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rtic1pants the changes in mathematical knowledge that 

efforts, means of inter-country communication and to plan, 

ntinent wise, for the mathematical education that must be 

} « 

tall a need for reform of school and university curriculums, . . - . ·, � a thus to motivate all countries to initiate reform activities; 
% £ je deliberations of this conference were published in the report 

hemat1cal Education in the Americas. iv . � ' 
¢ 

After a period of four years of intense efforts 1n some 5S 
·+1. 

iitrLes and sporadic activity in the other countries, the 

5er-American committee on Mathematical Education, esta ble%Ai, 
. . . . . . . - --�-. -·: -� ·•. :"\,, k-· . . .• 

Bogota 1n 196l, felt the time had come to make an evaluation , • these activities. There was need to establish consolidation? 
• +, 
• + 

1 

�-t:. 
#\oREwoRD 
3r7.· 
"The first Inter-American Conference on Mathematical Educa­ 

E. titian was held at Bogota, Colomb1a, from December 4 to 9, 1961. : ·- .. ±wt!: 

:,£{t this 
__ 
conference, the ·f.irst_,.of its kind in convening mathe­ 

tic1ans from twenty-three countries of the Western Hemisphere, 
e primary purpose was to bring to the attention of all the 

i 

provided for economic and social growth of each nation. In 
,J;" 

{the late Fall of 1965, the Committee began seeking funds and 3. #7 
@other means for a second Inter-American Conference on Mathe­ 
#• ~jatical Education. This conference was to address itself to 

< � .. 
three special themes: A review and an examination of the current 4g. ..8.t 
Si : tk'athematica]Education in the Americas, Edited by 

Jg@oward F, Fer, Bureau ? 5I0at7ons, Teachers College, 
i.Ecolub±= ma±verity, Ne ror, 1962. 

. ·:'. 
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-:: :: :.", - � 

£ 
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problems involved in developing mathematical education, 

especially in Latin America; an examination of the desired 

curriculum for secondary and undergraduate university study 

of mathematics; and the concomitant problem of educating in 

sufficient quantity and quality the teachers and professors 

of mathematics for schools and universities, 

To achieve this purpose, the Organizing Committee selec 

outstanding mathematicians and mathematics educators from 

Europe and the American countries to present papers on the 

themes. Following the presentations there were informal 

discussions, groups of the participants were organized to 

study and report on the three particular aspects of developint 

mathematical education, From each country there was solicited 

and distributed to the participants a paper which summarized 

the activities in the country during the last five years and 

the stetus of mathematical education as of the end of the 

year 1966. 

The addresses presented in the conference are published 

1n Part II of this report. In Part I there is presented the 

opening address and charge to the participants. Part III con­ 

tains a set of abbreviated country reports on the status 

of mathematics, Part IV gives the conclusions of the conference 

in a form of a set of resolutions, and the basis on which the 

new Inter-American Committee on Mathematical Education will 

operate in the years ahead. 
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Both the Conference and the publication of English, 

Spanish, and Portuguese editions of this report were made 

possible by grants from a number of philanthropic and 

scientific organizations. The debt of the Organizing Committee 

and the participants in the Conference for this generous 

support is duly acknowledged 1n Part IV. An appendix lists 

the program, the committees, the participants, and invited 

speakers and observers. The preparation of the report was 

under the direction of Howard F. Fehr (U.S.A.), Executive 

Secretary of the Conference, 

The editor acknowledges a great debt to Professor 

Mordecai Rubin of Teachers College, Columbia University, 

for his Spanish-English and English-Spanish translations. 

To his wife Gisela, he ·presses his deep appreciation of 

the hundreds of hours of critical reading and typing of 

the manuscript. 
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REFORM IN MATHEMATICAL PEDAGOGY 

Carlos Cueto Fernandini 
Minister of Education 

Lima, Peru 

The pedagogical work of the second half of the twentieth 

century is still reeling from that combination of events 

which we refer to as the Revolution in the Teaching of 

Mathematics, This revolution first arose in the minds of 

professional mathematicians who, about 25 years ago, verified 

once again-- that the schools of all countries were still 

dealing with the most obsolete notions in the mathematical 

sciences. The nearest thing to "new" 1n school mathematics 

programs was two hundred years old. Even today, in spite of 
• 

everything, we still fail to take advantage of the new and 

marvelous contributions made by mathematical science to the 

perfecting of the human spirit as well as our material en­ 

vironment. If one of the essential aspects of education is 

the integration of man and the system of knowledge contem­ 

porary to him, how can we turn our back on modern mathematics? 

