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Foreword

Founded in 1931, the International Council for Science (ICSU) is a non-governmental organization that plans
and coordinates interdisciplinary research to address major issues of relevance to both science and society. Over the
years the geographical breadth of ICSU activities has changed. Increasingly a major emphasis for ICSU has been
WKHGHYHORSPHQWRI VFLHQWLÀFFDSDFLW\LQGHYHORSLQJFRXQWULHVDQGWKHLQWHJUDWLRQRI WKHVHVFLHQWLVWVLQLQWHUQDWLRQDO
research initiatives.
7KHFUHDWLRQRI WKUHH,&685HJLRQDO2IÀFHVHVWDEOLVKHGLQ$IULFD$VLDDQGWKH3DFLÀFDQG/DWLQ$PHULFD
and the Caribbean also marks a fundamental change in ICSU structure, the aim of which is two-fold. Firstly, it should
enhance the participation of scientists and regional organizations from developing countries in the programs and
activities of the ICSU community. Secondly, it will allow ICSU to play a more active role in strengthening science
ZLWKLQWKHFRQWH[WRI UHJLRQDOSULRULWLHVWKURXJKVFLHQWLÀFFROODERUDWLRQ
(VSHFLDOO\LQUHJDUGVWR/DWLQ$PHULFDDQGWKH&DULEEHDQWKLVLVDQLPSRUWDQWVWHSLQEULGJLQJWKH¶LVODQGVRI 
FRPSHWHQFH·WKDWH[LVWLQHYHU\FRXQWU\DQGWKDWWRJHWKHUZLOOEHDEOHWRDGYDQFHVLJQLÀFDQWO\WKHVFLHQWLÀFUHVHDUFK
DJHQGDLQWKHUHJLRQ7KHÀUVWVWHSWRZDUGVWKHHVWDEOLVKPHQWRI D5HJLRQDO2IÀFHZDVWKHDSSRLQWPHQWLQRI 
WKH5HJLRQDO&RPPLWWHHIRU/DWLQ$PHULFDDQGWKH&DULEEHDQLQWHJUDWHGE\UHQRZQHGVFLHQWLVWVRI WKHUHJLRQ
7KH5HJLRQDO2IÀFHIRU/DWLQ$PHULFDDQGWKH&DULEEHDQZDVWKHWKLUGWREHHVWDEOLVKHGDQGZDVLQDXJXUDWHG
LQ$SULO,WLVKRVWHGE\WKH%UD]LOLDQ$FDGHP\RI 6FLHQFHVLQ5LRGH-DQHLUR%UD]LODQGVXSSRUWHGE\WKH
%UD]LOLDQ0LQLVWU\RI 6FLHQFHDQG7HFKQRORJ\,&68DQG&21$&<70H[LFR
%DVHGRQWKH,&686WUDWHJLF3ODQWKH5HJLRQDO&RPPLWWHHKDVVHOHFWHGIRXUSULRULW\DUHDVWREH
developed:
0DWKHPDWLFV(GXFDWLRQ
%LRGLYHUVLW\NQRZOHGJHSUHVHUYDWLRQDQGXWLOL]DWLRQRI ELRGLYHUVLW\RI DOOFRXQWULHVRI WKH/DWLQ$PHULFDQ
DQG&DULEEHDQUHJLRQDQGWRHQVXUHWKDWWKHVFLHQWLÀFFRPPXQLW\RI WKHVPDOOHUFRXQWULHVRI WKHUHJLRQDUH
IXOO\LQWHJUDWHGLQ',9(56,7$6
1DWXUDO+D]DUGVDQG'LVDVWHUVSUHYHQWLRQDQGPLWLJDWLRQRI ULVNVVSHFLDOO\RI K\GURPHWHRURORJLFRULJLQ
ZLWKVSHFLDODWWHQWLRQWRWKHQHFHVVDU\VRFLDOVFLHQFHUHVHDUFK
6XVWDLQDEOH(QHUJ\DVVHVVPHQWRI WKHH[LVWLQJFDSDFLWLHVLQWKH/$&UHJLRQDQGWKHVRFLDOLPSDFWRI WKHXVH
and development of new energy resources.
)RXU6FLHQWLÀF3ODQQLQJ*URXSVZHUHDSSRLQWHGWRGHYHORSSURSRVDOVWKDWUHYLHZHGWKHFXUUHQWVWDWXVRI 
the priority area on the region and to formulate a set of detailed objectives and targeted areas of research to be
developed in the next few years.
(QJDJLQJKLJKO\TXDOLÀHGVFLHQWLVWVIURP/DWLQ$PHULFDDQGWKH&DULEEHDQWKH6FLHQWLÀF3ODQQLQJ*URXSV
did an outstanding work within a restricted time limit. We thank each and every one of the participants for their
enthusiasm and dedication.
7KLVGRFXPHQWLVWKHÀQDOUHSRUWRI WKH6FLHQWLÀF3ODQQLQJ*URXSLQ0DWKHPDWLFV(GXFDWLRQZKLFKLVEHLQJ
VXEPLWWHGWRWKHVFLHQWLÀFFRPPXQLW\LQWKHH[SHFWDWLRQRI HIIHFWLYHO\LQÁXHQFLQJWKHHGXFDWLRQLQPDWKHPDWLFVLQ
the years to come.

Alice Abreu
'LUHFWRURI ,&68/$&

José Antonio de la Peña
&KDLURI WKH5HJLRQDO&RPPLWWHHIRU/$&
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Executive Summary

$OO RYHU WKH ZRUOG WKHUH LV JURZLQJ FRQFHUQ
about mathematics and science education. It is clear
from the evidence gathered in the last years that we are
not doing this task properly. This is a big problem in
WKH/DWLQ$PHULFDQDQG&DULEEHDQFRXQWULHV,WLVFOHDU
WKDW RXU FKLOGUHQ DUH IDOOLQJ EHKLQG 0DWKHPDWLFV DQG
science are primary sources of lifelong learning and the
progress of our civilization. We have to do something in
countries that were the land of brilliant civilizations like
WKH0D\DVRUWKH,QFDVZKRPDGHLPSRUWDQWVFLHQWLÀF
and mathematical contributions.
Reality
/DWLQ$PHULFDQDQG&DULEEHDQFKLOGUHQDUHQRW
being taught at the level they will need to live their lives
DQG ZRUN DW WKHLU MREV SURGXFWLYHO\ $ SURRI  RI  WKDW
are the results on the international evaluations like the
7UHQGV LQ WKH ,QWHUQDWLRQDO 0DWKHPDWLFV DQG 6FLHQFH
6WXG\ 7,066 WKDWSURYLGHVUHOLDEOHDQGWLPHO\GDWDRQ
mathematics and science achievement in different other
countries.
Chile was the only country from our region
participating in the study and the results are poor,
HVSHFLDOO\ LI  ZH FRPSDUH LW ZLWK 0RURFFR D FRXQWU\
ZLWKD*3'SHUFDSLWDDOPRVWWLPHVVPDOOHUWKDQWKDW
of Chile.
There are other international evaluations such
DV WKH 3URJUDP IRU ,QWHUQDWLRQDO 6WXGHQW $VVHVVPHQW
3,6$ IURPWKH2(&'ZKLFKLVDVXUYH\RI VWXGHQWV·
skills and knowledge as they approach the end of
compulsory education. It is not a conventional school
test. Rather than examining how well students have
learned the school curriculum, it looks at how well
SUHSDUHGWKH\DUHIRUOLIHEH\RQGVFKRRO3,6$HYDOXDWHV
UHDGLQJ DQG PDWKHPDWLFV /RZ PDWKHPDWLFV UHVXOWV
correlate with low language results in many countries.
The results in reading and mathematics from OECD
3,6$GDWDEDVHIURPVRPHFRXQWULHVDUH

Selected countries

Reading

Mathematics

Korea

556 (maximum)

547

Finland

547

548 (maximum)

United Kingdom

495

495 (average)

Slovenia

494 (average)

3504

Spain

461

480

Chile

442

411

Uruguay

413

427

Mexico

410

406

Brazil

393

370

Colombia

385

370

Argentina

374

381

Kyrgyzstan

285 (minimum)

311(minimum)

