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1. INTRODUCTION

We will tak about some current researches in the fied of Didactics of Mathemetics from an
Ethnomathematica perspective. Ethnomathematics (U. D’ Ambrosio 1985) is a epsemologicd rdaivis
pogition for the research in Mathematics Education. We will present: researches directed by Dr. M. L.
Oliveras
ad Mahematicd tdented sudents, psychologica, pedagogicd, and socid aspects, in a specid
educationa program in Chile Culturd implications in the creative Mathematical thought by talented
Sudents
b) Theoretica sudy of Mahemetics Fuzzy characterization (Zadeh, Jones) of the Mathematica thought
as a culturd product of the metgphoricad system of human conceptualization. Episemologicd vaidetion
of the different Ethnomathematics different professond groups Mathemdics in different cultures,
scholar Mat-life Mathemetics
€) Multiculturd studies regarding immigrant sudents, in Itay, Portugd and Spain: educationd conditions,
linguigic limitations, teechers dtitude and the materid dements for the devdopment of the
Mathematical curriculum.
Researchers: T. Vergani (Portugd); F. Favilli (Italy); M. L. Oliveras (Spain).

2. MATHEMATICSTALENTED STUDENTS. A pardld program with the Chilean
educationdl sysem. Benavides, Maryorie - Oliveras, M. L. (Universty of Granada).

The research “ Tdented sudents a pardld program with the Chilean educationd system”
gppeared thanks to a suggestion made by Dr. M. L. Oliveras, when she visited lessons beonging to the
PUC (Pontificia Universdad Catdlicade Chile). Tdented Students Program in July 1997. Themain
objectives of the Program are: to help to detect and create people with aMahematicd tdent and
improve the culturd development of children with few resources.

The criterion that defines a tdented person depends on the culturd background, as the
outdanding performance is the product of a group vaorization, which has vdidity ingde the group
where this judgment is done The Red Academia Espafiola Dictionary (1990) defines “tdent”:
‘intellectud skills, such as credtiveness, capacity, prudence, etc., that shinein one person'.

Normadly, those problems rdated to the kids with learning difficulties are the object of most
dudies But, why nat be concerned with those pupils with Mathematics innate potentidities? In this
research, “ Taented dudents. a pardle program with the Chilean educationd sysem”, the effectiveness
of the program will be studied when trying to simulate the innete abilities of children aged nineto ten.

The Mathemétics talented students program detects children with ages between nine and ten
with cognitive abilities in Maths, and it offers them a specid Mahematicd formation for the rest of their
primary and secondary education. The objectives of this program are:

1) To help to detect and create persons with a Mahematicd taent, so that they may eventudly go
further with Mathematicd researches or any other activities that require a superior Mathematicd
knowledge.

2) Toimprovethe cultura development of those kids with few resources.

This program has been carried out by Mathematics professors and scholars from the PUC,
udent assstants from the same Universty, and school teachers from La Horida county.

110



The sdection process was done with a “Sdection Test”, elaborated by a group of researchers
from the PUC in 1993; this todl is formed by 23 multiple choice questions, and it is intended for
detecting innate capadities of: Geometrical perception in plane and space, the capacity to relate and
underdand the enunciation. This test was given to around five thousand students from La Horida
county, and dl those kids with marks equa or superior to 14 points were sdlected (each correct
question gets a point). Thus, 32 sudents were sdlected, 16 girlsand 16 boys.

The lessons took place on Saturdays, from 10:00 to 13:00, outsde the traditiond normd school
timetable, in aroom of the Porttificia Catdlica Universidad of Chile.

In this program, the didactic trangposition process, the selection of the Mathematical knowledge
to be taught was done by Mathematics scholars. Regarding the didactic contract, the students know that
the educationd system is different from the traditiona one, the learning is not qudified, only evauated.

The contents sudied in the program are: Geometry, Algebra, and Combinatorics, taught usng
the ideas devedloped by Bruner, regarding the spird curriculum and the learning process through
discovering, that is, inggting on the basic dructure of the new materid, offering alot of examples of the
conoept being taught, helping the pupil to build codification systems, gpplying the new content to severd
Stuations, showing the sudents a problem, and letting them find the answer, simulaing them to meke
their intuitive suppostions.

