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0. P•:•pula t i•:•n ~ 
Me:·:ico is a young- ceountr-y. Although Me~{ican cultur-e and 
traditions go back manY centuries. the population is form~~ 
mainly of young peoPle. This is due to a fast growth of 
population during the last 40 years. {see figure 1) The birth 
rate has declined in the last years~ but since a significant 
pe·r-·::ent.:age of peoPle a"!'-e y•:•ung. the popul.:.tion will contirvle tc 
~~ow for some years. Mexico is also a country of sharp contrasts. 
Although big advances have been made in many fields. still manY 
Mexicans live in marginal conditions. With respect to education. 
there are still many adults without elementary education. 

Table 1 Instruction of population over 15 (1940-1970) 
<Ne·~esidades eseneiales de M~~<i•::•:o 2 Edu.-:::ar:::i•:m~ 1982) 

·Year _____ _1_·~40. 1950 1960 

Population over 15 -- 11.5 15.0 

Pet-centages: 

42 ~-1c:: ·=:._! 

Without instruction 76 40 

Elementary incomplete 40 

Elementary Complete 14 2<) 

-1970 

2~· 

·-=· 1. ·-· 
•J•:'i ·-· .. 

:30 



1. Educational System in Mexico. 

Educational levels in Mexico 

Nivel 

Prees.:::olar· 
Primari.a 
:::;ecu.ndar- ia 
B.a•::h i llet.ar·o 
:::;up e r· i or· 

Level 

Ki ndergar·ten 
Element.a·r·y 
Sec.:•ndar·y 
High ::::chool 
College 

Ages 

5 
6 - 12 
12 15 
15 17 

1 .r:: ·-· 
7 
l(J 12 
13 - 17 

.-, 

.::.. 

Education is free ~nd compulsory arades K-9. At putl:c 
institutions, a nominal fee is charged at higher levels. 

Education in Mexico is provided by the government (state and 
federal) and by private institutions. 

Percentages of students by type of control 

Level 

Elementar-y 
(1 - IS) 

:::;econdar·y 
(7 9) 

High-School 
(10 12) 

Nor·mal 
(9 - 13) 

-
feder·.al 
state~ 
pr·ivate, 

fede~·al 

st.:;.te 
pr·ivate 

federal 
state or au.tonom. 
pr·ivate 

feder·al 
state or autonom. 
pr· i vate 

1970 

27 

55 
17 

50 

29 
:30 
42 

. ·-1974 

60 
115 
25 

-.c: . .:_._. 
c--• 
. ..) .:: 

2:3 

40 

24 
.5 

.·• .-. 
C.t~:.: 

14 

46 

27 
29 
44 .. 
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Main points of differences (as compared with U.S.) 

ElementarY (1 - 6) 
Centralized system 

.-, . .:;.. 

curriculum is determined by the ministrY of educati6n 
( feder·al). 
same textbooks are used throughout the country (free). 

Secondary (7 - 9) 

High-School (10 - 12) 
- often is part of a university. 

Un i ve r· s i t y 
very few universities are organized in departments, 
follow the european model (school of engineering, school 
of chemistry, school of sciences). 

The ministry of education (federal) plays a central role in 
educational policies in Mexico. 

Public expense in education (Solana et al7 1981) 

Year 

1'7,5:::: 
1-;'5'S 
195';/ 
1962 
1-;1~·5 
1968 
1971 
1974 
1977 
1980 

Percentage of total expense 

11.5 j 

12.5 

20.4 
2:3.4 
2t5. :::: 
27.:::: 
16.7 

13.0 

1 ~ Growth of educational system. 

Enrollment in elementary school as a proportion of the 
population of aqes 6 14. 

1940 1';15•:.) 1970 1977 1Q~q .. I , 

Tot.al .-,7 
-=-· 61 74 ·=··-=· ·-~·-· ~:~. 

D. F. ,E_.:3 Bo ;:_::6 70 6:3 

Gu-3.najuato 1"-=' ·-· 45 5'7" 7:::: 100 
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Secondar-y. 