$OPRVW DOO /DWLQ $PHULFDQ DQG &DULEEHDQ
countries provide education for almost all young people,
EXWXQIRUWXQDWHO\WKHTXDOLW\LVWRRRIWHQSRRU/RQJ
term solutions are urgently needed. The region needs
better training of its mathematics teachers. In a couple
RI ZRUGVWKHUHJLRQQHHGV%(77(57($&+(56
+RZFDQWKLVEHDFKLHYHG",QPDQ\FRXQWULHVLQWKH
/$&5HJLRQWKHUHVSRQVLELOLW\IRUHGXFDWLQJWHDFKHUVPD\
EH GLIIXVHG DPRQJ PDQ\ DJHQFLHV LQFOXGLQJ 0LQLVWULHV
of Education, Teacher Training Colleges and programs,
university-level Departments of Education, and, some other
institutions. Except for a relatively few teachers prepared
in a mathematics department, the role of mathematicians
in the process is limited or even nonexistent throughout
most of the region. This suggests that mathematicians can
play a greater role in teacher education and preparation
provided that care is taken in their approach. If, indeed,
0DWKHPDWLFV'HSDUWPHQWVWKURXJKRXWWKHUHJLRQVLPSO\
start “improving” teacher preparation without proper
dialogue and cooperation, they risk fragmenting the
process of producing teachers even further.
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+RZHYHU LI  GHSDUWPHQWV HQJDJH ZLWK YDULRXV
agencies in their country and have real dialogue and
cooperation, there is a good chance that they can
help to unify and improve the process of preparing
mathematics teachers for their country.
This would allow for a mostly untapped resource
to be used to help to improve mathematics teaching
throughout the region. The aim of this document is to
explore possible action in that direction.
In order to achieve this, the following detailed
objectives are recommended.
1. To reinforce the link between research
mathematicians and school teachers.
 7R GHYHORS VXLWDEOH GDWD IRU HYDOXDWLQJ
performance.
7RGHÀQHVHWVRI PLQLPXPVWDQGDUGVWKURXJKRXW
the region for those teaching mathematics at the
primary and secondary school levels.
4. To use Information and Communications
Technologies (ICTs) to make more resources
available to teachers and students.
5. Find strategies to improve mathematics and
language literacy at the same time.
 7R FRQWLQXH WKH LQYROYHPHQW RI  WKH
mathematics education faculty in supporting the
mathematics teachers in pedagogy and didactics
+RZ FDQ WKH HGXFDWLRQDO V\VWHP JHW WKH ULJKW
people to become teachers, develop them into effective
LQVWUXFWRUV DQG UDLVH WKH VWDQGDUG RI  HYHU\ VWXGHQW"
7KHIROORZLQJVSHFLÀFDFWLRQVDUHSURSRVHG
(i) Linking mathematicians with mathematics
education
$Q LPSRUWDQW DFWLRQ ZLOO EH WR FRPSOHWH WKH
assessment of existing good practices, sharing and
expanding these experiences to other countries in the
region.
(ii) Develop suitable data
0DQ\ /$& FRXQWULHV KDYH QDWLRQDO HYDOXDWLRQV
DW VHYHUDO DJH OHYHOV %XW WR FRPSDUH GDWD DPRQJ
/$& FRXQWULHV DV ZHOO DV LQWHUQDWLRQDOO\ DOO FRXQWULHV
should be encouraged to participate in standardized
LQWHUQDWLRQDOHYDOXDWLRQVOLNH3,6$RU7,066
(iii) Initial Teacher Training, (ITT)
$Q HVSHFLDOO\ LPSRUWDQW FRQWULEXWLRQ ZRXOG EH
to set regional standards for Initial Teacher Training.
xii |Mathematics Education

(iv) Teachers in service
The transition from the idea of initial training
to that of continual education is the mark of modern
pedagogy. The document proposes several ways of
supporting teachers in service through the linkage with
professional mathematicians.
(v) Schools-based National Olympiads
0DQ\ /$& FRXQWULHV KDYH JRRG H[SHULHQFH ZLWK
mathematics Olympiads. This proposal puts emphasis on
increasing the quality of mathematics teaching in all schools,
using competitions to connect professional mathematicians
with students and teachers in their schools.
$V LQ RWKHU 2O\PSLDGV WKH Schools-based
national Olympiad is a competition that features exams,
in several stages, with awards going to top performers.
They have, however, additional characteristics that
guarantee the involvement of the schools, of the
mathematics teachers in the schools, and professional
mathematicians in the country.
Conclusions
0DWKHPDWLFVHGXFDWLRQLVQRORQJHUVHHQDVRQO\
a right for a minority of students who will pursue a
VFLHQWLÀFEDVHGFDUHHULQWKHIXWXUHRUWRHVSHFLDOO\JLIWHG
RU PRWLYDWHG VWXGHQWV RU RQO\ IRU ER\V 0DWKHPDWLFV
education is now understood as a right of all students,
DV D VSHFLÀF W\SH RI  SUHSDUDWLRQ IRU OLIH 0RUH WKDQ
KDOI RI WKHVWXGHQWVLQWKH/$&UHJLRQDUHEHORZ3,6$
/HYHOZKLFKPHDQVWKDWWKHPDMRULW\RI WKHVWXGHQWV
in our region cannot identify information and carry out
routine procedures according to direct instructions in
explicit situations. .
The need to act is urgent. There have been some
good experiences in each country to reverse the depicted
situation but it is not enough and this is not happening
in all countries. It will be better if all countries in the
/$&UHJLRQDFWWRJHWKHUVLQFHSUREOHPVDUHVLPLODU7KLV
UHSRUWLGHQWLÀHVVRPHDFWLRQVWKDWFDQEHH[SDQGHGRU
introduced across the region.
In all of them professional mathematicians
need to help teachers have the necessary mathematical
knowledge, and become more effective instructors that
can raise the standard of every student.
,WLV85*(17VRPHWKLQJPXVWEHGRQH

Mathematics Education in
Latin America and the Caribbean:
a reality to be transformed

