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CMESG fa a group of mathema1icit111s and 
mntilema!ics 1ducators who met'I n1111unl/y to discuss 
mathn1w1ic~ c.forntion issues at all lere/s of teaming. 
7 he aims o/ lilc S111t1_1 Group arc: 

I ) tu sll/dy the till 11ries and 
practices of the 1°achi11g vf 
mathematics, 

2) f r., promote research i.11 

111athf'111mics eti'11ca!io11, 
3J :., ex<hange idea'i and 

111f urmutw11 about all 
a\'pecrs of mathl'l:tntic 'i 
education 111 Canada., 

.J; 10 <lis!.eminntc' rl:e results of 
1rs work. 

CMES(; benefits fron1 
ICME-7's financial 

success 

This January CMESG received a cheque for 
$20,000 from the Executive Comrnittet" of 
ICME-7. The letter expressed the wish tha: 
these monies would be used co promoli.'. the 
improvement of mathematic~ education in 
Canada, an objective which CMESG 
embrasses. Special thanks to Claude Gaulin 
and Bernard Hodg~on who did muci'i to 
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l.e GCED.\f est compose de perso1111es Ot' u1·ra111 en 
matlu!matiques et en didnctique des mc:!lthnatiqtH' I £'/ 
qui SC reu11iSSl''11 Ulll' foi~ par a1111ee pt!Ur ftudier 
clirerses questions re/atires ti /'c11seigneme11t des 
matlzematiques a IOUS /es 11il'caux. Les buts du 
Groupe so111 /cs sufra111s: 

1) su~citer une reflection critiq11e sur la 
tht:orie et la prariqur de 
l'c11seig11eme11t des m{lthimariqu~s. 

21 encourager la rrclzerclze en 
tlidactique des mathemct:'qu"~, 

31 j acilircr l'frlzange d 111/ecs er 
tl' f11jorrnario11s sur tous ies m pect.1 de 
la didacrique des mathen:atiqui:s au 
Canada, 

4) faire co1111afrre /es resulrats tie :.es 
trm·aux. 

Le succes financier 
d'IC:\1E-7 profite au 

GCEDM 

Le Comite executif du Congres ICME-7 a 
remis en janvier dernier un cheque au 
montant de 20 000$ au GCEDM. La lettre 
d 'accompagnement exprimait le voeu 
suivant, qui rejoint clairement le~ objectifs 
du GCEDM : « L'Executif espere 
encourager ainsi les actions menees par 
vo'.re Groupe en vue de promouvoir une 
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Minutes of the Annual General Meeting 
Canadian Mathematics Education Study Group 

York Lniversity, 29 May 1993 

I. President's Repon - Tom Kieren 
A. Duties of the various Executive members for the years 1991-93 were described. 
B. Activities of the Executive \\elie reported: most were in regard to the York meeting 

and the deve lopment of the C:.1ESG Monograph. 

II. Secretary-Treasurer's Report - Lars Jansson 
The tre;isurer reported that income from the monograph, while not separable from other 
income. was in the neighbourhood of $2,500. This was combined with the Secretary of 
State grant of :l>2,200 to cover the expenses related to the monograph. The financial 
statement of 30 April 1993 gives further financial details. 

III. Constitutional Chan2es 
A. A motion from the Executi \ e regarding a change in sexist language in the constitution 

had been given notice in the :'\Cl\ ember 1992 Newsletter. This motion, as in the note, 
was voted upon by merr.bership. CARRIED 

B. The president askc.:d for members IO provide advice in regard to the Advisory Board 
named in the constitution. This Board has not been named in recent years and has 
seldom fu11ctio11eJ. The issue will be turned over to the new Executive. 

IV. Proceedings - Tom Kieren and Martyn Quigley 
The 1993 Proceeding will be eciited by '.\1a:iyn. Martyn urged lecturers and group leaders 
to get their s.1bmissions to him promptly. 

V. 1994 Meeting 
A. The Ex.:cutive ~eeks o,Ters for a plJce to hold the meeting. 
B. Requests "ere made for suggestions for speakers and other facets of the ne.>..t meeting. 

VI. Elections - David Wheeler and Lesley Lee 
The winners of the election are: Sandy Dawson and Eric Muller. 

\'II. Other Business 
IC\ IE-8: Bernard Hodg~on requested suggestions regarding the program. 

