ICMI BULLETIN . B

 April 1974

~ CONTENTS

Réﬁort'by the Presideht' | N
:ﬁNESCO/iCMI/CEDO Symposlum at Na1rob1 1n September 1974 |
_Iﬁstifﬁte for the DldaCfle of Mathemat1Ca newly founded at the'v
gLe.Uhiversity of Blelefeld | | e

“ICMI Sympos;um»at@BieleFelﬁ 1n~Séptembér_1974




1. Repor: by the President

It s a pleagure to report on thrue important new dcvelopmerts in
the sphere of mathematical eqdwcation that are likely to arouse gemneral
international interest. TICMI Bulletin No. 2 issued in November 1973
referred <o negotiations in progress with UNESCO and CEDO for a symposium
in Nairob:i, Kenya: a project of great importance to ICMI as the first
'in a series of Regional Symposia concerned with aspects of mathematical

education., Full agreement between UNESCO, ICMI and CEDO for a major
Symposium on Interactions Between Linguistics. and Mathematical Education
to be held from 1 to 11 Septewmber 1974 in Nairobi, Kenya has now been
reached or: the basis of the document reproduced below as section.2.

I should like to express my warm appreciation for the cutstandingly
cooperative . and constructive efforts of the officials of UNESCO and
CEDO in making possible a mee ting which had been so strongly advocated

An important item of news, that may be of general ;nterést to those
rconcerned with the accumulation and propagation of knowledg ge in educatlon,

. » the setting up of a central, suprarevlonal Institute for Didactics (
'of Mathemnatics in the Federal Republic of Germany at the University of
Bielefeld. ICMI believes that the details of. this developmernt, reproduced

be}ow as section 3, will be carePully studied Ly workers 1n the field in
many countries.

Plans for a gosclble ICMI Symposium on the Teaching of GeJmetry
referred to in earlier MI Bulletins, have in the last few months been
taken much further., It has now been decided, with the enthusiastic
jagrecment of all those interested, +that the mee ting will take place. at
the new Institute for the Didactics of Mathematics in Blelcfeld from 16 to
20 %iﬂtember 1974, Detalls are set out in septﬂon b,

_ In the meantime, 1arge nnmbera of repre bentatlvea of many countries
have already made their plans to attend the Eduacation Section of the
Interna&lonal Congre-b of Mathematicians in Vancouver, Canada from 21 to
29 Avgust 197% and take part there in the special ICMI Symposium 'Evalu-
ation of Mod@rn Mathematics Curricula:® I lcok forward keenly to meeting
8~ain very many ICMI members and numerous other persons concerned with
.thematical education in Van'ouve“ at what wlll cledr]y be a most (
conqtructlve dJSuUSSlOn of this important topic

Excellent news is being recéived glso from the Japan Society for
Mathematica'l Ednc tion, joint sponsors with ICMi of the Regional-
Symposium to be held in Tokyo from 5 to 9 November 1974, concerning the
very strong 1“ef'::.onal interest in, and enthusiasm for, this meeting. The .
Executive Committee of ICMI 1ntends to continue its policy of active
participation in the organisation of major meetings on mathemat1Ca1 educ-
atlon ali over the world in yYears to come.

‘ : S o James Lighthill I

azke

at the Second International Congress of Mathematical Education at L\eter. :
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». UNESCO,TCMI/CEDO Symposium at Nairobi in September 197k

_—

summary

UNESC(, in co-operation with the International Commission on
Mathematlcdl Instruction (ICMI) and with the Centre for Educational
pevelopment Overseas (CEDO), proposes to sponsor a Symposium on the
linteractiorns between linguistics and mathematical education. It is
expected that the Symposium will be held in Nairobi from 1lst to 1llth
september‘197h and that it will involve the participation of 15-20
pationals «f anglophone African countries together with 5 10 1nternational

specialists,

origins

'~ The Second International Congress on Mathematical Education was

convened by ICMI at Exeter, United Kingdom, in September 1972. Among the

recommendations it then made were two which eventually gave birth to the

proposed symposiumj that in the years between full meetings of ICMI

there should be regional conferences or symposia on specific themes; and

that "fundamental research should be undertaken on the relation between

he learnirg of the basic mathematical structures and the language through

{ Ach. they are learnt", Subsequently, it was decided to try to give effect
these two recommendations by seeking funds to make possible the holding

of ax@g10nnlsymposxum in Africa in 1974 on the 1nteracilons between

llnguistics and mathematical education.