1. Introduction
$OORYHUWKHZRUOGWKHUHLVJURZLQJFRQFHUQDERXWPDWKHPDWLFVHGXFDWLRQ
0DWKHPDWLFVLVDNH\DELOLW\LQWKHHGXFDWLRQRI YLUWXDOO\HYHU\GLVFLSOLQH,Q/DWLQ
$PHULFDDQGWKH&DULEEHDQKRZHYHUWKHPDMRULW\RI VWXGHQWVODFNWKHFDSDFLW\
to solve problems even with basic algorithms and are not capable of direct
reasoning. This is a tremendous cultural disadvantage, and particularly so in a
knowledge-based society that requires the crucial and important abilities given
E\ PDWKHPDWLFV 0DWKHPDWLFV UHSUHVHQWV ORJLF SUHFLVH ULJRURXV DQG DEVWUDFW
and formal structured thinking. Using mathematical abilities it is also possible
to decide and recognize the essentials, the appreciation of intellectual creation
DQG WKH SRWHQWLDO RI  VFLHQFH $OO VFKRRO WRSLFV PXVW FRQWULEXWH WR FXOWLYDWH
and develop the intelligence, the feelings and the personality, and mathematics
UHSUHVHQWVDNH\HOHPHQWLQWKLVPDWWHU,QRXUGDLO\OLIH0DWKHPDWLFVLVLPSRUWDQW
WRXQGHUVWDQGDQGDQDO\]HWKHÁRZRI LQIRUPDWLRQUHFHLYHGIURPWKHPHGLDDQG
is also important in many other human endeavors, since many of these include
PRGHOVWKDWFDQ EHPDWKHPDWLFDOO\VWUXFWXUHG $ PRGHUQ VRFLHW\LV EDVHG RQ
mathematics in many of its activities. The applications of mathematics range
IURPEDVLFSULQFLSOHVHQYLURQPHQWDQGÀQDQFHVWRWKHGLVWULEXWLRQRI HQHUJ\DQG
from information and communication technologies to statements of accounts.
Clearly, it is essential to have young people well prepared in mathematics if we
are going to become a player of some relevance in the globalized world that is
in front of us.
The importance of education is in fact growing all over the world. The
relationship between education and development, as well as its role in social
LQFOXVLRQDQGFLYLOVRFLHW\SDUWLFLSDWLRQLVLQFUHDVLQJO\HYLGHQW/LNHQHYHUEHIRUH
education is appreciated as a right and as a factor for the development and collective
conquest of higher civilization. Within this framework, education in mathematics
and science is of primary importance due to an increasingly interdependent global
economy, the labor market and the technological developments that characterize
RXUHUDDQGWKHQHDUIXWXUH1XPHURXVGRFXPHQWVUHFRJQL]HWKLVVXFKDVWKH
report “Before It’s Too Late: Report to the Nation from The National Commission on
Mathematics and Science Teaching for the 21st Century”.
0DWKHPDWLFHGXFDWLRQLVQRZXQGHUVWRRGDVDULJKWIRUDOOVWXGHQWVDVD
VSHFLÀFW\SHRI SUHSDUDWLRQIRUOLIH)ROORZLQJWKHGHÀQLWLRQXVHGE\3,6$WKH
OECD assessment program, “Mathematical literacy is an individual’s capacity to identify
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and understand the role that mathematics plays in the world, to make well-founded judgments
and to use and engage with mathematics in ways that meet the needs of that individual’s life as
DFRQVWUXFWLYHFRQFHUQHGDQGUHÁHFWLYHFLWL]HQµ
In accordance with this new awareness, countries are increasingly
SDUWLFLSDWLQJLQODUJHVFDOHQDWLRQDODQGLQWHUQDWLRQDODVVHVVPHQWV VXFKDV3,6$
DQG 7,066  DQG PDNLQJ FRQVLGHUDEOH HIIRUWV WR LPSURYH WKH SHUIRUPDQFH RI 
WKHLU HGXFDWLRQDO V\VWHPV +RZHYHU /DWLQ $PHULFDQ DQG &DULEEHDQ FRXQWULHV
have not achieved the expected results in mathematics.
5HVHDUFK LQ PDWKHPDWLFV HGXFDWLRQ KDV FOHDUO\ VKRZQ WKH GLIÀFXOW\ RI 
teaching mathematics, even at the elementary school level. This research reveals
WKDWWHDFKLQJPDWKHPDWLFVLVDKLJKO\GHPDQGLQJPDWKHPDWLFDOWDVN %DOO 
In this context the participation of professional mathematicians in
0DWKHPDWLFVHGXFDWLRQGHYHORSPHQWSURMHFWVLVKLJKO\DSSUHFLDWHG,WLVDOVRYHU\
important that they participate in institutional programs that develop this sector
and in the corresponding public policy discussions.
7R DGGUHVV WKHVH LVVXHV WKH 5HJLRQDO 2IÀFH IRU /DWLQ $PHULFD DQG WKH
&DULEEHDQRI ,&68FRQYHQHGDVFLHQWLÀFSODQQLQJJURXSWRDQDO\]HWKHFXUUHQW
situation and develop a proposal for improving mathematics education in the
UHJLRQ7KLVGRFXPHQWLVWKHÀQDOUHSRUWRI WKHVFLHQWLÀFSODQQLQJJURXSDQG
has as its central proposal the involvement of professional mathematicians in the
region in improving and strengthening their national mathematical educational
V\VWHPV ,W FRQWDLQV SROLF\ UHFRPPHQGDWLRQV DQG VSHFLÀF DFWLRQV WR DFKLHYH
these goals.
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2. Mathematics education in Latin American and Caribbean: the reality
/DWLQ$PHULFDQ DQG &DULEEHDQ FRXQWULHV DUH YHU\ GLIIHUHQW LQ VRPH DVSHFWV
DQGYHU\VLPLODULQRWKHUV)RULQVWDQFHSRSXODWLRQDQG*'3SHUFDSLWDLQ86GROODUV
VHSDUDWHWKH/DWLQ$PHULFDQDQG&DULEEHDQFRXQWULHVLQWRYHU\GLIIHUHQWJURXSVWKHUH
DUHFRXQWULHVOLNH%UD]LOZLWKPLOOLRQLQKDELWDQWVRU0H[LFRZLWKPLOOLRQDQG
FRXQWULHVOLNH$QWLJXDDQG%DUEXGDZLWKRU6DLQW.LWWVDQG1HYLVZLWK
SHRSOH2QWKHRWKHUKDQGWKH*URVV'RPHVWLF3URGXFWDWSXUFKDVLQJSRZHUSDULW\SHU
FDSLWDUDQJHVIURP86'LQ+RQGXUDVRU86'LQ1LFDUDJXDWR86'
LQ$UJHQWLQDRU86'LQ7ULQLGDGDQG7REDJR$QGWKLVFRPSDULVRQZLOOEHHYHQ
more dramatic if we compare them to Canada with USD 33,345. (See Table 1)
Total
Population
(thousands)

Annual Pop. Life Exp. at
Growth %
Birth

Poverty
GDP (at ppp
% pop. with per capita in US
less than 2$
dollars)

--

1.7

75

--

12,134

38 747

1.0

75

17

14,280

276

3.2

72

--

7,109

Venezuela

26 726

1.7

74

40

6,632

Brazil

186 831

1.3

71

21

8,402

Chile

16 295

1.1

78

6

12,027

Colombia

44 946

1.5

73

18

7,304

Costa Rica

4 327

1.7

79

10

10,180

Cuba

11 260

0.2

77

--

--

Dominican Republic

9 470

1.4

68

16

8,217

Ecuador

13 061

1.4

75

--

4,341

El Salvador

6 668

1.7

71

41

5,255

Guatemala

12 710

2.4

68

32

4,568

739

0.1

64

6

4,508

Honduras

6 834

2.2

69

36

3,430

Jamaica

2 682

0.5

71

14

4,291

Mexico

104 266

1.0

75

12

10,751

Nicaragua

5 463

0.5

70

80

3,674

Panama

3 232

1.8

75

18

7,605

Paraguay

5 904

1.9

71

30

4,642

Peru

27 274

1.5

71

31

6,039

Saint Kitts and Nevis

43

2.1

71

--

12,917

Suriname

452

0.6

70

--

7,722

Trinidad and Tobago

1 324

0.3

70

--

14,603

Uruguay

3326

0.7

76

6

9,962

Canada

32 271

1.0

80

0

33,375

Antigua & Barbuda
Argentina
Barbados
Bolivia
Belize

Guyana
Haiti

TABLE 1: Social Indicators
for Selected Countries
Source:http://portal.
unesco.org/ci/en/ev.phpURL_ID=1352&URL_
DO=DO_TOPIC&URL_
SECTION=201.html
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There are about 35 countries in the region and only three main languages
DUH XVHG 6SDQLVK 3RUWXJXHVH DQG (QJOLVK  VR DOPRVW HYHU\ERG\ LV DEOH WR
communicate in this region of the world. Thus language is a strength in the
UHJLRQ$PRQJWKHVLPLODULWLHVOLWHUDF\EHWZHHQSHRSOHIURPWR\HDUVROG
LVVLPLODULQDOO/DWLQ$PHULFDQDQG&DULEEHDQFRXQWULHVZKLFKLVDERXWDQG
the main differences are in the bracket that corresponds to older people.
$OO RYHU WKH ZRUOG WKHUH LV JURZLQJ FRQFHUQ DERXW PDWKHPDWLFV DQG
science education. It is clear from the evidence gathered in the last years that we
DUHQRWGRLQJWKLVWDVNSURSHUO\7KLVLVDELJSUREOHPLQWKH/DWLQ$PHULFDQDQG
&DULEEHDQFRXQWULHV,WLVFOHDUWKDWRXUFKLOGUHQDUHIDOOLQJEHKLQG0DWKHPDWLFV
and science are primary sources of lifelong learning and the progress of our
civilization. Something has to be done to improve this situation, specially
FRQVLGHULQJWKDWLQVRPHRI WKHVHFRXQWULHVEULOOLDQWFLYLOL]DWLRQVOLNH0D\DVDQG
,QFDVGLGLQWKHSDVWLPSRUWDQWVFLHQWLÀFDQGPDWKHPDWLFVFRQWULEXWLRQV
/DWLQ$PHULFDQDQG&DULEEHDQFKLOGUHQDUHQRWEHLQJWDXJKWDWWKHOHYHO
WKH\ ZLOO QHHG WR OLYH WKHLU OLYHV DQG ZRUN DW WKHLU MREV SURGXFWLYHO\ $ SURRI 
of that are the results on the international evaluations like the Trends in the
,QWHUQDWLRQDO0DWKHPDWLFVDQG6FLHQFH6WXG\ 7,066 WKDWSURYLGHVUHOLDEOHDQG
timely data on mathematics and science achievement in different other countries.
7,066GDWDKDVEHHQFROOHFWHGLQDQG7KHUHVXOWV
ZLOOEHUHDG\ E\ WKH HQG RI  7,066  LV WKH WKLUG DQG PRVW UHFHQWO\
FRPSOHWHG URXQG RI  ,QWHUQDWLRQDO (GXFDWLRQDO $VVHVVPHQW·V 7,066 D YHU\
ambitious series of international assessments carried out in countries around
the world to measure trends in mathematics and science learning at the fourth
DQGHLJKWKJUDGHV$VXPPDU\RI WKH'LVWULEXWLRQRI 0DWKHPDWLFV$FKLHYHPHQW
2YHUDOOLVVKRZQLQ7DEOH
Chile was the only country from our region participating in the study and
WKHUHVXOWVDUHSRRUHVSHFLDOO\LI ZHFRPSDUHLWZLWK0RURFFRDFRXQWU\ZLWKD
*3'SHUFDSLWDDOPRVWWLPHVVPDOOHUWKDQWKDWRI &KLOH
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Overall average
Scale score

