do que -46, ele não se mexe na direção do 
mouse.  

Na programação da bolinha, na Figura 9, percebe-se o uso de: coordenadas; operadores "-" 
e ">"; variáveis para guardar a pontuação e as vidas; noções de ângulos quando a bolinha toca o 
submarino (ângulos de incidência e reflexão); e a ideia de condição "se, então".  

Conclusão 
A Escola de Hackers, dessa forma, apresenta-se como uma possibilidade para os estudantes 

de Escolas Municipais de Passo Fundo aprenderem programação e consequentemente, 
matemática. Conforme já foi dito, a programação possibilita muitas aprendizagens e pode 
potencializar a compreensão da matemática formal da escola, mediante um trabalho paralelo nos 
laboratórios de informática das escolas com o uso de matemática informal nos códigos de 
programação. Segundo Resnick (2013) 

no processo de aprender a programação, as pessoas aprendem muitas outras coisas . Eles não 
estão apenas aprendendo uma programação, eles estão programando para aprender. Além de 
aprender noções matemáticas e computacionais (como variáveis e condições) , eles também 
estão aprendendo estratégias para a resolução de problemas, elaboração de projetos e 
comunicar idéias. Essas habilidades são úteis não apenas para os cientistas da computação, 
mas para todos, independentemente da idade, interesses ou ocupação. (p. s/n, Tradução dos 
autores) 

 Para uma criança programar em Scratch, ela não precisa saber a matemática formal da 
escola. O software permite que ela conheça seus recursos brincando e teste muitas vezes suas 
hipóteses e, portanto, a espiral do conhecimento proporciona uma visão do processo, na qual a 
reflexão sobre seus códigos de programação gera as aprendizagens.  

Como vimos na descrição das atividades da Escola de Hackers, o pensamento matemático 
referente às variáveis, por exemplo, não precisa, necessariamente ter sido trabalhado na escola 
para que o estudante consiga programar. E isso, pode também, ser validado para outros 
conhecimentos. Aliás, há uma grande possibilidade de o estudante não conseguir relacionar os 
dois tipos de variáveis, mesmo já tendo visto um deles na escola. O que observamos é um 
distanciamento dos conhecimentos formais dos aplicáveis fora da escola. 

Nesta perspectiva, o GEPID, do qual os autores deste artigo fazem parte, está engajado em 
estudos teóricos sobre o software Scratch, assim como, na concretização da Escola de Hackers e 
das Olimpíadas de Programação, como possibilidades de inclusão dos estudantes na sociedade 
cada vez mais digital, promovida por meio do conhecimento.  
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Resumo 

Este artigo apresenta uma proposta de formação do professor para o uso pedagógico 
das tecnologias digitais, com a metodologia da sequência Fedathi (SF), visando 
promover mudança da postura docente, a fim de que ele possa adequar-se ao 
universo tecnológico digital. A pesquisa, de tipo qualitativo, apoia-se em estudo de 
caso realizado numa Instituição Pública Federal de Ensino Médio, localizada em 
Fortaleza - CE, no Brasil. O sujeito da pesquisa, foi um professor de Matemática. A 
investigação deu-se em três fases: observação da aula do professor; participação do 
professor em formação sobre a SF e observação das Sessões Didáticas; após a 
formação. A coleta de dados deu-se a partir da observação direta, dos vídeos 
produzidos durante as aulas e das entrevistas semiestruturadas. Concluíu-se que a SF 
potencializou uma nova postura docente; no uso pedagógico das tecnologias, 
posibilitando ao professor tornar-se mais reflexivo nas atividades educativas.  

Palavras-chave: Formação do Professor, Tecnologias Digitais, Sequência Fedathi 

Este trabalho apresenta uma proposta de formação para o professor, para  o uso pedagógico 
das tecnologias digitais; com a sequência Fedathi (SF).  

A proposta é oferecer ao professor a oportunidade de refletir sobre sua própria prática, seu 
pensar e seu fazer. Conforme Schön (2000), esse processo ocorre num ciclo de reflexão na ação, 
reflexão sobre a ação e reflexão sobre a reflexão na ação, de modo que a visão tecnicista de 
ensino vai sendo substituída por outra forma de ensinar.  

A SF é uma metodologia de ensino estruturada em quatro etapas sequenciais e 
independentes, denominadas de: tomada de posição, Maturação, Solução e Prova. Voltada para 
o planejamento da aula, procura orientar a prática pedagógica, com o fim de estabelecer outra 
forma de relacionamento com o aluno, diferenciando-se positivamente do ensino tradicional, por 
tratar igualmente as ações do professor e do aluno durante o ensino. (SOUSA, 2013) 

mailto:marta@ifce.edu.br
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No Ensino tradicional, o professor, em geral, limita-se a reproduzir uma aula instrucional, 
baseada na lógica transmissiva do conhecimento. Nesse modelo, o professor não dá liberdade ao 
aluno para desenvolver suas habilidades cognitivas. Nesse caso, ocorrerá o que Brousseau (1996, 
p. 54) enfatiza: “se uma situação leva o aluno à solução como um trem em seus trilhos, qual é a 
sua liberdade de construir seu conhecimento? Nenhuma”. Essa postura apresenta-se inadequada 
em plena era da Informação e Comunicação, deixando o ensino aquém do desejado.  

Desse modo, questionou-se como a SF, utilizada na organização didática e metodológica 
do trabalho do professor, poderá contribuir na mudança da postura tradicional de ensino a partir 
do uso pedagógico das tecnologias digitais.  

Ibernón (2002), por exemplo, diz que o professor é chamado a assumir outra postura; 
frente ao planejamento de sua tarefa, baseada no estabeleciemnto de estratégias de pensamento, 
de percepção e de estímulos e centrar-se na tomada de decisões para processar, sistematizar e 
comunicar a informação, partindo de ações reflexivas para provocar nos alunos o espírito de 
cooperação e participação na construção do conhecimento. 

Nessa perspectiva, trabalhou-se a dinâmica da aula, com as tecnologias digitais, a partir de 
Sessões Didáticas (SD); planejadas e executadas de acordo com as concepção da SF, para tornar 
o aluno o protagonista da construção do seu conhecimento. 

A pesquisa, de natureza qualitativa, configurou-se num estudo de caso, tendo como objeto 
de estudo a postura do professor. O lócus de investigação foi uma Instituição Pública Federal de 
Ensino Médio, localizada em Fortaleza - CE, no Brasil. A experiência empírica deu-se em três 
fases: observação do professor durante a aula, formação do professor sobre a SF e observação da 
aula; após a formação. A coleta de dados deu-se a partir da observação direta das aulas, dos 
vídeos produzidos no Laboratório de Informática Educativa (LIE) e das entrevistas 
semiestruturadas. 

A seguir, apresentar-se-á a descrição da aula do professor, realizada durante a primeira 
etapa da experimentação, o que serviu de diagnóstico inicial do trabalho de tese. Nesse contexto, 
surgiu o problema da pesquisa, centrado no próprio método de ensino do professor, ao utilizar as 
tecnologias digitais em suas aulas. A partir do diagnóstico inicial, elaborou-se a proposta de 
formação sobre a SF.  

Primeira etapa: observação da aula do professor, antes da formação com a SF 
Na primeira aula observada, o professor, inicialmente, apresentou a pesquisadora à turma e 

explicou sobre o trabalho que ela pretendia desenvolver. Logo após, o professor pediu aos alunos 
para acessarem o winplot1, mas foi constatado, pelos próprios alunos, que em nenhum 
computador havia o programa. Enquanto os alunos faziam a instalação do software, o professor 
dirigiu-se até o quadro convencional e fez a explanação sobre o conteúdo de funções, explorando 
o gráfico da função do 10 grau. A ideia de trabalhar este conteúdo havia surgiu naquele momento, 
sem nenhum planejamento. Isso foi confirmado; na primeira entrevista realizada com ele, após a 
primeira fase.  

                                                 
1 O Software Winplot foi desenvolvido, por volta de 1985, por Richard Parris, professor da Philips Exeter 
Academy, nos Estados Unidos. O programa é de fácil acesso para download, consultar o site: 
http://math.exeter.edu/rparris/winplot.html 
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 Dessa forma, o professor passou a explicar como poderiam ser construídos gráficos das 
funções do 10 grau no Winplot, como visualizado; na figura 1, a seguir: 

 

 

 

    

 

 

 

 

 

O winplot é um software; que propicia uma aprendizagem por descoberta, permitindo 
trabalhar a construção de figuras em duas e três dimensões, o que contribui para uma melhor 
organização e visualização de objetos geométricos. Outra possibilidade oferecida pelo programa 
é a exploração de atividades; por meio de animações. O estudante poderá utilizar cores e linhas 
variadas para identificar na tela diferentes objetos, de forma clara e precisa. Também é possível 
mudar o objeto de um lugar para outro, num mesmo plano cartesiano, sem deformá-lo. A 
articulação do conteúdo no software, quando conduzida pelo aluno, propicia interpretações de 
ordem cognitiva e metacognitiva.  

Desse modo, depois da exposição do conteúdo, caberia ao professor propor aos alunos 
utilizarem o software para trabalhar a construção dos gráficos, esboçados no quadro 
convencional, respeitando o ritmo de aprendizagem de cada um; e dando-lhes tempo para 
realizar a “transposição informática”, mas não o fez. Segundo Souza (2010, p. 60), o termo entre 
aspas designa o trabalho sobre o conhecimento que permite sua representação simbólica e 
operacional num dispositivo informático, nos aspectos de apresentação, manipulação e 
visualização do conhecimento. Entretanto, nessa aula, não houve integração do ambiente digital 
com o conteúdo proposto. Enquanto, de um lado, o conteúdo era lançado, estabelecendo uma 
forma de ensino unilateral, pronto e acabado; de outro lado, o aluno permaneceu alheio ao   
processo, ora explorando o software; de forma desarticulada do conteúdo, ora observando 
passivamente as explicações do professor feitas no quadro. 

A abordagem tradicional de ensino, com o professor limitando-se à exposição e à 
transmissão do conteúdo matemático, predominou durante a aula. Os alunos pareciam estar no 
mesmo nível de conhecimento, recebendo o mesmo conteúdo, no mesmo ritmo. Além disso, 
havia um distanciamento do professor para com os alunos e vice-versa, afastando estes do 
processo de construção do conhecimento. Essa postura do professor ratificou as características 
do modelo de ensino tradicional. 

Souza (2010, p. 85) entende que o professor, quando se mantém distante do aluno, 
produzindo aula na forma unilateral, não contribui para a construção do conhecimento em jogo. 
Nesse processo, a autora orienta que “o docente deve levar em conta as experiências vivenciadas 
pelos alunos e seus conhecimentos anteriores, acerca das atividades desenvolvidas”.  

Figura 1. Conteúdo sobre funções do 1º grau  
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Após a observação da aula, na primeira fase, compreendeu-se que o professor precisava 
ter, em sala de aula, uma postura compatível com o novo paradigma da educação, que o coloca 
na posição de mediador de um ensino reflexivo, cujo objetivo é tornar o aluno o protagonista de 
sua própria aprendizagem, condição essencial e necessária para a construção de um modelo 
educacional diferente do paradigma tradicional. (BRASIL, 2009, p.14) 

Frente a essa realidade, percebeu-se que o problema da pesquisa estava na própria ação 
docente, situada numa prática instrucional que deixou praticamente sem efeito o uso do software 
winplot.  Desse modo, houve a necessidade de construir uma proposta de formação do professor 
para adequar-se às novas posturas de ensino. Usou-se, para isso, a SF como referencial 
metodológico, por considerá-la um instrumento ideal para discutir a prática pedagógica; no 
contexto das tecnologias digitais.  

Incluiu-se Schön (2000) neste estudo, em razão de suas ideias serem  pertinentes ao que se 
propôs desenvolver na proposta de formação; e por ser ele um teórico inserido na epistemologia 
da prática reflexiva e do conhecimento na ação. A postura do professor reflexivo muda a 
condição de mero transmissor do conhecimento.  

As fases de experimentação da pesquisa empírica foram realizadas no LIE, antes e depois 
do período da formação.  

Segunda etapa: a formação do professor com a metodologia da SF 
Após a análise da postura do professor, na primeira etapa da pesquisa empírica, com o uso 

do recurso digital (software winplot), o professor foi convidado a assistir sua própria aula, a fim 
de estabelecer um comparativo de suas ações com o modelo de ensino tradicional; e fazer uma 
autocrítica de seu trabalho, procurando identificar em suas ações os seguintes aspectos, 
característicos do ensino tradicional, conforme asegurado por Freire (1996): Exposição como ato 
exclusivo do professor; transmissão de informações, na forma unilateral, dele para o aluno, 
afastamento do aluno do processo de construção do conhecimento, tornando-o receptor passivo 
de sua própria aprendizagem, e professor como principal fonte da informação.   

Diante dos resultados constatados, realizou-se uma intervenção na prática pedagógica do 
professor, pasando a trabalhar com ele o proceso de mediação, com o intuito de mudar sua 
postura; a partir da apropriação da sequência Fedathi, o que favorece uma postura mais reflexiva 
no ensino, amparada nas concepções de Schön (2000).  

As quatro fases da SF foram exploradas na formação no momento da preparação da 
“sessão didática”, expressão que, de acordo com Rocha (2006, p.57), guarda familiaridade com 
“situação didática”, de Brousseau (1996). Enquanto; esta é formada pelas múltiplas relações 
pedagógicas estabelecidas entre professor, alunos e saber, constituíndo a parte essencial para 
caracterizar o espaço vivo de uma sala de aula, àquela reúne os mesmos elementos vinculados a 
outros, como: objetivos, métodos e recursos didáticos. 

Assim, tornou-se essencial o planejamento de sessões didáticas, objetivando nortear a 
postura do professor durante a execução da aula. A SF orienta que, na preparação da sessão 
didática, deve-se fazer a  análise do ambiente e a análise teórica: A primeira prevê a verificação 
do nível de conhecimento do aluno; sobre o conteúdo abordado (plateau)2, a escolha do material 

                                                 
2 Plateau: De acordo com a SF, significa o conhecimento do aluno acerca do assunto abordado (Souza, 
2010). 
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(recursos analógicos e digitais que serão utilizados), a duração da aula, variáveis locais, como 
hipóteses levantadas a respeito do conteúdo; dos alunos e do professor, dentre outras 
preocupações que poderão surgir durante a preparação da aula. A análise teórica envolve o 
conteúdo que será abordado. 

Na tomada de posição, que corresponde à primeira fase da SF, o professor deverá 
apresentar aos alunos a situação desafiadora ou o problema, podendo ser feito na forma escrita 
ou oral, mediante a utilização de jogo, de software educativo; ou de outra forma sugerida pelo 
próprio professor.  

Na fase da maturação, o estudante busca compreender e identificar as variáveis envolvidas 
no problema. Nessa hora, caberá ao professor intervir no processo, mediando com perguntas 
reflexivas; para ajudar o aluno a levantar hipótesis; e tecer conjecturas para o entendimento do 
problema proposto. Esse momento proporciona ao professor o feedback, a partir do qual se 
poderá constatar se os alunos estão compreendendo ou não os conteúdos ensinados.  

A solução é a fase na qual os alunos, individualmente ou em grupo, representam e 
organizam esquemas das soluções encontradas, podendo apresentá-los mediante linguagem 
escrita e/ou oral, utilizando recursos analógicos ou digitais. A postura do professor como 
mediador será a de promover desequlíbrios cognitivos e metacognitivos no aluno ao estimular as 
trocas de ideias e as discussões sobre suas próprias construções, objetivando a apropriação do 
conhecimento de modo investigativo e reflexivo.  

Na última fase, a prova, o professor faz a analogia das soluções apresentadas pelos alunos 
com os modelos científicos, por meio da linguagem formal da Matemática, finalizando, assim, o 
processo. 

Durante o período de formação, foram preparadas três sessões didáticas. No tópico; a 
seguir, analisar-se-á a postura do professor ao aplicar a primeira sessão didática; com a SF.  

Terceira etapa: observação do profesor; durante a aplicação da primeira sessão didática 
O LIE, após quatro meses fechado, em razão de reforma, reabriu mais modernizado, com 

outra estrutura física e tecnológica, incluindo um quadro interativo. Mas o professor preferiu usar 
o quadro convencional e iniciou a aula começando com uma breve exposição sobre o conteúdo 
de funções do 20 grau. Em seguida, solicitou aos alunos a construção de gráficos no winplot, a 
respeito do conteúdo exposto. 

Identificou-se, aqui, uma possível semelhança com a tomada de posição, da SF, quando o 
professor apresentou o problema, na forma oral e escrita, como mostrado na figura 2, a seguir. 

 

 

 

 

 

 

 

 
Figura 2. Conteúdo sobre funções de 20 grau 
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Durante a abordagem do problema, o professor permaneceu com a mesma postura da fase 
anterior, ou seja, não assumiu a condição de mediador; para estimular os alunos a se envolverem 
no problema, de modo individual ou coletivo. De acordo com a metodologia da SF, a mediação 
didática do professor é importante para provocar conjecturas que podem ajudá-los a obter êxito 
nas atividades educativas. Novamente, houve apenas a apresentação da situação desafiadora. 

Depois dessa etapa, iniciou-se a fase da maturação, em que os alunos debuçaram-se sobre 
a atividade e utilizaram o winplot para contruír os gráficos solicitados pelo professor. Na 
formação, enfatizou-se que a SF deixa nitidamente claro que “o engajamento do estudante nas 
atividades matemáticas está diretamente ligado à sequência das diferentes situações propostas 
mediante uma situação didática”. (LIMA, 2006, p. 44)  

Entretanto, durante a maturação, não existiu a preocupação em instigar os alunos à 
estabelecerem relações do problema com outros conhecimentos aprendidos anteriormente, 
fazendo-os levantar hipóteses e tercer conjecturas com conhecimentos anteriores, no próprio 
ambiente  digital. Com isso, o professor poderia ter obtido novamente momentos de feedback a 
respeito da aprendizagem deles. Mas, desta vez, os alunos ficaram à vontade. Alves (2011, p. 
154), um estudioso da SF, propõe que, nesta fase, o professor deve provocar situações de 
conflitos cognitivos, explorando a percepção e a intuição dos alunos sobre o conhecimento e; 
estimulando  a troca de ideias; a respeito do conteúdo.  

Terminada essa etapa, iniciou-se a fase da solução, em que os alunos foram chamados a 
apresentar suas soluções, mediante as representações dos objetos construídos. Alguns usaram o 
quadro interativo, outros preferiram apresentá-las no próprio computador, permanecendo 
sentados onde estavam.  

Um representante do grupo B foi ao quadro interativo e mostrou como se construíam 
gráficos da função do 2º grau; no software. Durante as apresentações, o professor manteve a 
postura de mediador do conhecimento, explicando também que o recurso digital facilitava a 
elaboração e a visualização dos gráficos; com mais precisão. O professor formulou perguntas 
sobre o domínio da função, mas não apresentou contraexemplos; no sentido de lançar novas 
situações; e, assim, gerar desequilíbrios de ordem cognitiva e metacognitiva, fazendo-os 
compreender que havia outra solução diferente daquela apresentada. 

Conforme Souza (2010, p.93), a refutação ou rejeição dos modelos inadequados; têm a 
intenção não apenas de mostrar aos alunos que a solução ideal deverá satisfazer o problema em 
questão, ou somente determinadas situações, mas de  apresentar “um número maior possível de 
situações que necessitem desse conhecimento, com vista à resolução”. 

Um representante do grupo D iniciou a apresentação da atividade; no quadro digital. Da 
mesma forma, o professor manteve a postura de um mediador, levando-os a refletir sobre a 
relação entre a imagem e o domínio da função. Dessa vez, formulou questionamentos e teceu 
conjecturas do conteúdo abordado. Finalizada essa etapa, o professor, então, parte para a prova, 
explicando as soluções propostas pelos grupos e formalizando, então, o conhecimento por meio 
da linguagem científica da matemática. Dessa forma, terminou a aula fazendo a conexão entre os 
modelos apresentados e o modelo matemático científico.  

A SF foi de fundamental importância por ter propiciado ao professor a transformação de 
sua postura, mesmo sem haver internalizado a metodología; de forma plena. Aos poucos, o 
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professor passou a assumir a postura de mediador, à medida que suscitava nos alunos o espírito 
investigativo e reflexivo de sua própria aprendizagem.  

Outra constatação é que o quadro interativo e o software utilizados como recursos didáticos 
serviram para facilitar a transposição do conhecimento matemático, visto que favoreceram a 
movimentação dos objetos geométricos, dando-lhes vida e proporcionando melhor nitidez e 
visualização ao estudante; e, ainda, propiciando ao professor feedback imediato da construção 
dos objetos; em movimento, impossível de ser feito no quadro convencional ou no caderno do 
aluno.  

Resultados e considerações finais 

 Na aula observada, realizada na primeira etapa da pesquisa empírica, a postura do 
professor refletiu o método do ensino tradicional, com aulas expositivas, centradas em uma 
pedagogia diretiva, em que um ensina e o outro aprende, não permitindo ao educando intervir no 
proceso; de forma investigativa.  

Na primeira Sessão Didática, realizada na terceira etapa, evidenciou-se a melhoria da 
prática pedagógica do professor, que, influenciado pela SF, transformou sua postura; de forma 
positiva, ainda que não tenha sido como o esperado. No entanto, percebeu-se que os alunos 
tiveram a liberdade de apresentar suas construções, o que propiciou a interação entre eles e o 
professor, além de momentos de discussão e socialização do conteúdo.  

Todavia, o professor não levou em conta o plateau da turma nos dois momentos relatados, 
antes e depois da formação com a SF, partindo do princípio de que os alunos encontravam-se no 
mesmo nível de conhecimento. Dessa forma, não respeitou o ritmo de aprendizagem de cada um. 
Notou-se, então, uma lacuna na internalização da SF, à medida que não valorizou os 
conhecimentos prévios dos alunos. 

Mediante as condições apresentadas, atestou-se a necessidade de formação do professor 
para mudar a postura convencional de ensinar, preparando-os para empregar os recursos 
informáticos no planejamento e execução da aula, visto que a maioria dos professores ainda 
permanece presa a uma prática que reflete a sua própria formação, solidificada no ensino por 
transmissão/recepção, o que produz uma postura inadequada ao universo tecnológico 
informatizado. 

Vale ressaltar que o emprego dos recursos digitais no ensino exige mudança de atitude, de 
comportamento, de organização didática e metodológica. A esse respeito, é possível ver na SF 
uma forma de ajudar o professor nessa organização didática para o planejamento e execução da 
aula com as tecnologias digitais.  

A pesquisa conduz à conclusão de que  a metodologia Sequência Fedathi foi 
imprescindível para repensar a atividade educativa, tornando a aula mais atrativa e desafiadora 
para os alunos. 

Na sessão didática, o winplot  favoreceu modos diferentes de refletir sobre os conteúdos 
matemáticos. No entanto, a escolha de uma tecnologia requer uma conscientização sobre a forma 
de abordagem do professor para aplicá-las nas atividades, a fim de explorar o potencial do aluno 
na aquisição de conhecimento. 

Abordou-se a Sequência Fedathi (SF) na organização didática e metodológica do trabalho 
do professor, visando estabelecer possíveis interfaces entre prática, teoria e uso pedagógico das 
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tecnologias digitais, com o intuito de oferecer ao educador outras competências que precisam ser 
incorporadas para a melhoria do processo educativo. 