Rt~pectfully submitted: Lars Jans::;on, Secretary 

----- --- --- - --- ------------------ -

1995 Meeting 

It is not too early to stan thinking ab<.'ut the 1995 Annual Meeting. The Execuive Committee 
would welcome your recommendations for trc various sess ions (names of possible plenary 
speakers, themes for Working Gruups and Topic Groups, etc.) as well as your ~ugges:ion5 aooci. 
the gern:·;·a1 struct1.1r~ of the !\kering. Ple~!"e send these, as soon as possible, to Sandy D:iwson 
(dawson@sfo.ca) or to Eric '.\1uller (emllller@spartan.ac.brocku.ca). Thank you for your 
interest. 
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Comptc rcndu de l'Asscmhlce gcnerale annuelle 
Groupe canadicn d'ctude en didactique des mathematiques 

CniYersitc York. 29 mai 1993 

I. Rappon du president - Tom Kieren 
A. Le president a d'abord decrit Jes taches des mernbres de l'Executif durant la periode 

1991-93. 
B. II a ensuite fait rapport s'Ur les activites de l'Executif : la plupart concernaient la 

preparation de la renconrre de York et de la monographie du GCEDM. 

II. Rapport du secretaire-tresorier- Lars Jansson 
Les revenus de la vente de la monogzaphie, quoique difficiles a isoler parmi les aurres 
revenus, sont de l'ordre de 2 SOOS. A cela s'ajoute la subvention de 2 200S re~ue du 
Secretariat d'etat pour couvrir les depenses reliees a la monographie. Les etats financiers 
au 30 avril 1993 fournissent plus de details. 

III. Amendements aux Statms 
A. Le Bulletin de novernbre 1992 contenait l'annonce d'une proposition de l"Exe:utif 

concernant la feminisation ,des Statuts. L'Assemblee est appelee a se prononcer sur 
cette proposition. ADOPTEE 

B. Le pr~sident demande !'opinion de J'Assemblee au sujet du Comite consultatif dont il 
est question dans !es Sratuts. Ce Comite n'a pas ete forme depuis plusieurs annees et 
a rarement ete actif. La question est renvoyee au prochain Executif. 

IV. Actes -Tom Kieren et :\13nyn Quigley 
~fanyn agira comme editeur des Actts de 1993. 11 prie Jes conferen~iers et responsables 
de groupes de travail de Jui rransmettre leurs textes db que possible. 

V. Rencontre de 1994 
A. L'Execmif demande de' propmitions d'endroits ou poJrrait se tenir la renconrre. 
B. II demande eg.alement des suggestions a propos des conferenciers et des aurres valets 

de la rencontre. 

VI. Elections - David Wheeler et Leslev Lee 
Sont dec lares elus : Sandy Dawson et Eric ~1uller. 

VII. Divers 
ICME-8 : Bernard Hodgson demande des suggestions apropos du programme. 

Lars Jansson, secretaire 

Rencontre de 1995 

II est deja temps de penser a la rencontre annuelle de 1995. Le Comite executif souhaiterait 
recevoir vos suggestions quant au programme scientifique (noms de conferenciers e t de 
responsables de groupes de travail, themes pour les groupes de travail et les groupes thematiques, 
etc.) de meme que quant ~1 !'organisation generaie de la rencontre. Priere de faire parvenir vos 
commentnires des que possible a Sandy Dawson (dawson@sfu.ca) OU a Eric Muller 
(emuller@spartan.ac.brocku.ca). Merci a l'a\ance de panager avec nous vos bonnes idees ! 
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Notice of Constitutional Amendment 

At its meeting in September, the Executive reviewed the role and necessity of the Advisory Board. 
As there had not been an Ad' isory Board in place for several years, as the regional representation 
sought in the Board has been reflected, de facto, in the composition of the Executive, and as the 
Executive proposes the policies of the organization. as well as plans its activities, the Executive is 
recommending that the Board be discontinued. Therefore, 
BE IT RESOLVED THAT: 
Paragraphs 2 and 3 in Article 5 of the Constitution and the corresponding guidelines 2-5 be 
deleted. 
As it now stands, Anicle 5 reads, paragraphs 2 and 3 are in italics 

The Executive Committee of the Study Group shall consist of four officers and nvo 
members-at-large. The officers sh:11l be a pres1dem, two vice-presidents, and a secretary-treasurer. 
!\ot all the officers shall be resident in the same pro' ince. The Study Group si.all establish 
ekction procedures to ensure that the compositior. of the Executive is in accord with the aims and 
national character of the Study Group, and to gover.:i the appointment of the members of the 
Executive. 