Comparison of enrollment in secondary school 
ages 1:::: - 15. 

and POP'Jlat ion 

(Necesidades esenciales de M~xico 2 Educacidn, 

enrollment 

population 

pen:::entage 

Year 

1964 
1969 
1974 
1979 

1940 1 ·;150 

o. 04 o. ::::5 

1 . 4 2.:37 

~-:r 15 ··-' 

:=::tudent s 

109 000 
246 000 
47·:} 
'~ 000 

770 000 

1970 1'?77 

1 1 .-, .-, . ..:::.. -=-· 

--:, c= _Ll.. .~. .. _ .. ·-' 

31 50 

Teacher-s 

14 000 
19 000 
42 000 
5E: 000 

(rni 1 

(mi l 

1 i•:•ns 

l i •:1!1 s 

15:::; 
240 
4:34 
749 

:'! 

) 

) 

The growth of the educational system is not only due to-an 
increase of the p6pulation, but to the increase of the 
proportion of ~eople who want to go to higher levels of 
educational system. _Education is perceived as a gate to better 
opportunities. There is a high c6rrelation between educational 
level and income. 
Income per household according to the level 
the head of the family in 1977 (Necesidades 
M~~ico 2 Educacidn, 1982) 

of education of
e·;ens:::::121es de 

Educational level of head 

without instruction 
-~ elementary ~ncomplete 

elementary complete-
secondary incomplete 
secondary completa 
high-schobl incomplete 
high-school complete --· 
university incomplete 
university complete 
post-graduate degree 

------ -------~------ ·------···- - ------------ --------

Income per household 
(per- s e r:)e s t e r- ) 

1 4 000 
21 000 
:34 000 
::=::=: 000 
47 000 
5'7' 000 
5';; 000 
;S:S 000 

in·:, ·-·- 000 
1.-, .. . ;.t:_, 000 

--

-- --- -- --

----·--------·- -------··· ···- . . 

··- .. -:-··-,-··. 

---------·-·------------~------------~------~--·-------------- -- -
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1.3 Perspectives. 

The educational system will experienc~ a continu~d growth in 
the following years. Growth will be less iQPressive at the 
elementary level due to reduction in the rate of populati6n 
gn::.wth and th.~t big p:-·ogr-ess was m.::>.de in pn:vio,.rs years. 
Growth will be most impressive at a high level (universitY 
and graduate). A big number- of university professors has to be 
pr-epared. 

2.1 Preparation of mathematicians. 
Licenciatura Maestria Doctorado 

Universidad Nacional L 1·1 [I 

Instituto Polit8cnico L M [! 

Un i ver·s idad Met t··:·p.:•l it ana L t·1 
Puebla L 
M.:we 1 ia L 
.Jalapa L 
t1er ida L 
Her·m•:•s i 11 o L 
r·1on ter-r·e y L 
Ouad-3.1 aj .;n-a L 
:=;an Luis Pot•::SS i L 
Guan.asu.ato L 

2.2 Preparation of teachers of mathematics. 

2.2.1 Preservice. 

Inspite of the demand of teachers of mathematicsp 
ins tit uti •::on s 
mathematics. 

that have a special program to prepare teachers 
few 

•:Of 

Teachers for kindergarten go to Normal Preescolar. They get 6 
semester courses of mathematics. 

Unit 1 

1 lQgic and sets 

..-, 

.:.. rationals 

:;: 1 i near· equations 

4 geome t r·y 

C" .. ....) analytic ge•::omet r-y 

~. pr-obability 

1 

Unit 2 

rel.::1tions 

systems of 
equations 
ge•::.me t r·y 

an.3.l yt ic 
geomet:--y 2 
statistics 1 

Unit 3 

r-e ·"'- l numbers 

equat i•:•ns •:)f 
2nd. deg. 
t r· i genome try 

analytic 
ge~:~rne t r· .. l :3 
statistics 2 



At the elementary level teachers have to teach not only math 
but also all other subjects. 
Until 1984 elementary teachers we~e prepared at Normal (4 
years after grade 9). 

Mathematics courses at the Normal school (1975, modified). 
6 semesters of mathematics, 3 hours a week. 

Semester 

Unit 1 

1 logic .and sets 

.-, 

.:. in teg>::r·s 

-~ ._. 