Em vista disto, a proposta deste trabalho rompeu com a visão tradicionalista de ensino, na 
concordância de que a dinâmica da aula deve estar assentada na relação permanente entre 
professor e alunos. 
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Resumen 

El presente trabajo evidencia el proceso de aprendizaje de alumnos de bachillerato 
respecto a la solución de sistemas de ecuaciones lineales de 2x2 a través de la puesta 
en escena de dos instrumentos diseñados en dos diferentes escenarios: Con lápiz y 
papel (I1)  y con uso de la tecnología Excel (I2), con la finalidad de apoyar el tránsito 
entre representaciones semióticas, teniendo en cuenta la afirmación de Duval (1998) 
de que  “se ha adquirido un concepto determinado, cuando se es capaz transitar entre 
por lo menos dos diferentes representaciones semióticas del concepto mismo”. 

Palabras clave: tecnología, representaciones semióticas, sistemas de ecuaciones 
lineales. 

Introducción 

La motivación de este trabajo surge de los errores comunes que cometen los alumnos que 
acaban de egresar del bachillerato (17 a 18 años) y que ingresan a cursar una licenciatura en 
matemáticas, respecto al tema de sistemas de ecuaciones lineales. Además de un estudio que 
realizó Martínez (2013) a un profesor del nivel bachillerato.  

El objetivo es que mediante la utilización de la tecnología (diseño en Excel) los alumnos 
transiten de la representación entre diferentes representaciones de la solución de ecuaciones 
lineales (de verbal a la analítica, de analítica a geométrica y de geométrica a aritmética), para 
posteriormente regresar la solución del problema en su contexto. 

Como menciona Segura (2004) los errores comunes que presentan los alumnos al resolver 
sistemas de ecuaciones de 2x2 son: 

• El manejo de las operaciones aritméticas elementales 
• Resuelven un sistema de ecuaciones lineales y no verifican la solución 
• No realizan de forma correcta el paso del registro verbal al algebraico 
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Generalmente para que los alumnos lleguen a una representación gráfica pasan primero por 
la representación tabular, generando una serie de parejas ordenadas que posteriormente les sirven 
de base para trazar la gráfica. En este sentido la bondad del diseño implementado es que genera 
gráficas a partir de las ecuaciones planteadas sin la necesidad de pasar por el registro tabular, 
desvinculando con ello las representaciones que se fomentan tradicionalmente y propiciando la 
visualización matemática de la solución  de la solución del sistema en cuestión, o por lo menos 
una aproximación de dicha solución. 

Marco de referencia 

El referente teórico que da soporte a este trabajo es el denominado Teoría de 
representaciones semióticas, compartiendo la idea Duval (1999) de que comprender los 
conceptos en el área de las matemáticas no es una tarea fácil, pues no son objetos tangibles, es 
decir, en general comprendemos un objeto hasta que lo vemos representado; esta teoría se basa 
en la idea de que para apropiarse de un objeto se requiere algo más que nombrarlo, es necesario 
exteriorizarlo y desligarlo de su representación.  

Cuando trabajamos con sistemas de ecuaciones lineales, generalmente se trabaja en un 
contexto algebraico, donde se presenta el sistema y se pide su solución por diferentes métodos, 
en éste trabajo se pretende realizar una transición “natural” entre los registros de representación, 
para permitir al alumno identificar las soluciones del sistema de ecuaciones lineales en diferentes 
contextos, tomando como herramienta mediadora a la tecnología. 

El mismo Duval (1999) define las representaciones como “una forma de exteriorizar las 
representaciones mentales por medio de producciones constituidas por el empleo de signos. Las 
producciones se pueden representar de forma verbal, numérica, algebraica y gráfica, que pueden 
incluir diferentes formas de escritura, como números, notaciones simbólicas, representaciones 
tridimensionales, gráficas, redes, diagramas, esquemas, etc.”. En este sentido la tecnología es un 
fuerte aliado, pues permite un tránsito natural entre las representaciones sin la necesidad de 
realizar todos los procesos de conversión necesarios para llegar a ellos. 

Los resultados mostrados en el trabajo concuerdan con la idea de Duval (1998),  de que “se 
ha adquirido un concepto determinado, cuando se es capaz transitar entre por lo menos dos 
diferentes representaciones semióticas del concepto mismo”, es decir, manipular e identificar la 
solución de un sistema de ecuaciones lineales en cualquier contexto. 

Del miso modo,  Duval (2006) menciona que: “Los contextos de representación usados en 
la actividad matemática son necesariamente semióticos y tener en cuenta la naturaleza semiótica 
de las mismas implica tener en cuenta tanto las formas en que se utilizan como los requisitos 
cognitivos que involucran”, por tal motivo,  para introducir un objeto matemático en el salón de 
clases se requiere necesariamente usar sus representaciones, transformaciones y conversiones.  

Metodología 

El tema de sistemas de ecuaciones lineales de 2x2 se aborda tradicionalmente a partir del 
segundo año de secundaria de acuerdo a los planes y programas de estudio SEP (2011), como 
una manera de iniciar con el aprendizaje del álgebra, se continúa con él en el primer semestre de 
nivel bachillerato, puntualizando más los métodos de solución. 

Éste trabajo se desarrolla en un esquema experimental diseñando dos instrumentos de 
manera paralela: En el primero (I1) se trabajó con lápiz y papel y en el segundo (I2) a través de 
una hoja de cálculo interactiva en Microsoft Excel. 
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Ambos instrumentos fueron aplicados a un grupo de 18 alumnos del primer semestre de la 
licenciatura en matemáticas, de la Universidad Autónoma de Zacatecas, México; cada uno de 
ellos contaba con una computadora personal para ejecutar el I2. Cabe mencionar que los alumnos 
actualmente trabajan por competencias la matemática preuniversitaria con la finalidad de 
solventar dificultades que se han detectado con anterioridad. 

Instrumentos 

Se diseñaron un par de instrumentos (I1 e I2), con problemas que fueron extraídos de 
Barnet, Ziegler, y Byleen (2000) y de Bello (1997),  estructurados de la siguiente manera: 

I1. Conformado por un problema tipo examen en el que se reflejan los aprendizajes 
adquiridos por los alumnos. Se parte de un problema en su representación verbal en el contexto 
de la agronomía, para que a partir de éste se obtenga: la representación analítica, la solución del 
sistema de ecuaciones lineales de 2x2 inmerso en el mismo y la devolución de la solución en el 
contexto del problema.  En éste instrumento se fomenta el tránsito entre las representaciones 
verbal – analítica – verbal. 

I2. Es un instrumento interactivo diseñado en una hoja de cálculo en Excel que permite a 
los alumnos completar campos estratégicos de una representación y visualizar el comportamiento 
de los mismos en un contexto de un problema de sistemas de ecuaciones lineales. La reflexión de 
sus respuestas es necesaria para cuidar la lógica del problema.  

Así mismo, el I2 está estructurado por cuatro problemas de la siguiente manera: En los dos 
primeros se trabaja el tránsito entre las representaciones verbal -  analítico – gráfico – aritmético, 
mientras que los dos últimos problemas se apegan al proceso de solución de un sistema por el 
método de sumas y restas, transitando entre la representación verbal, aritmética y gráfica. En 
todos los problemas se incluyen campos prediseñados que permiten al alumno verificar su 
proceso de solución y realizar una devolución del problema. 

Resultados 

La experimentación se realizó el día 20 de junio del 2014 en un aula de cómputo de la 
Unidad Académica de Matemáticas de la UAZ, con un grupo de 18 alumnos próximos a ingresar 
al primer semestre de la licenciatura en Matemáticas, quienes  trabajaron con los dos 
instrumentos. La imagen 1 muestra la forma de trabajo  

 
Figura 1. Forma de trabajo en el aula 
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Los alumnos respondieron el I1 por diferentes métodos, la imagen 2 ilustra el tipo de 
respuestas obtenidas, donde se rescata que contrario a lo que opina Segura (2004) los alumnos en 
su mayoría fueron capaces de  transitar entre la representación verbal y la analítica 

 

 

 

 

 

  

 

 

 
Figura 2. Respuesta de alumnos a I1 

Los resultados globales de I1 muestran que los alumnos utilizaron sólo dos métodos de 
solución conocidos por ellos, el de sumas y restas y el de sustitución, predominando una mayoría 
al método de sumas y restas, como se muestra en la gráfica 1. 

 
Gráfica 1. Métodos de solución utilizados en el I1 

Por otro lado, la mayor parte de los alumnos resuelven el problema en su representación 
analítica pero no logran regresar a la representación verbal, es decir, la mayoría no fueron 
capaces de dar la solución en el contexto del problema, tal como se muestra en la gráfica 2. 

 
Gráfica 2. Formas de solución implementadas 

Por otra parte, respecto a la utilización de I2, el software inicia con el manejo del método 
gráfico para la solución de sistemas de ecuaciones lineales de 2x2, y presenta al alumno un 
problema verbal véase figura 3, con el cual deberá rellenar celdas estratégicas coloreadas en 
amarillo, que lo llevarán a la siguiente representación. En él encontramos que es fácil que los 
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alumnos intercambien las incógnitas del problema, lo que se refleja de manera inmediata en la 
representación geométrica, y ocasionando soluciones invertidas. Por ejemplo, para el problema 
1, las soluciones obtenidas fueron (4,6) y (6,4), lo que no altera la solución del problema, como 
se verá posteriormente. 

 
Figura 3. Representación verbal del problema e identificación de variables 

Una vez identificadas las variables, debe transitar a una representación analítica del 
problema, como se muestra en la figura 4, identificando con ello los coeficientes planteados. 

 
Figura 4. Representación analítica e identificación de coeficientes 

Con los valores propuestos, el software presenta automáticamente la representación gráfica 
de las rectas del sistemas de ecuaciones, permitiendo que el alumno visualice el cruce o no de las 
gráficas, como se muestra en la figura 5, posteriormente se plantean preguntas que permiten al 
alumno verificar la solución que él visualizó.  

  
Figura 5. Representación geométrica del problema 

Finalmente, se transita de la representación geométrica a la solución del problema en su 
contexto, como se ilustra en la figura 6. 
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Figura 6. Tránsito de la representación geométrica a la representación verbal  

Por otra parte, con la finalidad de que los alumnos comprueben que la solución obtenida es 
verdadera, se agrega un apartado para cada problema en el que tecleando los valores obtenidos, 
el software automáticamente los sustituye en las ecuaciones originales  y evidencia que el 
resultado satisface las igualdades, como se muestra en la figura 7. 

 
Figura 7. Comprobación de la solución obtenida 

Con las respuestas a las preguntas planteadas y la comprobación automática de la solución, 
ellos deben formular una definición de solución de un sistema de ecuaciones lineales de 2x2, en 
esta parte encontramos expresiones como la que se ilustran en la figura 8, donde se detecta que la 
mayoría de los alumnos no reflejan un concepto claro de la definición, ya que sólo 4 de 18 
fueron capaces de estructurarla. 

 
Figura 8. Definiciones de los alumnos respecto al concepto de solución de un sistema de ecuaciones. 

Llama la atención que sólo un alumno estructuró su definición en términos de la 
representación geométrica, como se muestra en la figura 9. 

 
Figura 9. Definición en el contexto geométrico 
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Los problemas presentados en I2, se trabajan mediante los métodos de solución gráfico y 
de sumas y restas, permitiendo que los alumnos modifiquen sólo los campos requeridos para el 
tránsito de una representación a otra. 

Por otra parte, los resultados obtenidos reflejan que el I2 tuvo una gran aceptación por 
parte de los alumnos, ya que el propio instrumento realiza las operaciones necesarias y las 
gráficas correspondientes, es decir, guía al alumno en el tránsito entre representaciones y permite 
que visualicen y reflexionen sus respuestas. 

Conclusiones 

Las conclusiones se presentan en base al tránsito entre representaciones para el instrumento 
I1 observamos que la mayoría de los alumnos fueron capaces de transitar entre la representación 
verbal y la representación analítica, véase gráfica 3.  

 
Gráfica 3. Tránsito de la representación verbal a la analítica 

Por otra parte, acorde con el objetivo planteado, el uso de la tecnología utilizada en I2, 
permitió que los alumnos lograran transitar entre diferentes representaciones del concepto de 
sistemas de ecuaciones lineales de 2x2, como lo muestran las figuras 3, 4, 5, y 6, una vez que 
completan los campos marcados con fondo amarillo, lo que acorde con la teoría de 
representaciones semióticas nos permite concluir que se ha apropiado del concepto. 

Por otra parte, cuando se les indagó acerca de si “¿Representa para ti alguna ventaja usar la 
tecnología?”, en su mayoría los alumnos argumentaron que es ventajosa, ya que solamente 
sustituían valores en las expresiones dadas y automáticamente la computadora les arrojaba 
resultados y gráficas, reduciendo notablemente el tiempo que invierten en resolver un problema. 
Solamente uno de los alumnos tomó la posición del programador, afirmando que “para usarla es 
más fácil, pero para crear aplicaciones del este tipo es más difícil y en el caso de un sistema 
pequeño es más fácil resolverlo que programar la solución en una hoja de cálculo”. 
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Resumo 
Atualmente, o computador é usado em diversas atividades do cotidiano. Por isso, 
pode se tornar uma ferramenta importante no processo de aprendizagem se utilizado 
adequadamente. Considerando o potencial de utilização do computador como 
ferramenta de aprendizagem da matemática, foram elaborados sete Objetos de 
Aprendizagem (OA’s). Estes OA’s são voltados para o ensino de frações na 
Educação Básica e são caracterizados como materiais didáticos virtuais. Este 
trabalho objetiva discutir com os licenciandos a finalidade e os aspectos 
metodológicos dos OA’s, assim como as possibilidades de sua utilização através de 
abordagens alternativas de ensino e aprendizagem. Seguindo uma abordagem 
qualitativa de investigação, este artigo focaliza a aplicação desses objetos junto a 
alunos de um curso de Licenciatura em Matemática; a coleta de dados se deu através 
de questionários. Como resultado, foi possível observar que, para esses futuros 
professores de matemática, os OA’s têm potencial de proporcionar ao aprendiz uma 
maneira inovadora, estimulante e significativa de aprender, se acompanhados de um 
bom direcionamento. Segundo os participantes, isso ocorre em função do aspecto 
lúdico e metodológico empregado nestes OA’s. 

Palavras chave: frações, objetos de aprendizagem, formação inicial de professores. 

Introdução 
 Os números racionais, em particular as frações, estão entre os assuntos mais complexos 
para os alunos da Educação Básica (Brasil, 1997). Desta forma, a criação e aplicação de métodos 
de ensino, que facilitem a aprendizagem a partir de abordagens lúdicas, pode ser uma alternativa 
que torne o ensino de frações mais simples e atraente. Sabe-se que o computador está presente na 
maioria das atividades realizadas hoje em dia (Brasil, 1997). Neste sentido, a utilização do 
computador para se ensinar matemática, nos dias de hoje, tem grande potencial didático-
pedagógico. Apoiados na utilização do computador para fins educacionais, sete atividades 
lúdicas foram desenvolvidas em ambientes virtuais para o ensino e aprendizagem de frações na 
Educação Básica. Estas atividades são chamadas Objetos de Aprendizagem (OA’s), cuja 
definição será apresentada mais adiante. 

mailto:rcgm@icmc.usp.br
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 Nos últimos anos, as diretrizes curriculares brasileiras têm reconhecido uma crise na 
Educação e proposto mudanças na estruturação da aula, tanto em relação aos conteúdos a serem 
ensinados quanto na metodologia de ensino das escolas brasileiras (Brasil, 1997). Levando isso 
em consideração, será abordado neste trabalho não somente o uso das novas tecnologias no 
ensino de matemática (em particular dos OA’s) como também a metodologia que se emprega na 
utilização das mesmas, a qual interfere diretamente em seus resultados (Macedo, 2000). Mais 
especificamente, este trabalho busca promover uma discussão sobre o tema da utilização de OA 
para ensino de frações, junto a alunos de graduação de um curso de Licenciatura em Matemática. 

 Os OA’s avaliados neste trabalho exploram aspectos lúdicos do conhecimento com 
propósito de introduzir (nível 1), consolidar (nível 2) e expandir (nível 3) conceitos referentes a 
Frações. Na totalidade, são utilizados sete objetos que englobam atividades experimentais e 
jogos pedagógicos, cujas regras e dinâmicas são familiares aos alunos, como jogo da memória, 
quebra-cabeça, dominó etc. Já a aplicação desses objetos foi realizada junto a alunos de um curso 
de Licenciatura em Matemática, a fim de promover uma discussão sobre a importância e a 
finalidade do emprego desses objetos no processo de ensino e aprendizagem de matemática, bem 
como sobre os aspectos metodológicos inerentes à proposta empregada na elaboração destes 
OA’s. Uma vez que essa aplicação permite reflexões acerca do processo de ensino e 
aprendizagem da matemática e da utilização do lúdico no ambiente computacional, entende-se 
que isso pode enriquecer a formação profissional destes futuros professores, influenciando 
positivamente na atuação destes em sala de aula. 

Considerações teóricas 

Sobre o ensino de frações 
 No Brasil, o conceito de número racional, na sua representação fracionária, é abordado nos 
anos iniciais do Ensino Fundamental1 (entre o 4º e o 5º anos) e este estudo se estende até os anos 
finais deste nível de ensino (7º e 8º anos). Este estudo se estende pelo menos até o final do 
terceiro ciclo (7º e 8º anos). Para Damico (2006), os números racionais são de grande 
importância para a formação dos alunos. Os conhecimentos de números racionais favorece ao 
aluno o desenvolvimento de habilidades para resolução de problemas cotidianos e age no 
desenvolvimento de competências cognitivas. Além disso, provê uma sólida base conceitual na 
qual se apoiam estruturas matemáticas mais complexas. Castro e Oliveira (2009, p.60) ainda 
complementam: “No mundo real, segundo Onuchic e Botta (1997), frequentemente nos 
deparamos com situações que exigem o conhecimento de Números Racionais, seja na forma de 
frações, razões, decimais ou porcentagem”. 

 Embora este tema tenha grande importância, pesquisadores e educadores concordam que 
noções relacionadas aos Números Racionais ainda são difíceis de serem aprendidas pelos alunos 
(Behr; Harel; Post; Lesh, 1992 apud Damico, 2006). Para Ohlsson (1991 apud Onuchic, 2008), a 
natureza dos números racionais (que é composta por diferentes “personalidades”, isto é, 
diferentes significados que eles podem assumir) é um dos motivos que leva à dificuldade no 
aprendizado. Da perspectiva da pesquisa e do desenvolvimento curricular, descrever estas 
“personalidades” com clareza e profundidade de forma a proporcionar aos alunos uma firme 
fundamentação teórica é também um desafio a ser conquistado (Onuchic e Allevato, 2008). Isso 

                                                 
1 O ensino fundamental brasileiro é composto de nove anos e contempla os anos iniciais ( do 1º ao 5º ano) e os anos 
finais (do 6º ao 9º ano).  
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se aplica, em especial, para os números racionais na forma fracionária, fato apontado por 
diversas avaliações oficiais. 

 Segundo Damico (2006), resultados do Sistema Nacional de Avaliação da Educação 
Básica (SAEB), de 2001, por exemplo, mostrou que grande parte dos alunos da 4ª série do 
ensino fundamental precisa de registros pictóricos (esquemas ou desenhos) para associar partes 
de um todo às frações. O autor também apresenta resultados da análise pedagógica do SARESP 
(Sistema de Avaliação de Rendimento Escolar do Estado de São Paulo, 1998). O conjunto de 
resultados mostrou um preocupante cenário, pois os resultados revelaram que alunos do Ensino 
Médio têm dificuldades em resolver situações-problema que envolvem as operações básicas com 
frações. Outro dado do SARESP (2009) aponta que, em relação à matemática, cerca de 30% dos 
alunos avaliados tiveram notas consideradas "insuficientes" ou "abaixo do básico". Mais 
recentemente, o relatório geral do Pisa (Programme for International Student Assessment, 2012) 
mostrou que o desempenho dos estudantes brasileiros em leitura piorou em relação a 2009. Esse 
mesmo relatório apontou que “2 em cada 3 alunos brasileiros de 15 anos não conseguem 
interpretar situações que exigem apenas deduções diretas da informação dada. Não são capazes 
de entender percentuais, frações ou gráficos”. 

 Evidências como as expostas anteriormente mostram que é preciso muita dedicação e 
responsabilidade no ensino de frações para que este tema seja ensinado e efetivamente 
aprendido. Faz-se importante refletir também sobre isso em curso de formação dos futuros 
professores de Matemática. Esse tipo de reflexão aprimora a preparação dos alunos destes 
cursos, visando melhor compreensão sobre os diferentes construtos que compõem o conceito de 
número racional (Damico, 2006). 

Sobre o lúdico no ambiente virtual 
 É notório que o mundo está em uma época de avanços tecnológicos cujos impactos são 
incontestáveis, mudando constantemente atividades rotineiras. Com isso, novas demandas 
surgem também para os profissionais da educação, implicando na necessidade de rever as formas 
de interação professor–aluno–informação (Curry & Nunes, 2009). Nesse contexto, o computador 
pode representar muito mais que uma máquina de memorização. Curry & Nunes (2008, p. 28) 
consideram que o computador “pode promover a aprendizagem do educando e ajudar na 
construção do processo de conceituação e no desenvolvimento de habilidades importantes para 
que ele participe da sociedade do conhecimento”. 

 Ao se inserir a informática na Educação, deve ser ressaltada a importância tanto dos 
aspectos pedagógicos quanto dos sociais. Isto é, a adoção destas novas tecnologias, 
particularmente as computacionais, “requer interação, participação, colaboração e a consciência 
de que o conhecimento implica em um processo de construção” (Curry & Nunes, 2008, pp. 229). 
O professor precisará rever seu papel e, para tal, necessitará de um novo modelo de formação 
que venha a abranger, inclusive, o uso pedagógico do computador. 

 Ainda sobre a importância do uso de novas tecnologias aliadas à Educação, Curry et al. 
(2008) apontam que o desenvolvimento de atividades lúdicas através de softwares educacionais 
são capazes de tornar a prática educacional e a relação professor-aluno mais prazerosa. O termo 
lúdico tem suas raízes etimológicas na palavra latina ludos, que pode significar: jogo, brinquedo. 
Segundo Almeida (2009), se o termo tivesse ligado a sua origem, o lúdico estaria se referindo 
apenas ao jogo, ao brincar, ao movimento espontâneo; entretanto este termo passou a ser 
reconhecido também como traço essencialmente psicofisiológico. Isso mostra uma necessidade 

http://educacao.uol.com.br/noticias/2013/12/03/pisa-desempenho-do-brasil-piora-em-leitura-e-empaca-em-ciencias.htm


Objetos de Aprendizagem sob o olhar de futuros professores de Matemática 498 

Comunicación  XIV CIAEM-IACME, Chiapas, México, 2015. 

básica da personalidade do corpo e da mente no comportamento humano. Assim, as implicações 
das necessidades vão além das demarcações do brincar espontâneo e, por isso, a definição de 
lúdico deixou de ser simples sinônimo do jogo (Almeida, 2009). 