Accordingly, ICMI*s President, Sir James Lighthill, approached UNESCO
to explore UNESCO's interest in jointly sponsoring such a symposium. _
Soon afterwards a similar proposal was made to CEDO. The upshot was a
commitment by all three bodies to contribute to the cpst of the Symposiun.

On UNESCO's behalf the Programme Specialist within the Division of
Pre-University Science and Technology Education has been entrusted with
making the detailed arrangements in consultation with a small plannlng
commlttee representatlvp of the three sponsoring bodies.

e Nature of the Problem

‘ The very complex problem area which is indicated by the title

f “mteractions between Linguistics and Mathematical Education®, includes
a.fficult - and unsolved - problems such as the role of language in

( ncept formation, the role of language 1n thinking and reasoning,; the
significance «f language for the attainmext of clarity and precision, and
the influence of language on the. individual ledrners conception and even
Perception of mathematical 1deus.

The learnlng of mathematlca begins with discrete and countable obgects,
with the rp"ognltlon of shape and size, and with the notion of matching.
Repeated experlences with real things lead to the caergence of

pattern, and abstract ideas, such as number and shape, are discovered,

and practical proeblems become soluble when their mathematical essence can

be perceivel, worked on and re-translated into meanlngfu; reality. = . - }

The acguisition of mathematical ability is a subtle process, but
dialogue between the learner and the teacher is imperative, and this
deperids upon effective communication. Herice, clarity and precision of
language is a sine qua non of a sound eﬂquylcn 1n mathematics.

leflcultles in the lezrning of mathematics thus- dependb ocn the
language of 1earn1ng, because different languages "support" precision and
exactitude in different ways. For example, Sinhala, the medium of educ-
8tion in Sri Lanka, has ‘only one word for a four-sided ilgure. In such




jrcums tanc2s the properties of a rectangle or of a parallelogram can
21y be explained by the inventicn of new words or by circumlocution.
ut limitatiens of vocabulary are minor impediments compared to the
jfficultie: that may arise when the structure of the language used as
edium for teaching and learning is not well ‘suite:l for the description
f mathematical ideas and structures or for deductive reasoning. The
pecial festures of the native language in this respect mayv cause very
reat problems for the learner of mathematics,

Some "limitations" of Yoruba were interestingly described by Professor
aiwo of the University of Lagos in a paper presented ito the Conference on
athematics in Schools organized by the Commonwezlth Secretariat in 1968,
detailed, znd fascinating, description of the problems of teaching
lathematics to the Kpelle of Liberia has becn set out in a book entitled
The New Mathematics and an 0id Culture" by John Gay: and Mlchae] ‘Cole.
uch studies, however, are raregly undextaken, and the dearth of Lnowleige
f the impeliments to learning mﬂthematlcq which arlse from tne medlum of
earuing being wanting, 1is very great indeed. :

( It shou)a however, also be euphasised that vernacular languages may
include llnfulqtlc features Of benefit for the acquisition of certain .(’
pathematical concepts. Such fesztures should clearly be - exploited 1n tne '
irganizatioa of mathematics teaching whenevpr 1t is p0551ble. :

That vawning pitfalls of iinguistic uncertain t} stand in the path of
mderstanding is the universal experience of all who strive to 1mprove

the teaching of mathematics, whether in the developing or in the more
jleveloped coutries of the world. And wvhile difficulties are encountered
it all levels, primary, secondary and tertiary, a’t no level are they more
wcute than a2t primary. This is beczuse it is now a mostly accepted
ioctrine that the young child should, as far as circumstances allow,
beginhis schooling in the medium of his mother tongue, sven if other
tonsiderations require his subsequent education to be given in a second .
pr third language. Consequently,'unleﬁs special measures are taken,
concept formation in mathematics can be de¢layed, Lo the extent thatvthe
iocal language has limitations in the vocabulary and structure needed for
inderstanding. e : ' : s

- In Africa, as is well known, local languages are so numerous that the
language of learning after the third or fourth primary class has to becom
@ world language, English in anglophone countries and French in franco-
phone countries. Before then, the young child may have been lucky enough
to learn in his mother tongue, and when it is not he will beg in to- learn
in a local language which is not the one he uses at homes In such

tircums tances -the difficulties for the child are presumably compoundec.

In either case, honever,.lt shouid be investigated in which ways the
special features of his native tongue or of the local language will inter-
act on his subseguent ability to acquire wmathematical concepta ‘when the
qeLond or third language of lesrning tzkes over.