How can we move back our horizons to the time that knew 

nothing, for example, about set theory? To take no notice 

of recent discoveries in mathematics is like teaching the 

history of humanity and stopping at the French Revolution. 

It is clear that the mathematicians are right. We do 

have to introduce new ideas into the teaching programs of 

our present schools or at least give new meaning to the 

teaching of traditional mathematics, Otherwise, our present-day 

the C 
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crisis or rapid social and economic transition. 

1s a symptom of a process that has been repeated 

The spectacular appearance of Sputnik was not unrelated 

years seems to have opened countless possibilities? 
4 

,, - 
times before, the revolution in the teaching of mathe­ 

cs is one of the major discoveries in the history of ,_ 
re ern educational thought. 
� :_�· 
What makes up such a revolution that in nearly twenty­ ., 

- ' • civilization may well turn out to appear as unintelligible 

basic elements is, of course, the modern mathe­ 

ical sciences, which, in their varied branches, represent 
2 
lay more than ever) the ability of the human mind to create 

language of symbols that is not tied to the particular and 
�,-..)��«--·:, she contingent but is capable of rising to necessary rationel, 
i8 6and universal, relationships. The same symbolic language is .5$3. 
$#8­ 

t3@ cppable or generating endlessly new technical forms. 

sdye. From the point of view of education, however, this is 
st@t 
1hot the fundamental point. For educators 1t is more important 
tteE% 
#Eto know that the new mathematics is oriented toward stimulating 
a.gk 
a¥ ta�j�}thin the child thinking and inventive capacities for lo�ical 

es? 

.e 

f 

s 

1 

Lfied $ 

·.• :;:: .·. , 
{as an eighteenth century city presented in a retrospective 
$3$.s 

hovel as equipped with electronic devices to regulate 
2 5K 

b%ucomobi1e trarric. ''. &%­ 
tieth ., 

st& to this revolution. As has often happened in the history of 
';'- -,,. •� - - 
[kucation, outside events have forced educators to review 
€£· ..0.2 

{@established practice and uproot their most entrenched pre­ 

g_,,~ae. is has invariably happened 1n times or intense 

' 
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investigation, Under this new pedagogy, mathematics serves to 

promote the human individual, making the student reason with 

himself, draw on an inner discipline to confront the most 

rigorous and demanding symbols, and maintain his freedom 

before logical structures, 

Education is vital to any science, The greatness of 

education lies 1n the fact that it takes a general view of 

knowledge, culture, society, and history, not as unrelated 

realities, but rather as elements of a single complex,insepara 

from the human being - his daily problems, his final destiny 

and his essential liberty. Actually, the new mathematics (or 

the traditional, if taught with present-day aims) seeks to 

restore the Platonic pedagogical 1deal of the slave,who 1s 

by the teacher to discover for himself a mathematical theorem 

and to formulate it with discipline and precision. It could 

be maintained, then, ·that today's revolution revives very 

old bits of Platonic doctrine. This is true, in part, but 

there 1s more. And this extra that lies at the bottom of our 

current revolution is the fact that the new pedagogy for 

mathematics has no less a goal than the preparation of today's 

child for a life of dignity in a technologically based world 

which constantly threatens his spontaneity and his freedom. 

It is basic to the new pedagogy that we underline a need 

to understand logical structures of our own inventiveness as 
a bridge between the education of the individual and the 

objective culture of the societies that figure in the history 

of the world. Above all, the new teaching affirms the reasoning 
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powers of the individual and tries to develop this individual 

to his fullest capacities, Mathematics is not primarily an 

educator's instrument for controlling nature or society nor 

a model for other sciences nor a universal science. It 1s 

merely an opportunity through which today's man can face the 

problems of his time and the threat of enslavement by machines, 

maintaining the initiative of free logical thought. 

The discovery of a new pedagogy for mathematics has 

carried over into other fields, Physics and other natural 

sciences are also beginning to be taught with other criteria 

and new content, as are grammar, history, and philosophy. In 

spite of the force of these pedagogical currents, and notwith­ 

standing their virtues for the history of modern man, we 

educators still offer considerable resistance to the new. Our 

profession, too, has its misfortunes and its defects. One of 

them is the conservative spirit which stubbornly permeates 

our activity. It will be difficult to banish the age-old 

dogma that academic mathematics is merely a collection of 

procedures employed to find the right answer for a mathematical 

eparabl 

' 

guide 

rem 

r's operation. Traditional teaching only sought formal accuracy 

in procedure, the observance of strictly mechanical acts. 