The Advisory Board of the Srndy Group shall consisr of rhe Execurive and eight other 
members elected a1111ually 011 a regio11a/ basis. tH·o from clze wesrem provinces, rwO from Onrario, 
two from Quebec, und rwo from the eastern proi·inces. 

The Advisory Board shall he responsible for serring the general policies of the Study Group 
and.for planning irs activities. The E:i.:ecurhe Commirree shall be responsible for implementing the 
wishes of the Advis01:\' Board a1Uifor the day-to-day ma11ageme11t of the Study Group's affairs. 

-------------------------------------------------------------------------------

Avis d'an1ende1nent aux Statuts 
A) ant examine. !ors de ':l:t reunion de septcmrre dernier, le role et 1a peninence du Comite 
c~rn~u!:a1if, le Cc,mite 1,;xe•:u1if recommandc que le Camire consultatif snit aboli. Cette 
re . cmJm:rnJation s ·~rpuit· '~1r ks fai:- sui,ants : le Comite consult.nif est inexistant depuis 
plus1 ~urs annees : la repre:-.c:ma:1on regionale qu'il est cense refleter est realisee de fait dans la 
composition de J'Executif: c'est l'Executif qui. en pratique, est en charge de la preparation des 
politiques general~s du Groupe ti'etude et de la planification des activites. En consequence, 
IL EST PROPOSE QCE · 
Les 2e et 3e paragraphes de !'Article 5 des Statuts soient abroges, de meme que les 
Reglemeuts 2 a 5 s'y rapportant. 
Le :exie ~:cruel de J'Anicle 5 est le suivam : ~ 

Le Comite executif du Groupe d'etude comprend quatr~ personnes en titre, ainsi que deux 
"membres adjoims·· . Les personnes en titre consister.r en un-e president-e, deux vice-president-c.-s 
et un-e secretaire tresorier-ere ; elles ne C:oivent pas routes rt!sider dans la meme province. Le 
Groupe doit etablir une procedure d'election garantissant que la composition de l'Executif soit 
confom1e avec les buts et le caractere national du Groupe, et regissant le mode de designation des 
membres de l'Executif. 

Le Comilt~ consullarif du Groupe d'etudfi est forme des membres de l'Executif et de huit 
Qlttres membres el11s chaq11c a11nee pour represemer lcs regions : de11.x des provinces de l'ouest, 
de10.: de /'Ontario, deux du Quebec et de1Lt des prt>vinces de l'Ar!antique. 

Le Comi1e consulratif est responsable de la preparario:z des poiitiques genera/es d:t Groupe 
d'ewde et de la planificarion des activites. le Comire exec1mf c.1 t responsable de ta mise en oeuvre 
des recommandations du Comitc~ consultatif et dl /'administration quotidienn€ des afjaires du 
G wupe d'ewde. 

CMESG 4 GCED>I 



[ IN ~1EMORIA~1 - I\ICOLAS HERSCOVICS (1935-1994) 

:\ous anno119011s avec regret le deces du 
professeur Nicolas Herscovics, du 
Depanement de !vlathematiques et de 
Statistiques de l'Universite Concordia :1 
!\1ontreal, survenu le 3 janvier dernier. a la 
n:ille de ses 59 ans. a la suite d'un long 
combat centre le cancer. -
Le professeur Herscovics etait un membre de 
longue date du Groupe canadien d'etude en 
didactique des mathematiques. 11 a participe a 
plusieurs de nos rencontres annuelles en y 
presentant assez sou' ent des re5ullats de ses 
recherches et de ses reflexions. II avait 3 
coeur l'avancement de nos connaissances en 
didactique des mathematiques. Aussi ne 
manquait-il pas la moindre occasion d'inciter 
ses collegues et ses erndiants a joindre notre 
groupe. Ses inten~ts de recherche ont pone sur 
!'elaboration de modeles pern1ettant de decrire 
la comprehension de concepts. modele 
pom ant servir de base plus sciemifique pour 
!'evaluation, la remediation et les interventions 
pedagogiques. II ne croyait pas que l'on 
puisse jamais proposer un modele de 
compr~hension general pouvant sappliquer :1 
tous le~ aspects de l'::icth ite maihematique tels 
la formation de conce;:it, la r~~olution de 
probleme, !cs preuves... C'est la rairnn 
pourquoi ii a toujour-. t.'ru qu'i! f.!lL11t d~huter 
par l'etude de la comprchcns1011 de notions 
particulieres. A ussi, troll\ e-t-on Jans ses 
ecrits des analyses du poim, de la droite, des 
petits nombres, des quatre operations 
arithmeriques, de la numeration positionnelle, 
de la notion de fraction, de la notion de 
\'ariable, d'equarion, de fonction ... 
Contrairement ft ce que ses ecrits pourraient 
Jaisser croire, ses preoccupations se \ oulaient 
tminemment pratiques: il desirait que le fruit 
ck son travail puisse avoir un impact sur ce 
qui se passe dans Jes classes, ce qui ne peut se 
faire sans passer par !es enseignants. Aussi a
t-ii eprouve beaucoup de plaisir a travailler 
avec eux afin de leur faire acquerir une vision 
plus globale de ce qu'il appelait "des reseaux 
de connaissances inter-reliees" qui pourraient 
combattre une tendance repandue a faire 
apprendre "des trues." Le titre de quelques
unes de ses presemations f1 nos renconrres 
temoigne de ces inten~ts: 
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It is \Vith re!!ret that we announce the 
~ ,Q 