 Atualmente, percebe-se que a utilização do lúdico pode contribuir muito no processo 
ensino-aprendizagem, inclusive para o caso de Frações. Araújo (2000, pp.15) destaca que através 
de atividades lúdicas, as aulas de matemática podem se tornar “[...] dinâmicas e prazerosas 
facilitando assim, o ensino e a aprendizagem e levando o aluno a se apropriar do conhecimento, 
vivenciando, experimentando e se tornando uma pessoa autônoma para poder aplicar seus 
conhecimentos na vida”. Portanto, no intuito de fomentar esta união entre tecnologia e educação, 
entre o lúdico e o computador, que surgiu o projeto de elaboração de objetos de aprendizagem 
para o ensino de frações focalizado neste trabalho. 

Sobre os Objetos de Aprendizagem 
 Os Objetos de Aprendizagem (OA’s) são quaisquer entidades, digitais ou não, que possam 
ser usadas, reutilizadas ou referenciadas pelas tecnologias que apoiem o aprendizado (Institute of 
Eletrical and Eletronic Engineers [IEEE], 2002 apud Barbosa; Meneghetti & Ponte, 2009). Ou 
seja, conteúdos multimídia, como vídeos e músicas, softwares específicos a domínio de 
conhecimento, entre outros, que se utilizem tecnologias. Em síntese, um objeto de aprendizagem 
é um recurso digital que pode ser utilizado como suporte ao ensino (Wiley, 2002). São 
características necessárias aos OA’s ter como a reusabilidade, adaptabilidade, granularidade, 
acessibilidade, durabilidade, interoperabilidade e metadados. Essas características, dentre outras, 
permitem a avaliação destes OA’s, sendo sua qualidade relacionada diretamente à satisfação das 
necessidades implícitas dos clientes. (Gama, 2012). 

 Baseando-se nesta definição de OA’s, numa fase anterior a este trabalho, da qual participou 
a primeira autora deste artigo, sete objetos de aprendizagem foram desenvolvidos de acordo com 
o esquema: 

 
Figura 1. Assuntos abordados pelos OA’s para o ensino de frações. 

 O desenvolvimento desses OA’s se deu a partir de uma versão manipulável do material, 
composta de atividades experimentais ou em forma de jogos, que buscam proporcionar a 
construção, por parte dos alunos, dos conceitos envolvidos. Tais atividades foram desenvolvidas 
seguindo uma abordagem em espiral e por níveis de aprofundamento, nos quais se buscou por 
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um equilíbrio entre os aspectos lógico e intuitivo do conhecimento, como enfatizado por 
Meneghetti (2003). Somente depois se começou a criar uma versão virtual, composta por sete 
objetos e abordada em Meneghetti & Barbosa (2009), sobre a qual será comentada de forma 
sucinta no que segue. 

 Os quatro primeiros objetos pertencem à fase de introdução de conceito de frações e suas 
operações. O primeiro objeto, que se chama “Frações com o Professor Sagaz”, aborda 
representação, equivalência, e comparação de frações. O segundo objeto, “Soma e Subtração de 
Frações” introduz o bloco de operações com frações. Posteriormente, o terceiro objeto, 
“Multiplicando Frações com o Trevo de 4 Folhas”, e o quarto objeto, “Dividindo Frações com 
Dinheiro”, vêm para concluir o conteúdo do bloco de operações que contemplam multiplicação e 
divisão de fração, respectivamente. A título de ilustração, seguem duas telas sobre “Soma e 
Subtração de Frações”. 

 
Figura 2. Referente à segunda fase do Objeto de Aprendizagem “Soma e Subtração de Frações”. 

Este objeto, representado na Figura 2, encontra-se dividido em quatro eixos. O primeiro 
eixo visa ensinar o aluno a somar frações de denominadores iguais; já o segundo aborda 
subtração de frações. O terceiro eixo focaliza soma de frações com denominadores diferentes, 
enquanto o quarto trata de subtração de frações com denominadores diferentes. No caso da tela 
representada no lado esquerdo da Figura 2, observa-se que há peças de cores diferentes (azul e 
vermelho). Essas peças são dispostas de forma que os usuários possam manipulá-las, dando-lhes 
a possibilidade de observar a parte do todo que esta soma de frações representa. Já a tela 
apresentada no lado direito da Figura 2 traz uma síntese acerca do assunto, na qual o aluno pode 
se basear anteriormente a resolver os exercícios propostos na sequência da atividade. 

Além da fase de introdução dos conceitos, composta pelos quatro primeiros objetos 
descritos, tem-se a próxima fase que consiste em retomar estes conceitos e aplicá-los em jogos 
cujas dinâmicas são conhecidas pelos alunos, composto por um dominó (referente ao objeto 5), 
um jogo da memória (objeto 6) e um quebra-cabeça (objeto 7). Para exemplificar, é apresentada 
na Figura 3 a seguir uma ilustração do “Quebra-Cabeça das Frações” (objeto 7), que tem por 
propósito retomar de forma divertida o bloco de operações com frações (tratado anteriormente 
nos objetos 2, 3 e 4). 
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Figura 3. Telas ilustrativas do jogo “Quebra-Cabeça das Frações”. 

 Esse jogo, último objeto desenvolvido, consiste em várias partidas. Em cada uma delas, 
uma operação matemática envolvendo frações é gerada (como ilustrado na tela apresentada no 
lado esquerdo da Figura 3). Para liberar uma peça do quebra-cabeça, o jogador precisa resolver a 
operação proposta. Cada operação oferece quatro alternativas, dentre as quais apenas uma é a 
correta. Caso o jogador erre, precisará gerar uma nova pergunta contendo uma operação 
diferente, como visto na tela do lado direito da Figura 3. O aluno só terminará o jogo quando 
liberar todas as peças e colocá-las corretamente nos respectivos espaços. 

Aspectos metodológicos da aplicação dos objetos 
 A aplicação das atividades ocorreu junto aos alunos da disciplina “Prática de Ensino em 
Matemática I” de um curso de Licenciatura em Matemática de uma universidade pública 
brasileira, ministrada pela primeira autora deste trabalho. Essa disciplina tem como um dos 
propósitos abordar metodologias alternativas de ensino e aprendizagem de matemática. Por isso, 
supôs-se oportuna a realização desta aplicação com os alunos desta disciplina. Participaram da 
aplicação oito alunos, número total de inscritos na disciplina em questão. 

 A aplicação ocorreu no mês de junho de 2013, se deu em três dias, totalizando 6 horas/aula 
e seguiu as seguintes etapas: (a) apresentação breve da atividade a ser desenvolvida com a turma; 
(b) aplicação de um questionário inicial para verificar os conhecimentos prévios da turma, com 
respeito à utilização dos OA’s no processo de ensino e aprendizagem; (c) aplicação dos OA’s; 
(d) aplicação de um questionário final de coleta de opiniões, reflexões e sugestões da turma 
referente aos OA’s. 

 O questionário inicial, composto por onze questões, teve por objetivo investigar os 
conhecimentos e opiniões dos alunos sobre o tema “Objetos de Aprendizagem enquanto um 
recurso didático tecnológico e sua utilização no ensino de matemática”. Também se buscou 
conhecer a visão da turma acerca de aspectos importantes tanto no desenvolvimento dos objetos 
(funcionalidade), quanto na aplicação dos mesmos (metodologia). Já o questionário final foi 
específico para os Objetos de Aprendizagem utilizados na aplicação. Este último questionário 
continha sete questões, iguais para cada um dos objetos, que tiveram como propósito coletar as 
opiniões dos futuros professores de Matemática acerca da funcionalidade dos objetos, da 
metodologia empregada, dos aspectos estruturais, do potencial pedagógico destes materiais, 
dentre outros. 
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Discussões da aplicação 
 Por meio de uma avaliação da aplicação dos Objetos de Aprendizagem junto aos alunos do 
curso de Licenciatura em Matemática, feita através da análise dos questionários inicial e final, foi 
possível refletir sobre a finalidade dos OA’s e avaliar o emprego destes objetos no processo do 
ensino e aprendizagem da matemática. Além disso, os licenciandos posicionaram-se em relação 
aos aspectos metodológicos inerentes à proposta apresentada e à utilização do lúdico em 
ambientes virtuais. 

 Quanto à análise do questionário inicial, notou-se que, para estes futuros professores, os 
OA’s podem motivar os alunos e promover uma aprendizagem significativa. Entretanto, a 
utilização dos objetos estaria condicionada ao objetivo do professor, conforme aponta resposta 
colocada na Figura 4. 

 
Figura 4. Resposta de um dos alunos referente à terceira questão do Questionário Inicial. 

 Além do aspecto observado acima, as respostas à outra questão, também do questionário 
inicial envolvendo a finalidade dos OA’s, apresentam uma reflexão sobre qual seria o papel dos 
Objetos de Aprendizagem na aprendizagem de matemática. Na opinião dos participantes desta 
pesquisa, a função dos AO’s é de auxiliar o professor na exposição e construção dos conteúdos e 
favorecer uma aprendizagem significativa motivando os alunos, como é possível observar na 
figura 5. 

 
Figura 5. Resposta de um dos alunos referente à questão cinco do Questionário Inicial. 

 Em outras questões do questionário inicial, os licenciandos apontaram que através da 
utilização de OA’s a aprendizagem de matemática pode se tornar mais divertida (resposta 
apresentada à questão nove), desenvolvendo, ainda, outros saberes que não são necessariamente 
matemáticos (questão oito). Também foi citado o potencial dos OA’s em desenvolver 
habilidades como de trabalhar em grupo, de investigar e de construir estratégias de resolução de 
problemas. Contudo, eles salientaram que embora possa promover todos estes aspectos, os OA’s 
necessitam ter uma boa funcionalidade, tanto no sentido técnico quanto no sentido didático 
(questão 10, item a).  

 De acordo com os licenciandos, no desenvolvimento dos objetos é necessário se atentar à 
sua organização, ou seja, garantir um layout favorável e uma linguagem adequada ao público-
alvo. Também é preciso ter coerência entre os conteúdos e apresentar clareza em seus objetivos. 
Além disso, os licenciandos comentaram ser importante que estes OA’s sejam de fácil acesso e 
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manipulação e, por fim, lembraram que estes devem aguçar a curiosidade dos alunos. Ainda 
tendo todas essas características, os participantes desta pesquisa enfatizaram ser essencial o papel 
do professor durante a aplicação (resposta à questão 10, item b). Para eles, o professor deve: 
elaborar bem as aulas para saber quando utilizar os OA’s; conhecer bem os objetos a serem 
trabalhados para esclarecer possíveis dúvidas; orientar seus alunos e garantir o correto manuseio 
dos objetos; traçar objetivos claros para que as atividades não sejam apenas brincadeiras sem 
sentido para os alunos; e ser um facilitador e mediador durante as atividades, motivando seus 
alunos. 

 Através da comparação dos questionários respondidos, foi possível verificar se os aspectos 
apresentados como importantes na elaboração e aplicação de objetos se aplicavam aos objetos 
testados. No questionário final, referente especificamente aos materiais utilizados, percebeu-se, 
de modo geral, pelas respostas à primeira questão, que os licenciandos gostaram dos Objetos de 
Aprendizagem que lhes foram apresentados. Eles fizeram comentários positivos sobre o aspecto 
lúdico e visual que os OA’s podem proporcionar aos alunos; e sobre a forma diferenciada e 
motivadora de abordar frações, entre outros. Vale ressaltar que um dos respondentes colocou que 
alguns dos objetos “são bastante dinâmicos e desafiadores em fatores que vão além do raciocínio 
matemático”.  

 Em relação à metodologia empregada nos objetos, abordada na segunda questão do 
questionário final, os alunos consideraram que tal abordagem ajudaria na direção de uma 
aprendizagem mais significativa aos alunos. Inclusive, um aluno elogiou a forma como os 
materiais se apresentaram: começando com exemplos mais simples e partindo, paulatinamente, 
para uma generalização, segundo relatos deste aluno: “Essa generalização é feita de modo 
gradativo, onde um aluno por si só, consegue aprender os conteúdos.” Nesta mesma linha de 
raciocínio, outro aluno descreveu os objetos por etapas, como segue: 

Nos cinco primeiros, através dos tutoriais presentes, é possível compreender todo o 
raciocínio e a ideia que cada objeto quer transmitir sem grandes dificuldades. A questão 
visual contribui para despertar a atenção e curiosidade dos alunos que poderão aprender o 
conteúdo ‘se divertindo’. Já o sexto objeto, o jogo da memória, requer muita habilidade do 
aluno e permite trabalhar não só o conteúdo de frações como a questão da memória e da 
atenção/concentração. Além disso, possui traços característicos de uma brincadeira, pela 
razão de se basear em regras de um jogo da memória tradicional. O sétimo objeto também é 
característico de jogo, o quebra cabeça, o que pode despertar uma maior curiosidade dos 
alunos. O detalhe nesta atividade que faz toda a diferença é o fato de que só é possível 
montar o quebra cabeça à medida que o aluno acerta os cálculos (ou seja, ele tem um desafio 
de responder corretamente para obter mais uma peça), e para isso, é necessário aplicar todo o 
conhecimento visto nos demais objetos de aprendizagem apresentados. Outra questão que se 
pontua positivamente é a linearidade dos objetos de acordo com os objetivos que se pretende 
alcançar e dessa forma; acreditamos que isso contribui para uma melhor aprendizagem dos 
alunos. Por exemplo, o quebra cabeça é um apanhado geral de todo o conhecimento 
construído nos outros objetos de aprendizagem. (resposta de um dos participantes da 
pesquisa). 

 Outros itens colocados no questionário final foram quanto à contribuição que estes objetos 
podem trazer aos alunos (terceira questão) e quanto à potencialidade pedagógica destes (referente 
à quarta questão). Sobre isso, uma licencianda colocou que o lúdico funciona como um 
expressivo facilitador na aprendizagem dos alunos, chamando suas atenções e fazendo com que 
eles queiram aprender “porque sai um pouco daquela rotina de papel e lápis; sai do método 
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tradicional”. Outro licenciando colocou que “todos esses objetos podem trazer consequências 
positivas para a aprendizagem dos alunos, uma vez que aborda o conteúdo de forma dinâmica 
atingindo a motivação deles”. Além disso, eles citaram como ponto positivo, no quesito 
pedagógico, os tutoriais2 curtos seguidos de momentos em que o aluno deve agir/fazer presentes 
nos objetos. 

 Por conseguinte, analisando os questionários (inicial e final) foi possível observar que, para 
os licenciandos, que participaram desta aplicação, os objetos podem tornar o ensino de 
matemática mais divertido, motivando os alunos, proporcionando-lhes vivências que os auxiliam 
no desenvolvimento de outros saberes e habilidades (que não são apenas matemáticos), 
facilitando a aprendizagem e a assimilação através da utilização de situações familiares aos 
alunos. Eles elogiaram os OA’s aplicados por apresentarem coerência entre a metodologia e a 
forma de apresentação dos conteúdos. Além disso, listaram alguns aspectos em relação à 
funcionalidade e estrutura, os quais são importantes em objetos de aprendizagem, como ter 
layout favorável, linguagem adequada ao público-alvo, coerência entre os conteúdos, ser claro 
em seus objetivos, ser de fácil acesso e manipulação e, por fim, aguçar a curiosidade dos alunos. 
Nestes quesitos, pelo questionário final, observou-se que, de maneira geral, os objetos de 
aprendizagem aplicados conseguiram atingir uma boa funcionalidade e uma estrutura adequada. 
Igualmente, como visto em respostas de ambos os questionários, o aspecto “lúdico” foi apontado 
várias vezes como um facilitador na aprendizagem, principalmente porque pode auxiliar 
disciplinas mais abstratas, como é o caso da matemática. Notou-se, sobre este ponto, que os 
participantes dessa pesquisa consideraram os OA’s aplicados como atividades lúdicas que 
despertam a curiosidade dos alunos e, potencialmente, facilitam a aprendizagem de frações por 
se apresentarem através de jogos ou atividades de dinâmicas conhecidas pelos alunos, como é 
caso do jogo da memória. 

Conclusão e considerações finais 
 O fato de muitos conteúdos de matemática ser concebidos pelo senso comum como “de 
difícil aprendizagem” pode estar relacionado à maneira como esses são apresentados em sala de 
aula: muitas vezes de forma “obsoleta, desinteressante e inútil" (D'Ambrosio, 1991). Assim, a 
fim de proporcionar um ensino de matemática mais prazeroso ao aluno, surgem novos recursos 
visando aguçar seu interesse. Neste aspecto, os recursos tecnológicos – dentre estes, o 
computador – ganham grande destaque. Os Objetos de Aprendizagem aplicados neste trabalho 
foram desenvolvidos com o intuito de contribuir para um ensino de matemática que permita ao 
aluno uma participação mais ativa na construção de seu conhecimento, através da interação com 
o computador (por meio de abordagens alternativas e com uma adequada orientação do 
professor). 

 Foi notável o bom recebimento dos objetos de aprendizagem pelos futuros professores de 
matemática que participaram da aplicação desta pesquisa. Em relação à metodologia empregada 
nos objetos, os licenciandos consideraram que a mesma ajudaria na direção de favorecer uma 
aprendizagem mais significativa aos alunos. Segundo eles, os objetos podem deixar a 
aprendizagem de matemática mais prazerosa, motivando os alunos, proporcionando-lhes 
vivências que os auxiliam no desenvolvimento de outros saberes e habilidades (que não são 
apenas matemáticos), facilitando assim a aprendizagem e a assimilação dos conceitos 
                                                 
2 Tutorial é uma ferramenta, podendo ser tanto um programa de computador quanto um texto, contendo 
ou não imagens, que auxilia o processo de aprendizagem exibindo passo a passo o funcionamento de algo. 
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envolvidos. Por fim, notou-se, sobre esse ponto, que os licenciandos consideraram os objetos de 
aprendizagem como atividades lúdicas que despertam a curiosidade dos alunos e, 
potencialmente, facilitam a aprendizagem de frações, pois os OA’s focalizados neste trabalho se 
apresentam através de jogos e dinâmicas conhecidas pelos alunos. 

 Retomando o que Macedo (2000) aponta, sobre a maneira pela qual uma atividade é 
trabalhada: “qualquer jogo pode ser utilizado quando o objetivo é propor atividades que 
favorecem a aquisição de conhecimento. A questão não está no material, mas no modo como ele 
é explorado (....)” (Macedo & Petty, pp.24, 2000). Diante dessa consideração teórica, é possível 
observar que não apenas o objeto, mas também a forma como o mesmo é apresentado e 
trabalhado, é de fundamental importância quando se tem como meta a aprendizagem efetiva e 
significativa. 

 Isto foi também destacado pelos os futuros professores de matemática, os quais alertaram 
para algumas questões relacionadas à forma de aplicação dos objetos e ao papel do professor. 
Este último deve planejar bem as aulas para saber quando utilizar os OA’s; conhecer bem os 
objetos a serem trabalhados para esclarecer possíveis dúvidas; orientar seus alunos e garantir o 
correto manuseio dos mesmos; traçar objetivos claros para que os objetos não sejam apenas uma 
brincadeira sem sentido e ser um mediador durante as atividades (motivando seus alunos). 
Outros aspectos também foram destacados como importantes em se tratando de objetos de 
aprendizagem, a saber, ter layout favorável, linguagem adequada ao público-alvo, coerência 
entre os conteúdos, ser claro em seus objetivos, ser de fácil acesso e manipulação e, também, 
aguçar a curiosidade dos alunos. 

 Por fim, percebeu-se nesta pesquisa que apresentar e discutir sobre os objetos de 
aprendizagem com os futuros professores de matemática foi importante por proporcionar este 
tipo de experiência em cursos de formação de professores, visto que foi uma oportunidade deles 
refletirem sobre a utilização de recursos tecnológicos e de abordagem alternativas no processo de 
ensino e aprendizagem de matemática em cima de uma proposta pedagógica que caminha nesta 
direção. 
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http://saresp.fde.sp.gov.br/2009/pdf/1_Resultados_Gerais_Rede_Estadual.pdf
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Resumo 

Neste trabalho analisamos a formação do professor que ensina matemática na educação 
básica e os possíveis impactos nas práticas pedagógicas desses profissionais a partir da 
utilização de tecnologías digitais. Trazemos para a nossa reflexão um exemplo de 
ferramenta para o ensino da matemática, o software Geogebra. Realizamos um estudo 
exploratório com abordagem qualitativa através de oficinas direcionadas a profesores.A 
coleta de dados se efetivou a partir de questionário com questões semiestruturadas e relatos 
espontâneos em um grupo de quatorze profesores atuantes na educação básica. Dentre os 
resultados, destacamos que a formação inicial não dá conta da complexidade das novas 
possibilidades comunicacionais e pedagógicas proporcionadas pelas tecnologias digitais. 
Ressaltamos  que as aceleradas mudanças promovem contínuas modificações na postura 
desses profissionais frente às novas formas comunicacionais proporcionadas pela 
cibercultura. Acreditamos ser emergente que modificações sejam pensadas,implementadas 
e avaliadas. 

Palavras chave: formação do professor, ensino de matemática, tecnologias digitais. 

Considerações iniciais 
Buscamos neste estudo analisar a formação do professor que ensina matemática, em 

especial da escola básica, e os possíveis impactos que podem ocorrer nas práticas pedagógicas 
desses profissionais a partir da utilização de tecnologias digitais. Dois questionamentos que 
consideramos primordiais nos nortearam nesta pesquisa de metodologia qualitativa e de caráter 
exploratório (Gil, 2009). Quais são as novas demandas que os recursos tecnológicos digitais 
trazem para a formação/atuação do professor? O Geogebra1 pode auxíliar na prática pedagógica 
do professor de matemática? 

                                                 
1 O autor do Geogebra (http://www.geogebra.org/cms/en/info), Markus Hohenwarter, o define como “um 
software gratuito e multiplataforma de Matemática dinâmica para todos os níveis de ensino. Ele integra 
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Tomamos como ponto de partida o entendimento de que é primordial em nossa sociedade, 
cada vez mais envolvida em facilitações de produção e acesso a informações, a percepção por 
parte do professor de que sua formação não se finda no momento da obtenção do seu diploma de 
sua licenciatura. Essa percepção, ao nosso ver, significa apenas um recomeço, uma nova etapa de 
um proceso formativo. Talvez, uma tomada de consciência do processo de conhecimento e de 
suas fragilidades no campo academico e profissional. 

Pesquisas recentes, conforme assinala Freitas (2009, 2011), indicam que boa parte das 
dificuldades enfrentadas por professores quanto a atualização do uso de tecnologias digitais em 
sala de aula, se referem a problemas de disponibilidade de tempo para dedicação, e dinheiro para 
investimento em novos cursos. Tais considerações nos remetem as análises de Kenski (2008) que 
defende não ser possível “impor aos professores a continuidade da autoformação, sem lhes dar a 
remuneração, o tempo e as tecnologias necessárias para sua realização” (Kenski, 2008, p.106).  

Atento para o distanciamento entre a prática pedagógica do professore e a realidade 
vivenciada pelos estudantes, Silva (2013) argumenta que as máquinas assumirão em ritmo cada 
vez mais crescente os trabalhos rotineiros e a confecção de cálculos intensivos. Desta forma, os 
desafios que se apresentam para as novas gerações e, por consequência, para os professores, 
formadores dessas gerações, envolverá a busca de resolução de problemas concretos que incluirá 
ferramentas computacionais e conhecimento dos significados, das capacidades e limitações das 
tecnologias.  