4 

5 functions 

.::. •.;;.• 

Unit 2 

natw··al nurnb>::r·s. 

ration-als 

integr·at ion to 
.geom. 

Unit :3 

numer·at ion 
systems 

.and gt·aph s 
p.a1·ale 11 ims 
and ar·e-:3. 

solids and volumen similarity 

analytic geometry 1 analytic 
geomet r·y 2 

statistics 1 statistics 2 

2 semester· 
(dida•::t ics 
pr·act ice 2 

courses: special ·didactics and teaching practice 1 
or al"·ifhrnetic) and sPecial did.a:::tics and teachin9 

(didactics of geometry). 

Since 1984 a requisite to becom>:: an elementery teacher is to 
have bachiller·a,to ( high . school ) . The enr·::•llment. w.-:3.s .rnrjch. 
l•::>wer that year. 
Another place where personnel for elementary schools is formed 
is .at· the Un.ivet·sidad Pedag·~·gica Naci•:•n-::.l. (Licen•::iad::. en 
Educaci6n Primaria o Preescolar). 

Teachet·s for· the secondal"-y level ar·e ·pr·epar·ed at· thec·N,:)1--rn~I 
::=:uper·iot-. (4 years after· normal) r '..Jhere they ... sh.Idy" ··m;:)i·e. 
mathematics, although they ~eldom qm beyond one variable 
calculus. These teachers are also certified to teach at 
b-:3.•::hi llet·ato, although·. rtft•st--•:.f "them ar·e employ.:d in g:--ad::s 

7-9. 

Mathematics teachers for high school (grades 10 12) :3.re 
mostly people who studied_~ngineering or some other technical 
field. Usually they don/t go through any methodes courses. 
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Some institutions have a program to prepare teachers for 
bachillerato. The programs can vary significantly. 

Universidad Aut6noma de Puebla. Thi~ institutlon offe~s ~ 
licenciatura (8 semesters) where students take most of their 
courses in mathematics. They can choose an option in 
mathematics education. 

Universidad de San Luis Potosi. They offer the option for 
mathematics teachers in 5 semesters. 

Guanajuato (Licenciatura en Matem~ticas, 

Educaci6n Matem4tica) 10 semesters. 
especialidad en 

2.2.2 Inservice. 

Direcci6n General de Capacitaci6n y Mejoramiento Profesional 
del Magisterio. 
For teachers at the following levels: preschool, elementary, 
secondary, normal. 
During 1983-84 a 
•:=tf f er-ed. 

Has 46 Regional Centers in the 
course for 178 elementary 

·~·=•tln tr--y. 
teachet-s was 

Teachers were released 
studied: sets and logic, 
statistics. 

from their teaching duties. They 
arithmetic, geometry7 probability and 

For secondary_ teachers they offer a cyclic course of 32 
modules that cover the mathematical con1ent and didactical 
methods that all se..condary reachers should know. (Santamar-:L-3., 
E"184) = 

Universidad Pedag6gica Nacional (Sistema de Educaci6n a 
Distancial. Teachers study on their own and can consult a 
specialist on Saturdays. This system has not worked as well as 
de,5 ir-ed. 

1'1a them-at i•: s 1 
overview of mathematics and problem solvin~. 
geometrical constructions with ruler and compass. 
the real numbers. 

Mathematics 2 
d i vis ii:J i_l_i_iy_~_ -. 
equations and inequalities. 
functions. 
similarity and trigonometry. 

Statistics 1 
graphical and numerical description of information. 
'p·r-•::.bab i lit Y. 
estimation and hypothesis testing. 
inference of the mean. 
inference of proportion. 



Several universities offer inservice courses, 
r-egular basis. 

but 

·=-·-· 

Inservice courses are also promoted by professional 
•::.r-gan i za t i •:·n·:; 1 ike SQ.:~ i edad t·1a t e m.a t i c.e. 1'1e :{ 1 .:::an.e.. As•:n: i a•:: i .:,'n 
Nacional de Profesores de Matem~ticas. 

3. Needed research. 

Decisions that affect great number of students and teachers 
are taken continuously. It is important to give the perso ns 
who make those decisions a better Preparation, to make studies 
of many types to gather infQrmation as to what decisions will 
benefit most. 

