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3. Instituticons whers resesarch in Mathematics Education
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0. Population.

HEIIPH is a young -~ oountrv. Although Mewican culitors and
traditions go back many centuriss, the popnlation is formsd
mainly of voung people. This dis dus to a fast growth of
population during the last 40 ysars. {(sze figurs 13 Thes birth
rate has declined in thes last yesars. but since a significant
parcentage of  pgople are young, the populsiion wiil comitinne ia
arow for some years. Mexioco is also a countiry of shars conirasts.

2lds, still many

i
ect to 2duycaticn,
ducation.

n
f
Althouugh bhig advancss heave been made in many f
Mewicans live in marginal sonditicns. With r==p
there atre still many adulis without slementary e
Table 1 Instruction of populatiocon over 15 (124012707

{Nenmsidades ssencizles dﬂ Mé:1ﬂa 2 Educacidn, 19532)

- Year _ e e A=240.  LPE0 O R f1 B A
Fopulation over 15 CT11.E 130 1.5 ==

Iliiterate 52 42 25 25
Without instruction 7E Bt 40 =t
Elﬁmant;ry inoome lete o3 a4 o
Elementary Complste otd 14 20 30



i. Eduvcsticonzsl Svstem in Mexico.
1.1 Structure.

Educational lewsls in Mewico
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1 Leval fgms Grades

Freesoolar Kindsrgarten 3 E

Frimaria Elemeniary & - 1z 1 — &
Secundaria Secondary 12 - 15 7 -
Bachillstaro High Zchouzl is - 17 1¢ - 1
Superior Collaga iz —- o= 17~ 1
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Education 1is fres and compulsory
institutions, 2 nominal fe=2 1s chargsd
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Edusation in Mexicn is provided by  ths governmsnt (siats
federall) and by private institutions.
Fereentages =f siudsnte by type of conitrsd

Lavel | Control o 1970 R VL S LT

fodera £ - & X

Elementary stats . 27 =6 =4
(1 — &3 pyrivats: = = =
faderal 55 A0 &2

Secondary state 17 14 ig

. {7 — W) private 25 23 23
federal 23 z2s 27

High~Schnol states or autonom. S0 5z &4a

‘ (10 - 123 privats 22 2z 2T
faderal N 2% == T 4

Normal © v istate or autonom. =0 =z ' 22
(2 — 13y - private 42 40 44

[N
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Main points of diffzrences (as comparsd with L.

Elementary (1 — &3
Coentralized system
— ecurriculumn is determined by ths ministry of educatisn
(fedsral). ’
— same textbooks are used throughout the country (fraesd.

Secondary (7 — %3

High~-Sechool (10 - 12)
— often is part of a universitv.

Univeresity
- vary fesw universities a
follow the suropsan mod

- 7
H chool of enainssring, school
of chemistry, school of sce

1

Ths ministry of esduacation {federal) plavs 2 ecentral rvole in
sduucational policies in Mexico

)
»

Fuuhlic supenss in 2ducation {(Sciznz =t al, 19215

Year Feroentage of total supensse
1953 ~ 11.5

1254 12.3

1759 - SLE

1942 20.3

1955 2z.4

1268 2,3

15771 27.=2

1274 &7

=
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1.2 Growth of esducaiticnal system.

Enrallment in =lementary  school as a proporticon o the
papulatiun of ages & - 14,

__________ 1940 125% 1270 1277 197%
Total 27 A1 74 =3 24
[LF. £33 48] =2 70 55
Guanajuuato iz 45 S5 7= 100
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‘high~school incomplets

Zecondairy.

Comparison of enrallment in secaondary schocl and populstion
ages 12 — 15.
(Neresidades ssenciales de Méuico 2 Educacidn, 19825

Year : 1740 1250 197G 1977
2nrallment Q.04 .35 1.1 2.3 {millioms)
population 1.4 2.37 3.5 G.&5 Imiilicnsd
percentage = 1= 21 S0
Super ior.
Yzar Students Teachers Schools
1944 10% 000 14 G0O 155
Lt oae Z4s Q00 19 Q00 =40
1374 472 000 42 Qo0 434
1979 770 000 58 000 747

Th=s grawth =2f the 2ducational systsm is not only dus toan
increase of | the population, but to the inecreas2 of  ths
croportion of P=opls who  want 1o go = higher lewvsls of
educational system. Education is perceived as a3 gate io better
opportunitises. Thers is 3 high correlation betwesn sducationszl
level and income. :
Inoome per houseshold according io the level of sducation of
“the h=ad of the family in 1977 (Necssidadss ssencisiss  ds
Mduico 2 Educacidn, 1982)
Educational level of head Income pey housshold