Essas ideias significam remodelar/adaptar o ambiente escolar para que seja propício ao 
desenvolvimento da inteligência enquanto “capacidade multiforme de adaptação às diferenças e 
às mudanças” (Perrenoud, 1999, p.15). Em especial, destacamos as mudanças decorrentes do 
pertencimento ao mundo em constante avanço tecnológico. Tais mudanças vêm exigindo 
adaptação contínua dos professores às novas formas comunicacionais proporcionadas pela 
cibercultura (Levy, 1999)2, de forma a tornarem-se profissionais capazes de “lidar com inúmeros 
desafios suscitados pela escolarização de massa em todos os níveis de ensino” (Tardif, 2007, 
p.114).  

As análises dessas demandas nos levam a questionar o quão distante estão os atuais cursos 
de formação de professores de matemática dos reais problemas que enfrentarão estes docentes ao 
entrarem na sala de aula da educação básica. Em paralelo, nossa análise levanta reflexões sobre 
os novos papeis do professor; o que significa ser um bom professor de matemática e quais as 
formas de eliminar H»RX�FRPSOHPHQWDU�DV�ODFXQDV�H[LVWHQWHV�QD�IRUPDomR��GH�PDQHLUD�TXH�R�
professor se sinta à vontade para lidar com as crescentes potencialidades das novas formas 
tecnológicas de informações e comunicações.  

Destacamos que esta formação deva significar que este profissional deixe de ser simples 
consumidor de tecnologias e torne-se pesquisador de caminhos que direcione suas aulas para a 
aprendizagem consistente e dinâmica, podendo também, ser divulgador dessas novas 
possibilidades. 

                                                 
geometria, álgebra, planilha eletrônica, gráficos, estatística e cálculo em um único ambiente fácil de 
usar”. Atualmente está na sua versão 4.4.23.0 e pode ser encontrado no site: 
http://www.geogebra.org/cms/pt_BR/download/. Acesso em: 6 abr. 2014. 
2 De acordo com Levy (1999), cibercultura significa a forma sociocultural que advém de uma relação de 
trocas entre a sociedade, a cultura e as novas tecnologias via internet e suas ferramentas computacionais. 
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Os estudos de Buckingham( 2008) convergem nessa linha de análise, destacando que 
devemos ter consciência da urgência na busca de formas de inclusão digital do professor de 
modo que as potencialidades comunicacionais e pedagógicas dessas tecnologias tenham maior 
espaço em suas aulas, afinal, os meios digitais têm “enorme potencial para o ensino, mas é difícil 
realizar este potencial se eles são considerados apenas tecnologias, e não formas de 
comunicação” (Buckingham, 2008, p.9). 

Lucena (2003) ressalta que, nos últimos anos, propostas que visam melhorar nosso sistema 
educacional têm exigido decisões fundamentais e criativas por parte de equipes responsáveis no 
sentido de propor mudanças efetivas na educação. Dentre tais decisões, a de inserir tecnologias 
digitais, com ênfase no computador e na internet no processo educacional para que a escola 
possa construir ambientes mais próximos da realidade cotidiana de nossos estudantes, 
exploradores das “inúmeras possibilidades disponibilizadas pelas novas tecnologias e tudo o que 
elas representam em termos de potenciais para a produção e veiculação de conhecimento” 
(Lucena, 2003, p. 237), bem como de outras facilidades relacionadas à vida, ao trabalho e ao 
lazer. 

A utilização das ferramentas computacionais a favor do Ensino da Matemática representa 
um novo desafio na formação dos profesores, Silva (2013) destaca que é fundamental permitir 
que os profesores conheçam e saibam analisar problemas da realidade auxiliado pelas 
tecnologias computacionais.  

Não será admissível que a análise de situações da vida real identificando modelos 
matemáticos que permitam a sua interpretação e resolução seja exequível sem o recurso a 
meios computacionais, pelo menos numa grande classe de problemas mais realistas. O 
contato dos alunos com os modelos matemáticos não se poderá restringir à classe daqueles 
que "dão contas certas". (...) Não é possível compreender a relação entre o avanço científico 
e o progresso da humanidade sem referir o papel das novas tecnologias da informação e 
comunicação e suas relações com as ciências básicas. A formulação de "generalizações a 
partir de experiências" será em grande parte exequível apenas com o auxílio das capacidades 
numéricas ou gráficas de uma calculadora científica ou gráfica ou de um computador. (Silva, 
2013, p.11). 

Compreendemos que preparar o professor de matemática da educação básica para dar 
conta das novas exigencias das habilidades e competências não significa uma simples 
substituição da lousa e giz (ou do cálculo de papel e lápis) pelo artifício de cálculo por meio de 
uma tecnologia, mas utilizar criticamente as potencialidades pedagógicas dessas ferramentas, 
preparando os alunos para uma melhor interação com essas ferramentas.  

Essas defesas se apresentam em concordância com análises internacionais que indicam que 
Educação, Ciência e Tecnologia são as três chaves da nova era (Sevcenko, 2007). Consideramos 
necessário que tais elementos estivessem presentes em nossa proposta de oficina para utilização 
de softwares educacionais nas aulas de matemática, em destaque, o Geogebra.  

Consideramos também que a atenção para a formação do professor que ensina matemática 
colocam em foco uma área de conhecimento que comumente gera diversos receios nos alunos e, 
muitas vezes, nos próprios professores que atuam na educação básica. Entre tanto, parcela maior 
costuma relatar a percepção de que atualmente não existiria a necessidade de dominarem uma 
determinada linguagem de construção de softwares, pois já existem diversas opções de 
simuladores, construtores de gráficos e jogos educacionais. Mas, verificaram também que, 
embora muitos desses programas já apresentem ambiente bastante “amigável”, ainda exigem 
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estudo criterioso para que sejam levados para o interior da sala de aula e deles se possa extrair a 
melhor forma pedagógica de ampliar a qualidade do trabalho pedagógico que os envolva. 
Consideramos este como um dos principais pontos que tornam nossa proposta bem atualizada e 
contributiva para a formação destes profissionais. 

Atividades no Geogebra: formação/inclusão do professor 

A apresentação do uso da tecnologia na sala de aula para os professores de matemática que 
atuam na educação básica não simboliza a solução dos problemas educacionais, “pois sabemos 
que a simples presença da tecnologia na sala de aula não garante qualidade nem dinamismo à 
prática pedagógica” (Leite et al., 2012, p. 10). O planejamento e escolha das atividades possui 
uma importância significativa para que a proposta de formação de professores alcance alguns 
objetivos, tais como levá-los a repensar sua própria metodologia em sala de aula, analizar a 
utilização da tecnologia e enriquecer o Ensino da Matemática. 

As atividades apresentadas neste trabalho propõe explorar vertentes que somente com o 
quadro e giz se apresentariam como um caminho mais árduo para o professor lecionar. O 
dinamismo que o ambiente do Geogebra pode proporcionar nas aulas é um fator que se destaca 
nas construções de gráficos, as quais “podem ser manipuladas de forma que as propriedades e 
relações dos objetos construídos sejam preservadas” (Giraldo et al., 2012 p. 120), tendo sido 
esta, por sinal, uma das razões de termos selecionado tal software para nossa análise e discussão. 

A proposta de oficinas, para os profesores, envolveram o seguinte roteiro: (1) apresentação 
e debate de questões relacionadas a utilização de tecnologias digitais nas aulas de matemática e a 
lacuna na formação dos professores para que isto aconteça. São apresentados resultados de 
recentes pesquisas na área da educação matemática e propostas de leituras específicas do tema; 
(2) Em seguida, são apresentadas as ferramentas básicas disponíveis no Geogebra, para o 
(re)conhecimento das possibilidades e limites deste software. Analisamos também algumas 
formas e ideias para a construção de novas ferramentas/atividades pedagógicas envolvendo o seu 
uso, assim como os caminhos que facilitam o encontro de diversas outras já prontas que foram 
socializadas por professores de diferentes nacionalidades no ambiente da internet. (3) Por fim, 
analizamos algumas ferramentas/atividades originais, que produzimos para nossas aulas de 
matemática da educação básica, e que tiveram sua eficácia previamente testada em salas de aula.  

Para exemplificarmos essas atividades, podemos destacar duas que envolvem a construção 
das funções seno e cosseno, geralmente abordadas no primeiro ou segundo ano do Ensino Médio 
da Educação Básica brasileira. Nos livros didáticos, devido à própria característica destes 
veículos, os gráficos dessas funções são apresentados de forma estática. Na proposta utilizando o 
Geogebra os professores e seus alunos podem visualizar (Figuras 1 e 2) e entender o porquê 
dessas funções serem periódicas.  
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Figura 1. Atividades realizadas com o Geogebra. Desenrolando o seno 
 

 

 

 

 

 

 

 

 
Figura 2. Atividades realizadas com o Geogebra. Desenrolando o cosseno. 

Através do círculo unitário (na parte esquerda das Figuras 1 e 2) pode-se manipular o 
ponto que pertence ao mesmo, e concomitantemente formando-se o gráfico da função ao lado. 
As atividades apresentadas acima são caracterizadas por visualizações, e podem explorar os 
seguintes tópicos: ciclos; intervalos; sentidos horário e anti-horário; porque uma função começa 
na origem (0,0) e outra não; seno e cosseno dos ângulos notáveis; construção de gráfico, entre 
outros. As atividades estão disponíveis no GeogebraTube3. 

Análise dos dados de nosso estudo 

Nossa pesquisa utilizou o modelo qualitativo exploratório cuja principal finalidade é 
“desenvolver, esclarecer e modificar conceitos e ideias” (Gil, 2009, p.27). Após a proposição da 
etapa (3) descrita no tópico anterior, aplicamos a interrogação direta aos profesores participantes 
da oficina a respeito de questões relacionadas a utilização de tecnologías. Para isso elaboramos 
um questionário com perguntas do tipo semiabertas e recolhemos relatos espontáneos.  

                                                 
3 http://www.geogebratube.org/?lang=pt_BR. Site pertencente ao Geogebra para que os usuários 
disponibilizem os materiais (arquivos) criados. As atividades comentadas estão disponíveis nos links: 
http://www.geogebratube.org/material/show/id/92290 e 
http://www.geogebratube.org/material/show/id/92280. Acesso em: 6 abr. 2014. 
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Do total de quatorze (14) professores envolvidos nas atividades da oficina, onze (11) 
aceitaram participar da pesquisa, sendo quatro(4) sujeitos do sexo feminino e sete (7) do sexo 
masculino. Com relação à experiência de regência de aulas de matemática na educação básica, 
10 apontaram que já tinham atuado nesta escolaridade, em escolas públicas ou particulares de 
municípios próximos do Rio de Janeiro. Com relação ao tempo dessa experiência, verificamos 
que três(3) indicaram possuírem até 3 anos, um (1) indicou até 6 anos,quatro ( 4) indicaram até 
10 anos e dois(2) indicaram de 15 a 24 anos de atuação como professor. 

Questionamos em seguida a respeito da quantidade média de aulas semanais que estes 
professores lecionavam. Neste quesito encontramos a quantidade mínima de 20 aulas semanais 
(2 professores), chegando a até impressionantes 70 aulas (1 professor). 

Verificamos que todos possuíam computadores, mas apenas 3 responderam que receberam 
suas máquinas de projetos de inclusão tecnológica do profesor que atua na rede pública (estadual 
ou municipal). 

Seis professores responderam já terem frequentado a algum tipo de curso de formação para 
o uso geral dessas máquinas. A mesma quantidade respondeu já ter participado de cursos de 
formação específica para o uso de computadores na área de matemática. Entretanto, desse grupo, 
3 indicaram que tais cursos não foram suficientes para que se sentissem seguros para a utilização 
de tecnologias digitais no ambiente escolar. 

Com relação aos professores que indicaram que utilizam periodicamente ferramentas 
computacionais em suas aulas, verificamos que sua utilização se resume basicamente ao formato 
de substituição para antigas tecnologias, tais como a televisão e o videocassete. Pois todos 
indicaram utilizar o computador basicamente para exibição de filmes, documentos e 
apresentações de slides. Seis deles indicaram utilizar programas pedagógicos, e apenas dois 
relataram trabalhar com pesquisas em sala de aula envolvendo o espaço da internet. 

Nove indicaram já terem tido contatos prévios com o Geogebra, mas destes, apenas quatro 
comentaram que este contato ocorreu em disciplinas oferecidas no curso de licenciatura de 
matemática. Tal verificação nos remete às análises apresentadas nos primeiros tópicos deste 
artigo, em que diversos autores denunciam a precariedade que prevalece nesta área de formação 
dos professores, ao ponto de ignorarem em seus currículos espaços que sirvam para o contato e 
análise das potencialidades de utilização dos diversos recursos pedagógicos como forma de 
ampliar a qualidade do processo de ensino e aprendizagem em nossas escolas.  

Diversos depoimentos convergiram para a defesa da promoção de projetos envolvendo a 
formação continuada de professores de matemática envolvendo discussões e propostas práticas a 
respeito da utilização de tecnologias digitais, como a que propomos neste estudo. 

Gostei das sugestões apresentadas na oficina, as enxergo como facilitadoras da construção 
do conhecimento. (Prof. K.). 

As oficinas oferecem a oportunidade de conhecermos o software em aplicações práticas 
onde pude com outros do meu conhecimento. O interessante é a percepção do quanto este 
software é intuitivo e a possibilidade de poder usá-lo tanto em álgebra quanto geometria ou 
cálculo. (Prof. G.). 

O software foi apresentado de forma bastante clara. Foi possível ter acesso a diferentes 
funcionalidades do programa. (...) O programa permite que algumas construções e 
demonstrações sejam visualizadas facilitando a compreensão do aluno. (Prof. I.). 
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A oficina apresentada foi muito boa, pois trouxe informações importantes para auxiliarem e 
serem exploradas em sala de aula, dando uma visão concreta a assuntos abstratos. (Prof. F.). 

Consideramos que os resultados obtidos neste estudo estão alinhados com indicações 
verificadas em nossas pesquisas anteriores (Freitas, 2009; Freitas e Leite, 2011) analisando que, 
com o desenvolvimento cada vez mais acelerado de tecnologias e novas ferramentas digitais, a 
formação do professor de matemática deve se moldar em novos paradigmas pedagógicos, 
envoltos em possibilidades de experiências que os capacitem a continuarem essa formação de 
forma autônoma. 

Defendemos que a postura destes profissionais em pensar e repensar-se enquanto docentes 
“não só ocupados com tarefas didáticas, mas em uma dimensão maior que inclui o 
desenvolvimento de capacidades e competências para trabalhar em cenários diversos, 
interculturais e em permanente mudança” (Campos, 2007, p.17). 

Esta nova escola estaria mais direcionada para a promoção para as novas gerações de 
estudantes cada vez mais acostumadas com as facilidades de comunicação proporcionadas por 
tecnologias digitais. Os ambientes escolares passariam a ser espaços propícios ao 
desenvolvimento crítico de suas diferentes potencialidades, ao reconhecimento do erro como 
parte do processo de construção do conhecimento, à descoberta, à simulação e à socialização de 
todas estas etapas formativas.  

Considerações Finais 

A crescente necessidade de repensarmos a formação inicial e continuada permeou este 
nosso estudo, mas, além de analisarmos as conjecturas de teóricos no assunto, apresentamos 
também uma proposta de inserção de atividades práticas que podem ser inseridas nesta formação 
com o objetivo de ampliá-la no quesito atualização para as potencialidades comunicacionais das 
tecnologias digitais. Consideramos que consiste neste ponto a principal contribuição de nosso 
estudo, ao proporcionar o contato direto com novas posibilidades de uso pedagógico de recusos 
tecnológicos.  

Os dados analisados nos permitem verificar que os professores hoje, de uma forma geral, 
procuram se adaptar e se “modernizar” no que se trata ao modo de ensinar, ou ao menos 
percebem a necessidade dessa adaptação, pois utilizam periodicamente ferramentas 
computacionais em suas aulas. Entretanto, estes recursos ainda são utilizados muitas vezes como 
simples substitutos para “velhas” tecnologías, sem a percepção de suas outras potencialidades 
pedagógicas.  

Vimos que por falta de preparação adequada, muitos profissionais consultados não 
conseguem utilizar tecnologias digitas em suas atividades em sala de aula, pois para isso há 
necessidade de estudos, é necessário que o professor faça cursos de capacitação, conheça os 
softwares e tenha tempo para preparar suas aulas e que possa estar sempre atualizado as novas 
tendências e tecnologias.  

Consideramos que as oficinas, como as apresentadas em nossa proposta/estudo ao nosso 
grupo de professores participantes das atividades do Geogebra podem ser formas de capacitar 
continuamente esses professores, e poderiam estar integradas à formação inicial de professores, 
como possibildiade de inclusão digital centrada no binômios estudar-fazer e teoría/prática. Neste 
formato acreditamos que, mais do que uma simples sensibilização para seu uso, nossa proposta 
facilitaria a vivência crítica e adequada com as tecnologias, para a posterior utilização em 
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ambientes educacionais sem os comuns receios de errar que causam, por diversas vezes, o 
distanciamento desses recursos. 

Referências 
Buckingham, D. (2008). Aprendizagem e cultura digital. Ano XI, n. 44. Porto Alegre: Artmed.. 

Campos, M. R. .( 2007). Profissão docente: novas perspectivas e desafios no contexto do século XXI. In 
UNESCO/CONSED: BALZANO, S. (org.) O desafio da profissionalização docente no Brasil e na 
América Latina. Brasília: Edições UNESCO. 

Freitas, A. V. (2009). Mudanças na ação pedagógica do professor mediante a utilização de novas 
tecnologias. Educação em Destaque. Juiz de Fora: Minas Gerais, vol. 2. 

FreitaS, A. V.; Leite, L. S. (2001). Com giz e laptop: da concepção à integração de políticas públicas de 
informática. Rio de Janeiro: Wak Editora. 

Freire, P. (1996). Pedagogia da Autonomia: saberes necessários à prática educativa. São Paulo: Paz e 
Terra. 

Gil, A. C. (2009). Métodos e técnicas de pesquisa social. 6ª ed. São Paulo: Atlas. 

Giraldo, V.; Caetano, P.; MattoS, F. (2012). Recursos Computacionais no Ensino de Matemática. 1ª ed. 
Rio de Janeiro: SBM.  

Hohenwarter, M. (2014). Geogebra. Disponível em: <http://www.geogebra.org/cms/en/info>. Acesso em: 
6 abr.  

Kenski, V. M. (2008). Educação e Tecnologias: O novo ritmo da informação. Campinas, São Paulo: 
Papirus.  

Levy, P. (1999). Education et Cyberculture. Disponível em: 
http://www.caosmose.net/pierrelevy/pierrecyberedu.html. Acesso em: 24.05.2013. 

Leite, L. S.; Pocho, C. L.; Aguiar, M. M.; Sampaio, M. N. (2012). Tecnologia Educacional: descubra suas 
potencialidades na sala de aula. 7ª ed. Petrópolis: Vozes.. 

Lucena, S. (2003). A internet como espaço de construção do conhecimento. In: ALVES, L.R.G.; NOVA, 
C. C. Educação e Tecnologias: Trilhando caminhos. Salvador: Editora da UNEB.  

Perrenoud, P. (1999). Construir as competências desde a escola. Porto Alegre: Artmed 

Sevcenko, N. (2007). A corrida para o século XXI. No loop da montanha russa. São Paulo: Companhia 
Das Letras.  

Silva, J. C. (2013). A formação de professores em novas tecnologias da informação e comunicação no 
contexto dos novos programas de Matemática do Ensino Secundário. Universidade de Coimbra. 
Disponível em: http://www.mat.uc.pt/~jaimecs/pessoal/matnti.html. Acesso em 24.05.2013. 

Tardif, M. (2007). Saberes Docentes e Formação Profissional. Petrópolis, Rio de Janeiro: Vozes, 2007. 

 



  514 

Comunicación  XIV CIAEM-IACME, Chiapas, México, 2015. 

 
Un enfoque transdisciplinario de Cálculo  

potenciado por tecnología 
 

H. E. Bosch 
Universidad Tecnológica Nacional 
Argentina 
hbosch@funprecit.org.ar 
M. S. Bergero 
Funprecit 
Argentina 
msbergero@gmail.com 
M. A. Di Blasi Regner 
Universidad Tecnológica Nacional 
Argentina 
mario.diblasi@gmail.com 
M. C. Rampazzi 
Universidad CAECE 
Argentina 
mcrampazzi@gmail.com 

Resumen 

Se presenta un enfoque sobre cómo enseñar Cálculo considerando que la matemática 
debe integrarse en un tejido transdisciplinario de ciencias, tecnologías y aplicaciones 
a diversos aspectos de la vida. Ello implica que la enseñanza de matemática, particu-
larmente de Cálculo, debe ligarse con aspectos de la vida real, intercambiando con-
ceptos de otras ciencias y utilizando las tecnologías actuales en forma combinada. Se 
propone encuadrar la enseñanza de Cálculo en un marco conceptual de integración 
de Ciencias, Tecnología, Ingeniería y Matemática (STEM por sus nombres en in-
glés).Ello implica también que la obtención de datos experimentales sobre fenóme-
nos de la vida real sea importante, tanto para la formulación de modelos como para 
la formación de los estudiantes. Como ejemplo de unidad didáctica se muestra la 
descripción matemática y física del movimiento uniformemente acelerado de un ca-
rro que se mueve sobre un riel inclinado. Se utiliza un sistema de registro, procesa-
miento y representación de datos como tecnología básica, aparte de programas de 
procesamiento y representación gráfica computacional. Se interrelaciona el concepto 
de derivada de una función con las definiciones de velocidad y aceleración instantá-
nea del movimiento del carro. Se refiere la operación inversa a la derivación con la 
obtención del modelo que predice el desplazamiento del carro sobre un riel incli-
nado. Para que este enfoque pueda ser conducido por docentes de matemática, es ne-
cesario que éstos adquieran los conocimientos y prácticas necesarios en Workshops 
organizados por los investigadores que desarrollan este tipo de unidades didácticas. 

Palabras clave: Cálculo, tecnología, transdisciplinaridad. 
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Introducción 

Los libros y cursos clásicos de Cálculo enfocan su enseñanza desde un único punto de vista 
matemático proponiendo ejercicios generalmente abstractos, desligados de la vida real, resol-
viendo ecuaciones sin plantear los problemas que las generan. 

La clave consiste en considerar que la educación en ciencias matemáticas tiene que ser parte de 
la ciencia de interés público. Se debe aprender ciencias matemáticas para resolver problemas, 
que es la demanda de la Sociedad. Resolver ecuaciones aisladas de contexto no significa una so-
lución. Las soluciones son útiles cuando demuestran ser respuestas a problemas prácticos, con 
validación experimental, de ser posible. 

La tecnología debería ser una componente integral de los métodos de enseñanza y no ser 
tratada, como es habitual, como una herramienta independiente de las aplicaciones educativas. 
La tecnología debe ser usada para ayudar al estudiante a interactuar con los contenidos de las 
ciencias y de matemática en una forma de promover un mayor entendimiento de ideas complejas, 
facilitar la solución de problemas complejos y crear nuevas oportunidades de educación. 