premature death of Nicolas Herscovics, 
professor in the Department of Mathematics 
and Statistics at Concordia Universi1y, 
~lonrreal. He left us on January 3. 1994, on 
1he eve of his 59th binhday, after a long battle 
with cancer. 
Professor Herscovics was a member of the 
Canadian ~1athematics Education Study 
Group for several yea:-s. He participated 
activelv in manv of our annual meetings 
\\here 'he liked io discuss results from his 
research or from his reflections. He wanted to 
contribute to the advancement of our 
knowledee in the didactics of mathematics. 
Therefore, he never missed an occasion to 
encourage his colleagues and students to join 
our Group. His main research interest 
centered on the elaboration of models useful 
in describing the understanding of concepts, 
believing thJ.t such models could constitute a 
more scientific basis for evaluation, 
remediation, and pedagogical intervention. 
He did not ha \ e much credence in the 
existence of a general model applicable to 
every aspect of mathematicai activity, such as 
concept for:-nation, problem solving, proofs, 
and so on--\\'hich is \\ hv he thought that we 
:-hould start by describing what understanding 
means for particular notions. This was the 
es:-;ence of many of his publications which 
report studies of the notion of point, straight 
line, natural numbers, numeration, fractions, 
the four arithmetic operations, variable, and 
function. 
Although at first glance we might be inclined 
to think that his work was purely theoretical, it 
is important to mention that fundamentally he 
aspired to be erni r.enrly practical. From the 
very b~ginning his ambition was to change 
what was going on in the classroom. In fact, 
our first grant was on the integration of 
research in the preservice and inservice 
training of teachers, a project that was based 
on his idea that all innovation must pass 
through the teacher. He found much pleasure 
in working with these teachers, helping them 
t0 acquire a more global vision of the concepts 
they were teaching--for him, it was a way to 
fight their tendency to rely on "recipes." The 

GCEDM 
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1988--Memorial Universitv of :-\ewfoundland: 
A cog n i c ive mac rix • describing the 
u11dersta11di11g of early mulciplicarion 
(Hersco\'ics, Bereeron, Beattvs. & :\antais); A 
model 10 dC'Sl~ribe the COllStruction of 
marhemarical co11cepcs frum an 
episremologica/ perspecrfre (Bergeron & 
Herscovics); The ki11der~arr11ers' co11sm1ctir>n 
of narura/ numbers: An i11cenwcio11al smcly 
(Herscovics & Bergeron) 
1989--Brock University: The C<•11srr11crio11 of 
natural numbers as see11 from 011 
epistemologicc1/ perspeccfre (Bergeron & 
Herscovics). 
! 990--Simon Fra-;er Li ni' ersity: Explanatory 
models of chi/drn1·~ marhemarics (g.roupe de 
discussion anime avec Bruce Harrison). 
1991--Cniversm of ~e\\· Brun~wick: The 
ki11dergarr11ers' ·w11srrucrio11 of rhe number 
C{J/1cepr (Herscovics & Bergeron). 
Comme son chemrnemenr dans sa vie privee 
et dans sa vie professionnelle Ont deja ete 
decrits. nous reproduisons ici le texte qui est 
paru :1 crt effet dans le .:\e\\ sletter du groupe 
in tern :1 t i on a 1 P :'.\IE (Psycho log) of 
.:vlathemarics Education). 