(per semestar)

without instruction
2lementary incomplete
2lementary comolets 77 7
secondary incomplets
sanondary compla2ts
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high-schoml complsts o 200G e -
university incomplets. 000 -
university complats (gleln '

post—-graduate degree | 000,
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1.2 Ferspectives.
The sducaticnal system will 2xperience a coniinusd growth in
the following years. Growth will be 1sss imprassive a2t ths
elzmentary leval due to reduction in the vate of population
agrowth and that big progrsse was mads  In pravions ysars.,
Growth will bs most  imprassive at a high levsel (university
and graduats). A& big number of univerzity profsssors has to bs
orepatread.
2.1 Freparation of mathematicians.
Liregnciatura Maesiviz Dioocioradso
Universidad Maciocnal L " N,
Instituto Politdeonico L M N
Universidad Metropolitana i Il
Fusbla L
Morelia |
Jalapa L
Merida i
Hermosilleo L
FMonterrey e
Guzadalajarzs L
Zan fuis Potosi L
Goanagusto L
- 3
2.2 Freparatian of teachsrs of mathematiecs.
H.2.1 Fresasrvics.
Inspite of the demand of itzachers of mathematics, there are Teow
institutions that have 2 special praogram to prepare teachesrs of
mathematics.
T2achers fTor kindergarten go to Normal Preesscolar. They get &
gamaester courses of mathematics.
Semestar
Unit 1 Unit =2 init =
i logic and seis reiations o integers -
=z -atimnals r2al numbers real nusmbers
= linsar esquations systems of squations of
' 2quaticns Zznd. deg.
4 geomatry g2om2try Ctrigonomstry
5 analytic geometry 1 analvytic analvtic
N geometry & asomEtyry 32
&, probability statlst1P5 } statistics =



At the slementary lsvsl
but zalso all octher subij
ilntil 134 =2lemantary
yvears after grade 9).

t=
ect
te;

Mathematics courses at the Normal hunl (1973, modifisd).
& semesters of mathematics, 2 hour 2 wesk.
Semaster
nit 1 Unit 2 Unit =2
1 logis and sats natural numbsyrs. numsrat ion
cvsismnsz
=i integsrs rationals functions
a2nd graphs
2 r2al numbs=rs int=gration to paralsllinms
e . and area
4 transformations solids and wvaolumsn similarity
5 functigns analyvtic geometry 1 analvitis
' y . geomatry 2
& probability statistics 1 statistics 2

Methods courses.’

- B
2 semester courses: spacial .didacti
(didactice wor arithmetic) and special dida:ilﬁ" and teaching
practice I {didactiics of gsometry). Ce

Sines 1934 a
have bachillerato ( high school ). Ths enrollment was nuach. o
lowsry that year., '

Anocther place where personnel for s2lemsntary schools is formed
is at - thes Iniversidad Fasdagdgicz Nacional. (Licenoi
Educacidn Primaria o Preescolar).

Teachsys for ths SECGndaYY”.ieVEI areg preparsd a2t the Nermzl 7

Zuperior - (4 years after neormal), whers thesy ~study more
mathe=matics, although - they . s=2ldom a3 beyond one varizsbls

calculus. These teachars arse alsn, certified to t=ach at
bachillevato,  although™ mast ™ of them are employed in gradsz
Mathematics teachsrs for high schoal {grades 1O - 23 are
m3stly p2oples who studied_enginesring or some other technical

field. Usually they don t go through any methodos coursss.

requisite to becomes an 2lementsry teachsy iz to
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Some institutione have 2 program to pr2pare tsachers  for
bachilleratoc. The programs can vary significantly.

Universidad Autdnoma de FPuzbla. This instituation ofi=re 2
licenciatura (& semesters! where students taks most of their
courses  in mathematics.  Thesy can chioss an oeticn in

mathematics esducation

tniversidad de =San Luis Fotost.
mathematics teachsrs In 5 semesisrs.

Guanajuato (Licenciatura en Matemdticas, ecspacialidad en
Edurcacidn Matemdtica) 10 semesters.

Z2.2.2 Inservice.

Divregeroidsn Gensral de Capacitacidon vy Mejoramisnto Frofesional
del Magisterio.

For teachers at the folliowing levels: preschool, 2lementary,
seoondary, normal. Has 446 Regionzl Centsrs in the country.
During 1922-584 a course for 172 =slementary teachers was

aof fersd.
Teachers were ralea
studi=sd: s=its and logic, arithms
statistics. .
For secondary_ teachers  they offer a cyclic courss of 2
modules that cover the mathematiczl content  and didactica
methods that all sacondary reachers should know. (Santamaria,
12354) .

.~

sed from their teaching dutises. The
tio, geometry. probability and

brod I'-,J

Universidad Pedagdgica Macional {(Sistema de Educacidn a
Distancial). Teachers study on  their own =2nd o3n consult 2
gpacialist on Saturdays. This system has not worked as well as
desir=sd. :

Mathematics 1
— overview of mathematics and problem sclving.
— geometitrical constructions with rualesy and comeass.
— the real numbers. :

Mathematics 2 o
- divisibility. .
— mquations and 1nﬂquai' iz
— functions.
— gimilarity and trlgnnumptry

[}

Statistics 1
— graphical and numerical description of information.
probability.
— agtimation and hvypothesis testing.
— inferzneoe of the mean.
— inferesnce of proportion.
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Several universitiss offesr inservioe  ocoursss, bttt not on o2

re=gular basis.