Years of formal
schooling

Average age

Singapore

605

8

14.3

Korea, Rep. of

589

8

14.6

Japan

570

8

14.4

Belgium

537

8

14.1

Netherlands

536

8

14.3

Estonia

531

8

15.2

Hungary

529

8

14.5

Malaysia

508

8

14.3

Russian Federation

508

8

14.2

Slovak Republic

508

8

14.3

Australia

505

8

13.9

United States

504

8

14.2

Lithuania

502

8

14.9

Sweden

499

8

14.9

New Zealand

494

8.5-9.5

14.1

Italy

484

8

13.9

International Average

467

8

14.5

Norway

461

7

13.8

Tunisia

410

8

14.8

Egypt

406

8

14.4

Bahrain

401

8

14.1

Chile

387

8

14.2

Morocco

387

8

15.2

Philippines

378

8

14.8

Botswana

366

8

15.1

Saudi Arabia

332

8

14.1

Ghana

276

8

15.5

South Africa

264

8

15.1

Countries

Table 2: Trends in
International Mathematics
and Science Study (TIMSS
2003). Selected countries.
Source: timss.bc.edu/
timss2003.html

7KHUH DUH RWKHU LQWHUQDWLRQDO HYDOXDWLRQV VXFK DV WKH 3URJUDP IRU
,QWHUQDWLRQDO 6WXGHQW $VVHVVPHQW 3,6$  IURP WKH 2(&' ZKLFK LV D VXUYH\
of students’ skills and knowledge as they approach the end of compulsory
education. It is not a conventional school test. Rather than examining how well
students have learned the school curriculum, it looks at how well prepared they
DUHIRUOLIHEH\RQGVFKRRO7KHSDUWLFLSDWLQJFRXQWULHVDUH0HPEHUVRI WKH
OECD, except those marked with an asterisk (*):
$UJHQWLQD $XVWUDOLD$XVWULD$]HUEDLMDQ %HOJLXP%UD]LO %XOJDULD 
Canada, Chile*, Colombia*, Croatia*, Czech Republic, Denmark, Estonia*,
)LQODQG )UDQFH *HUPDQ\ *UHHFH +RQJ .RQJ&KLQD  +XQJDU\ ,FHODQG
,QGRQHVLD  ,UHODQG ,VUDHO  ,WDO\ -DSDQ -RUGDQ  .RUHD .\UJ\] 5HSXEOLF 
/DWYLD  /LHFKWHQVWHLQ  /LWKXDQLD  /X[HPERXUJ 0DFDR&KLQD  0H[LFR 7KH
1HWKHUODQGV 1HZ =HDODQG 1RUZD\ 3RODQG 3RUWXJDO 4DWDU  5HSXEOLF RI 
0RQWHQHJUR  5HSXEOLF RI  6HUELD  5RPDQLD  5XVVLDQ )HGHUDWLRQ  6ORYDN
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Republic, Slovenia*, Spain, Sweden, Switzerland, Chinese Taipei*, Thailand*,
7XQLVLD 7XUNH\8QLWHG.LQJGRP8QLWHG6WDWHV8UXJXD\ 
)RUWKHIROORZLQJ/$&FRXQWULHVZHUHDGGHG'RPLQLFDQ5HSXEOLF
3DQDPD3HUX7ULQLGDGDQG7REDJR
3,6$FRYHUVWKHGRPDLQVRI UHDGLQJPDWKHPDWLFDODQGVFLHQWLÀFOLWHUDF\
LQDOOF\FOHV,QWKLVGRFXPHQWRQO\WKHUHVXOWVLQPDWKHPDWLFVDUHVKRZQ%HVLGHV
WKDWDQDGGLWLRQDOGRPDLQRI SUREOHPVROYLQJZDVLQWURGXFHGLQWKH3,6$
cycle to continue the examination of cross-curriculum competencies.

Figure 1:
Percentage of students at
each proficiency level
on the mathematics scale.
PISA 2006.

It is extremely important to analyze Figure 1 that shows the percentage
RI VWXGHQWVDWHDFKSURÀFLHQF\OHYHODWWKHPDWKHPDWLFDOVFDOH/RRNLQJDWOHYHOV
 DQG EHORZ WKLV FRUUHVSRQGV WR WKH EDU EHORZ ]HUR  DPRQJ WKH VL[ /DWLQ
$PHULFDQDQG&DULEEHDQFRXQWULHVWKDWSDUWLFLSDWHLQWKLVHYDOXDWLRQ8UXJXD\
WKHEHVWRI WKHPKDVQHDUO\RI WKHLUVWXGHQWVRQWKRVHWZROHYHOV$QGQRZ
WKHTXHVWLRQLVZKDWGRHVWKDWPHDQ"/HWXVORRNDWWKHGHÀQLWLRQRI OHYHO
$WLevel 1, students can answer questions involving familiar contexts
where all relevant information is present and the questions are clearly
GHÀQHG 7KH\ DUH DEOH WR LGHQWLI\ LQIRUPDWLRQ DQ FDUU\ RXW URXWLQH
procedures according to direct instructions in explicit situations. They can
perform actions that are obvious and follow immediately from the given
stimuli.
/HWXVFRPSDUHWKDWZLWKOHYHO
$WLevel 2 students can interpret and recognize situations in contexts
that require no more than direct inference. They can extract relevant
information from a single source and make use of a single representational
mode. They can employ basic algorithms, formulae, procedures, or
conventions. They are capable of direct reasoning and making literal
interpretations of the results.
This means that the majority of students in these six countries are below
OHYHOVRWKH\GRQRWKDYHWKHDELOLW\WRVROYHSUREOHPVZLWKEDVLFDOJRULWKPVDQG
are not capable of direct reasoning to solve a problem.
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Various evaluations continually show that the situation throughout the
/DWLQ$PHULFDQDQG&DULEEHDQFRXQWULHVLVQRWYHU\GLIIHUHQW
:KDWLVKDSSHQLQJLQRXUFODVVURRPV"
The very core of education is teaching and that is done by the teachers.
7KH WHDFKLQJ SRRO LQ PDWKHPDWLFV LV LQDGHTXDWH WR PHHW FXUUHQW QHHGV PDQ\
FODVVHVLQWKLVVXEMHFWDUHWDXJKWE\XQTXDOLÀHGDQGXQGHUTXDOLÀHGWHDFKHUV7KH
only way to help our children to understand and master mathematics is through
teachers who are not only enthusiastic, but also have a deep knowledge of their
GLVFLSOLQHDQGKDYHWKHSURIHVVLRQDOWUDLQLQJWRWHDFKZHOO1RULVWHDFKHUWUDLQLQJ
VLPSO\ D PDWWHU RI  SUHSDUDWLRQ LW GHSHQGV MXVW DV PXFK³RU HYHQ PRUH³RQ
sustained, high-quality professional development.
It is known that the ability to teach is not “something you’re born with”
0F.HQ]LHUHSRUW LWFDQEHOHDUQHGRYHUWLPH7KHDELOLW\WRGLVFRYHUZKDWWKHKDUGHVW
items for a student are can only be acquired through training, mentoring, collaboration
ZLWKSHHUVDQGSUDFWLFH$VZHDOUHDG\VDLGEHIRUHEXWLVZRUWKUHSHDWLQJLVWKDW
teachers need to have a deep knowledge of the subject, for this there is no substitute.
We need to teach students not only what to learn but how to learn it.
$ KLJK TXDOLW\ WHDFKHU HQFRXUDJHV VWXGHQWV WR VXEPLW WKHLU ZRUN WR
FULWLFLVPE\RWKHUVDQGWRUHÁHFWRQKRZWKHDUJXPHQWVOHDGLQJWRFRQFOXVLRQV
ZHUHUHDFKHG+LJKTXDOLW\WHDFKHUVJXLGHWKHFODVVWKURXJKNQRZOHGJHVNLOOVDQG
abilities in mathematics.
It should also be noted that low mathematics results correlate with low
ODQJXDJHUHVXOWVLQPDQ\FRXQWULHV,Q7DEOH\RXZLOOÀQGWKHRYHUDOOUHVXOWV
LQUHDGLQJDQGPDWKHPDWLFVIURP2(&'3,6$GDWDEDVH,QEODFNDUHWKH
countries that belong to the OECD.
Selected countries

Reading

Mathematics

Korea

556 (maximum)

547

Finland

547

548 (maximum)

Canada

527

527

Australia

513

520

Japan

498

523

United Kingdom

495

495 (average)