Therefore, eech semester one works with a Mathematical content through the workshop
methodology, with egpecidly dedgned guides for these kids dating with aress, and then,
chronologicaly, with wholes, fractions, decima representation, Geometry, equations, secret codes, and
Combinatorics.

The research “Mathemdtics talented sudents: a pardld program with the Chilean educationd
system” was accomplished with a quartitetive and quditetive methodology .

The hypothess of the quantitative reseerch is ‘ The program of Mathemética tdented sudents,
caried out in the Pontificia Universdad Catdlica of Chile, for primary and secondary pupils, enhances
the abilitiesof talented children’.

In the qualitative aspect, one tries to answer these questions:

1) What is the contribution of the program of taented students to the development of the innate
potentidities thet the children dreedy had?,

2) How much does the program of taented students influence the work of the children in the educationd
sysem?and

3) Is there any difference between the drategies used by the children insde the tdented students
program and those who are not in the program?

For the quantitative study, it has been done as an “externd view” of the tdented sudents
program, making a comparison between the experimental group and the control group, through the
adminigration of the tools the program “ Sdection Test” and two questionnares. The main condusonin
this repect is that those children of the program have a gregter ability to explain in a written manner the
solution to a Mathematicd problem, which could be due to the fact thet they have more familiarity with
the Mathematical activity, when thinking about the solutions to the problems.

Regarding the quditative Sudy, an “internd view” to the experimentd group was used, with the
following tools: the program “Sdlection Test”, two questionnaires, and the observetion of the lessons It
has been possible to prove that the contribution of the program to the children that participate in it refers
to the fact that from basc Mathematica concepts they are able to develop a more complex
Mathematicad knowledge, an abdraction that children can learn, gpat from expanding a wider
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discernment and a critical mind. Moreover, thanks to the workshop methodology thet children have in
this program, they are able to express part of their reasoning process when answering problems that
they have developed through the discussion of the answers and the group work thet they carry out.

The projections of the quantitative- quditative sudy done by the taented students program are
based on opening a new research fidd in this kind of experiences about the teaching and learming
process of tadented kids, a not very explored issue. The themes we intend to expand with the study
dready done are:

1) Invedigaion of maeriads (teaching-learning guides), the teechers the samedter evauations, the
Mathematicd contents, and the psychologica aspects of the pupils.

2) The creetion of teaching-learning moddsfor kidswith aMahematicd taent.

3) Theindusion in the teachers formation curriculum of the theme: * Children with especid Maheméticd
abilities.

4) An ethnographic study.

This lagt item is being sudied at this moment, and the ethnographic research objective of the
Chilean tdlented students program is to discover the culture of that particular community, to establish a
globd comprenenson of dl the demeats that participae <Sudents, teschers materids and
Mathematica contents. This Sudy is done by means of participant observation, with the following seps
field demarcation, preparation of the documentation, investigation, and condusions.

3. DIFFUSE MODELLING OF THE MATHEMATICAL THOUGHT

| congder thet the Mathematical thought is part of the global way of thinking of the people. Thet
iswhy one can consder Mathematics as integrated ingde the metaphorical system which gives shape to
the meanings that form the knowledge of each person, integrated ingde aglobd culturd sysem.

In 1994, we initiated atheoretica study which attempits to give shape to these ideas through the
‘Diffuse modelling of Mathematics, based on the theories by Zadeh and Jores. An aticle has been
published recently in the periodical ZDM (Zentralblatt fur Didaktik der Mathematik), in its number
99/3 ISSN 0044-4103, of June 1999, in which | have talked about ETHNOMATHEMATICS and the
diffuse moddling of the capedities of the Mathemétics teacher. The ethnomathematica agpects remain
vdidated if the diffuse Mathemétics are acoepted as a forma Mahematica theory about the exigentid
redity, in which nathing is dearly true or fase, but there exist degrees of certainty.

Currently, 1 am working on this project, and | will present new data in the ICEM-9, in Tokyo,
August 2000.