Inservice TOIvY S2S ara also oromnotad by professiconal

organizations like Socisdad Matemdtica Mexicansz, Az iacidn
2

Narional de Profesorss de Matemiticas.

Z. Neadsd rsssarch.

Oecisimns  that affect great nuamber of students and  teachers
ars taken continuously. It ig important to give the perso ns
wha make thase decisions a better presaration, to make studies
of many typs=2s to gathesr information a2s to what decisions will
benefit most.

Typas of re2sszarch nesded.

Action 2arch.
Surveay
st=ztus

sorraelational
Experiment (scigntific sxperimentaticon).

- Case Study (olinical ressarch, teaching zxpsriment).
% Evaluation. ’
‘ Historisal. i

—

4, Institutions where ressarch in Mathematics Educatiaon
is done (o corriculum developmentl,

Although  there ars many ways of coonducting res
math=matics =ducation and =ach can contributs t
Enowledge about  the learning process, =2ach kind of  ressarct
has its limitations. Fsrhaps the gr= satests danger is ti ;
investigations are conducted without being fully aware of thh'

type2 af canclusicns that can be mades and what  generalizations
) ona  oan infery from the study. Part of  the problsm is  that
ther2 is no o agre2msnt  among  thes institutions that St alt

o e - ¥TRs2AaVchers as.to what praparation is- necsssary to do valid
- raszarch. Somez have rassarch nriﬂnt'd eogresss &t licenciatura,
“"somez - others at masstria, vary fa2w res2archars t preparation
“at the ductural level., T make things more complex, thers i

cemerieee— LA 2 12 -agreemant as--toe -what - is the level ™ that a master™

cpregram should have. o

m

n,




Conse=ygo Nacional T2cnico ds

Nesdad research (Abugaber =t al, 192
that a

— What ares thes factors
students.

- Studies of differential psychoalogy.
— Difficulties of slow lsarners.
— Influence of authoritarian attitudse of teacher on the

Isarning of students.
— Effective comnprehonsio

ot
studsents of differsnt leaval
— Difficulties of ~hildre

problams.
— Eupmrimental programs.

n

mathamatical structurss by

n to understand and sclve

— Efficiency of supervisicn.

~ Attitudes of toacher
innovations.

— LOetermination =f "=2ssential minimum ocont

mathematics.

]

with respant to curricular

nts* aof school

1]

131

- Profile of students in basic school.

- Impact of computers

and =lectvronic technology on th

m

teaching of compations and problem solving.
inductive oy heuristic methods on
the developmsnt of intellectuszsl skills and scientific

— Influ=znos of active,

attitude.

Frogpective studies to match the mathematics curriculam
t= the nssds of the scisntific and technologic al
developmant oft the country.

Universidad Psdagdgica Nacional.

This university was founded a few ys2ars ago to give tsachsrvs a
%

university lsvel preparatic
mathematics department if

n =
D] f

curvently the staff of
27. Presently they work

~urrioular developmsnt designing 2 program for iszachsys of th
NMormal. They also design educational matsrials. & rscent arsa
is on - th2 uss of the ocomputer for educational purpos2s Lnot

only mathl.

Direccidn Genérél‘édfuﬁ{a da

LI

ontenidos y Métodos Educativos.

A small interdisciplinary group (mathematicians, psychologists.
and +teachers) select occntents and methods for the mathematies—

curyiculum K o~ 9.
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CINVESTAV
Sececidn de Matemdtica Educativa.

U2 aof  the groups that have worked Iongsy in mathemat
education. Some of them worked on the official  textbok
2lamantary school  that aeppsarsed in 19720 At pres

about 20 persons. The2 main areas whers thsy do res;arch arsa:
— measuramant

- proportional thinking

— probabilistic thinking in childran

i - history of mathematics

—~ experimental topics in =lementary schoo

‘ They work also  in connection with seversl universitiszs  in
| ' programs for inservice teachers.
Departaments de Investigaciones Educativas (Laboratoric ;
de FPsicomatemdticas). |
| The staff is formed by 2 professors, S assistants and & |

chey. They work mainly in thress arsas:

2achar praparation, workshops for teachers, - publications
n—s2rvice teachsrs.

sparimental teaching of mathematics in =lsmentary school
2 af computsrs to teach mathematics in slemesniary scohool

Centro de Investigacidsn en Matemdticas.

. Staff formsd by 2 mathematicians, 1 compuisy scientist, and 1
. math educator. Main ar=as of interest are teacher pra2paration,
and th2 use of computers to tesach mathematics.
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