Germany

495

504

Slovenia

494 (average)

504

Hungary

482

491

Italy

469

462

Spain

461

480

Chile

442

411

Russian Federation

440

476

Uruguay

413

427

Mexico

410

406

Brazil

393

370

Colombia

385

370

Argentina

374

381

Kyrgyzstan

285 (minimum)

311(minimum)

Table 3:
Results in reading and
mathematics. PISA 2006.
Selected countries.
Source: OECD PISA
database 2006.
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This suggests that efforts to improve mathematics literacy could be linked
WRHIIRUWVWRLPSURYHODQJXDJHOLWHUDF\+RZFDQDVWXGHQWUHDGDQGXQGHUVWDQG
DSUREOHPLI KHODFNVVNLOOVLQKLVRZQODQJXDJH7KHVDPHLVWUXHIRUWHDFKHUV
how can they communicate mathematical concepts without mastering their
language. The importance of this relationship is being more widely recognized
by education experts.
$OO/DWLQ$PHULFDQDQG&DULEEHDQFRXQWULHVSURYLGHHGXFDWLRQIRUDOPRVW
DOO \RXQJ SHRSOH EXW XQIRUWXQDWHO\ WKH TXDOLW\ LV WRR RIWHQ SRRU /RQJWHUP
solutions are urgently needed. The region needs better training of its mathematics
WHDFKHUV,QDFRXSOHRI ZRUGVWKHUHJLRQQHHGV%(77(57($&+(56
+RZ FDQ WKLV EH DFKLHYHG" ,Q PDQ\ FRXQWULHV LQ WKH /$& 5HJLRQ WKH
responsibility for educating teachers may be diffused among many agencies,
LQFOXGLQJ 0LQLVWULHV RI  (GXFDWLRQ 7HDFKHU 7UDLQLQJ &ROOHJHV DQG SURJUDPV
university-level Departments of Education, and, to a lesser extent, universityOHYHO'HSDUWPHQWVRI 0DWKHPDWLFV:LWKLQDVLQJOHFRXQWU\LQFOXGLQJLQVRPH
IRXQGLQWKH(QJOLVKVSHDNLQJ&DULEEHDQRQHPD\HYHQÀQGDOORI WKHVHDJHQFLHV
producing teachers for their national educational system. So, on one hand, there
may be many agencies producing teachers and working to improve their training
even though they don’t necessarily communicate with each other very much.
On the other hand, except for a relatively few teachers prepared in a
mathematics department, the role of mathematicians in the process is limited
or even nonexistent throughout most of the region. This suggests that
mathematicians can play a greater role in teacher education and preparation
provided that care is taken in their approach.
,ILQGHHG0DWKHPDWLFV'HSDUWPHQWVWKURXJKRXWWKHUHJLRQVLPSO\VWDUW
“improving” teacher preparation with out proper dialogue and cooperation, they
ULVN IUDJPHQWLQJ WKH SURFHVV RI  SURGXFLQJ WHDFKHUV HYHQ IXUWKHU +RZHYHU LI 
departments engage with various agencies in their country and have real dialogue
and cooperation, there is a good chance that they can help to unify and improve
the process of preparing mathematics teachers for their country.
This second alternative, in which mathematicians enter into meaningful
partnerships with other agents, would allow for a mostly untapped resource to
be used to help to improve mathematics teaching throughout the region. The aim
of this document is to explore possible action in that direction.
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3. Mathematicians and Mathematics education in Latin American and Caribbean:
Some good practices