Es necesario dar vuelta la página y plantear la enseñanza de Cálculo sobre la base de un 
nuevo enfoque transdisciplinario, usando la tecnología computacional y presentando problemas 
de la vida real. Existe actualmente una evidencia hacia un enfoque interdisciplinario del aprendi-
zaje de las ciencias naturales y ciencias matemáticas. Esta tendencia es congruente con el con-
cepto de educación STEM (Sciences, Technology, Engineering and Mathematics) ampliamente 
difundida en instituciones educativas del mundo. Se ha demostrado que los problemas de la vida 
real son esencialmente interdisciplinarios, de tal modo que las soluciones deben ser también en-
focadas de la misma forma. Por otra parte, la educación STEM propugna un entrelazamiento 
equitativo entre sus componentes, lo cual implica que la tecnología debe ser integrada con las 
ciencias, la matemática y la ingeniería.  

Se muestra en el presente trabajo un ejemplo de cómo debe introducirse la trans disciplina-
riedad y las tecnologías para enseñar conceptos básicos de Cálculo.  

Marco conceptual y Metodología 

Se adopta el marco conceptual de educación STEM, o sea la educación integrada de cien-
cias naturales y ciencias matemáticas potenciada por el uso de tecnologías electrónica e informá-
tica y sistemas computacionales de cálculo y representación gráfica. El marco conceptual tam-
bién incluye el desarrollo de experiencias para proveer datos y elaborar un modelo que describa 
y prediga el comportamiento del sistema en observación. La modelización implica concebir algo-
ritmos a partir de los resultados experimentales. Luego se resuelve matemáticamente el algo-
ritmo, generalmente a partir de una ecuación diferencial con condiciones de contorno o iniciales 
dadas por la experiencia. El objetivo final es obtener una ecuación o sistema de ecuaciones que 
prediga o predigan el comportamiento del sistema.  

En resumen, la metodología de diseño de recursos didácticos STEM debe estar basada sobre 
las siguientes características: 

o Resolución de problemas 
o Generar experimentos y estructurar modelos 
o Procurar trabajo en equipo 
o Procurar que alumnos aprendan a expresar sus conceptos y comunicar sus resultados. 
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Las experiencias de laboratorio proveen oportunidades para los alumnos de interactuar con 
el mundo real, usando herramientas, técnicas de colección de datos, modelos y teorías científicas. 
La estructuración de modelos sobre el comportamiento de fenómenos observados constituye una 
sólida base para el aprendizaje. 

El interés de todo recurso didáctico con contenidos de las ciencias es que los estudiantes 
tengan una oportunidad de ejercitar su pensamiento más que su memoria, aprender a resolver pro-
blemas científicos en general y mejorar su experiencia y actitudes hacia el aprendizaje de las cien-
cias. En particular, los estudiantes deben aspirar a poseer ciertas cualidades básicas de todo estu-
dioso de las ciencias, tales como: 

• Cultivar una comunicación efectiva oral y escrita de las ideas científicas; 
• Lograr un entendimiento básico del manejo de datos y los métodos estadísticos para tratar-

los; 
• Aprender a encarar modelos de la vida real utilizando métodos computacionales; 
• Desarrollar el razonamiento científico;  
• Entender la complejidad y la ambigüedad del trabajo empírico; 
• Desarrollar habilidades prácticas; 
• Desarrollar habilidades de trabajo en equipo. 

Si bien este es un desideratum, la mayoría de estudiantes que han seguido cursos de ciencias 
durante los últimos 50 años no han ganado un entendimiento genuino de conceptos, prácticas y 
hábitos usados sobre disciplinas científicas. Lecciones dadas por el profesor, libros, ejercicios y 
problemas se han mantenido intactos durante el último medio siglo.  

En el presente, la educación superior debe preparar graduados para la arena internacional, 
lo cual obliga a aprender nuevos conceptos, entender sistemas complejos, manejar grandes canti-
dades de datos , pensar en forma creativa y crítica, comunicar y colaborar. Este marco conceptual 
y metodología pueden aplicarse en los cursos básicos de matemática como una innovación en la 
concepción de la enseñanza de las ciencias matemáticas para la sociedad contemporánea, aban-
donando la concepción que han mostrado los libros clásicos de matemática hasta el presente.  

Como lo demuestra la experiencia, los problemas de ingeniería poseen una componente im-
portante de las ciencias naturales y las ciencias matemáticas. Muchos de los problemas de las 
ciencias y de la ingeniería se plantean mediante una modelización matemática algorítmica, cuya 
solución requiere del uso de tecnología computacional. Por consiguiente, la metodología de diseño 
de recursos didácticos en el ámbito de ingeniería ciencias y matemática debe estar centrada en la 
actividad del alumno realizando experimentos con sus manos (hands-on, la main à la pâte). 

Con el objeto de adoptar el paradigma STEM es necesario cambiar los procedimientos de 
enseñanza y pedagogías que están presentes desde hace 50 años, cambiar el aula clásica y la dis-
posición de los estudiantes para que trabajen en grupo con sus computadoras, paquetes de software, 
de tal manera que puedan encarar nuevas áreas tales como cálculo, visualización, análisis de datos 
y graficación instantánea, de fluido uso. 

Resultados 

Como resultado de la exposición metodológica y marco conceptual se han realizado dise-
ños de recursos didácticos integrando la matemática con las ciencias naturales y la experimenta-
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ción. Se plantea a continuación una propuesta de cómo puede enseñarse el concepto de deriva-
ción e integración relacionado con el estudio experimental de un simple problema de la vida real: 
estudiar el movimiento uniformemente variado de un carro que se mueve en un riel inclinado. 

Se estudia el movimiento de un carro sobre una guía rectilínea en posición inclinada, aco-
plado a un sistema de registro automático de datos constituido por una persiana, una foto com-
puerta y un programa incorporado a una computadora. En la pantalla de ésta aparecen los resulta-
dos en tablas numéricas y gráficos. En la Fig. 1 se muestra el arreglo experimental. Se ubica el 
carro en el extremo superior del carril, se lo suelta y se mueve hacia abajo. Cuando ha pasado la 
persiana completa por la foto compuerta, se cierra la experiencia y aparece en la pantalla una ta-
bla con los respectivos valores de los intervalos de tiempo que tarda cada intervalo de bandas en 
pasar por la compuerta. 

 
 

Figura 1.Arreglo experimental para estudiar el movimiento del carro. 

El programa calcula las relaciones de incrementos  '
'

x
ti

 para cada intervalo de tiempo ti , ti 

+ 'ti  , las cuales definen el parámetro llamado velocidad media del carro para cada intervalo 
 ti , ti + 'ti 

                                               vmi =   '
'

x
ti

                                      (1) 

Como los intervalos de tiempo  'ti disminuyen en  el transcurso del tiempo, las velocida-
des medias vmi, aumentan. Se calculan los incrementos de velocidades medias 

 'vmi = vmi+1 - vmi > 0 
y se los divide a cada uno por los respectivos intervalos de tiempo 'ti. 

 
Se trata ahora de un nuevo cociente incremental llamado aceleración media, para cada in-

tervalo de tiempo ti , ti + 'ti 

                                             ami = 
it

vmi
'
'                                                  (2) 

Si se analizan estos cocientes, resultando todos iguales, dentro de los errores experimenta-
les. Por lo tanto, se deduce que las aceleraciones medas son todas iguales a una misma constante. 
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La Figura 2 muestra la gráfica de las velocidades medias en función del tiempo. 

Si se utiliza otra persiana con distancias entre bandas negras ('x)1  más pequeñas, los inter-
valos de tiempo correspondientes ti, ti + ('ti)1 también serán más pequeños. Con esta nueva per-
siana quedan definidas nuevas velocidades medias para cada intervalo ti, ti +('ti)1. En particular, 
al mismo tiempo ti que se eligió anteriormente, le corresponde la velocidad media (vmi)1 definida 
para el intervalo ti, ti + ('ti)1 

                                                (vmj)1 =
1
1

ti
x

'
'   

 
 
 
 
 
 
 
 
 
 
 
 
 
Figura 2. Representación de los valores de las velocidades me-
dias correspondientes a cada intervalo de tiempo ti, ti + 'ti , 
ajustados con una recta de pendiente positiva, según el movi-
miento experimentado por el carro. La ecuación de la recta  de 
ajuste está indicada en el borde superior, donde m = 0,53 es la 
pendiente, b = -1,73 es la ordenada al origen.  

 

Si se utiliza otra tercera persiana con distancias entre bandas negras ('x)2 más pequeñas, 
los intervalos de tiempo correspondientes ti, ti + ('ti)2 también resultan más pequeños. Con esta 
nueva persiana quedan definidas las nuevas velocidades medias para cada intervalo ti, ti +('ti)2. 
En particular, al  mismo tiempo ti  que  se eligió anteriormente, le corresponde la velocidad me-
dia (vmj)2 definida para el intervalo ti, ti+ ('ti)2  
                                          (vmj)2 =

2
2

ti
x

'
' . 

Teniendo en cuenta la sucesión de velocidades medias obtenidas con diferentes persianas, 
para el mismo tiempo ti  

                                            '
'

x
ti

, 
1
1

ti
x

'
' , 

2
2

ti
x

'
'  ,  

Se observa que dicha sucesión tiende a un valor finito único para cuando el intervalo de 
tiempo 't es cada vez más pequeño. Ese valor se define como velocidad escalar instantánea  vi  
del carro al tiempo ti 

 Valores experimentales de las veloci-
dades medias de cada intervalo de la 
persiana ajustados con una recta de 
ecuación y = m·t + b, para  m = 0,53 
m/s2; b = -1,7 m/s  
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¾ Velocidad escalar instantánea             v(ti) = lím ( '
'

x
ti

).              (3) 

                                                                               'tj             0 
 

Esta definición es la definición matemática de la derivada de la función x(t) respecto del 
tiempo, para el instante ti 

 Velocidad escalar instantánea:                          v(ti)    = 
dt
dx

                    (4)  

                         
La Fig. 3 esquematiza el límite al cual tiende las velocidades medias  al tiempo ti, cuando 

los sucesivos incrementos 'ti  disminuyen, que es el valor v(ti) de la función velocidad al instante 
ti.  

Para la descripción de un movimiento uniformemente acelerado se tiene en cuenta la acele-
ración media escalar en un intervalo de tiempo ti, ti+'ti, definida por       

                                                                               ami = 
it

vi
'
'

 .            (5) 

Siguiendo un procedimiento similar al de la definición de velocidad instantánea, se define 
la aceleración instantánea como límite del cociente incremental (5) para el instante ti 
Aceleración escalar instantánea al tiempo ti:         

                                                                 ai = lím 
it

vi
'
'

 = 
dt
dv

.                      (6)  

                                                                    'ti       0 
 

La característica del movimiento rectilíneo uniformemente acelerado de un cuerpo es que 
su aceleración es constante y positiva.  

La derivada de esta función, que es la aceleración contante, tiene el valor  a = 0.53, que a 
su vez, es el valor de la pendiente de la recta   de ajuste de los valores experimentales de las velo-
cidades medias de ka Fig. 2. Por lo tanto, se concluye que la  velocidad del carro varía lineal-
mente con el tiempo (con pendiente positiva igual a la aceleración a). 
 
                                                               v = 0.53 t - 1.7.                        (7) 
 

Conocido el valor de la aceleración, obtenido experimentalmente,  se plantea  determinar la 
ecuación  de movimiento del carro, o sea conocer la posición del cuerpo en cada instante me-
diante la función desplazamiento x(t) . Para ello se parte de la ecuación (6) 

:  a  = 
dt
dv

  con la condición inicial para t =0 es v = b = - 1.7 m/s 

 
Mediante la realización de  la operación inversa de la derivación, que es la integración    

                                               t 
                                                    Y������� ���DÂGW� �DÂW� 
                                                                    0 
se obtiene  
                                                   V(t) = a t – 1.7.                            
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       Velocidad media vmj     

                                ~       ~         ~                        ~        tiempo  
                                tj 
                                _('ti)2_ 

                                _     ('ti)1      _    

                                _                      ('ti)                 _ 
 
 
 

Como, a su vez, la velocidad es la función derivada del desplazamiento según la relación 
(4), para determinar la función desplazamiento se debe realizar la operación inversa de la deriva-
ción, que es la integración: 

Si v = 
dt
dx

 con la condición inicial  para t = 0 es v0 = -1.7,  z = x0 resulta 

                                                 t             t 
                                 x -  x0 = ��YÂGW� ���(0.53 t - �����ÂGW�� ��������½ t²) - 1.7 t  
                                             0              0 
 
                                       x = 0.265 t² - 1.7 t + x0                                             (8) 
 

El desplazamiento del carro varía cuadráticamente con el tiempo. El coeficiente del término 
cuadrático es igual a la mitad del valor de la aceleración a. El coeficiente x0 se determina experi-
mentalmente. El sistema automático de registro de movimiento del cuerpo provee un gráfico de 
los desplazamientos de las diferentes porciones ̈ x de la persiana respecto del inicio de la persiana, 
según se muestra en la Fig. 4. Estos valores son ajustados por una función cuadrática con los mis-
mos valores de los dos primeros coeficientes, proveyendo el valor del tercer coeficiente. 

(vmi)1 

vmi 

(vmi)2 

 
vj 

Figura 3. Valores de las velocidades medias vmj  para dife-
rentes intervalos de tiempo, a partir del tiempo ti. Se parte 
del intervalo más grande ('ti), el valor de vmi se representa 
en la abscisa correspondiente al punto medio del intervalo. 
Sucesivamente para intervalos de tiempo más pequeños. 
Los correspondientes  valores de vmi   tienden a un valor fi-
nito único vj. 
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Discusión de resultados 

A partir del estudio de un problema de la vida real como el movimiento de un carro sobre 
un riel inclinado, se ha desarrollado una metodología de diseño de recursos didáctico en la cual 
están embebidos conceptos físicos y matemáticos, aparte de recursos tecnológicos modernos y 
programas de cálculo y graficación. 

Se parte del estudio experimental, obteniendo datos de velocidades medias y aceleraciones 
medias. Mediante el uso de persianas con intervalos entre bandas negras cada vez más pequeños 
se obtiene la sucesión de velocidades medias cuyo límite es la velocidad instantánea, según la de-
finición general de derivada de una función, en este caso cuya variable independiente es tiempo. 

Se plantea la operación inversa de derivación a partir de la constante característica del mo-
vimiento, que es la aceleración, obteniéndose un modelo que predice la expresión del desplaza-
miento del carro sobre el riel, cuyos coeficientes son datos experimentales. 

Este ejemplo muestra un camino de cómo: enseñar los conceptos matemáticos relacionados 
con problemas reales que pueden experimentarse. Los datos numéricos no son arbitrarios, surgen 
de la experiencia. 

Conclusiones 

Los recursos didácticos que se proponen para integrar la enseñanza experimental de ciencias 
y matemática tienen por objeto posibilitar que el docente guíe al alumno en la aplicación del mé-
todo científico de la manera que actualmente se desarrolla la ciencia con un enfoque transdiscipli-
nario. 

Como la mayoría de los textos de ciencias y matemática no contemplan experiencias, es 
preciso enfatizarlas, pues ellas permiten trabajar con conceptos, leyes, métodos y procesos, y los 
derivados de ellos, que son los contenidos. Cada unidad didáctica debe ser enmarcada con una 

 

Figura 3. Representación gráfica de los valores experimentales 
de los desplazamientos Di de las bandas negras respecto de la 
banda inicial, para cada tiempo ti, correspondiente a un movi-
miento uniformemente acelerado. Se observa un arco de pará-
bola con concavidad hacia arriba. 

Valores experimentales del 
desplazamiento del carro 
ajustados con una parábola 
de ecuación  

  t2 + b t +    
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motivación acorde con los intereses y saberes previos de la población a la cual va a ser aplicada. 
Debe existir un cierre de la actividad que contemple instancias de comunicación y aplicación, con 
el agregado de actividades de evaluación correspondientes al nivel y propósito. Es importante que 
a lo largo de todo el proceso, en todo momento, el docente fortalezca la integración teoría-experi-
mentación-resolución de problemas. 

La comunidad de educadores de matemática debe estar atenta a esta transformación. Se re-
quieren cambios en la forma en que los docentes son educados en matemática. Es necesario pre-
pararlos en una forma integrada de conocimientos en Ciencias, Tecnología, Ingeniería y Mate-
mática. Como imagen, esta comunidad debe ver a las ciencias matemáticas según un diagrama 
elaborado por la Academia de Ciencias de EE. UU., que se muestra a continuación. 

 
 

 

 

 

 

 

 

Figura 4. Esquema de la trans disciplinariedad de las ciencias matemáticas. 
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Resumen 

Reportamos un estudio exploratorio enfocado en identificar algunos de los recursos 
de Internet usados por estudiantes de ingeniería mexicanos cuando necesitan ayuda 
para sus clases de matemáticas. En una fase inicial del estudio se diseñó y se probó 
un cuestionario, en una segunda fase el estudio se utilizó este cuestionario para guiar 
entrevistas individuales y grupales. Los resultados muestran que la búsqueda de 
ayuda matemática en Internet es una práctica difundida entre los estudiantes quienes 
llegan incluso a preferirla sobre fuentes de ayuda más tradicionales como la 
biblioteca. Entre los recursos más ampliamente utilizados están YouTube y 
Facebook. Estos y otros sitios son utilizados para encontrar distintas maneras de 
resolver problemas matemáticos, para clarificar dudas y repasar tópicos, para obtener 
respuestas directas a sus tareas, para comparar resultados, y cuando pierden clase y 
quieren ponerse al día. 

Palabras clave: búsqueda de ayuda, Internet, redes sociales, educación matemática, 
estudiantes de ingeniería. 

Introducción 

El fenómeno de búsqueda de ayuda —o help-seeking, como se denomina en la literatura 
anglosajona— ha capturado el interés de sociólogos y psicólogos sociales durante varias 
décadas. En términos generales, estos estudios se han enfocado en identificar y explicar qué 
factores demográficos, socioculturales, y psicológicos favorecen que las personas busquen la 
ayuda de otras personas. Dichos estudios se han efectuado principalmente en contextos médicos, 
laborales y de bienestar o seguridad social (ver por ejemplo Cornally y McCarthy, 2011). Las 
primeras conceptualizaciones sobre búsqueda de ayuda favorecieron que ésta se percibiera como 
una actividad no deseable; esto es, algunos investigadores comenzaron a interpretar la búsqueda 
de ayuda como un indicador de falta de independencia, que puede tener altos costos para la 
autoestima de los individuos y su sentido de competitividad. La reconceptualización del 
concepto de búsqueda de ayuda propuesta por Nelson-Le Gall (1985) contribuyó a asignar una 
acepción positiva al concepto en el campo de la investigación educativa; esto en el sentido de 
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que la búsqueda de ayuda puede verse como una habilidad o competencia útil para que los 
estudiantes puedan abordar problemas que de otra manera serían difíciles de afrontar. La 
búsqueda de ayuda puede verse como una habilidad muy útil para el auto-aprendizaje de los 
estudiantes. 

Buscar ayuda es un elemento básico en el estudio de las matemáticas sin embargo, los 
estudios que abordan las prácticas de búsqueda de ayuda en la educación matemática siguen 
siendo escasos. Algunos de estos estudios se han enfocado en identificar los elementos afectivos 
que motivan o inhiben a los estudiantes a buscar ayuda matemática (Ryan & Pintrich, 1999), 
mientras que otros estudios han caracterizado los comportamientos de búsqueda de ayuda que 
manifiestan algunos estudiantes de matemáticas (Kempler & Linnenbrink, 2006), tamnién 
existen estudios que indagan en el conocimiento de los profesores de matemáticas acerca de los 
comportamientos de búsqueda de ayuda que manifiestan sus estudiantes cuando resuelven 
problemas de matemáticas expresados con palabras (mathematical word problems) (Marais, Van 
der Westhuizen & Tillema, 2013). Una característica común de estos estudios es que solo se 
consideran como posibles fuentes de ayuda matemática a personas —profesores, compañeros de 
clase— pero los recursos tecnológicos no son considerados como posibles fuentes de ayuda 
matemática. 

Sin embargo, las prácticas de búsqueda de ayuda de los estudiantes contemporáneos están 
cambiando debido a la ubiquidad del Internet y los dispositivos móviles; por ejemplo, existen 
estudios que muestran que estudiantes de matemáticas de distintas regiones del mundo utilizan 
foros en línea abiertos para encontrar ayuda matemática (Puustinen, Volckaert-Legrier, Coquin 
& Bernicot, 2009; van de Sande, 2011). Ambos estudios, mediante un análisis de los 
intercambios y publicaciones de los estudiantes en este tipo de foros, caracterizan los 
comportamientos de búsqueda de ayuda que estos estudiantes manifiestan cuando buscan ayuda 
matemática en este tipo de espacios. Es necesario sin embargo desarrollar más estudios que 
muestren qué otras herramientas tecnológicas utilizan los estudiantes de hoy en día como fuente 
de ayuda matemática, y cómo las usan. 

En este artículo reportamos un estudio exploratorio enfocado en identificar los sitios y 
herramientas basadas en Internet que algunos estudiantes de ingeniería mexicanos utilizan como 
fuente de ayuda para sus clases de matemáticas. En particular, exploramos tres aspectos de sus 
prácticas de búsqueda de ayuda basada en Internet:  

1. ¿Qué sitios o herramientas consultan los estudiantes cuando necesitan ayuda para sus 
clases de matemáticas y con qué frecuencia los utilizan? 

2. ¿Cuáles son los motivos que los llevan a utilizar esas herramientas? 
3. ¿Cuáles son las razones por las que los estudiantes confían en la información 

proporcionada por estas fuentes? 

La principal contribución de nuestro estudio es ayudar a ampliar nuestro entendimiento acerca de 
cómo los estudiantes contemporáneos de matemáticas utilizan de manera independiente la 
Internet como fuente de ayuda para sus estudios en matemáticas. 

Marco conceptual 

Como se mencionó antes, la búsqueda de ayuda en la investigación en educación 
matemática es usualmente conceptualizada como la habilidad de estudiantes de apoyarse en 
personas —profesores, compañeros, parientes— para obtener ayuda que pueda ser útil para 
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superar las dificultades que pueden surgir cuando se estudia matemáticas. Karabenick y 
Puustinen (2013) confirman esta situación cuando señalan que la investigación educativa sobre 
búsqueda de ayuda se ha enfocado principalmente en estudiar las interacciones que surgen en el 
salón de clases cuando un estudiante pide ayuda a su profesor o a sus compañeros. Estos autores 
señalan la necesidad de expandir esta área de investigación con la intención de entender mejor 
cómo las nuevas tecnologías están afectando las prácticas de búsqueda de ayuda de los 
estudiantes. 

Siguiendo la línea de argumentación de Karabenick y Puustinen (2013), en este trabajo 
adoptamos una definición amplia del concepto de búsqueda de ayuda en matemáticas la cual 
incluye elementos no humanos como posibles fuentes de ayuda; así, en este estudio la búsqueda 
de ayuda en matemáticas se define como la habilidad que tiene un individuo de utilizar las 
personas y los recursos (incluyendo recursos tecnológicos tales como el Internet y los 
dispositivos móviles) que lo rodean como fuentes de ayuda que le permitan superar las 
dificultades y dudas que pueden surgir durante el proceso de estudio de las matemáticas. 