Regarding Ethnomathemétics, one can consult the CD-Rom with the records of the ICEM-1
(Frg Internationd Congress on Ethnomathematics), held in Granada (Spain) in September 1998, in
which our ideas about the post-modern mathematicd thought, dso cdled “ethnomathematicd”, are
compiled, apart from the contributions of around one hundred atendants to the Congress. In this
meeting, it is possble to seehow the Mathematical and the teechers of Maths community has evolved in
their beliefs about what Mathematics and its language are.

4. IMMIGRANT STUDENTS, A MULTICULTURAL STUDY
KEY WORDS: Immigrant udents. Formation of intercultural mediators. Crestion of
videographic materids.

SUMMARY OF THE PROJECT:
The idea is to daborate and experiment didactic materid with multimedia technology, for the
teaching of Mahemétics in compulsory education dasses with immigrant Sudents. These materias will
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have the methodological focus based on Multiculturd Mathemdtics and Ethnomeathematics as an
epigemologicad viewpoint. This viewpoint is mativating, and it encbles the Mathemdticd learning in
children with especid difficulties due to the fact of baing immigrants, and because of their language, and
different cultura conceptions.

The desgn and devdopment of a traning course for teachers will be dso done, which will
comprehend ther actudization and training for the role of intercultural mediators, and the subsequent
application to the field of Mathematics

SCIENTIFIC OBJECTIVES

In this sense, this project tries to be: @ A pioneer curricular research for the education of the
European Multiculturd Mathematics, with the foundations of Ethnomathematics, which has been looked
into by the participants, in their acclamed works. b) A work with the Mathematics teachers, through a
couple of questionnaires, with which we will try to compile their needs for a specific didactic proposal.
C) To experiment with the éaborated didactic materid. d) After those steps, to re-daborate the materiad
for the teaching of Mathematics in amulticulturd Stuation, according to the results obtained.

METHODOLOGY AND WORK PLANNING:

The methodology we use will be: During the fird yeer,

- Ethnogrgphic observation and invedtigation, together with interviews sructured through a
guestionnaire, to obtain the information about the socid and schoal Stuation of the immigrants, with its
implicationsin the learning of Mahemaics

HEADMASTER QUESTIONNAIRE
1. Do you obsarve more integration problems in your immigrant sudents than in the ret of the group?

2. Do these students know how to spesk Spanish properly?

3. Do they atend ther lessons regularly?

4. Arether parents concerned with the education of their children?

5. Do their parents participate with the school adminigtration?

6. Did you give any sort of training to the teachers in charge of these pupils, like metings and
conversationswith the school counselor?

7. Did you get any kind of complaint from the parents of the rest of the sudents because of the
presence of immigrant gudents?

8. Which socid leve do these parents belong to?

9. Do you have any specid support for the teachers regarding curricular and didactic materialsto be
used with these immigrant sudents?

10. Do teechers have any spedid training to work with immigrant children in their dasses?

11. Do teachers with immigrant sudents have any kind of specid meetings?

12. Arethey in touch with other schools with immigrant sudents?

Also, there exigts another questionnaire to find out the faculty formative needs.

TEACHER QUESTIONNAIRE
1. Have you observed if these kids have had serious integration problems? In which sense?
2. Have these students been wel comed by the rest of their class mates?

3. Do they spesk Spanish properly?
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4. Do they attend dasses normdly?
5. Do they participate in out-of-school activities?
6. Which subject do these kids find more difficult? Why?
7. Do you think thet these immigrant sudents deserve any specid support in a particular subject?
8. Do you observe great gaps between the knowledge leve of your immigrant students and the rest of
the dass?
9. What sort of atentions does your school sysem usudly give to solve the problems of theimmigrant
Sudents (socidization, knowledge...)?
10. Do parents play an active role in their children’s education?
11. Do parents of immigrant children ask you for gppointments for private meetings-tutorias, or do you
haveto cdl them?
12. Did you do anything specid to introduce the immigrant sudentsto the rest of the class?
13. Did you get any kind of training about how to act with immigrant sudents from the school
counsdlor?
14. Are these children more conflicting then the rest of their dass mates?
15. Do they present specid difficulties with the subject of Mathematics, or the usud ones, like the rest
of the group?
16. Do they do their homework?
17. Do they work in groups properly?
18. Do they work in class properly?
19. Do you know the socio-economic background of these immigrant sudents?
20. Do you know if both parents work?
21. Who isin charge of the education of these children, the father, the mother, the grandparents?
22. Do you know if the family isrdated to other immigrant families?
23. Do you know if these children have friends outside the school walls?
24. Do you know if these kids receive any kind of cultura influence from their country a home (they
wetch their home country T.V., they read folk tales from their country, etc.)?
- Study of the cases regarding the individuals with special educationa nesds'.
- Didactic planning, for the design of the courses and the modules for the teachers training, o
they can become ethnoeducationd agents or interculturd mediaors.
During the second year,
- Coordinated work with the teachers, to eaborate the videographic materid to be used with
the students.
- Blaboration of such materid.
- Make use of some dements of that materid in dass, observetion of the results.
- Research andlyss of the results of these actions with the students and with the teechers.
- Proposdsfor the modification of these materids.
- Elaboration of the conclusons of the research.

