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The first Inter-American Conference on Mathematicel Edueau;
?ion was held at Bogota, 001ombia, from December 4 to 9, 1951 :
thie conference,_the first of its kind in. convening mathe-jgg
maticians from twentyathree countries of the We$tern Hemisphere,

_ohe'primary purpose vas to bring to the attentlon of all the

erticipants the changes in mathematical knowledge that
ht il a need for reform of'school and university curriculﬁms
thus to motivate all countriee to initiate reform activitiee
‘ deliberations of thie conference were published in the repj

-éthematical Education in the Americas.;.

“fAfter a period of four yeare of intense efforts in some
t ies and sporadic activity 1n the other countriee, the

fter-American Gommittee on Mathematical Education, establieped
Bogota in 1961, felt the time had come to make an evaluation
heee activitiee There was need to establish coneolidation;
efforts, means of inter—country communication and to plan,ft
ﬁg ‘tinent wise, for the mathematical education that muat be
_rovided for economic and social growth of each natlon In o
he late Fall of 1965, the COmmittee began seeking funds and :i&i;
ther means for a second Inter-American Conference on Mathe-s- “f;
atical Education. Tnis conference was to eddress itself to P

'three Speclal themee. A rev1ew and an, examination of the current

lmathematical Eduoation in the Americes, Edited by
Hnward F, Fehr, Bureau of Publications, Teachers College,
Columbia University, New York, 1962, c
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problems involvéd in developing mathematical education,
especially in Latin America; an examination of the desired
curriculum for secondary and undérgraduate university study
of mathematics; and the concomitant problem of educating in
sufficient quaﬁtity 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 cbuntriés to present papers on the
themes. Following the presentations there were informal
discussions, groﬁps of the participants were organized to
study and report on the three particular aspects of developiny
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 status of mathematical education as of the end of the

year 1966,
The addresses presented in the conference are published

in Part II of this report. In Part I there 1s 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 concluéions of the conference
in a form of a set of resclutions, and the basis on which fhe

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,

 gpanish, and Portuguese editions of this report were made

possible by grants from a number of philanthropic and.

scientific organizatiohs. The debt of the Organizing Committee

and the participants in the Conference for this generous

~ support is duly acknowledged in 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 greaﬁ debt to Professor-
Mordecail Rubin of Teachers College, Columbia University,
for his Spanish-English and English~Spanish transiations.
To his wife Gisela; he - “uresses his dgep appreciation of
the hundreds of hours of critical reading and typing of

the nmanuscript.
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PART I
OPENING ADDRESSES



professional mathematicians who, about 25 years ago, vérified

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 revolﬁtion First arcse in the minds of

once again-- that the schools of all countries were still
dealing with the most obsoclete notions in the mathematical
sciences. Thé nearest thing to "new" in 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 recen£ discoveries in mathematics is like teéching the
histofy of humanity and stopping at the French Revolution,

It is clear that the mathematicians are right. We do
not t.

have to introduce new ideas into the teaching programs of
our present schools or at least give new meaning to the to kn
withit

teaching of traditional mathematics. Otherwise, our present-day



ﬁcivilization mﬁy.weii'turh oﬁt to'appéaf 55;ﬁniﬁt3111gible

5 en eighteenth century city presented in a retrospective
?tl as equipped With electronic dev1ces to regulate
_.omobile tra.ffic:. e

The epecteculer appearance of Sputnik wae not unrelated

ifié&; cee. This has invariably happened 1n timee of intense o
" urel.crieie or rapld social and economic trensitlon. .
e it is a eymptom of e process thet has been repeated
itimes before, the revolution in the teaching~of methe—
cs 13 one of the mejor diecdveries in the hietory of
rn:educational thought.t; - | p

What makee up such a revolution ‘that in nearly twenty-
ears seemsto have opened oountless poseib111t1es9'f-
of-its-be31c elements is, of course, the modern mathe;
ioel sciences, which, in their varied branches, represent.
cs? dey more . than ever) the ebility of the humen mind to create

| ahguage of symbols that is not tied to the pertlculer and
'eeGOntingent_but is.capeble of rising to necessary rational,
ﬁtonirersal, reietionshipe. The eeme'symbolic language is
peble of generating endlessly new technical forms. |
3-From the point of view of education,'howerer, this‘ie

t the fundamentel point. For educators it is more importent

_know that the new mathematics is orlented toward stlmulating

lay thln the Chlld thinking and 1nvent1ve cepacltles for loelce1'