Contexto 

Este estudio se desarrolló en el Instituto de Ingeniería y Tecnología de la Universidad 
Autónoma de Ciudad Juárez (UACJ) en México. El Instituto es una institución pública de nivel 
superior que está localizado en Ciudad Juárez, en la frontera norte de México y al sur de la 
ciudad de El Paso, Texas, en E.U.A. El Instituto tiene una población aproximada de 4,500 
estudiantes provenientes de esta región del país, los cuales tienen un estatus socioeconómico que 
varía entre el medio y bajo. 

Una razón para seleccionar esta institución para desarrollar nuestro estudio fue nuestro 
interés en explorar las prácticas de búsqueda de ayuda basadas en Internet entre estudiantes 
universitarios. Una razón adicional para seleccionar a la UACJ como contexto de estudio fue que 
la primera autora de este trabajo labora como profesora en la institución, lo cual nos daba acceso 
tanto a los estudiantes que participarían en el estudio como a las instalaciones de la Universidad 
para que pudiéramos desarrollarlo más fácilmente.  

Población de estudio 

El estudio involucró un total de 21 estudiantes universitarios de ambos sexos, divididos en 
dos fases: una fase inicial-exploratoria, y la segunda fase del estudio. Más detalles sobre la 
estructura de estas fases se encuentran en la sección “Procedimiento”. 

Todos los participantes en el estudio fueron estudiantes de diferentes especialidades de 
ingeniería del Instituto de Ingeniería y Tecnología de la Universidad Autónoma de Ciudad 
Juárez. Seleccionamos estudiantes de diferentes especialidades de ingeniería porque todos ellos 
estaban tomando varios cursos de matemáticas (cálculo, ecuaciones diferenciales, álgebra lineal) 
como parte de su educación como ingenieros. Al momento de realizar el estudio, las edades de 
los estudiantes variaban entre 19 y 38 años. La participación de todos los estudiantes en el 
estudio fue voluntaria. 

En la fase inicial-exploratoria participaron cuatro estudiantes provenientes de tres distintas 
carreras: ingeniería industrial, ingeniería en sistemas digitales e ingeniería eléctrica. Al momento 
de participar en el estudio dos de ellos cursaban el primer semestre, otro estaba en tercer 
semestre, y otro más en cuarto semestre —la duración de los estudios de ingeniería en la UACJ 
es de ocho semestres—.  
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La segunda fase del estudio involucró la participación de 17 estudiantes provenientes de 
cinco ingenierías distintas: civil, eléctrica, biomédica, industrial y mecatrónica. En esta fase solo 
se seleccionaron estudiantes de semestres intermedios y avanzados —de cuarto a octavo 
semestre—. 

Procedimiento 

Como hemos mencionado anteriormente, nuestro estudio estuvo dividido en dos fases. El 
estudio comenzó con una fase exploratoria en la cual se aplicó un cuestionario de siete preguntas 
abiertas que fueron utilizadas para guiar entrevistas semiestructuradas; estas entrevistas se 
desarrollaron entre el 19 y 26 de noviembre de 2014. El objetivo de esta fase fue doble: por un 
lado se buscaba confirmar la hipótesis de que algunos estudiantes universitarios utilizan el 
Internet cuando necesitan ayuda o tienen dudas sobre sus clases de matemáticas; por otro lado se 
intentaba valorar qué tan bien funcionaba el cuestionario diseñado para generar los datos 
empíricos, esto es, valorar por ejemplo si la formulación de las preguntas era entendida por los 
estudiantes o si el cuestionario arrojaba el tipo de información que necesitábamos para dar 
respuesta a los cuestionamientos planteados. Algunos ejemplos de las preguntas incluidas en la 
versión del cuestionario utilizado en esta fase fueron: ¿has utilizado algún sitio de Internet para 
tu clase de matemáticas?, ¿con qué frecuencia utilizas estos sitios?, ¿en tu opinión qué 
herramienta de Internet es más confiable y qué la hace confiable? 

La fase exploratoria nos permitió refinar el cuestionario que serviría de guía para conducir 
algunas entrevistas durante la segunda fase del estudio. Las preguntas que constituyeron la 
versión final del cuestionario son las siguientes: 

1. ¿Has utilizado algún sitio de Internet para tu clase de matemáticas? 
2. ¿Cuáles son los sitios de Internet que has utilizado para tus clases de matemáticas? 
3. ¿Con qué frecuencia utilizas estos sitios? 
4. ¿De qué forma utilizas estos sitios de Internet en tus estudios de matemáticas? 
5. Menciona los beneficios de utilizar sitios de Internet en tu formación matemática en la 

universidad. 
6. Menciona las limitaciones que tiene el utilizar sitios de Internet en tu formación 

matemática como estudiante universitario. 
7. En tu opinión, ¿Qué herramienta de Internet es más confiable y qué la hace confiable? 

Esta versión final del instrumento fue utilizada en la segunda fase del estudio para 
entrevistar a 17 estudiantes de ingeniería de la UACJ. Cinco de ellos fueron entrevistados de 
manera individual, mientras que los 12 restantes fueron entrevistados a través de dos grupos 
focales de seis integrantes cada uno. La segunda fase del estudio fue desarrollada en tres 
diferentes días: 13 de febrero, 12 de marzo, y 26 de junio de 2013. Las respuestas emitidas por 
estos 17 estudiantes constituyen la principal fuente de datos empíricos en los que se basan los 
resultados de nuestro estudio. Todas las entrevistas, tanto las de la fase exploratoria como las de 
la fase final, fueron audiograbadas para su posterior análisis y transcripción. 

Para analizar los datos empíricos consistentes en entrevistas individuales y grupales, fue 
necesario escuchar repetidamente las audiograbaciones con la intención de localizar las 
respuestas a las preguntas del cuestionario guía, y entonces hacer una categorización de las 
respuestas. Durante este proceso fue evidente que algunas respuestas de los estudiantes tenían 
elementos comunes, los cuales efectivamente nos permitieron producir una categorización de 
estos datos. Los resultados de este proceso se presentan en la siguiente sección. 
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Resultados 

Este apartado de resultados está dividido en cuatro secciones y se refiere únicamente a las 
entrevistas realizadas a los 17 estudiantes que participaron en la segunda fase del estudio. En la 
primera sección se hablará sobre la frecuencia con que los estudiantes utilizan los sitios de 
Internet como fuente de búsqueda de ayuda. En la segunda sección se mostrarán los sitios más 
populares entre los estudiantes de ingeniería que participaron en el estudio. Enseguida se 
describirán las percepciones de los estudiantes ante los beneficios y limitaciones del uso de los 
sitios de Internet como fuente de ayuda y finalmente se presenta una sección en la cual se 
presentan los argumentos dados por los estudiantes para confiar en un recurso de Internet como 
fuente de ayuda. 

Frecuencia de uso de los sitios de Internet 

En su totalidad, los 17 entrevistados declararon utilizar algún sitio de Internet como fuente 
de ayuda para sus clases de matemáticas. La mayoría de los estudiantes son usuarios frecuentes 
ya que de los 17 entrevistados, 12 universitarios afirmaron utilizar estos sitios diariamente y 
solamente cinco universitarios mencionaron que utilizan este tipo de recursos cada fin de 
semana. 

Sitios de Internet más populares y su funcionalidad 

En la figura 1 se ilustran los sitios de Internet más frecuentemente mencionados por los 
estudiantes de ingeniería que participaron en el estudio como fuente de ayuda matemática. 

 
Figura 1. Sitios de Internet más populares como fuente de búsqueda de ayuda entre los estudiantes que 
participaron en este estudio. 

El sitio de Internet más mencionado por los estudiantes fue YouTube, doce de los 
diecisiete entrevistados coinciden en que este es el sitio en el cual recurren para comprender 
mejor los temas vistos en clase. 

Facebook es el segundo sitio más mencionado, once de los diecisiete entrevistados lo han 
utilizado en sus clases de matemáticas. Ellos afirman que Facebook es una herramienta con la 
cual pueden contactar con compañeros de clase o con el maestro para aclarar dudas sobre 
trabajos, tareas o inquietudes de logística. Por ejemplo, el alumno 2 del grupo focal 1 menciona 
lo siguiente: 
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Alumno 2, grupo focal 1: 
[…] utilizo Facebook con mis compañeros cuando tengo dudas de lo que explican en clase, 
ya que en ocasiones cuando llego a casa no recuerdo lo que vi. 

El siguiente sitio sería Google con seis menciones. Este es el sitio donde los universitarios 
buscan directamente los temas que desean investigar. La mayoría de los usuarios de Google 
hacen búsquedas especializadas en Google Books y Google Académico para delimitar, es decir, 
para restringir los sitios o documentos donde deben enfocar su búsqueda.  

Otras páginas de Internet como Wikipedia, buenastareas.com, Yahoo! Respuestas y Slide 
Share, así como herramientas de Internet tales como el correo electrónico, o la calculadora en 
línea Wolfram Mathematica, fueron mencionadas debido a las distintas funcionalidades que 
ofrecen: 

Alumno 2, grupo focal 2: 
[…] Utilizo Wolfram Mathematica para puros resultados, pero en veces no es muy confiable 
por que salta unos pasos […] nada más metes la ecuación y ya te da paso por paso […] 
Alumno 4, entrevista individual: 
A veces ya ve que le dan un problema y las preguntas ya están subidas… Yahoo respuestas 
lo utilizaría para ya cuando batallas y dices ay no […]” 

En la categoría de “otros” que se muestra en la figura 1 están incluidas herramientas como 
Skype, y sitios Web como Profesores Universia (http://profesores.universia.es), Vitutor 
(http://www.vitutor.com), Web Profesores y Formularios. Estos sitios son utilizados para 
encontrar métodos de soluciones de problemas, comparar resultados de problemas, encontrar la 
resolución paso a paso de un problema, entre otros: 

Alumno 1, entrevista individual: 
[…] Uno que se llama Web Profesores es una página donde los profesores suben 
documentos o técnicas de enseñanza […] son documentos escritos […] una vez metí una 
fórmula que necesitaba en Google y así llegué a la página y también hay otra que es lo 
mismo…Profesores Universia. 
Alumno 5, grupo focal 2: 
Hay una página que se llama creo vitutor.com ahí vienen muchos ejercicios de muchas 
materias… problemas resueltos de matemáticas y para hacer […] te da todo paso por paso. 

En suma podemos decir que la mayoría de los sitios y herramientas a las que recurren los 
estudiantes se utilizan para: (1) encontrar diferentes maneras de resolver algún problema 
matemático, (2) clarificar dudas y repasar lecciones, (3) obtener soluciones hechas o problemas 
matemáticos resueltos, (4) comparar resultados, y (5) cuando pierden una clase y se quieren 
poner al tanto. 

Beneficios y limitaciones percibidos por los estudiantes 

 Los beneficios que perciben los estudiantes al usar la Internet como fuente de ayuda son 
diversos. Algunos estudiantes destacan el acceso geográfico y temporal ilimitado, lo que los hace 
preferir la Internet sobre fuentes de ayuda más tradicionales: 

Alumno 5, entrevista individual: 
Yo pienso que ahorro de… por ejemplo si debo ir a la biblioteca tengo que manejar … 
ahorro tiempo y dinero. 
Algunos estudiantes perciben la Internet como una fuente de ayuda para clarificar dudas que 
es infalible, tal como afirma este estudiante: 
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Alumno 3, grupo focal 2: 
El beneficio que encuentro es que cualquier cosa que busque la voy a encontrar, son miles de 
páginas las que van a salir y siempre encontraré algo, nunca me quedaré con la duda. 

 Además, identificamos cuatro limitaciones expresadas por los estudiantes las cuales son: 
(1) acceso restringido a las fuentes debido a derechos de autor o limitaciones de lenguaje, (2) 
falta de confiabilidad de las fuentes, (3) la Internet puede funcionar como un distractor, y (4) 
existe un exceso de información en la red. Para ilustrar estas limitaciones, enseguida se 
transcriben algunos extractos de las entrevistas: 

Alumno 6, grupo focal 2: 
El problema es que si no sabes lo que estas buscando recibes respuestas muy ambiguas, 
información muy ambigua y en la Internet se regulan mucho los derechos de autor, si quieres 
leer un libro solo puedes ver una parte […] el material útil está restringido. 
Alumno 5, grupo focal 2: 
A mí me pasó una vez que estudiando para un examen había un tema que de plano no sabía 
nada […] encontré un método que nada que ver, que no era lo que necesitaba […] en veces 
pones algo y salen como mil cosas de eso, no es lo que andas buscando. 

Motivos para confiar en una página de Internet 

 Varios de los estudiantes que participaron en este estudio basan la confiabilidad de las 
fuentes de ayuda que obtienen de la Internet en el prestigio o autoridad que puede brindar un 
grado o posición académica, o una institución: 

Alumno 3, grupo focal 1: 
YouTube me parece lo más confiable porque los videos son de profesores de universidad. 
Alumno 5, entrevista individual: 
No confío en ningún sitio […] pero Slide qué? … Slide Share se me hace más confiable 
porque ahí las mandan los doctores. 
Alumno 1, entrevista individual: 
Por ejemplo en Youtu [sic], bueno ahí los videos son de los profesores de universidades y 
ellos mismos hacen los videos para aclarar las dudas, para mí es muy confiable porque son 
profesores de universidades y creo que hasta reciben un beneficio económico por hacer los 
videos […]. 

Discusión 

A través de este estudio exploratorio hemos investigado las prácticas de búsqueda de ayuda 
basadas en Internet entre estudiantes mexicanos de ingeniería. Como otros estudios indican (e.g. 
van de Sande, 2011), hemos encontrado que la búsqueda de ayuda matemática a través de 
Internet es una práctica difundida —12 de 17 estudiantes reportaron utilizar el Internet para estos 
propósitos diariamente—. De acuerdo a los participantes en nuestro estudio, los sitios más 
comúnmente utilizados son: (1) YouTube, donde los estudiantes pueden encontrar videos de 
clases de matemáticas para repasar y profundizar los temas vistos en clase; y (2) Facebook, 
donde pueden contactar a sus compañeros o al profesor para clarificar dudas conceptuales o 
logísticas relacionadas con sus clases de matemáticas. Sin embargo, algunos estudiantes también 
declaran usar sitios como Yahoo! Respuestas para encontrar respuestas acabadas a sus tareas 
matemáticas. 

Los estudiantes que participaron en el estudio buscan ayuda en Internet para encontrar 
maneras distintas de resolver un problema de matemáticas, para clarificar dudas y reforzar 
conocimiento, para obtener respuestas acabadas o problemas resueltos paso a paso, para 
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comparar los resultados que ellos obtienen, y cuando pierden clases y se quieren poner al tanto. 
Sin embargo, cuando se trata de evaluar la confiabilidad de la información que ellos obtienen de 
estos sitios, los estudiantes parecen no poner atención a las propiedades matemáticas intrínsecas 
de la información obtenida (Lithner, 2003), sino que basan su evaluación en características de la 
información que no guarda relación con las matemáticas, tales como el prestigio académico de la 
persona o institución que publica la información. 

La naturaleza exploratoria de este estudio nos permite ver solo la superficie de una práctica 
ampliamente difundida que está afectando la manera en que los jóvenes estudian matemáticas. 
Enseguida señalamos algunas rutas de investigación que podrían ser profundizadas para 
comprender mejor este fenómeno educativo. 

Posibles rutas de investigación 

Una de las limitaciones de nuestro estudio es que está basado en auto reportes sobre uso de 
tecnología, lo cual puede ser menos preciso que las observaciones de los comportamientos reales 
de los estudiantes (Junco, 2014). Una futura línea de investigación se podría enfocar en utilizar 
métodos de observación más directa como el propuesto por Junco (2014), en la que se utilice 
software para documentar y caracterizar los comportamientos de búsqueda de ayuda 
manifestados por los estudiantes cuando utilizan distintos dispositivos como computadoras, 
tabletas y teléfonos móviles. 

Otra limitación de nuestro estudio es que no profundiza en cómo cada sitio o herramienta 
web son utilizadas como fuente de búsqueda de ayuda. Es entonces necesario producir 
caracterizaciones detalladas de cómo los estudiantes utilizan herramientas como Facebook y 
YouTube para encontrar ayuda matemática. También, se podría profundizar en los criterios de 
selección y exclusión que los estudiantes aplican cuando seleccionan una porción particular de 
información matemática del océano de información que la Internet proporciona. 

Otra línea de investigación relevante sería explorar la perspectiva de los profesores de 
matemáticas acerca de estas prácticas de búsqueda de ayuda matemática: ¿qué piensan ellos de 
esta práctica de sus estudiantes? ¿la consideran una práctica deseable o provechosa? ¿integran 
este tipo de fuentes de ayuda en la instrucción matemática que proveen a sus estudiantes?  

Creemos que la búsqueda de ayuda matemática en Internet es un área de investigación 
emergente que no solo es fértil sino también relevante de cultivar ya que se trata de una práctica 
difundida que afecta la manera en que los estudiantes contemporáneos se relacionan con las 
matemáticas escolares.  
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Resumen 

En este artículosedescribe una experiencia en el diseño y ejecución de Unidades 
Virtuales de Aprendizaje (UVA) dentro de una estrategia para la capacitación 
docente en el uso de tecnología dentro de la enseñanza de las Matemáticas en Costa 
Rica.  Esta estrategia fue diseñada en el marco del proyecto Reforma de la Educación 
Matemática en Costa Rica(del Ministerio de Educación Pública con el apoyo de la 
Fundación para la Cooperación Costa Rica Estados Unidos CRUSA), en el contexto 
de la implementación de nuevos programas de matemáticas para toda la educación 
preuniversitaria que fueron aprobados en mayo del 2012 por las autoridades 
costarricenses de educación. En el documento se explicará la estrategia de 
capacitación realizada, las características de estas UVA, su construcción técnica, los 
resultados obtenidos y las ventajas y limitaciones de las mismas en el contexto de un 
país en vías de desarrollo como Costa Rica. 

Palabras clave: Entornos virtuales de aprendizaje, Educación matemática, Reforma en 
Matemáticas, Formación continua, TIC. 

Antecedentes y ubicación en el contexto 

El 21 de Mayo del 2012 el Consejo Superior de Educación de Costa Rica (Órgano de 
carácter constitucional responsable de orientar y dirigir desde el punto de vista técnico los 
diferentes niveles, ciclos y modalidades del Sistema Educativo Costarricense) aprobó nuevos 
programas de estudio de Matemáticas para toda la educación preuniversitaria de ese país. 

El nuevo currículo es más que un ajuste de contenidos (reacomodo, aumento o 
disminución); formula una nueva estrategia pedagógica “Resolución de problemas con énfasis en 
contextos reales”, con lo cual se busca el fortalecimiento de mayores capacidades cognoscitivas 
en el abordaje de los nuevos retos que plantea una sociedad moderna. Esto implica 
unatransformación sustancial de la acción de aula, por lo que el papel del docente en laejecución 
de esta metodología es trascendental. Sin embargo, una de las debilidades para la 
implementación de este currículo, es precisamente la formación inicial y continua de los 
profesores en servicio. Así lo indican Gaete y Jiménez (2011, p.111): 

Tanto en la formación inicial de los y las docentes como en los procesos de capacitación y 
asesoría brindados por el MEP, observan los y las directores institucionales serias carencias 
y debilidades formativas: Para uno de los directores entrevistados, “Las capacitaciones en 
matemática no son las más adecuadas porque no responden a las necesidades reales de los 
docentes (Gaete y Jiménez, 2009). 
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Es por esto que para encaminar y afianzar esta reforma en los años venideros, era necesario 
construir un liderazgo pedagógico nacional, es decir, un conjunto de docentes preparados y 
entusiastas que pudieran afrontar los nuevos desafíos. Pero cómo hacer esto realizable mediante 
un curso de formación en el uso de tecnologías digitales para la enseñanza de la Matemáticas que 
pudiera involucrar a gran cantidad de docentes y que a su vez fuera accesible y flexible para la 
población, que no tuviera tan alto costo, que fuera reusable y que sobre todo lograra resultados 
positivos en la acción de aula. 

Para ser esto viable en el contexto educativo nacional, el proyecto Reforma de la 
Educación Matemática en Costa Rica, tomó la decisión de desencadenar un proceso de 
formación a gran escala para docentes en servicio, con base a la experiencia obtenida a los cursos 
bimodales (conjunción de sesiones presenciales y de trabajo independiente)  efectuados en el 
2011 y 2012, donde fue entonces necesario utilizar un sistema de gestión de aprendizaje o LMS 
(Learning Management System), y para ello se escogióla plataforma Moodle (Modular Object – 
Oriented Dynamic Learning Environment) por ser de distribución libre y tener como propósito el 
ayudar a los educadores a crear comunidades de aprendizaje en línea.A su vez, este sistema 
permite llevar el seguimiento del aprendizaje de los participantes del curso teniendo la 
posibilidad de estar al tanto de los avances y necesidades de cada uno de ellos. Cuenta, además, 
con herramientas para colaborar y comunicarse (foros de consulta y de discusión, chats, entre 
otros), y tener acceso a recursos de apoyo. Asimismo, hacen posible acercar los contenidos a los 
participantes del curso con el objetivo de facilitar, mostrar, atraer y provocar su intervención 
constante y productiva sin olvidar las funciones necesarias para la gestión de los participantes 
como la inscripción, seguimiento y la evaluación.  

Al mismo tiempo se pensó que de forma intrínseca la experiencia en el empleo de este tipo 
de plataformas no solo acercaba al docente al uso de las Tecnologías de la Información y la 
Comunicación (TIC) sino que modificaba su perfil profesional impulsándolo a una visión 
moderna de educador. 

En el 2011, el proyecto Reforma de la Educación Matemática en Costa Ricaimplementó 
este tipo de sistemas de administración de aprendizajes al diseñar capacitaciones bimodalespara 
profesores de la Educación Primaria1 y de la Secundaria2 por separado. Esta estrategia se siguió 
utilizando para los cursos realizados en el 2012. Se trata de una orientación novedosa que 
involucra dos tiempos, uno para trabajar con docentes líderes y otra para capacitar a poblaciones 
masivas de docentes. Los detalles de este proyecto y sus acciones se pueden ver en Ruiz (2013). 

Para el 2013 las capacitaciones han girado en torno a: i) el uso inteligente y visionario de 
tecnologías digitales y ii) el uso de la historia de las Matemáticas.En cuanto a las tecnologías, el 
diseño de capacitación debía contemplar dos dimensiones que están íntimamente relacionadas: 
las dificultades de un contexto nacional en cuanto a disponibilidad de recursos tecnológicos y 
flexibilidad para usarlos por parte de los docentes, así como que los cursos están concebidos para 
desarrollarse en poblaciones masivas (de 1400 profesores de Secundaria y 6000 de Primaria). Es 

                                                 
1También conocida como educación elemental o general básica, es la primera de seis años establecidos 
y estructurados de la educación que se produce a partir de la edad de entre seis y siete años hasta 
aproximadamente los 12 años de edad. 
2También denominada educación media, segunda enseñanzao bachillerato. Tiene como objetivo 
capacitar al alumno para poder iniciar estudios de educación superior. 
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preciso resaltarse que no es igual ofrecer capacitaciones a grupos pequeños con ambientes muy 
controlados, que hacerlo con poblaciones masivas donde las contingencias pueden ser muchas. 

Planteamiento del problema 
En el nuevo currículo costarricense la tecnología se concibe como un instrumento al 

servicio de los aprendizajes matemáticos (MEP, 2012). Además, con el finde enriquecer y 
redimensionar la resolución de problemas y las estrategias educativas, así como de potenciar 
algunas dimensionescurriculares relevantes para la enseñanza efectiva de esta materia, se apunta 
como uno de sus cinco ejes transversales específicos El uso inteligente y visionario de 
tecnologías digitales. 