! We are e aborating the information of the detected students, particularly a Saharaui girl, and several Chinese kids
who livein Spain.
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5.CONCLUSION

The nexus, or connection, between these research projects is Ethnomahemaics, being
undergood as an epigemologica rdativis postioning, from which there exig severd modes of
Mathematical thought, severd visons, as many as different cultures, and even as many as different
ubjects involved in a paticular background limited not only by the “macro-culture’, but aso by the
vaious “micro-cultures’, which determine ther vita systems of thought, fedings, and vaues

All are acoepted as vdlid if they give answer to vitd redities in which some group objectives are
achieved, to which the Mahematica thought contributes, as part of the globd system of the human

thought.
6. BIBLIOGRAPHY

*Aguirre Baztan A (1995) Etnografia. Metodologia cualitativa en la investigacion sociocultural. Capitulo 1:
Etnografia pp 3-20. Barcelona.

*Benavides M. (1998) Talentos Matematicos: un programa en paralelo con el sistema de ensefianza en
Chile. Tesis para optar al grado de Magister en Ensefianza de las ciencias con mencion en Did4ctica de la
Matemética. Universidad Catélica de Valparaiso.

*Gonzalez H. Un criterio para clasificar habilidades matematicas. Revista de Educacién Mtematica. Vol.5
(1) 1993 Chile.

*Oliveras M L. (1996) Etnomatematicas.Formacion de profesores e innovacion curricular. Comares.
Granada.

*Oliveras, M2, L. (1995).
Titulo: Etnomateméticas. Formacion de profesores e innovacion curricular.
Referencia: En: Comares. Granada ISBN 848151-241-9.

*Qliveras, M.Luisa. (1995)
Titulo: Artesania Andaluza y Matematicas. Un trabajo transversal con futuros profesores.
Referencia: Revista UNO. NUmero 6, afio Il. Grad. pp. 73-84. Barcelona. ISSN: 1133-9853.

*Oliveras C., M2, L. (1997).

Titulo: Reflexiones sobre el perfil del profesor de Mateméaticas del proximo siglo.

Referencia: En: Alternativa para la Formacién de Profesores de Matematicas. pp.49-74. ISBN:956-272-797.
Depoésito Legal:101.869.Santiago. Chile.

*Qliveras C., M2, L. (1997).

Titulo: Etnomatematicas y educacion intercultural.

Referencia: En: Educacion. ¢ Integracion o exclusion de la diversidad cultural?. pp.161-170. ISBN:84-
921390-3-x. Deposito Legal: GR.1299/97

*QOliveras C., M2, L. (1997).

Titulo: Titulo: “Mathematics and craftwork in Andalusia an antropological-didactic study”.
Referencia: En: Isgem Newsletter vol 13,n° 1 . pp.35.

C. New Mexico State University. PO. BOX 30001.MSC 3CUR.

*Ravaglia, Raymond et-al. Gifted Child Quarterly, 39: 1, 7-13, 1995.

*Suppes Patrick and Tryg Ager 1995 Computer-based advanced placement calculus for gifted students.
Instructional science 22: 339-362.

*Vogeli R. Bruce.(1997) Special secondary schools for the Mathematically and Scientificalley talented an
international panorama. Columbia University. New York.

115