,Q VSLWH RI  KDYLQJ EDG UHVXOWV LQ JHQHUDO RQH FDQ ÀQG H[DPSOHV RI 
VLJQLÀFDQWHIIRUWVWKDWKDYHSURYHGWREHVXFFHVVIXOLQLPSURYLQJPDWKHPDWLFV
WHDFKLQJDQGUHVXOWVZKLFKLQYROYHSURIHVVLRQDOPDWKHPDWLFLDQV7KH,&68/$&
6FLHQWLÀF 3ODQQLQJ *URXS LQ 0DWKHPDWLFV (GXFDWLRQ FRPSLOHG LQIRUPDWLRQ
from several countries. This list is not exhaustive and there are certainly other
good experiences besides the ones presented here. The order given here has no
SDUWLFXODUVLJQLÀFDQFH
Argentina
,Q $UJHQWLQD FRQFUHWH HIIRUWV DUH EHLQJ PDGH WR SURPRWH PDWKHPDWLFV
and capacity building in teaching mathematics. One experience that should
be looked at is the so-called “Seminario Internacional y Jornadas de Resolución de
Problemasµ ,QWHUQDWLRQDO 3UREOHP6ROYLQJ &RQIHUHQFH DQG 6HPLQDU  ZKLFK
takes place annually at the same time as the Olimpiada Nacional. This annual event
EULQJVWRJHWKHUH[SHUWVIURPDOORYHUWKHZRUOGZLWKPRUHWKDW$UJHQWLQHDQ
WHDFKHUVIRURQHZHHN7KH0DWKHPDWLFDO2O\PSLDGLVRQHRI WKHELJJHVWDQG
EHVWPDWKHPDWLFDOFRPSHWLWLRQVLQWKH/$&UHJLRQGHDOLQJZLWKVWXGHQWVIURP
primary to high school.
7KH8%$%XHQRV$LUHV8QLYHUVLW\WKURXJKWKHCiclo Básico de Matemáticas,
brings mathematics to the general public. They organize the “Muestras elementales
de matemáticas” [elementary mathematics exhibits] and receive schools for two
days a year. The students are guided through a mathematics show and several
mathematical games prepared in advance. There are also lectures for different
audiences, teachers, students at different levels and the general public.
Brazil
0DQ\HIIRUWVDUHPDGHLQWKHFRXQWU\EXWRQHRI WKHPRVWVWULNLQJH[DPSOHV
LQ%UD]LOOHGE\SURIHVVLRQDOPDWKHPDWLFLDQVLVWKHOlimpíada Brasileira de Matemática
das Escolas Públicas2%0(3KHOGIRUWKHODVWWKUHH\HDUV
,QWKLVPDVVLYHDQGDPD]LQJHIIRUWLQDURXQGPLOOLRQVWXGHQWVIURP
around the country took part, even from the more isolated areas. The Olimpíada
Brasileira de Matemática das Escolas PúblicasKDVWKUHHSDUWVRUVHFWLRQVWKHÀUVWRQH
including exams, awards, award ceremonies, as in every competition.
What distinguishes this Olympiad, however, are initiatives that involve
directly schools and mathematics teachers in the schools in an effort to raise
JHQHUDOVWDQGDUGV3DUWWZRDQGWKUHHRI WKH2%0(3FRPSULVH LL VFKRODUVKLS
SURJUDPVZLWKDZDUGHHVD7HDFKHUV7UDLQLQJ3URJUDPPHHWLQJVRI JROG
PHGDOLVWVDQG LLL SXEOLFDWLRQVDQGVXSSRUWLQJPDWHULDO
One of the most important parts of this program is the scholarships
RIIHUHGWRVWXGHQWVZLWKJRRGUHVXOWVDQGWKHYHQXHVZKHUHZHHNHQGWUDLQLQJ
LVJLYHQGXULQJRQH\HDU$SDUWIURPWDNLQJFDUHRI WKHVWXGHQWVWKHSURJUDP
DOVRLQYROYHVVRPHWHDFKHUVDQGRIIHUVWKHPDVSHFLDOFRXUVHDW,03$ Instituto de
Matemática Pura e Aplicada).
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Colombia
7KH 2OLPSLDGDV &RORPELDQDV GH 0DWHPDWLFDV LV SUREDEO\ RQH RI  WKH
ROGHVW0DWKHPDWLFDO2O\PSLDGSURJUDPVLQWKH/$&UHJLRQ7KLVFRQWHVWKDV
UXQ IRU  \HDUV DOUHDG\ ,Q WKH ODVW \HDUV VWXGHQWV IURP WKH UHJLRQ KDG EHHQ
invited to train with the Colombian students. Colombia had promoted organized
WKHÀUVW,EHURDPHULFDQ0DWKHPDWLFDO2O\PSLDGV&RORPELDLVDOVRDSDUWLFLSDQW
LQWKD2OLPSLDGDV%ROLYDULDQDVGH0DWHPiWLFDVVLQFHWKH\VWDUWHGLQ
Cuba
,QWKH/DWLQ$PHULFDQDQG&DULEEHDQ5HJLRQ&XEDLVFRQVLGHUHGDVLQJXODU
place. Teachers are trained at university level. The initial formation of teachers
LVJRRGLQPDWKHPDWLFVDQGKDVVSHFLÀFSUDFWLFHVIRUWHDFKLQJPDWKHPDWLFV7KH
1HWZRUN RI  $GYDQFHG 3HGDJRJLFDO ,QVWLWXWHV XQLYHUVLW\ OHYHO  IRU WHDFKHUV LV
YHU\ LPSRUWDQW IRU WKH HGXFDWLRQDO V\VWHP RI  WKH LVODQG PRUH VSHFLÀFDOO\ LQ
mathematics. They have strong mathematical curricula for mathematics and
computer science teachers. The public policies for science and technology strongly
support not only mathematics but science in general. The strategic plan considers
exact sciences essential for technological progress, strengthening education at all
levels and for capacity building of new generations of Cuban scientists.
,W LV FOHDU IRU &XEDQV WKDW WKH\ QHHG WR LQYROYH WKH ZKROH VFLHQWLÀF
community to strengthen education, especially mathematics education by any
means, even non-formal ones.
Chile
Chile has taken important and decisive steps to improve the quality of
mathematics teaching. One of the most relevant facts is that researchers and
prominent mathematicians dedicated before only to their research activities and
University teaching are now involved with a strong commitment to increasing the
knowledge and the preparation of teachers.
$IWHU7,066DQG3,6$UHVXOWVWKHGLDJQRVLVZDV
*UHDWKHWHURJHQHLW\RI SURJUDPVWRWHDFKPDWKHPDWLFV
 /DFN RI  UHODWLRQ EHWZHHQ GLVFLSOLQDU\ NQRZOHGJH DQG WHDFKLQJ
techniques
• Weakness in the disciplinary preparation of teachers
The current attitude of the mathematical community is not to say anymore
that “teachers are guilty”, or that “the educational system is bad”, and that they
are responsible for the failure of children, but to face it as a problem that needs
to be solved by all the stakeholders. Some of the most talented mathematicians
in the country are taking steps to contribute to the solution.
&KLOH KDV EHJXQ WR DSSO\ D SURJUDP RI  VWDQGDUGV DQG FHUWLÀFDWLRQ IRU
mathematics teachers at the high school level. They offer special courses through
,QWHUQHWIRUVNLOOEXLOGLQJLQPDWKHPDWLFVWHDFKLQJ$VLPLODUSURJUDPIRUSULPDU\
school teachers is being prepared.
Costa Rica
7KLVFRXQWU\KDVRQHRI WKHEHVWSULPDU\VFKRROV\VWHPRI /DWLQ$PHULFD
DQGWKH&DULEEHDQFRXQWULHV7KH\IRFXVÀUVWRI DOORQWHDFKHUV7KHLUSUHSDUDWLRQ
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LVWKURXJKXQLYHUVLW\$IWHUUHJXODUKLJKVFKRRODIXWXUHVHFRQGDU\VFKRROWHDFKHU
needs to go to university for 3 years and then spend two years in teacher training.
For instance, in mathematics after three years at university you can either choose
WKHSDWKRI EHFRPLQJDPDWKHPDWLFVWHDFKHURUWDNHD%$LQPDWKHPDWLFV7KDW
way the knowledge in mathematics seems to be guaranteed for the future teachers
and teacher training is done as a specialization.
México
7KH VLWXDWLRQ LQ 0H[LFR LV QR EHWWHU WKDQ LQ RWKHU /DWLQ $PHULFDQ DQG
Caribbean countries. State evaluations show that the results are very poor.
It is clear that the keystone in mathematics education is the teachers’
SUHSDUDWLRQ7KH0H[LFDQ0DWKHPDWLFDO6RFLHW\DQGWKH0H[LFDQ$FDGHP\RI 
Sciences are starting to work with teachers to try to improve their knowledge in
mathematics.
)RUWKHÀUVWWLPHWKHVFLHQWLVWVRI WKH$FDGHP\DUHDSSURDFKLQJSULPDU\
and secondary school teachers through the program “La Ciencia en tu Escuela”
[Science in your School] to try to change the existing attitude towards mathematics
and sciences. This has been a successful and a good quality program. The main
problem is that it needs to impact about one million teachers. To scale the
program, the only way we see is to use the internet, so the program is starting to
switch from a teachers-presence education to a semi-virtual schooling followed
very closely by counselors and scientists. The program “La Ciencia en tu Escuela”
FDQEHFRQVXOWHGDWWKHSDJHRI WKH0H[LFDQ$FDGHP\RI 6FLHQFHV KWWSZZZ
amc.unam.mx )
7KH 0H[LFDQ 0DWKHPDWLFDO 6RFLHW\ LV VWDUWLQJ D SURJUDP WR LPSURYH
WKH TXDOLW\ RI   SULPDU\ VFKRRO WHDFKHUV ZKRVH VWXGHQWV REWDLQHG SRRU
evaluations in mathematics. Unfortunately, the academic quality will not be the
best possible since this responsibility is shared among the teachers’ union, the
0LQLVWU\RI (GXFDWLRQDQGWKH0H[LFDQ0DWKHPDWLFDO6RFLHW\
,Q0H[LFRWKHPDWKHPDWLFDOFRQWHVWVDUHDOUHDG\DWUDGLWLRQ/HWXVSRLQW
RXW WKDW WKH &RQFXUVR GH SULPDYHUD RUJDQL]HG E\ WKH $FDGHPLD 0H[LFDQD
GH &LHQFLDV KDG DOPRVW   SDUWLFLSDQWV $QG WKH 0H[LFDQ 0DWKHPDWLFDO
2O\PSLDGRUJDQL]HGE\WKH6RFLHGDG0H[LFDQDGH0DWHPiWLFDVLVYHU\VXFFHVVIXO
at the international level.
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4. Some proposals for Latin America and Caribbean
General Objectives