m. Everywhere the ideal student is still the one who in 

i contradistinction to th Platonic idea - operates quickly, 

accurately and blindly ith numbers through the decimal 

system of notation (the [only system that he knows). 
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This pedagogy, so out of place for the new times, 

the relationship between the child and the knowledge he 

requires and therefore between the person and the cultural 

significance of knowledge. The child becomes a counter who 

"does sums" with wholly practical ends, rather than a human 

being who sows in his mind the seeds of knowledge. So much 

mathematical talent has been frustrated by these procedures 

which separate the man from that which is truely most 

significant for him. All of this practice has undercurrents 

of ideas that have greatly influenced western culture during 

the last few centuries. For example, at the beginning of our 

era, it was thought that mathematics should simply be the 

"hand maiden of physics," or in other words, a practical 
• instrument for controlling the world. And still, in our 

examinations, mathematics is measured by its pragmatic 

efficacy. Thereby, it has been losing 1ts meaning for 

academic teaching, The false 1dea of Kant that all mathematical 

concepts have an intuitive counterpart in pure space or time 

can also be seen in the teaching of our science for a long 

time past, that is, the idea that all mathematics 1s bound up 

with the world of intuition and in the final analysis with 

practical and technical consequences, 

Another basic aspect of a new pedagogical current in the 

teaching of mathematics is the teaching of apparently difficult 

concepts to children in the elementary school, It has been 

repeatedly shown that very young children may grasp these 

concepts with considerable pleasure. I recall once 

indiv 
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upsets . /0:,.'·�osing the following problems to a six year old child of 

normal Intelligence: What numbers are at the same time less 
a.. ' .­ than five and more than ten? The quick answer cautiously 

jg 

• 
i 
l 
' 

In summary, we may say that if technology and the drive 

logic with the objective and universal logic of mathematics, 

for power with which man seeks to dominate nature and society 

has become so powerful in today's world, let us use the new 

pedagogy of mathematics to develop in man the initiative 

that will permit him to maintain his freedom of thought and 

1fe in the face of these powers. If technology and power 

have made our material circumstances easy, let us seek out 

the difficult paths that can be found before us 1f we wish 

to live in personal freedom with civic responsibility. The 

individual man educated to exercise the initiative of his 

thoughts and the spontaneity of his will along the rigorous 

paths of internal discipline is always a free agent, The 

crucial problem of present-day education is, in my opinion, 

to seek to reconcile general and specialized eduoat 

words led him by the hand of the discovery of the concept 

of the null set, The same problem was passed to grown-up 

expressed 1n childish language was "there aren't any." Those . 

! persons, including engineers with traditional mathematics 
t 

i,· · .. background. Everyone tried to find the requested numbers, 

f 'incapable of logically solving a problem that was not at all 

• ·difficult for a child. The child, with certainly little 

knowledge of inequations, was able to integrate his personal 
# 
i , , 
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spiritual initiative of the individual so that he may be 

able to serve society with the efficiency of a specialist 

and still for himself maintain the capacity to think 1n 

universal terms and to respect the norms of his society and 

the values of his culture. The revolution of the teaching o 

mathematics promises us much as a path toward these 

objectives. 

In the name of the government of Peru I am pleased to 

extend a cordial welcome to the scientists and teachers who 

have come to our country to consider problems which profound 

affect the destiny of humanity in our times - notwithstandin 

the asseverations of certain so-called practical minds, 

I have confidence in the capacity, the spirit, and the good 

will of all those gathered here on your ability to uproot 

prejudices and to universalize new methods to bring about 

new progress for modern education, 
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THE WORK OF THE CONFERENCE 

Marshall H. Stone 
Chairman, IACME 

Mr. Minister, Colleagues, Ladies and Gentlemen: On 

behalf of the second Inter-American Conference on Mathematical 

Education, it is my privilege to thank our Honorary President 

most warmly for his gracious words of welcome and for his 

very penetrating analysis of some of the important problems 

confronted by all those interested in the future of mathe­ 

matical education. I would like to add my own welcome to 

all the participants and observers who are gathered here 

n the opening session of this Conference and to wish you 

every success in your endeavors, 

The remarks that follow are directed toward the work 

we hope to carry out during this conference. It is obvious 

that the problems of education are so broad, so extensive, 

and so difficult of practical solution, that we can touch 

i « , 

t 

here upon only a few or them. For that reason, the Organizing 

Committee, after careful consideration, chose a limited 

number of topics for study in this meeting, There are many 

more topics which need to be talked about but which will 

not be discussed here, although they may well be mentioned 

because they bear some clear relation to one or another of 

our principal themes. They are not to be the things given 

the first place in our present discussions, not because 

they lack importance but merely because we do not have 

the time to treat them adequately. For example, I think 

everyone realizes that the promotion of ndnnoo +soA% ­ 
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