 While many contras%ive studies have' been made in the field of ER
linguistics, the overvhelming majority are of a general mature. - Such
studies as are nece=sary to bring to light the linguistic 1mp11cat10n= for
a relevant mathematical e‘“cati 1n are almost non-existent. .

Y - . ~ ~
¢§§ Objectives of the Proposed Symposium

mThe p}unnlng committee agrezd that the abjectives of the Symposium
Shoutid be .four in number': ' : : v




(l) To contribute to the Systematization within the field of those
difficulties in mathematical education which pertain to 1inguistics,

and  further io analyze these difficulties and their mutual relation-
ships,  This would involve: '

1.1 identifying the role of linguistic
and learning of Bnathematics
topics;

L componeants in the teaching
at various levels and in various

1.2 'identifying the extent to which difficulties experienced by learn.
ers derive f[rom the particular features of indigenous languages
or'dﬁalects; S . , e

1.2 identifying the difficulties which confron

- language of teaching (and‘communication) i

mother tongue or from a 1loc
internationalvlanguage;

t the learner when the
s changed;fromvthe
al or regional,language to an

1.4 identifying'in which wavs the difficulties for
mathematics are influencel hy the de
part of the teacher, of the language
context of the teaching Process,

the learner of
sSree of mastering, on the
% involved in the total

(

kZ) To idevtify peligogical approabhes'that ma
of m:thematics to overcome those of his

his own linguistic background,

might be put into Practice,

Yy help the African learner
difficulties which arise from
énd to indicate how such approaches

studies and research and tg

(3) To icentify problems Calling for further
Sucn activities might be put in hand,

indicate how and by whom

() To provide a Teport which would be of service to mathematics educators
in all, but particulariy i frican countries, and which might be
yiseful asz 5 background material for further studies of the theme,
he

©-8. in connection with the next Intervuationail Congress on
Mathenatica? Education.,

Scepe and participants

- The theme of the Symposium is clearly of world-wide concern, because
*fficultiecs inherent to language ana communication are recognised in all
E antries, inciuding those in which ali mathematics-education.takes

Ace "in' one language, But such difficulties are of much higher

ordeyr in ccuntries where iwo OF even more than two, languages are used as
hedia for teaching and learning. Althcugh, therefore, the symposium will
pe of Particular relevance for developing Countries, it should he
['mphasize : that this‘symposiuﬁ,'which was envisage.} originally by ICMI

is g regional’meeting for mathematics educators in Africa, and which will:
¢ the first of its kind, sheuid be fellowed up by meetings in other
mgions, ani by other activities afterwards. :

For reasons of economy, and zlso because the complexity of the
heme culls for g modest start, the
urther‘rescrictions should be made,

S

planning csmmittee agresd that certain

First -t Was agreed that the problems to be studied ut this
Ymposium should'specificaliy Telate (o mathematics elucation in
Anglophoner African Couniries, This restrictiqn,concentrateS the
Jlela orf investigation, and it impiiex also that English will be the

brking language of the Symposium,

Another restriction arises from the tackt that, although the work of

L
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l1jevei, and that its main emphasis will be on mathematics in general

the symposiium will have implications for mathematics education at all
jevels, the immediate interest will be in education at pre-university

education, Thus, the work of the Symposium will concentrate on mathematics
2t the pr.imary and at the intermediate levels. : ‘

Next, as to the character of the me. ting, it was agreel that although

difficult.es in teaclhing and learning are encountered by mathematics .

_teachexrs at all levels, it was not vel opporiune to bring together a large

number of teachers fox a general discussion of the theme with specialists
‘from the field of linguistics. The difficulties are easily seen, but not
the means to counteract them, and hence such a meeting might not bring
worthwhil: results. Accordingly, the first step should be fo ensure )
more detailed discussion, at which only 15-20 selected Xational mathematics
educators, chosen for their special interest, knowledge and experience

in the thesme (and each invitel in his personal capacity), might analyse

. the problams in cooperation with 5-10 specialists, mostly linguists - and

| preferabliy linguists with special knowledge of mathematics and science,

Time and 9olace

The symposium is planned to be held from September 1 to 11 in
Nairobi, within the framework of the UNESCO Field Science Office for th( ,
African Region. Participants will arrive Sunday, September 1, and leave
Wednesday, September 11, The Symposium will thus cccupy nine working

~days.