Le 3 jam ier demi er le P>.1E perd:.i11 J" un de se~ 
membres-fondateur-. en 1.1 per:-.onne de \icol.i-;. 
Hersco\'ics, professem au Depaner.1ent c.k 
~1athematiques et de Sta1isti~1ue!' de 
l'Universite Concordia :1 :--.:ontr~al. Canada. 
Lors de sa premiere participation a une 
rencontre de CIEM a Karlsruhe en Allemagne 
en 1976 il trouva que les chercheurs interesses 
~ l 'apprentissage et a l 'enseignement des 
mathematiques avaient tellement l1 se dire 
qu'il etait regrettable de n'avoir qu'une seule 
rencontre aux quatre ans. 11 demanda al ors aux 
personnes presentes, desireuses de former un 
sous-groupe de CIE.:\'1 qui se reunirnit rous les 
ans pour faire a,·ancer la recherche en ce 
domaine, d'endosser sa proposition. Les 
signatures recueillies, dont Cf' lies de 
Freudenthal, Fischbein, Karplus, Pauersfeld, 
et Skemp, furent suffisamment nombreuses et 
imposantes pour conduire a la creation du 
IGPME (International Group for the 
Psychology of Mathematics Edtication)- le 
premier nom de norre groupe. 
Par la suite, Nicolas Herscovics a presque 
toujours panicipe aux renconm:s annuelles a 
l'occasion desquelles il foisait be~ucoup de 
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titles of some of his presentations at past 
CMESG/GCEDM meetings reflect his 
mterests: 
1988 meeting at Memorial University of 
.:\ewfoundland: A cognitive matrix describing 
cite under.Handing of early mulriplicatio11 
(Herscovics, Bergeron, Beanys, & Nantais); A 
model ro describe the construction of 
marhemarical concepts from an 
episremological perspecrive (Bergeron & 
Herscovics); The kindergarmers' construcrion 
of natural numbers: An international study 
(Herscovics & Bergeron). 
1989 meetine at Brock L'niversitv: The 
C{J/ISlfUCiion OJ ilat/lra/ numbers as seen from 
an epis1emological perspecrive (Bergeron & 
Herscovics). 
1990 meeting at Simon Fraser University: 
Expla11arory :lzodels of children's marhemarics 
(A discussion group co-hosted with Bruce 
Harrison). 
1991 meeting at the l,"niversity of Kew 
BrunS\l.'ick: The kindergarrners' consrruc:ion 
of the number concepr (Herscovics & 
Bergeron) . 
O~her aspects of the personal and professional 
life of ?\icolas He:-scovics !.a\'e be~:1 described 
in a recent memorial text appearing in the 
?\ewsletter of the International Group for the 
P~vcholo2v of ~fathematics Educa:ion (PME). 
It is repri~ted below. 

On Januarv 3, 1994, P~1E lost one of its 
foundrne ·members, Professor l'\icolas 
HerscoviCs. Kicolas was a faculty member of 
the Department of :--farhematics a;10 5tatistics 
at Concordia lJniversitv in Monrreal, Canada. 
\Vhen he attended his ·first ICME meeting in 
.K:ulsruhe. Germany, in 1976, he deplored the 
fact that researchers mteres:ed in the teaching 
and learning of mathematics, and who had so 
much to discuss, were able ro gather oilly once 
everv four vears. Therefore, he asked the 
participants ~ho were interested in forming a 
sub~roup of ICME, one that would meet every 
year in order tO promote research in this 
domain, to endor~e his proposal. The 
signatures he gathered. such as those of 
Freudenthal, Fischbein, Karpius. Bauersfeld, 
and Skemp, were sufficiently numewus and 
illustrious to lead tO the immediate creation of 
IGPME (International Group for the 
Psy..:hology of Mathematics Education)--the 
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travail de coulisse pour inciter des gens a 
prendre en charge I 'organisation d 'un colloque 
dans un pays nouveau afin de briser 
l'isolement de ses chercheurs et de favonser 
de nouvelles vocations. II a aus:-ii ete tres actif 
dans la fondation du PME-:'\A - le chapitre 
nord-americarn du PME. A\ l·c Carolvn Kiernn 
et moi-meme, ii a ete co-or~~mi~ateur de deux 
rencontres annuelles a !\lontreal, soienc le 
PME-!\A Ven 1983 et P\1E-XI en 1987. 
Sa carriere de chercheur a ete bien breve. soit 
I 5 ans dont Jes deux dernieres au ralenti a 
cause de sa maladie. En depit de ce court laps 
de temps, il a reussi a publier au-dela de 
soixanie-dix publications (pour la plupan 
accompagnees de communications), dirige 
plusieurs maitrises. co-dirige trois doctorats 
avec moi, co-dirige avec moi un groupe de 
recherche subvemionne pend:u,11 10u1es ces 
annees par le Minist~re de l 'Edul'.'ation du 
Quebec - tomes ces choses en surplus d ·a 
peu pres toujours une pleine charge 
d'enseignement. 
Pendant douze ans il a tra\'aille avec moi le 
probleme de la comprehension des premieres 
notions mathematiques chez les 5-9 ans. A cet 
effet nous avons propose un mod~le descnptif 
de la comprehension qui tienne ..::ompte de~ 
concepts physiques prelimin.1ires :rnx notions 
etudiees. A vec l'.'ertaines adaprntions, ce 
modele a pu erre applique :1 des notions plus 
avanct!es. n·autre part, 11 s 'est aussi intfres-..e 
aux probiemes de I 'apprentissage et de 
l'enseignemem de I'algebre qu 'ii a travailles 
:l\ec quelques autres chercheurs. Son dernier 
interet a etc la pre-aJgehre qu'iJ a etudiee J\'t:C 