Sin embargo, esto no es sencillo, si se toma en cuenta la escasa o nula formación inicial en 
esta temática recibida por los docentes tanto de educación secundaria como de primaria. Al 
mismo tiempo, se tiene claro que el simple hecho de saber emplear técnicamente una 
herramienta tecnológica no implicará mejores resultados en los procesos de enseñanza y 
aprendizaje. Así se establece en los programas de estudios de matemática (MEP, 2012, p.37): 

La utilización de tecnologías, sin embargo, no conduce necesariamente al mejoramiento de 
los aprendizajes en las Matemáticas, peor aún: un mal uso puede debilitarlos. La tecnología 
debe entonces introducirse de forma pertinente y precisa en los distintos niveles educativos y 
de acuerdo a las condiciones materiales y humanas existentes en el contexto educativo 
nacional.  

Por esto mismo, los cursos de uso de tecnología elaborados por este proyecto, buscan 
preparar a los docentes en cómo usar la tecnología en la acción de aula. Poseen un sentido 
pedagógico. No obstante para poder usar tecnología con estos propósitos es necesario aprender a 
emplear las herramientas tecnológicas específicas que se usarían. ¿Cómo hacer esto último en las 
condiciones y posibles contingencias de algunos entornos en un país donde existen desigualdades 
regionales, socioeconómicas y de diversidad de accesos tecnológicos? El proyecto elaboró una 
respuesta en dos líneas bien articuladas: elaborar unidades didácticas orientadas al uso 
pedagógico de la tecnología, y unidades virtuales de aprendizaje asociadas a las primeras para 
generar dominio de esas herramientas. 

Diseño y metodología 

Una Unidad Virtual de Aprendizaje(UVA),en el contexto de los cursos bimodales 2013, es 
una pequeña unidad de aprendizaje diseñada bajo un soporte digital con diferentes elementos 
multimediales orientados al desarrollo autónomo y dinámico de habilidades en el uso de algún 
software con fines educativos en la enseñanza de Matemática. A su vez, está orientada a las 
necesidades técnicas de la unidad didáctica3; pero se desarrolla en línea y posee autoevaluación y 
evaluación propias.  La UVA se considera un entorno virtual de aprendizaje, y esta estrategia se 
inscribe en la perspectiva de que la formación en el uso de las TIC en la enseñanza, no sólo debe 
ser técnica sino también metodológica. 

Tanto la unidad didáctica como la UVA, están enmarcadas en lo que el Proyecto Reforma 
de la Educación Matemática en Costa Rica definió como un Módulo de aprendizaje. Además, 

                                                 
3Es un documento descargable mediante la plataforma Moodle, que presenta un problema y el análisis del 
mismo bajo una perspectiva metodológica referente al uso del recurso tecnológico empleado.  
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cada módulo cuenta con mecanismos de comunicación sincrónica (chat) y asincrónica (foros de 
consulta) así como elementos de autoevaluación y evaluación de los aprendizajes. 

Las UVA son Modelos de Referencia de Objetos de Contenido Compartibles, o también 
llamados paquetes SCORM por sus siglas en inglés (Sharable Content Object Reference 
Model).Se toma la decisión de que sea un paquete con este formato estándar por varias 
razones:Se puede reproduciren cualquier plataforma LMS, soporta contenidos que son muy 
fáciles y no onerosos de producir, sin embargo con un muy alto valor de calidad, los contenidos 
de los cursos son de larga duración debido a la compatibilidad y la estandarización por loque su 
larga vida contribuye a un mejor retorno de inversión.  

Para la elaboración de las UVA se utilizó la herramienta eXe-learning como editor, ya que 
permite exportar el recurso como paquete SCORM 1.2 y además provee instrumentos para la 
publicación de contenido web de acuerdo a los estándares requeridos por sistemas de gestión 
didácticos. Es un sistema de autoría que puede trabajar en sistemas "Online" o "Offline" (Sin 
conexión a internet), permite un manejo intuitivo de contenidos mediante un editor que admite 
previsualizar los contenidos antes de su publicación, presenta un entorno amigable al realizar 
acciones como: insertar contenidos como texto enriquecido, gráficos, animaciones, vídeo y 
actividades interactivas. Además, algo muy importante es que permite la reutilización de 
contenidos para su adecuación, mejora o producción de nuevos materiales didácticos.Esta 
herramienta permite la fácil organización de los temas que se quieren desarrollar en los cursos, 
así como la autoevaluación y la evaluación de contenidos.  

La herramienta eXe-learning es un generador de páginas web que tiene como objetivo 
brindar una herramienta a profesionales de la educación, dedicada al desarrollo y publicación de 
materiales de enseñanza y aprendizaje a través de la web. Esta herramienta se tuvo que utilizar 
ya que generalmente, los LMS no ofrecen muchas herramientas de autor4especializadas en el 
desarrollo de contenidos  de aprendizaje. 

Las UVA están diseñadas para un modelo de formación a distancia que utiliza Internet 
como herramienta de aprendizaje. La estructura de cada UVA es la siguiente: 

1. En la sección inicial se presenta un componente animado que explica, de forma audiovisual, 
el propósito de la UVA y hace una breve introducción de la misma.  

 
Figura 1. Componente animado de UVA 0. 

                                                 
4Las herramientas de autor son aplicaciones informáticas que facilitan la creación, publicación y gestión 
de los materiales educativos en formato digital utilizados en la educación a distancia mediada por las TIC. 
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2. La sección siguiente plantea un problema matemático que se resolverá utilizando el recurso 
tecnológico respectivo. Además, en esta sección se facilitan los elementos técnicos 
necesarios para enfrentarse al problema (bases de datos, imágenes,etc.)  

3. Posteriormente, aparece una serie de secciones estructuradas con un orden previamente 
establecido, que brindan instrucciones (por medio de videos explicativos) para desarrollar 
varias tareas que tienen como propósito no sólo ir construyendo la solución del problema 
sino aprender el uso técnico de la herramienta. Cada sección cuenta con una subsección de 
autoevaluación.  

 
Figura 2. Sección “Insertar imagen y preparar plantilla” del módulo 9 del curso de secundaria. 

4. Las secciones de autoevaluación son de carácter formativo (tienen retroalimentación, se 
pueden realizar varios intentos y no tienen calificación en el curso). En ellas hay ítems de 
Verdadero-Falso y Selección única que buscan orientar el aprendizaje técnico de la 
herramienta. 

 
Figura 3. Subsección de autoevaluación UVA del módulo 9 del curso de secundaria. 

5. La última sección es de Consideraciones finales, en la cual se realiza un cierre pedagógico 
de la unidad. 
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La UVA se considera un entorno virtual de aprendizaje, y esta estrategia se inscribe en la 
perspectiva de que la formación en el uso de las TIC en la enseñanza no sólo debe ser técnica 
sino también metodológica.Para Suárez (2002),  estos instrumentos de mediación tienen doble 
valor: como herramienta y como signo. Como herramienta, permite operar sobre los cursos de 
forma externa, tanto a nivel tecnológico como pedagógico; como signo favorece la construcción 
y ampliación interna de aprendizajes, vinculados con el recurso tecnológico y con el proceso 
pedagógico. 

Cada UVAposee una evaluación específica en línea que tiene como propósito medir el 
aprendizaje técnico que se alcanzó con el desarrollo de la misma. Esta evaluación también fue 
diseñada con eXe-learning y exportada como paquete SCORM 1.2. Este paquete estandarizado 
permite crear cuestionarios de selección única que admiten la calificación y el registro inmediato 
de las notas obtenidas en la plataforma del curso. 

El propósito de la creación de los módulos de aprendizaje es preparar a docentes en 
servicio en el uso de tecnologías en la Educación Matemática, no sólo como medios de 
motivación personal sino como importantes instrumentos y capacidades que se exigirán cada vez 
más en este escenario histórico de reforma educativa. Es por esto, quede acuerdo a las 
necesidades y posibilidades educativasactuales del país se escogió desarrollar tres temáticas: uso 
de sitios web, uso adecuado de la calculadora, la hoja de cálculo para diferentes áreas 
matemáticas y uso software de geometría dinámica.  

Al haber gran variedad de software y herramientas tecnológicas en el mercado, se tomó la 
decisión de escoger los siguientes recursos con el propósito de uniformar los aprendizajes técnicos 
del uso de la herramienta tecnológica:  

• como hoja de cálculo el programa Microsoft Office Excel 2007 o en su defecto la hoja de 
cálculo que aparece en Apache Open Office,  

• y como software de geometría dinámica GeoGebra 4.2. 
En el caso de Microsoft Office Excel 2007 se escogió debido a que es un programa que 

comúnmente cuenta las computadoras de los costarricenses. Sin embargo siempre se ha intentado 
potenciar el uso de software libre el cual es un programa cuya licencia otorga a los usuarios la 
libertad de utilizar, copiar, distribuir, estudiar, modificar y compartir trabajos, bajo el mismo 
acuerdo de licencia. Es por esto que se escogió el software de geometría dinámica GeoGebra 
para desarrollar actividades tanto par Educación Primaria como para Secundaria. 

Para educación primaria se diseñaron los siguientes módulos de aprendizaje: 

• Módulo 6: Uso de sitios web (no posee UVA)  

• Módulo 7: El uso de la calculadora en educación primaria 

• Módulo 8: El uso de la hoja de cálculo para el análisis estadístico 

• Módulo 9: El uso de software de geometría dinámica 
Y para secundaria: 

• Módulo 5: Uso de sitios web (no posee UVA) 

• Módulo 6: El uso de la calculadora en educación secundaria 

• Módulo 7: Modelación matemática con hoja de cálculo 
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• Módulo 8:El uso de la hoja de cálculo para el análisis estadístico 

• Módulo 9:El uso de software de geometría dinámica 
La mayor diferencia entre los módulos coincidentes de primaria y los de secundaria radica 

en el problema planteado, los conocimientos y estrategias didácticas del nivel respectivo. Por 
ejemplo, el propósito del módulo acerca del Uso de la hoja de cálculo para el análisis 
estadístico, tanto para primaria como para secundaria, consiste en apoyarse en el recurso para 
determinar diferentes representaciones (cuadros de frecuencias absolutas y porcentuales y para 
elaborar gráficos de barras)y así centrar los esfuerzos en la interpretación y análisis de la 
información estadística. Sin embargo, el tipo y nivel de complejidad del problema propuesto, la 
base de datos utilizada y el vocabulario empleado fueron pensados de acuerdo al nivel educativo. 
Análogamente ocurre con los módulos de Uso de la calculadora, ya que tanto para educación 
primaria como para secundaria se pretende el desarrollo de actividades con una intencionalidad 
didáctica, donde la calculadora sirve al estudiante como un recurso que facilita la comprensión 
de un determinado conocimiento o el desarrollo de una habilidad. 

Para el módulo de Uso de software de geometría dinámica, en ambos niveles el propósito 
es que el docente pueda visualizar dimensiones que de otra manera sería muy difícil de 
incorporar en la acción educativa, como por ejemplo el movimiento. En el caso de educación 
primaria el problema se centra en la exploración de propiedades de los cuadriláteros y en 
secundaria en el estudio de la homotecia para la introducción de la semejanza y congruencia de 
triángulos. Adicionalmente y de carácter opcional, para el curso de secundaria, se pone a 
disposición del docente la UVA Transformaciones geométricas con el propósito de profundizar 
en este tema mediante la reconstrucción  de un diseño geométrico. 

En el caso del módulo de Modelación matemática con hoja de cálculo fue pensado sólo para 
educación secundaria ya que tenía como objetivo no sólo utilizar la hoja de cálculo como apoyo 
en la visualización de distintas representaciones y la construcción de modelos matemáticos; sino 
también, experimentar con distintos tipos de curvas de tendencia para conjeturar, verificar, analizar 
y comunicar la solución de problemas contextualizados. 

Al seresta una estrategia nueva de aprendizaje para población de docentes en el país, eran 
indispensables algunos elementos adicionales para la buena implementación de este tipo de 
entornos virtuales de aprendizaje. Para esto fue necesaria la creación de un módulo inicial que 
tiene como objetivo preparar no solamente el equipo de cómputo con los requerimientos técnicos 
necesarios,sino también, predisponer al docente en la utilización de las Unidades Virtuales de 
Aprendizaje que se utilizarán en el curso. Este módulo, el cual se llamó Módulo 0, posee los 
siguientes elementos: 

• Instructivo de requerimientos técnicos:Se dan las indicaciones correspondientes para 
descargar e instalar elApache Open Office, si no se cuenta con Microsoft Office Excel 
2007, descargar e instalar Java(requerimiento de GeoGebra) y descargar e instalar la 
última versión de GeoGebra.Adicionalmente,  con el propósito de que el docente pueda 
observar cuantas veces quiera, sin necesidad de conexión, los videos que se exponen en la 
diferentes Unidades Virtuales de Aprendizaje se le proponen varias opciones para 
descargar los videos correspondientes desde el canal en youtube.com que tiene el Proyecto. 

• UVA 0: Es de carácter formativo y tiene como objetivo que el docente se familiarice con el 
recurso y pueda manipular con tranquilidad sus diferentes componentes (videos, descarga 
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de archivos, ítems de autoevaluación, etc.). El contenido que se presenta es una pequeña 
introducción al uso de la TIC.  

• Evaluación de UVA 0: Es de carácter formativo y tiene como objetivo familiarizarse con la 
herramienta. 

• Foro de consultas: Tiene como objetivo aclarar las dudas, antes de arrancar los demás 
módulos, que puedan surgir de este primer acercamiento a este tipo de entornos virtuales 
de aprendizaje. 

Es importante indicar que todo este proceso de diseño y elaboración fue validado 
preliminarmente por docentes en servicio (primaria y secundaria) y asesores nacionales de 
matemática que se desempeñan en el Departamento Diseño, Producción y Gestiónde Recursos 
Tecnológicos del Ministerio de Educación Pública de Costa Rica. 

Resultados y conclusiones 
Al principio, como se esperaba, en ambos cursos hubo algunas consultas técnicas que se 

atendieron en el módulo 0 respecto al funcionamiento del entorno virtual; pero que para las 
etapas avanzadas del curso fueron mínimas. 

Respecto al grupo de docentes de secundaria y primaria, quienes serían facilitadores de un 
grupo de 1400 docentes de secundaria y 6000 docentes de primaria, respectivamente distribuidos 
a nivel regional, la tabla 1 y la tabla 2 (ver Apéndice A) muestran resultadosque se consideran 
satisfactorios debido al nivel de complejidad particular de este tipode procesos;máxime que es la 
primera experiencia para los mismos, utilizando este tipo de entornos virtuales en el aprendizaje 
de herramientas tecnológicaspara la enseñanza de las matemáticas. 

En el grupo de secundaria estabanmatriculados en la plataforma Moodle 157 personas entre 
ellos docentes en ejercicio, asesores nacionales, asesores pedagógicos regionales. Es importante 
aclarar que 29 no efectuaron ninguna evaluación de las UVA, ya sea porque eran asesores 
nacionales o regionales que no tenían que hacerlo obligatoriamente, o docentes que aunque 
estuvieron matriculados, no iniciaron el curso. Ya para la última evaluación (UVA 9), 41 
personas no la efectuaron, por lo que tan sólo 12 personas abandonaron el curso, lo cual se 
considera positivo. Respecto a la notas obtenidas (de 1 a 100) entre los matriculados que 
realizaron las evaluaciones en cada UVA (ver la tabla 1,Apéndice A) se tiene que en todas más 
del 45% obtuvo mayor o igual a 75, siendo la UVA 7la de mejor promedio ponderado y la UVA 
6 la de menor. 

En el caso del curso de primaria, las notas obtenidas (de 1 a 100) entrelos matriculados que 
realizaron las evaluaciones en cada UVA (ver la tabla 1, Apéndice A) se tiene que en todas más 
del 49%  obtuvo mayor o igual a 75, siendo la UVA 7 la de mejor promedio ponderado y la 
UVA 8 la de menor.Este curso tuvo una matrícula superior a la del curso de secundaría (se 
matricularon 348 personas entre ellos maestros de primaria, asesores nacionales, asesores 
pedagógicos regionales). Por las mismas razones expuestas anteriormente, 75 no realizaron 
ninguna evaluación de las UVA y ya para la última evaluación (UVA 9), 81 personas no la 
efectuaron, por lo que tan sólo 6 personas abandonaron el curso, lo cual también se considera 
satisfactorio. 

Para evaluar ambos cursos se aplicó un cuestionario en línea, el cual lo completaron 
61personas matriculadas en el curso de secundaria y 186 del de primaria. Respecto a la 
valoración que hicieron los docentes de secundaria de las UVA de los módulos referentes a uso 
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de la tecnología para la enseñanza de la Matemática se tiene que 70,5%, el 65,5%, el 75,4%, el 
78,7 y el 75,4% calificaron de bien o muy bien las UVA de los módulos 0, 6, 7, 8 y 9 del curso 
bimodal 2013, respectivamente. Acerca de a la valoración que hicieron los docentes de primaria 
de las UVA de los módulos referentes a uso de la tecnología para la enseñanza de la Matemática 
se tiene que 92,5%, el 90,3%, el 77,4% y el 70,4% calificaron de bien o muy bien las UVA de 
los módulos 0, 7, 8 y 9 del curso bimodal 2013, respectivamente. 

En el contexto de un país en vías de desarrollo como Costa Rica, la estrategia seguida para 
la capacitación docente en uso de tecnología, aporta enseñanzas que pueden servir a otros países 
en condiciones similares. Por un lado, ofrece accesibilidad y flexibilidad para la 
poblacióndocente, posee un bajo costo relativo y permite un escalamiento. Cuando se trabaja con 
poblaciones masivas donde se potencian las contingencias esto resulta muy importante. Si a ello 
se le suma el hecho de que es difícil planificar y ejecutar capacitaciones, que se adapten a las 
características y disponibilidades de un número heterogéneo de docentes (diferentes edades, 
regiones, horarios, etc.), el uso de este tipo de estrategias vienen a ser una buena opción de 
formación docente. 

Esta estrategia es novedosa en este país. Como señala Ruiz (2013): modifica drásticamente 
lo que había sido usual en los procesos de capacitación que se venían dando en Costa Rica y abre 
nuevos horizontes que utilizan inteligentemente las tecnologías de la comunicación. 
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Apéndice A 
Notas obtenidas por los docentes de primaria y secundaria en las evaluaciones de las UVA 

de los cursos bimodales 2013 

Tabla 1. 
Notas obtenidas por los docentes de secundaria en las evaluaciones de las UVA de los módulos 
6, 7, 8 y 9 del curso bimodal 2013 

Categorías de 
notas 

UVA 6 UVA 7 UVA 8 UVA 9 

Total Porcentaj
e Total Porcentaj

e Total Porcentaj
e Total Porcentaj

e 
De 0 a 25 21 13,4 10 6,4 15 9,6 23 14,6 
De 26 a 50 48 30,6 13 8,3 17 10,8 13 8,3 
De 50 a 75 0 0,0 28 17,8 24 15,3 26 16,6 
De 75 a 100 59 37,6 73 46,5 65 41,4 54 34,4 
No realizaron la 
evaluación 29 18,5 33 21,0 36 22,9 41 26,1 

Fuente: Base de datos, curso bimodal 2013 

 

Tabla 2 
Notas obtenidas por los docentes de primaria en las evaluaciones de las UVA de los módulos 7, 
8 y 9 del curso bimodal 2013 

Categorías de 
notas 

UVA 7 UVA 8 UVA 9 
Total Porcentaje Total Porcentaje Total Porcentaje 

De 0 a 25 9 2,6 37 10,6 22 6,3 
De 26 a 50 1 0,3 36 10,3 38 10,9 
De 50 a 75 0 0,0 60 17,2 71 20,4 
De 75 a 100 263 75,6 134 38,5 128 36,8 
No realizaron la 
evaluación 75 21,6 81 23,3 89 25,6 

Fuente: Base de datos, curso bimodal 2013 
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Apéndice B 
Valoración de los docentes de primaria y secundaria respecto a las UVA de los cursos 

bimodales 2013 

Tabla 3 
Valoración de los docentes de secundariarespecto a las UVA de los módulos 0, 6, 7, 8 y 9 del 
curso bimodal 2013 

Valoración 
de las 
UVA 

UVA 0 UVA 6 UVA 7 UVA 8 UVA 9 

Total Porcentaje Total Porcentaje Total Porcentaje Total Porcentaje Total Porcentaje 

Muy bueno 22 36,1 21 34,4 28 45,9 31 50,8 26 42,6 
Bueno 21 34,4 19 31,1 18 29,5 17 27,9 20 32,8 
Regular 13 21,3 14 23,0 10 16,4 10 16,4 11 18,0 
Malo 3 4,9 5 8,2 3 4,9 3 4,9 4 6,6 
Muy malo 2 3,3 2 3,3 2 3,3 0 0,0 0 0,0 

Fuente: Base de datos, curso bimodal 2013 

 

Tabla 4 
Valoración de los docentes de primaria respecto a las UVA de los módulos 0, 7, 8 y 9 del curso 
bimodal 2013 

Valoración de 
las UVA 

UVA 0 UVA 7 UVA 8 UVA 9 
Total Porcentaje Total Porcentaje Total Porcentaje Total Porcentaje 

Muy bueno 127 68,3 110 59,1 94 50,5 75 40,3 
Bueno 45 24,2 58 31,2 50 26,9 56 30,1 
Regular 11 5,9 15 8,1 31 16,7 38 20,4 
Malo 1 0,5 1 0,5 4 2,2 10 5,4 
Muy malo 2 1,1 2 1,1 7 3,8 7 3,8 

Fuente: Base de datos, curso bimodal 2013 

 

 



 544 

Comunicación  XIV CIAEM-IACME, Chiapas, México, 2015. 

 
 

VilGebra como recurso de enseñanza y aprendizaje  
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Resumen 

En el contexto de la experimentación de aula, el autor del presente trabajo diseñó un 
paquete vinculado al conocido software comercial Mathematica 9.0, añadiendo a la 
aplicación ochenta y seis comandos para desarrollar distintos tipos de procedimientos 
en las áreas de contenido fundamentales de cualquier curso de álgebra lineal. El 
paquete denominado VilGebra, fue utilizado por una muestra de 40 estudiantes 
provenientes de la Universidad Nacional (UNA) y la Universidad de Costa Rica 
(UCR), dos importantes instituciones de educación superior en este país. Participaron 
también, 21 alumnos de un grupo control, con el objetivo de determinar las 
dificultades cognitivas más comunes en este campo de conocimiento. El estudio se 
enfocó en precisar el impacto que proporcionó a los grupos experimentales, el uso de 
la herramienta VilGebra para mejorar los procesos de enseñanza y aprendizaje. La 
investigación fue de naturaleza descriptiva, implementada durante el II semestre del 
año 2013. 

Palabras clave: enseñanza, aprendizaje, álgebra, lineal, software. 

Introducción 

La enseñanza y el aprendizaje de la matemática asistida por computadora en el marco de 
acción de las instituciones de enseñanza superior, plantea retos metodológicos que implican una 
equilibrada dosis entre la mediación pedagógica tradicional y el uso de la tecnología. 