0RVWFRXQWULHVLQWKHUHJLRQKDYHLPSOHPHQWHGSROLFLHVWRHQVXUHWKDWWKH
FRYHUDJHRI FRPSXOVRU\VFKRROLQJXSWRDJHLVDOPRVW
Despite some other efforts to improve the performance of the educational
V\VWHP /DWLQ $PHULFD DQG &DULEEHDQ FRXQWULHV KDYH QRW DFKLHYHG VLJQLÀFDQW
UHVXOWVLQPDWKHPDWLFV+HQFHWKHPDLQREMHFWLYHVKRXOGEHWRLPSURYHWKHOHYHO
RI DFKLHYHPHQWLQPDWKHPDWLFVRI VWXGHQWVLQ/DWLQ$PHULFDDQG&DULEEHDQ7KH
UHVXOWVRI WKHLQWHUQDWLRQDODVVHVVPHQWVRI WKHIHZ/$&FRXQWULHVSDUWLFLSDWLQJLQ
international evaluations are discouraging and need to be substantially improved.
In order to achieve this, the following detailed objectives are
recommended.
1. To reinforce the link between professional mathematicians and school
WHDFKHUV  0DQ\ PDWKHPDWLFV UHVHDUFKHUV DUH QRW IXOO\ DZDUH RI  FXUUHQW
school practices and are not engaged with the mathematics establishment
at other levels. Conversely, many teachers are not educated to a
VXIÀFLHQWO\ KLJK OHYHO LQ PDWKHPDWLFV DQG ODFN D FRPSOHWH YLVLRQ RI  LW
$FWLYHPDWKHPDWLFLDQVDUHSRWHQWLDOO\DVLJQLÀFDQWUHVRXUFHEXWDUHQRW
RQ WKH ZKROH EHLQJ XVHG HQRXJK  %\ OLQNLQJ PDWKHPDWLFV UHVHDUFKHUV
with school teachers, one may expect improvements in the mathematics
performance of students.
 7R GHYHORS VXLWDEOH GDWD IRU HYDOXDWLQJ SHUIRUPDQFH &XUUHQWO\
LQWHUQDWLRQDO HYDOXDWLRQV VXFK DV WKRVH DGPLQLVWHUHG E\ WKH 3,6$ RU
7,066JLYHDQH[FHOOHQWDVVHVVPHQWRI WKHPDWKHPDWLFVSHUIRUPDQFHLQ
WKHFRXQWULHVSDUWLFLSDWLQJ+RZHYHUUHODWLYHO\IHZRI WKH/$&FRXQWULHV
participate in these evaluations. Furthermore, such evaluations are limited
to certain age groups and hence do not produce a detailed picture of how
VWXGHQWVSHUIRUPDVWKH\SURFHHGWKURXJKWKHLUUHVSHFWLYHV\VWHPV%\
developing more complete data, a better understanding of the problems
will be found and potential solutions can be proposed.
7RGHÀQHVHWVRI PLQLPXPVWDQGDUGVWKURXJKRXWWKHUHJLRQIRUWKRVH
teaching mathematics at the primary and secondary school levels7KHTXDOLÀFDWLRQV
UHTXLUHGWRWHDFKPDWKHPDWLFVDWHDFKOHYHOYDU\VLJQLÀFDQWO\WKURXJKRXW
the region. Reasonable standards for teaching mathematics at each level
should be pursued, based on current research and best practices.
4. To use Information and Communications Technologies (ICTs) to make
PRUH UHVRXUFHV DYDLODEOH WR WHDFKHUV DQG VWXGHQWV  $OWKRXJK LQWHUQHW
SHQHWUDWLRQUDWHVDUHJHQHUDOO\ORZLQ/$&DERXW>VHHWDEOH@\RX
ÀQG KLJKHU UDWHV LQ VRPH FRXQWULHV DQG LQ RWKHUV LW LV JURZLQJ IDVW ,Q
addition, some countries with low penetration rates still have a high
percentage of schools with internet access. In the long term, it could be
assumed that a high percentage of students will have internet access. Such
access should be used to ensure that students and teachers have a greater
access to programs, supporting materials, and information that enhances
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their learning experience. The use of the internet will also allow for a
greater diversity of programs to be offered and make it easier to tailor
them to the needs of each country.
5. Find strategies to improve mathematics and language literacy at the
VDPH WLPH  )RU PRVW FRXQWULHV LQ WKH /$& UHJLRQ WKH UDWHV RI  WKHLU
language and mathematical literacy are strikingly similar. This suggests
that progress in improving one rate will be tied to progress in the other.
Therefore, mathematics and language educators should be encouraged
to work together to develop strategies and programs which will jointly
improve mathematics and language literacy. (See table 3p.)
 7R FRQWLQXH WKH LQYROYHPHQW RI  WKH PDWKHPDWLFV HGXFDWLRQ IDFXOW\
in supporting the mathematics teachers in pedagogy and didactics.
To improve the teachers background it is important not only that the
professional mathematicians transmit the mathematical thinking and the
mathematical knowledge to the mathematics teachers, but it is also needed
that the mathematics educators help the mathematics teachers with the
pedagogy and didactics, with the use of manipulative material, teaching
techniques, teaching to students with a incapacity…
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5. Specific actions for a Mathematics Education Program
+RZFDQWKHHGXFDWLRQDOV\VWHPJHWWKHULJKWSHRSOHWREHFRPHWHDFKHUV
GHYHORSWKHPLQWRHIIHFWLYHLQVWUXFWRUVDQGUDLVHWKHVWDQGDUGRI HYHU\VWXGHQW"
It needs to recruit the best students in different areas and make them get
interested in teaching. This can be done by making the salaries more competitive,
but this is not the only important factor. In developing countries it has been
shown that making teaching the preferred career depends not only on the
salary or culture but also on a small set of simple but critical policy choices:
developing strict processes for selecting and training teachers, paying good
starting compensations, giving a high status to the teaching profession… In
general, countries that perform well recruit teachers fresh out of college and
then train them for one or two years. For instance, England has made some
VWUDWHJLFFKDQJHVWKDWKDYHPRGLÀHGWKHVWDWXVRI WKHWHDFKLQJSURIHVVLRQWKXV
LQDÀYH\HDUSHULRGWHDFKLQJKDVEHFRPHWKHPRVWSRSXODUSURIHVVLRQDPRQJ
undergraduate and graduate students.
2QHRI WKHELJSUREOHPVLQWKH/$&UHJLRQLVWKDWHYHQWHDFKHUVGRQRW
master their subject or even worse they don’t have a broad understanding of
the subject they teach. One way of helping them is putting people that know
the subject close to them and trying to link mathematicians with mathematics
educators and teachers.
Teachers, mathematics educators and mathematicians need to know where
WR JR DQG KRZ WR SURFHHG ,W LV QHFHVVDU\ WR GHÀQH DQG LPSOHPHQW WHDFKLQJ
standards at all levels, and to develop supporting materials for both mathematics
and pedagogy, especially for the initial training of teachers.
Similar actions must be implemented for teachers in service such as support
materials and summer courses amongst others.
(i) Linking mathematicians with mathematics education
$IHZJRRGSUDFWLFHVZHUHQRWHGLQ3DUWLQZKLFKPDWKHPDWLFLDQVDUH
DFWLYHO\HQJDJHGZLWKHIIRUWVWRLPSURYHPDWKHPDWLFVHGXFDWLRQ$QLPSRUWDQW
action will be to complete the assessment of existing good practices, sharing and
expanding these experiences to other countries in the region.
,Q RUGHU WR GR WKLV WKH 5HJLRQDO 2IÀFH VKRXOG RUJDQL]H D ZRUNVKRS LQ
which participating countries learn of examples of the interaction between
mathematicians and educators. The aim of the workshop would be to explore the
SRVVLELOLW\RI LPSOHPHQWLQJVLPLODUDFWLRQVLQDODUJHUJURXSRI /DWLQ$PHULFDQ
and Caribbean countries.
The shared good practices should also include examples of the use of ICTs
for linking mathematicians and educators and improve student performance in
mathematics.
The creation of a program to have research mathematicians as mentors of
beginning teachers would be of a great impact.
(ii) Develop suitable data
0DQ\/$&FRXQWULHVKDYHQDWLRQDOHYDOXDWLRQVDWVHYHUDODJHOHYHOV%XWWR
FRPSDUHGDWDDPRQJ/$&FRXQWULHVDVZHOODVLQWHUQDWLRQDOO\DOOFRXQWULHVVKRXOG
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EHHQFRXUDJHGWRSDUWLFLSDWHLQVWDQGDUGL]HGLQWHUQDWLRQDOHYDOXDWLRQVOLNH3,6$
RU7,066
$QRWKHULPSRUWDQWLVVXHLVWKDWWKHVHLQWHUQDWLRQDOHYDOXDWLRQVDUHXVXDOO\
IRUFKLOGUHQRU\HDUVROG6LQFHLQ0DWKHPDWLFVLWLVLPSRUWDQWWRGLDJQRVH
DQGFRUUHFWGHÀFLHQFLHVDWDQHDUO\VWDJHLWZRXOGEHVXLWDEOHWRKDYHUHOLDEOHDQG
FRPSDUDEOHGDWDDW\HDUVZKLFKZRXOGPHDVXUHDFKLHYHPHQWVDWWKLVDJH:LWK
UHOLDEOHHYDOXDWLRQVRI WKH\HDUROGFRXQWULHVZRXOGEHDEOHWRGRVRPHORQJ
term reforms which can improve the performance of students.
(YDOXDWLRQVVXFKDVWKHRQHSURSRVHGKDYHVLJQLÀFDQWFRVWVZKLFKPD\EH
DFKDOOHQJHWRQDWLRQDOHGXFDWLRQEXGJHWV7KLV63*SURSRVHVWKDW,&68FUHDWHV
D VFRSLQJ JURXS WR XQGHUWDNH D IHDVLELOLW\ VWXG\ DQG GHÀQH SRVVLEOH IXQGLQJ
strategies.
(iii) Initial Teacher Training, (ITT)
Initial Teacher Training is referred to the conceptual and subject knowledge
of mathematics and pedagogic skills that should be expected of new primary and
secondary school teachers for effectiveness in the classroom, (teachers having a
EURDGXQGHUVWDQGLQJRI 0DWKHPDWLFVDQGPDVWHULQJWKHLUVXEMHFW 