Working methods

It is expected that the work of the symposium will begin in plenary
sessions, and that working groups and writing teames will emerge in response
to the nceds of the meeting and of the theme as these needs appear.

g . )
Working cocuments

Tt is hoped that the findings of the Symposium will be tuilt upon
P g8 S

- practical pedsgogical experience cf the handicaps to learning mathematics

which arise from difficulties which relate to language and communication,
and of how these can be mitigated. To this end, it is intended to-
rommissicn five preparatory studies., But, in addition, it is particularly
toped -that the participants themselves will bring to the Symposium
practical material which will illustrate how problems of communication ( -

" of mathenatical ideas can be solved or circumvented,

The studies to be commissione? will, it is hoped, provide partici-

| pants be:ore they assemble . with background information on the

contributions which linguistics generally, and which those of socio=-
linguist:.cs and of psycho-linguistics particularly, can make to education
in matheratics. Other studies will aim to summarize experience of ling-
uistic p:roblems encountered Ly conteidiporary curriculum development '
projects in mathematics, and provide a succinct exposé of a contemporary

| approach to the teaching of mathematics indicating some of the main areas

of internction betweer linguistic and mathematical elucation, S

s intended to prepare zn annotated
11 iibrary of reference for the use

e

In addition to the wnbove, it i
bibiiography and to establish a sma
of participants during the symposiu

Further information about the Symposiumg

) Trie findings ¢f the symposium will eventually be made vpublic in the
lorm of & rTeport which UNESCO will make =z

ke




Further information regarding the Sywnosium may be obtained Oy cont-
acLlng the Programme Epeciaiist in Mathematics, Division of Pre- -University
I Science and Te v“nolo Y Education, UNESCC, Place deo Fontenoy T 737OOvPar1s,

Fl"ailce »

3. Institute for the Didactics of

ﬁatheaaticS'newly founded at the
Univérsitv of Bielefeld

In 1969 the Velkswagenwerk (Vw) Found«tlon nad nv*‘
various projeffs with a view to letuerlng the
jand nature] 501ence~, the madn

teq fendprs for
tidactics of mathematics
project being the establishment of a
cemiral, supraregional Institute for Didactics of Mathematics (IpM).
vae‘41 uvriversities had applied for the DM, In Jaanry 1972 the Vvw

[founcation decided in favour of the application sent in by the University
of Bielefeld,

After the advisory board for the establishment of the IDM together
;Tth the Uuniver rsity of Bielefelgd snid the VW F'eundation had finished ihe
L.enarator‘ work the firs+ ol Gl be fiilesd @t the IDM in 1973.

( th Professor Dr Michaeli Otte as managing director the Institute started
vork on October ist, 1973, b rari located 4in rented rTooms at
J6llenbecik i )

Frankfurt

"SS0r Dr Heinrich Bauerafeld

ing of 2¢
for gues:
capacity,

T, ayfeu;h, after having
accepted IDM.  Preszently the
IDM is sty i¢ collaborators ,
besides % Leing a starff consist~
o

s
ing also posts
5 & possible final

ith curricula r development in . the 'iel
3 learning, by the&wethal and &

b) Eiaboration of a theoretical frame

( : MewWork for research in the
( : donain of mathematical didactics,-ln close interdis sciplinary
‘ comection with the advances of mathematics and. other sciences

of reference
=) Promotion of Young scierntis
d) Bu:lding up of an international libra ary foz muthemdtvoal

divzctics, encouragement of corntacts at home. znd abroad, dﬁatrLb—
uticn of inf ormatlon aad promction of public reiations.

fd

e

, ts main. fields f study under consideration for the nearest future
111 sti11 Fave to be efined wmore Closely by the IDM., A tezm has begun
P review arg evaluate xle tJnlerl, ons on nﬂ“natlnnal bsychelogy publish-
! by Brunex, Piaget and othees, with reference to-their importance for
"thematicai didactics, The‘resul &¥e to be reported in one of the
‘TSt numbers of a2 series of putilications yLnﬁneJ‘by the IDM,  TIn May
WQ, together with staffvmnmbafs.cf the IRBM, Paris,. & wirkshop addressed
P problems 2f the renovation of mathematics ;eaching 2% senior high
fhool ang Crilege le : decval Lopment and situation analyvsis felate&
the probl xm whe cf set - s

ffal or ng-, )




Moreover, an international special conference on problems of
gcometxv teaching, which is to be organised together with the
International Commission on Mathematical Instruction (ICMI) as well as a
symposium on basic problems oY cognitive learning are planned for 1974
Furthermore, the IDM will assist in arran the programme for the 3rd
International Conference on Mathematical tion that is to take place
in the Feleral Republic of Germany (Karlssy 1976 and which 2000
participants from all over the world are 1o attend. )
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The city of Bielefeld provides most
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