 Usar tecnología con fines educativos propone interrogantes esenciales ante la ruptura de 
un escenario que en muchas universidades ha favorecido más la transmisión del conocimiento. 
Parte de estas interrogantes, pretenden evidenciar cuáles son los mecanismos ideales que 
garanticen un aprendizaje de calidad, complementando el uso de herramientas de software que 
proporcionen insumos de investigación en la resolución de problemas. 

La presente investigación se circunscribe en un ámbito de aula tradicional que lucha por su 
hegemonía frente a las nuevas alternativas de enseñanza y aprendizaje del álgebra lineal en 
carreras vinculadas con ingeniería. En este contexto, el uso del software comercial Mathematica 
ofreció las opciones de experimentación necesarias para analizar después de varios años de 
implementación, cuál debería ser el enfoque más adecuado de una estrategia de aprendizaje 
mediada por ordenador en esta área específica de conocimiento. Se utilizó una muestra 
proveniente de tres grupos de apoyo, dos de la Universidad Nacional de Costa Rica y uno de la 
Universidad de Costa Rica, respectivamente. 

mailto:enrique.vilchez.quesada@una.ac.cr
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Fundamento teórico 

Enseñanza y aprendizaje mediado 

La enseñanza y el aprendizaje de la matemática se han caracterizado durante décadas en la 
educación superior, por centrar los procesos educativos en el docente, siendo este agente el 
principal mediador de los contenidos de clase. De acuerdo con Sánchez (2012):  

los estudiantes de matemática ven su aprendizaje como una tarea rutinaria y aburrida, de 
concepción árida donde pronto se pierde el verdadero interés de su estudio, donde los 
contenidos presentados por los docentes se realizan de forma rigurosa y no atractiva” (p. 24).  

Esto ha desembocado en una educación arcaica, fragmentada y diluida lejos de 
aproximarse a un “aprendizaje estratégico”. Según Córica y Dinerstain (2009) éste se produce 
cuando: “el estudiante intenta aprender de manera significativa e involucra un procesamiento del 
contenido de tipo informado, deliberado y autoregulado” (p. 125).  

Una autoregulación marcada por experiencias previas a través de engranajes de enseñanza 
que favorezcan aprendizajes más duraderos mediante la mediación pedagógica. La presente 
investigación supone el uso de la tecnología educativa como un medio potenciador de espacios 
de mediación que conduzcan a la comprensión conceptual y el desarrollo de competencias 
matemáticas asociadas con conocimientos específicos en el campo del álgebra lineal. A este 
respecto, Trejos (2012) afirma:  

para fortalecer la enseñanza de las matemáticas es necesario recurrir al uso de la tecnología, 
a través de la cual se ejerce la acción educativa y la conducción de nuestros estudiantes hacia 
experiencias reflexivas que respalden la construcción de su aprendizaje, de manera 
autónoma” (p. 376). 

Una experiencia reflexiva en áreas de conocimiento abstracto (como ocurre en álgebra 
lineal), solo puede ser efectiva al transformar dicha abstracción en objetos tangibles que el 
estudiante altere y manipule. La tecnología en este punto puede contribuir notablemente, tal y 
como lo señala Borbón (2003):  

la utilización de nuevas tecnologías en el salón de clases trae consigo una nueva gama de 
posibilidades para la enseñanza-aprendizaje de las matemáticas (…) la principal razón es que 
estos instrumentos pueden mostrar, de forma dinámica, conceptos que son muy difíciles de 
enseñar de la forma tradicional (p. 1).  

La mediación pedagógica intervenida con el uso de software es el punto de partida que ha 
impulsado el desarrollo del presente trabajo, creemos con ello, que el diseño pedagógico a través 
del uso transparente de la tecnología, puede favorecer la calidad de la enseñanza y el aprendizaje 
y desde luego, tener un impacto directo sobre el rendimiento académico mostrado por los 
alumnos en matemática. 

Dificultades en la educación matemática asistida por computadora 

La educación matemática apoyada en el uso de computadoras es un área de investigación 
impulsada fuertemente desde finales del siglo XX. Su aparición en el currículum de las carreras 
universitarias e inclusive de la educación básica, cobra en la actualidad un papel fundamental 
dentro de los ejes disciplinares y modelos pedagógicos de las distintas instituciones de enseñanza 
superior en Costa Rica.  
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La razón de ello, obedece a su indudable influencia dentro de las economías, la sociedad en 
general y la cultura. En el plano educativo la huella tecnológica propaga sus fines hacia la 
construcción de un recurso humano capaz de enfrentar los desafíos de un medio metamórfico, 
complejo y multidisciplinario. A este respecto, Ruíz (2013) define con claridad el aporte de la 
innovación curricular asistida por computadora:  

la tecnología se visualiza como un instrumento que replantea el lugar y organización de 
contenidos curriculares, los métodos de manipulación de los objetos de aprendizaje y la 
construcción de aprendizajes con base en estrategias nuevas y de mayor impacto individual y 
colectivo (p. 38). 

La incorporación de la tecnología educativa pese a sus claras ventajas dentro de un marco 
de acción pedagógica bien planificada, presenta diversas dificultades traslucidas en distintas 
dimensiones. Interrogantes tales como: ¿qué recursos tecnológicos son más adecuados?, ¿cuándo 
utilizarlos?, ¿cómo afectan a la evaluación?, ¿es preferible crear o empaquetar?, u otras, son 
cuestiones que inciden la práctica educativa en su fase más primordial: lo que el docente 
implementa de manera real dentro del salón de clase. La tarea no es sencilla, más aún en 
escenarios donde la formación profesional muestra debilidades en este tipo de competencias. De 
allí, el trasiego de muchas experiencias educativas donde prevalece un enfoque dogmático-
magistral con recursos no tradicionales. Artigue (2011) relacionado con lo anterior, señala:  

convertir una tecnología en legítima y matemáticamente útil desde un punto de vista 
educativo, sea cual sea la tecnología en cuestión, supone, si excluimos el caso de las 
formaciones más profesionales, modos de integración que permiten un equilibrio 
satisfactorio entre el valor epistémico y el pragmático de las técnicas instrumentadas 
asociadas. Y esto, como también lo muestra la investigación, si se examinan sus resultados 
con esta perspectiva, necesita que las tareas propuestas en los planes de estudio, no sean 
simples adaptaciones de lo que se hace con lápiz y papel (p. 22). 

Desenmascarar la ilusión de la innovación ante las sombras de una pedagogía que 
falsamente se declara imparcial en los sistemas educativos tradicionales y en la Universidad, 
demanda una ruptura epistemológica únicamente posible a través de la investigación educativa. 
Los estudios de caso, en este contexto, pueden arrojar resultados que brinden un panorama claro 
sobre las formas más adecuadas de incorporación de tecnologías de información y comunicación. 
El presente estudio en esta dirección, representa un esfuerzo de continuidad de otro denominado: 
“Percepción estudiantil sobre una metodología asistida por computadora en las áreas cognitivas del 
álgebra lineal y la matemática discreta” (Vílchez y González, 2013). Esta investigación permitió 
redefinir una estrategia de uso de software, particularmente del programa Mathematica 9.0, en la 
enseñanza y el aprendizaje del álgebra lineal para ingeniería. 

Construir y reconstruir representa una constante en este ámbito, donde resulta 
indispensable tomar conciencia del impacto positivo de las tecnologías en la educación 
matemática, en la medida en que los alumnos se logren apropiar a través de ellas, de las formas 
de razonamiento y el quehacer matemático en la resolución de problemas (Santos, 2011). 

El software comercial Mathematica 

Mathematica es una aplicación comercial desarrollada por la compañía Wolfram Research. 
Esta empresa fue fundada por Stephen Wolfram creador del software, quien junto a su grupo de 
investigadores lograron revolucionar desde su primer lanzamiento en 1988, la computación 
técnica orientada a la investigación científica. 
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En palabras de Wolfram: “con sus dramáticos avances de 2007 y 2008, se encuentra 
actualmente al final de sus primeras dos décadas como el sistema definitorio del futuro de la 
computación” (2014). Es sin duda hoy en día, uno de los programas más importantes utilizados 
en 15 departamentos del gobierno de los Estados Unidos y 50 de las mejores universidades a 
nivel mundial. 

En la presente investigación se utilizó como referencia experimental este software, pues 
tanto la Universidad Nacional de Costa Rica como la Universidad de Costa Rica, cuentan con 
una licencia institucional del programa. Esta licencia permite a cualquier estudiante o docente 
adjunto, tener la posibilidad de auto gestar la cantidad de seriales necesarios para el uso de la 
aplicación. 

Metodología 

La investigación realizada con el presente trabajo fue de carácter descriptivo. Se recurrió a 
dos grupos experimentales: uno de la carrera Ingeniería en Sistemas de Información de la 
Universidad Nacional de Costa Rica y el otro de las carreras Ingeniería Industrial e Ingeniería 
Mecánica en la Universidad de Costa Rica. Ambas instituciones de enseñanza superior 
constituyen universidades públicas con un alto renombre a nivel nacional e internacional. 
También, participó un grupo control (de la UNA) para determinar las dificultades cognitivas a 
percepción de esta población, que presenta un curso clásico de álgebra lineal para ingeniería. 

Antecedentes 

Las estudiantes de los grupos experimentales utilizaron junto al autor de esta propuesta, el 
software Mathematica y particularmente un paquete denominado VilGebra, diseñado por el 
profesor de la materia.  

VilGebra es el resultado de varios años de implementación de una metodología asistida por 
computadora en cursos de álgebra lineal para ingeniería. El paquete abarca 86 nuevos comandos 
de ciertas funciones que por defecto Mathematica no ejecuta. Los métodos aportan novedosas 
competencias en áreas de contenido tales como: matrices y determinantes, geometría vectorial, 
rectas y planos, espacios vectoriales, proyecciones ortogonales, transformaciones lineales, 
diagonalización de matrices y formas cuadráticas y, programación lineal.  

En la experiencia docente del investigador, se planteó la necesidad de crear VilGebra como 
un recurso que facilitara el uso de Mathematica potenciando sus capacidades de cálculo 
simbólico en la resolución de problemas no triviales, sin demandar un conocimiento profundo 
del ambiente de programación que el software provee. Este enfoque fue objeto de una validación 
anterior y parte de sus resultados se comparten en el artículo: “Percepción estudiantil sobre una 
metodología asistida por computadora en las áreas cognitivas del álgebra lineal y la 
matemática discreta” (2013, Vílchez y González). 

Durante el II semestre del año 2013 los grupos experimentales complementaron una 
metodología tradicional de curso con otra asistida por computadora, específicamente recurriendo 
al uso del paquete VilGebra como principal mediador en la resolución de problemas. La 
modificación de la evaluación de los cursos, se fundamentó en sustituir en cada prueba parcial 
escrita, una pregunta a ser resuelta con apoyo de software en el laboratorio de informática. Al 
finalizar la experiencia se pasó un cuestionario a los 40 estudiantes participantes, con el principal 
objetivo de determinar el impacto motivacional y de aprendizaje de VilGebra y la metodología 
empleada. 
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Finalmente, se utilizó un grupo control con la intención de valorar las dificultades 
cognitivas propias de un curso de álgebra lineal concebidas por esta muestra. A continuación se 
comparten los resultados obtenidos. 

Características de un curso de álgebra lineal para ingeniería 

Con la finalidad de rescatar la percepción de los estudiantes del grupo control en este tema, 
se utilizó una escala likert que contempló las siguientes valoraciones: (1) muy de acuerdo, (2) de 
acuerdo, (3) medianamente de acuerdo, (4) en desacuerdo, (5) muy en desacuerdo. Un 57.1% de 
los estudiantes fueron de género masculino y un 42.9% de género femenino, ante una muestra de 
21 alumnos. De ellos, 6 en edades entre los 17 y 19 años, 13 entre los 20 y 23 años, 1 entre los 
24 y 27 años y 1 mayor a 27 años. Además, 6 llevaban el curso por primera vez y 15 de dos a 
tres veces. La tabla 1 reúne los porcentajes de respuesta. 

Tabla 1 
Singularidades de un curso de álgebra lineal grupo control 

 1.  
Muy de 
acuerdo 

2.  
De 
acuerdo 

3. 
Medianamente 
de acuerdo 

4.  
En 
desacuerdo 

5.  
Muy en 
desacuerdo 

Lo considero un curso 
difícil. 

33.3% 38.1% 23.8% 4.8% 0% 

El curso es interesante. 23.8% 28.6% 28.6% 14.3% 4.8% 
El abordaje práctico es 
de naturaleza teórica. 

14.3% 4.8% 52.4% 23.8% 4.8% 

Es un curso importante 
dentro de mi formación 
profesional. 

19% 28.6% 19% 19% 14.3% 

Mis bases previas en 
matemáticas son las 
adecuadas. 

4.8% 33.3% 28.6% 23.8% 9.5% 

Los contenidos son 
abstractos. 

47.6% 23.8% 23.8% 4.8% 0% 

El abordaje práctico es 
de naturaleza de cálculo. 

4.8% 23.8% 47.6% 9.5% 14.3% 

En resumen, se logra interpretar las siguientes características de un curso de álgebra lineal 
para ingeniería: 

• Es un área de difícil comprensión. 
• Pese a ello, resulta ser interesante en la mayoría del estudiantado. 
• Es de naturaleza teórica y abstracta y presenta diferencias con relación a un curso de 

cálculo. 
• La materia es importante en el desarrollo de la carrera, aunque existe un 33.3% que opina 

lo contrario. 
• También, un 33.3% no se considera capaz de llevar el curso con sus bases matemáticas 

previas. 

A los grupos experimentales se les realizó las mismas preguntas. La muestra estuvo 
conformada por 40 alumnos, 67.5% hombres y 32.5% mujeres. De ellos, 16 entre los 17 y 19 
años de edad, 17 entre los 20 y 23 años, 6 entre los 24 y 27 años y 1 con más de 27 años. 
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Además, 15 llevaban el curso por primera vez y 25 entre dos y tres veces. La tabla 2 muestra la 
tendencia de los resultados. 

Tabla 2 
Singularidades de un curso de álgebra lineal grupos experimentales 

 1.  
Muy de 
acuerdo 

2.  
De 
acuerdo 

3. 
Medianamente 
de acuerdo 

4.  
En 
desacuerdo 

5.  
Muy en 
desacuerdo 

Lo considero un curso 
difícil. 

20% 57.5% 20% 2.5% 0% 

El curso es interesante. 17.5%  42.5% 27.5% 5% 7.5% 
El abordaje práctico es 
de naturaleza teórica. 

17.5% 37.5% 40% 0% 5% 

Es un curso importante 
dentro de mi formación 
profesional. 

15% 20% 45% 10% 10% 

Mis bases previas en 
matemáticas son las 
adecuadas. 

10% 22.5% 55.5% 12.5% 0% 

Los contenidos son 
abstractos. 

22.5% 50% 27.5% 0% 0% 

El abordaje práctico es 
de naturaleza de cálculo. 

12.5% 32.5% 45% 7.5% 2.5% 

Se observan pocas diferencias significativas en comparación con el grupo control. Pese a 
ello, en general hay un leve aumento en los porcentajes que conciben álgebra lineal como un 
curso interesante, menos difícil, teórico/abstracto e importante en la formación profesional. Un 
aspecto que pudo haber influido en estos leves cambios de percepción fue el uso del software 
Mathematica y el paquete VilGebra. También, hay un aumento relativo a considerar álgebra 
lineal similar a un curso de cálculo, a diferencia del grupo control. En este sentido, VilGebra 
tuvo un impacto en la percepción estudiantil al proveer herramientas de cálculo directo para la 
resolución de problemas, lo cual a juicio del autor de esta propuesta, es un aspecto muy positivo 
de la metodología empleada, al estar dirigido el curso a estudiantes de ingeniería.  

Paquete VilGebra como recurso para la enseñanza y el aprendizaje 

Los grupos experimentales completaron un cuestionario con preguntas en una escala 
likert con la finalidad de determinar el impacto de uso del paquete VilGebra en términos de 
aprendizaje. Se aplicó una prueba de fiabilidad al cuestionario arrojando un coeficiente Alfa de 
Cronbach igual a 0.846, un valor bastante aceptable de acuerdo con Hernández, Fernández y 
Baptista (2006), quiénes sugieren un estándar mínimo de 0.75. La tabla 3 muestra un resumen de 
las tendencias de respuesta. 
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Tabla 3 
Puntos fuertes y débiles del paquete VilGebra 

 1.  
Muy de 
acuerdo 

2.  
De 
acuerdo 

3. 
Medianamente 
de acuerdo 

4.  
En 
desacuerdo 

5.  
Muy en 
desacuerdo 

VilGebra es útil para el 
curso. 

67.5% 30% 0% 0% 2.5% 

VilGebra facilita la 
visualización de 
conceptos. 

65% 27.5% 5% 2.5% 0% 

VilGebra permite 
resolver problemas. 

72.5% 25% 0% 0% 2.5% 

El uso de VilGebra y 
software facilita el 
aprendizaje. 

55% 32.5% 10% 2.5% 0% 

Es la primera vez que 
llevo un curso asistido 
por computadora. 

72.5% 5% 2.5% 7.5% 12.5% 

El uso de VilGebra y de 
software considero que 
mejora la enseñanza. 

47.5% 37.5% 12.5% 2.5% 0% 

VilGebra permite 
analizar problemas. 

45% 50% 2.5% 2.5% 0% 

El curso asistido por 
computadora llenó mis 
expectativas. 

45% 37.5% 12.5% 2.5% 2.5% 

VilGebra es una 
herramienta adecuada 
para el curso. 

67.5% 27.5% 2.5% 0% 2.5% 

Le agrada el uso 
software para el curso de 
álgebra lineal. 

70% 22.5% 5% 0% 2.5% 

Preferiría una 
metodología tradicional 
en este curso. 

0% 2.5% 7.5% 40% 50% 

De la tabla se concluye: 

• Hay una percepción en un 97.5% respecto a la utilidad de VilGebra para impartir un curso 
de álgebra lineal asistido por computadora. 

• Un 92.5% de la muestra percibe en VilGebra capacidades en la visualización de conceptos. 
• Existe una fuerte tendencia de un 97.5% a considerar a VilGebra una buena herramienta 

para resolver problemas. 
• 87.5% del alumnado opina una mejoría en el aprendizaje y un 85% en la enseñanza. 
• Un 95% de la muestra está a favor de utilizar VilGebra para analizar problemas y lo 

considera adecuado para el curso. 
• A 92.5% del estudiantado le agradó el uso de software y el paquete VilGebra para 

desarrollar contenidos de álgebra lineal, esto pese a existir un 77.5% de alumnos neófitos 
en el empleo de una metodología basada en el uso de un computador. 
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• La metodología resulta ser exitosa al tener un 82% de alumnos satisfechos con la 
experiencia implementada. De ellos, además un 90% percibe más adecuada dicha 
estrategia, en comparación con las lecciones magistrales tradicionales. 

Por lo anterior en este estudio de caso, VilGebra resulta ser una herramienta muy propicia 
para abordar un curso de álgebra lineal en el campo de la ingeniería.  

El cuestionario incluyó también, dos preguntas abiertas. Ante la interrogante: ¿Señale las 
fortalezas o debilidades que considere pertinentes en el paquete VilGebra? ¿Por qué?, se 
destacan las siguientes categorías: 

• Es muy completo en cuanto a su contenido. 
• Permite realizar visualización gráfica de conceptos y propiedades abstractas. 
• Ayuda a resolver problemas de manera rápida y efectiva. 
• Contribuye con el aprendizaje de definiciones y teoremas. 
• Facilita el uso del software Mathematica. 
• Es un plus dentro de la formación profesional recibida en la universidad, al constituirse 

Mathematica en un software enfocado en la investigación. 
• VilGebra es de fácil uso y minimiza el trabajo y los cálculos tediosos que distraen la 

atención sobre el foco de un problema. 
• Permite revisar ejercicios sin necesidad de la presencia del docente. 

También, ante la pregunta: ¿Señale fortalezas o debilidades de la metodología asistida por 
computadora empleada en el curso? ¿Por qué?, arrojó los resultados: 

• Se mejora el rendimiento académico. 
• Mejora la enseñanza y el aprendizaje. 
• Permite interiorizar más la materia vista en clase. 
• Permite realizar experimentación en la resolución de un problema. 
• Si se abusa de la metodología puede ser perjudicial pues se debe también aprender a 

resolver a mano los procedimientos. 
• Puede implicar el uso de tiempo valioso en aspectos no directamente vinculados al curso. 

Conclusiones 

VilGebra en este estudio resultó muy exitoso con relación a las expectativas iniciales de su 
autor, entre sus fortalezas se destacan: 

• Es robusto en cuanto a contenido. 
• Es eficiente y fácil de emplear. 
• Demuestra una mejoría en el aprendizaje al facilitar herramientas para el análisis y 

resolución de problemas, inclusive sin la presencia del profesor de aula. 
• Demuestra una mejoría en la enseñanza al suministrar comandos de graficación de 

conceptos y propiedades abstractas. 
• Facilita estrategias de exploración en la búsqueda de soluciones a un problema. 
• Mejora el rendimiento académico, dado que las estadísticas de aprobación han ido 

incrementando desde el año 2011 hasta su último registro en el II semestre del año 2013. 

Es fundamental enfatizar en esta experiencia, cómo ha resultado más adecuado para su 
autor, emplear una metodología asistida por computadora que minimice el riesgo de la 
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dispersión, sea sintáctica en cuanto al uso de Mathematica, o procedimental, en la solución de 
ejemplos que implican cálculos muchas veces inclusive, imposibles de realizar sin el apoyo de 
software. Bajo esta perspectiva, VilGebra proporciona los recursos necesarios con la intención de 
madurar una estrategia de enseñanza y aprendizaje del álgebra lineal para ingeniería, en 
diferentes contextos educativos. 
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	Se observan pocas diferencias significativas en comparación con el grupo control. Pese a ello, en general hay un leve aumento en los porcentajes que conciben álgebra lineal como un curso interesante, menos difícil, teórico/abstracto e importante en la...
	Paquete VilGebra como recurso para la enseñanza y el aprendizaje
	Los grupos experimentales completaron un cuestionario con preguntas en una escala likert con la finalidad de determinar el impacto de uso del paquete VilGebra en términos de aprendizaje. Se aplicó una prueba de fiabilidad al cuestionario arrojando un ...
	Tabla 3
	Puntos fuertes y débiles del paquete VilGebra
	De la tabla se concluye:
	Por lo anterior en este estudio de caso, VilGebra resulta ser una herramienta muy propicia para abordar un curso de álgebra lineal en el campo de la ingeniería.
	El cuestionario incluyó también, dos preguntas abiertas. Ante la interrogante: ¿Señale las fortalezas o debilidades que considere pertinentes en el paquete VilGebra? ¿Por qué?, se destacan las siguientes categorías:
	También, ante la pregunta: ¿Señale fortalezas o debilidades de la metodología asistida por computadora empleada en el curso? ¿Por qué?, arrojó los resultados:
	Conclusiones
	VilGebra en este estudio resultó muy exitoso con relación a las expectativas iniciales de su autor, entre sus fortalezas se destacan:
	Es fundamental enfatizar en esta experiencia, cómo ha resultado más adecuado para su autor, emplear una metodología asistida por computadora que minimice el riesgo de la dispersión, sea sintáctica en cuanto al uso de Mathematica, o procedimental, en l...
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