2QFH PRUH WKH SURSRVDOV RI  WKLV 63* ZLOO IRFXV RQ WKH OLQN EHWZHHQ
PDWKHPDWLFLDQVDQGHGXFDWRUV$QHVSHFLDOO\LPSRUWDQWFRQWULEXWLRQZRXOGEH
to set regional standards for Initial Teacher Training, In the same way that it
is important to have standardized data for students achievement, that can be
compared among countries. It is also crucial to have minimum regional standards
for ITT in mathematics.
$VPHQWLRQHGEHIRUHWHDFKLQJPDWKHPDWLFVHYHQDWHOHPHQWDU\OHYHOVLVD
sophisticated process that requires a deep knowledge of the subject to be taught.
3URIHVVLRQDOPDWKHPDWLFLDQVKDYHWKHVFLHQWLÀFNQRZOHGJHWRFRQWULEXWHWRWKH
establishment of minimum standards that will give a solid basis to the training
of new teachers.
7KH 63* UHFRPPHQGV WKDW WKH 5HJLRQDO 2IÀFH SURPRWHV UHJLRQDO fora
RUJDQL]HG ZLWK WKH SDUWLFLSDWLRQ RI  0DWKHPDWLFLDQV (GXFDWRUV DQG GHFLVLRQ
makers to initiate the discussion on regional standards for ITT in mathematics
and explore ways for designing and implementing them.
(iv) Teachers in service
The transition from the idea of initial training to that of continual
education is the mark of modern pedagogy. There are many courses for in service
teachers but unfortunately most of them are not effective and unfortunately
are oriented to the didactic part while most of the teachers need help in the
DUHDRI PDWKHPDWLFV7KLVVXSSRUWPXVWEHÀUVWTXDOLW\DQGKDVWREHJLYHQE\
mathematicians interested in education and having the knowledge of the needs
of the in service teachers.
Usually this type of support works better if the teachers are convinced
to participate in this type of activity so a good idea is to make this courses
optional. If the courses are good enough they will acquire a reputation so that
many teachers will try to enroll. This usually is the big problem since while these
courses are kept in a small scale things work better and the standards are easily
attained.
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2QH ZD\ WR VFDOH WKLV W\SH RI  VXSSRUW LV XVLQJ FRPSXWHUV +RZHYHU LQ
DOO/$&FRXQWULHVZHDUHQRWUHDG\IRUWKLVVLQFHQRWDOOWHDFKHUVNQRZKRZWR
use a computer or have access to it. We need to start working on that. There are
several different possibilities for this type of courses. Summer courses, week-end
FRXUVHVVKRUWOHQJWKFRXUVHV*LYHQWKHH[SHULHQFHVZHKDYHKDGLQVRPH/$&
countries one successful way to organize the courses is using the weekends of
the academic year and then a one week long summer camp. In addition it is very
important to support one or two times a week the teachers during the academic
\HDU7KLVFDQEHGRQHZLWKVWXGHQWVWKDWDUHÀQLVKLQJWKHLU%$·VLQPDWKHPDWLFV
To provide more support and to start using computers it is very useful to have
a web site where teachers can ask questions and discuss their experiences with
RWKHUWHDFKHUV0DWKHPDWLFLDQVDOVRQHHGWRSUHSDUHVXSSRUWLQJPDWHULDOWDLORUHG
to the teacher´s needs,
This shows courses with a relative small number of teachers hence the
TXHVWLRQRI VFDOLQJLWUHPDLQV$VVWDWHGEHIRUHRQHZD\ZLOOEHXVLQJFRPSXWHUV
DOWKRXJKWKLVLVQRWDVHIÀFLHQWDVUHJXODUFRXUVHV+RZHYHULWZLOOEHDQLPSRUWDQW
step to offer these courses through the net. It will be necessary to have a large
number of instructors that will help teachers through the computer. One way
to prepare those instructors would be to start working with teachers that are
successful in the preparation of students for Olympiads.
(v) Schools-based National Olympiads
0DQ\/$&FRXQWULHVKDYHJRRGH[SHULHQFHZLWKPDWKHPDWLFV2O\PSLDGV
0DQ\RI WKHPKRZHYHUKDYHPRGHOVWKDWRQO\IRFXVRQWKHVHOHFWLRQRI VWXGHQWVWR
compete in international Olympiads. This proposal puts emphasis on increasing
the quality of mathematics teaching in all schools, using competitions to connect
professional mathematicians with students and teachers in their schools.
The main objectives of this proposal are:
7RDIÀUPDQGUHDIÀUPH[FHOOHQFHDVPDMRUYDOXHLQSXEOLFHGXFDWLRQ
7R LQFUHDVH WKH LQWHUHVW RI  WKH VWXGHQWV LQ 0DWKHPDWLFV LQ RUGHU WR
improve its teaching in the public schools
• To improve results in mathematics achievements
Therefore this proposal is to encourage each country to establish a
School-based national Olympiad aiming at reaching every school. For that it is
absolutely necessary to work out a partnership between national governments and
WKHOHDGLQJDFDGHPLFLQVWLWXWLRQVRI HDFKFRXQWU\HQVXULQJWKDWKLJKO\TXDOLÀHG
mathematicians are committed to the project.
$V LQ RWKHU 2O\PSLDGV WKH 6FKRROVEDVHG QDWLRQDO 2O\PSLDG LV D
competition that features exams, in several stages, with awards going to top
SHUIRUPHUV+RZHYHUWKHVH6FKRROVEDVHGQDWLRQDO2O\PSLDGVKDYHWKHIROORZLQJ
additional characteristics:
Students register through the school, not individually.
Extended training programs are given to all medalists at all levels, ideally
with scholarships made available. These programs should take place all
over the country.
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([WHQGHG WUDLQLQJ LV JLYHQ WR LGHQWLÀHG VXFFHVVIXO PDWKHPDWLFV VFKRRO
teachers. These training programs are supported academically by
professional mathematicians and are cost free for the teachers.
3URIHVVLRQDOPDWKHPDWLFLDQVSURGXFHVXSSRUWLQJPDWHULDOVIRUWKHVWXGHQWV
and the teachers to help them prepare for the exams.
3URIHVVLRQDOPDWKHPDWLFLDQVVHWWKHH[DPLQDWLRQTXHVWLRQSDSHUDQGDUH
responsible for the marking, helped by trained assistants.
There will be many challenges in implementing this fully and it may take
up to three international evaluations to demonstrate the effectiveness of the
program. In this sense it is recommended that countries starting a School-based
2O\PSLDGVKRXOGH[SHFWWRVXSSRUWWKHSURJUDPIRUDWOHDVW\HDUV
:LWK ,&68V HQGRUVHPHQW RI  WKH SURSRVDO WKH 63* UHFRPPHQGV WKDW
a scoping group be convened to identify a few initial countries to participate in
a pilot program, and help to enable its implementation, especially in regards to
IXQGLQJ0HHWLQJVZLWKDOOVWDNHKROGHUVVKRXOGDOVREHFRQVLGHUHG
(vi) Supported sabbatical semesters to some mathematics teachers.
The possibility for teachers to stop for one semester their practices and
recycle themselves will be invaluable. During that period they could attend a
0DWKHPDWLFV,QVWLWXWHLQDFRXQWU\RI WKHUHJLRQRUWKHKHDGTXDUWHUVRI RQHRI 
WKH1DWLRQDO2O\PSLDGVRI WKH/$&UHJLRQZKHUHWKH\ZLOOEHH[SRVHGWRVHULRXV
experiences on mathematical reasoning as well as a series of basics courses from
an advanced point of view. To be eligible for that program teachers will need to
submit a project involving profound mathematics of what they want to do and
where and there will be a selection committee that will award the support for the
VDEEDWLFDO,QWKHUHSRUW´)RXQGDWLRQVIRU6XFFHVV  µWKHSDQHOVDLGWKDWLW
is self evident that teachers need to have strong mathematics skills but that more
UHVHDUFKPXVWEHGRQHWRÀQGWKHEHVWZD\VWRSUHSDUHWKHP2QHSRVVLELOLW\
could be through this sabbatical program.
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6. Conclusions
$V PHQWLRQHG LQ WKH LQWURGXFWLRQ PDWKHPDWLFV HGXFDWLRQ LV QR ORQJHU
VHHQDVRQO\DULJKWIRUDPLQRULW\RI VWXGHQWVZKRZLOOSXUVXHDVFLHQWLÀFEDVHG
career in the future, or to especially gifted or motivated students, or only for boys.
0DWKHPDWLFVHGXFDWLRQLVQRZXQGHUVWRRGDVDULJKWRI DOOVWXGHQWVDVDVSHFLÀF
W\SHRI SUHSDUDWLRQIRUOLIH0RUHWKDQKDOI RI WKHVWXGHQWVLQWKH/$&UHJLRQDUH
EHORZ3,6$/HYHOZKLFKPHDQVWKDWWKHPDMRULW\RI WKHVWXGHQWVLQRXUUHJLRQ
cannot identify information and carry out routine procedures according to direct
instructions in explicit situations. .
The need to act is urgent. There have been some good experiences in
each country to reverse the depicted situation but it is not enough and this is not
KDSSHQLQJLQDOOFRXQWULHV,WZLOOEHEHWWHULI DOOFRXQWULHVLQWKH/$&UHJLRQDFW
WRJHWKHUVLQFHSUREOHPVDUHVLPLODU7KLVUHSRUWLGHQWLÀHVVRPHDFWLRQVWKDWFDQ
be expanded or introduced across the region.
In all of them professional mathematicians need to help teachers have the
necessary mathematical knowledge, and become more effective instructors that
can raise the standard of every student.
,WLV85*(17VRPHWKLQJPXVWEHGRQH
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