Liora Linchevski d'Jsrael, er donr ii discu:;:it 
encore tout rt!cemmcnt avec Gerald Goldin. 
Cn bref regard sur son cheminemem de vie 
explique pourquoi i I est arrive si tard a la 
recherche. Fils d'un couple juif-roumain 
immigre en Belgique et qui faisait partie de la 
resistance durar.t la derniere guerre mondiale, 
ii fut garde par un couple catholiquc a partir 
du moment ou ceux-ci furent env'byes dans 
des camps de concenrration d'ou seul son ptre 
revint a la fin des hostilites. Celui-ci se 
remaria, reprit son metier de tailleur et retira 
de l'ecole Nicolas, age de dix ans, pour lui 
montrer son propre metier. Lor~qu 'il a van 
seize ans sa famille immigra au Canada ou il 
travailla dans l'industrie -du vetement, puis 
dans la vente de produits de plomberie tout en 
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fom1er name of P~1E. 
Thereafter. Nicolas attended almost al: of 
P~1E's annual meetings where he 
accomplished much underground work in 
order to convince colleagues of the necessitv 
of not stavmg in isolation--one wav being to 
recru11 people in their country. or e~·en 
onr:111ize a P.ME meeting. He was also 
mstrumental in founding P~1E-~A--the Nonh
Arnerican Chapter of -P:ME. With Carolyn 
Kieran and myself, he co-organized two 
meerin£s in :\1ontreal: PME-NA V in 1983 
and P~tE-XI in 1987. 
His career as a researcher was relative Iv shon. 
only 15 years--the last t\\'O at a reduced pace 
because of his illness. In spite of such a short 
pe1iod, he nevenheless published O\ er seventy 
papers (most of them ;:>aired with an oral 
communication), directed man) masters 
de1m~e stude11ts, co-directed three doctoral 
students with me, and co·directed (wlth me) a 
research group which was funded by Quebec's 
~ hnistry of Education dunng the last 13 of 
these 15 years. Concurrently, he almost 
alwa\'s had a full teachinr: load in mathematics 
and 11rnthematks education! 
For twe Ive years we \\ orked on the problem of 
Jescribing the understandine: oi earlv 
:mthmetic -concepts by fi, l'-to-nine year old~. 
\\'e proposed a descriptin. model of 
understanding which was constantly improved 
in the lighl of experimental evidence. With 
minor adaptations it was possible to apply it to 
mrire advanced concepts. .Nicolas was also 
interested in the learning and ieaching of 
al~ebra which he investifated with other 
colleagues. His last interest centered on pre
al cebra which he researched with Liora 
Lin.:hevski from Israel, and which until very 
recently. he was discussing with Ge;ald 
Goldin. 
A brief glance at his life path reveals why he 
was a latecomer to research. His parents, who 
were Jewish-Rumanian, mierated to Belgium. 
During World \Var II they ~were arrested and 
deported to German labor camps, while 
!\icolas and his twin sister, age.d five, were 
kept by a Catho!ic couple ~nd also by a nun. 
In his own words, he was one of the rare Jews 
who served mass. His mother did nm sun•ive 
the labor camps. After the war, his father 
returned to Belgium where he married a 
widow with five sons and returned to his 
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completant, par les soirs, ses etudes 
secondaires et universitaires. Une fois celles-ci 
completees, ii abandonna Jes affaires pour 
devenir professeur d'universite l1 un salaire 
deux fois moindre! 
Lorsqu'on lui demanda de s'occuper du 
perfectionnement des maitres, ii sentit le 
besoin de s 'outiller sur les plans pedagogiques 
et psychologiques et a cette fin ii \int chercher 
a l'Universite de ~1ontreal un doctorat en 
Sciences de l'Educanon qu 'ii tern1ina er 1979. 
J'ai eu le bonheur. non pas d'etre son directeur 
de rhe~::. mais piut6t son accompagnareur. 
Cert:: coo;-ierarion s~ i:ioursuidt jusqu'en 1991 
au mom-:r:t oti se dc..:lara son cancer. 
Cne douzaine d'annecs de tra\'ail presque 
quotidien <1Vec Jui me permettent de temoigner 
de sa !!ranJe intelh~ence, de sa creathite, de 
son esprit ct 'organE,a1ion et de son energie 
debordante. Il etaic tres exigeant pour ses 
collhues et ses etudiants. mais au fond ii ne 
retail pas plu~ pour le~ autres que pour lu1-
meme. Lorsqu'il deb:mait d'idees, ii se 
re\ elait sans pirie et sans menagement pour les 
sentiments de ses interlocuteurs qui , maintes 
f01s, lui t.:n tenaient rif?Ueur. Par comre. nous 
l'avons toujours \'U, ~apres une periode de 
demoLtion en rt!f!le. devenir tres conc;tructif et 
des plus genere~ux de son temps et de ses 
idees Enrin, ii cta!t d't:ne honnctet-' ~1 t0ute 
epreU\ e dan~ Je soin ~Ju 'ii apportait pvllr 
dunner cret.!it aux auteurs de toute 1Jfr qu'!I 
utilisait -- ffu-elles Je ~es e1udiants. 
En conclusion, je crois que le monde de la 
didactique perd un chercheur de qualite qui 
n'a pu helas que sillonner norre ciel un court 
instant. Il m 'a souve nt du combien de choses 
ii voudrait faire si la \'ie Jui !aiss:m encore une 
dizaine d'annees. Souhaitons done que les 
quelques jalons qu'il a eu le temps de planter 
puissent indiquer de nouvelles a\ enues de 
recherche a d'autres etudiants OU a d'autres 
collegues. 