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-struétures. \ | |
Educatioﬂ is vital to any 5cience; The'greatnesé of
. education lies ih the fact that it_takes & general view of
~ knowledge, culture, society, and history, not as unrelated
reélifies, but rathér as-elémenfs of a 8ingle camplex,inseﬁéfa
from the human.being - his daily probiems, his final deétinj
and his essential liberty. Actually, the new ﬁathemafiCs-(or
the'traditional, if taught with ﬁresent-day aims) seeks to
restore the Platbﬁic pedagogical-idedl'of the sla?e,who is gui
by the teacher to discover for himself & mathematical thépfem;
and to fdrmulate it with discipline and_precision,.It could
~ be maintained, then;}that tdday?s.re#olutibn reﬁives very
old bits of Platonic doctrine . This is true, in part, but
there 1s more. And th_is ‘extra that lies at the bottom of our
current revolution is the fact that the new pedagogy for
maihematics has no less a goal than the prepa:ation of todayis
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 betweenythe education of the individual and the
~objective culture of the societies that figure in the history

- of the world. Above all, the new teaching affimms the reasoning f-
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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 sclence. It is |
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'othér fields. Physics and other natural
sclences are alsd beginning to be taught with other critéria
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 mathematices is merely a collection of

procedures employed to find the right answer for a mathematical
operation, Traditional teaching only sought formal accuracy

in procedure, the observance of strictly mechanical acts.
Everywhere the ideal student is still the one who - in
contradistinction to thl.Platonic idea - operates gquickly,
accurately and blindly with numbers through the decimal

system of notation {the lonly system that he knows),

]
|



era, it Was thought that_mathematics should simply be the

instrument for controlling the world. And still, in our-

This pedagogy, S0 out of place for the new times, upset
the relationship between the child and the knowledge he
réquires 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
belng who SowWs in his mind the seeds of knowledge. So much
mathemafical talent has been frustrated by these procedures'
which séparaté the man from that which is truely most |
significant for him. All of this practice has.undercurfents'
of ideas that have greatly influenced western culture during

the last few centuries. For example, at the beginning of our
"hand maiden of physics,”" or in other words, & practical

examinations, mathematics is measured by its pragmatic
efficacy. Thereby, it has been losing its meaning for
academic teaching. The false idea 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 is bound up
with the world of intuition and in the final analysis with ‘ ?_f_
practical and technical consequences. =
_ Another basic aspect of a new pedagogical current in the
teaching of ﬁathematics is the teaching of apparently difficult
concepts ﬁo children in the elementary school., It has been

répeatedly shown that very young children may grasp these

. concepts with considerable pleasure. I recall once
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posing the following problems to a six year old child of
ﬁormal intelligence' What numbers are at the same time less
;;fhan five and more than ten? The quick answer cautiously
;éexpressed in childish language was "there aren't any." Those
" words led him by the hand of the discovery of the concept
;-of the null set. The same problem was passed to grown-up
"‘I_'persons, including engineers with traditional mathematics

 lbackground Everyone tried to find the requested numbers,

Fincapable of logically solving a problem that was not at all
ﬁ diffiCult for a child. The child, with certainly little

knowledge of inequations, was able to integrate his personal

logic with the objective and universal logic of mathematics.

j-‘.%’-‘t«i‘«?{‘?'g.-'»)i;-:'q‘ie}t';i s

In summary, we may say that if technology and the drive
for power with which man Seéks to dominate nature and society
has beéome 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 df thought and
;. 1life in the face of these powérs. If technology and power
2 ~have made our material circumstances easy, let us seek out
the difficult paths that cén be found before us if we wish
to live in personal freedom with civic responsibility., The
individusal man educated to exercise the initlative of hié
thoughts and the spontaneity of his will along the rigorous
paths of internal discipline 1s always a free agent. The
crucial problem of present-day education i8, in my opinion,

tc seek to reconcile general and speciallized educari~n -
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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 8till for himself maintain the capacity to think in
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 & path toward these
objectives.

In the name of the govermment 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
affedt the destiny of humanity in our times ~ notwithstandin
the asseverations of certain so-called practical minds.

x 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 ahout

new progress for modern education.
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