Types of research needed. 

Action research. 
:3urvey 

status 
con--e l.a t i •:rna l 

Experiment (scientific experimentation). 
Case Study (clinical research, teaching experiment). 
Evalu-~t ion. 
Hist•::.rh::al. 

4 •. Institutions where research in Mathematics Education 
is done (o~ curriculum development). 

Although there are many ways of conducting research in 
mathematics education and each can contribute to gain some 
knowledge about the learning p~ocess, each kind of research 
has its limitations. Perhaps the greatests danger lS that ma~y 
investigations are conducted without being fully aware of th~ 
type of conclusions that can be made and what generalizations 
one can infer from the study. Part of the problem is that 
there is no agreement among the institutions that form 

.~-researchers as to what prepar~tion is necessary to do valid 
resear•:h. Some- have r-esear-ch or-iented--r:orir~ses ·a:t l i•:en:::; i.atur-.a. 
some othefs at maestria, v~~Y few researchers get preparation 

-.at the doz:tor-al level. To make things rrK•r-8 cornple:-~, ther-e is 
-··-·-·---1-it-tle -agreement a·s- t,:, -what is the· level· that a rnastet"·'·s 

·prc•gt-am should have. . ---·· ___ -· 

-----··----------- -·--··-
--·--·-----------·---------------------------



ConseJo Nacional T~cnico de la Educaci6n. 

Needed research (Abugaber et al. 1984). 
What are the factors that affect the low achievement of 
students. 
Studies of differential psychology. 
Difficulties of slow learners. 
Influence of authoritarian attitude of teacher on the 
learning of students. 
Effective comprehension of mathematical structures by 
students of different levels. 
Difficulties of children to understand and solve 
pr-ob I ems. 
Experimental programs. 
Efficiency of supervision. 
Attitudes of teachers with respect to curricular 
i nnovat i•:•ns. 
Determination of "essential minimum .::~ontent·:;" •:Jf s•:::hool 
mathematics. 
Profile of students in basic school. 
Impact of computers and electronic technology on the 
teaching of compations ~nd problem solving. 
Influence of active, inductive or heuristic methods on 
the development of intellectual skills and scientific 
attitude. 
Prospectjve studies to match the mathematics curriculum 
tc the needs •:•f ·the scientific Jand techn•:Jl•:•gic al 
development o~ the country. 

Universidad Pedag6gicia Nacional. 

This university was founded a few years ago to give teachers a 
university level preparation. currently the staff of the 
mathematics department if of 27. Presently they work in 
curricular development designing a program for teachers of th 
Normal. They also design educational materials. A recent area 
is on the use of the computer for educational purposes (not 
on l y rna t h) • 

. - . ~ ·-
Direcci6n General Adjunta de Conte~idos y M~todos Educativos. ·· 
A small interdisciPlinary group (mathematicians, psycholo~ist~
and teacher-s) select •::en tents and methc•ds f c·r- the mathematic-s------
curriculum K - 9. 
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Secci6n de Matem4tica Educativa. 
One of the groups that have worked longer in mathematics 
education. Some of them worked on the official textboks fci~ 
elementary school that appeared in 1972. At present there are 
about 20 persons. The main areas where they do research are: 

measf.ll·-emen t 
proportional thinking 
probabilistic thinking in children 
history of mathematics 
experimental topics in elementary school 

They work also in connection with several universities in 
programs for inservice teachers. 

Departamento de Investigaciones Educativas (Laboratorio 
de Psicomatem~ticas). 
The staff is formed by 3 professorsr 5 assistants and 1 
teacher. They work mainly in three areas: 

- teacher preparatiortT ·workshops f·s::i!·- teache·r·s, publications 
for in-service teachers. 

experimental teaching of mathematics in elementary school 
- use of computers to teach mathematics in elementary school 

Centro de Investigaci6n en Matem~ticas. 
Staff formed b¥ 8 mathematicians, 1. comp4ter scientist, and 1 
math educator. Main areas of interesr are teacher preparation. 
and the use of compUters to teach mathematics. 

----------··- -----·------~~-------· --~---~---------------~------- ------------ ----- ---- ----------
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