Jacques C. Bergeron 
Depanemcnt de didactique 
Universite de Montreal 
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forn1er trade, tailoring. Nicolas, now aged ten, 
had to quil school and work in his father's 
store and learn the trade. When he was 
sixteen, the entire family moved to :Monrreal 
"here he worked in the clothing industry and 
then in the plumbing industry, all the while 
attending evening school. After graduating 
from Cniversity with a first degree in Physics 
and a second in Mathematics, he left the 
business world to become a t.:'niversity 
Professor--at a substantial cut in salarv! 
When he was asked to take charge of the In
service program for Secondary level 
mathematics teachers. he felt the need to 
acquire some knowledge of Pedagogy and 
Psvcholo£v. So he registered as a Ph.D. 
sttident at ·the Cniversit~ of Montreal, from 
which he e:raduated in 1979 at the age of 44. I 
had the p~leasure of being not so ~much his 
thesis "director" as his "accompanist." Far 
from ending with his graduation, our 
collaboration lasted until 1991 when he 
learned he had cancer. 
A dozen years of almost daily work with him 
emitle me to attest to his keen intelligence, 
cr>!ativit\', onrnnizin!! abihtv and inexhaustible 
enerf!v .. He ~vas verv demanding of both his 
students and his collaborators, but it \\'as never 
more than he reqmred of himself. When 
debatin£ ideas he could be harsh and \vithout 
much cance:-n for his opponents' feelings, an 
attitude that sometimes brou!!ht him fierce 
opposition. ~evenheless, after any such 
epi.sodes, he always ended up being very 
positive and most generous with his time and 
with his ideas. Finally, he was also extremely 
honest with regard to iziving credit for anv 
ideas he used-':even '"'1ien these originated 
with his smdems. 
Jn conclusion. I think that the world of 
mathematical didactics has lost ~ star, a star 
that alas crossed our sky for onlv a short 
inst:tnt. He often t0ld me how much.!1e would 
ha,·e liked to :iccomplish if only he had 
ar.other ten or fifteen years left. I can only 
wish that other researchers or students feel the 
need and the taste w keep on exploring the 
new avenues that he traced. 

GCED:>1 



1\1embers Report 
The Newsletter welcomes repons on the activities of members of GCEDM/CMESG. This issue 
includes a detailed account of a research project sent to the J'\e,i.sletter by Carolyn Kieran. Won 't 
you take a minute or two to drop us a page or so about your research, curriculum development, or 
teaching actvities? 

LEAR\'I\'G A\'D TEACHI~G SECO\'DARY SCHOOL ALGEBRA: 
C0\1PARl\G PROCESS-ORIE\'TED A\D OBJECT-ORIE:\TED 

APPROACHES 

Co-investigators: Carolyn Kieran. lJni' ersite du Quebec a .Montreal 
Anna Sfard. Hebre\\ L'niversitv of Jerusalem 

Research Assi~tanb: Lesley Lee, Cniversite du Quebec a :-.1onrreal 
Pat Lytle. Cr.i,ersite du Qt•ebec a Montreal 

This year is the first of n :hree-year, SSHRC-funded, research project in which we are at present 
teaching two complete Grade 7 classes e' ery da~ during their rt!gular math period for seven 
weeks. In brief. our aim is to compare two new and different approaches to the introduction of 
algebra with computers. Whiie both approaches make use of the unifying characteristics 
afforded by the concept of function. the first emphasizes the object-like features of graphical 
representations (using ~lath Connections Algebra II by Sunburst \\'ing$) \\ hereas the second is 
grounded in the procedural :l~pects of numerical calcu!atior. proces:-.es and tabular represemariuns 
lllsing CARAPACE by Boileau and Gar~m~on o; LQA\1) 

Th~oretidl considerations 

E,·cn though there are several possible ways to teach algebra, all of them can be roughly divided 
rnto two groups. accordrng w the basic approach they promote· (a) the more rradition:i.1 :.!pproach 
based on teaching algebraic techmques (such as manipulation of formulae, solving of ec;uations 
and inequalities, etc.) ,.,.ith no overall conceprual frame\\Ork--a bottom-up approach rn which the 
unifying concept of function comes la:e with no real con nec~ion w th~ techniques, and (b) the 
functional approach in which the unifying concept c:>f function is introduced at the very 
beginning, from which all algebra is then built up. 

On the face of it. the seconJ approach is preferable, as it has the potential of making the learning 
much more mc:-iningful. Indeed. many teachers. curriculum developers, and researchers seem to 
take the educ1 t ion :d adv::intages of this approach for granted (e.g., in the ongoing discussion 
among the lead!Jl~ .l\or~h American specialists on the learning and teaching of algebra, the 
question is how to implen~ent this approach rnther than 'vhether it is appropriate for the student). 
The difficulties that students experience with traditional approaches to the teaching of ~dgebra 
have been amply documented (e.g .. Wagner c5.: K1eran, 1989). However, new empirical findings 
(e.g., Moschkovich, Schoenfeld, & Arcavi. l l>9.~: Sfard & Linchcvski. i'1 press) show Lhat the 
functional approach, if adopted from the very beginning, may be quite difficulr for the student. 
This findmg gets its support and explanation from the freshly developed theory of process-object 
duality of mathematical thinking (Sfard, 1991) which implies chat new mathematical objects :u-e 
not readily accessible to swdents and may not be well understood until the underlying 
mathematical processes have been learned and interiorized. 
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The historical-psychological analysis of different mathematical definitions and representations 
shows that abstract norions such as number and function can be conceived in two fundamentallv 
different ways: structurally cas objects) or openuionally (as processes). The two approaches are 
contrasted in the following way: 

There is a deep onrological gap between operational and structural conceptions . ... Seeing a 
mathematical entity as an object means being capable of referring to it as if it \\a~ a r~3l thing--a 
sratk structure, existing somewhere in space and time. It also rneam being 1.1bk to recognize the 
idea "at a glance" and to manipulate it as a whole, without going into details . ... In contrast, 
interpreting a notion as a process implies regarding It as a potential rather than actual entity, 
which comes into existence :.ipon request in a sequer•ce of actions. Thu~. whereas the stn.Jctura! 
conception is static, instantane~us, and integrati' e. the operational is dynamic, sequential, and 
detailed. (Sford, 1991, p. 4 l 

The operational conception is , for most people, the first step in the acquisition of new 
mathemaucal notions. For the concept of fu•1crion, a structural conception might be that of a set 
of ordereG pairs, a la Bourbaki. and an operauonal conception might include viewing a function 
as a computat1onal proce.;s.. Various representations for functions can also be a•1alyzed from a 
structural/operational perspective: 

The computer prngram clearly corresponds to an operational conception rather than to a 
structural. since it presents the function as a computational process. not as a unified entity. In the 
graphic representation, on the other hand. the infinitely many components of the function are 
combined into a smooth line, so they can be grasped simultaneously as an integrated whole; the 
graph. therefore, encourage-; a structural approa.:-h. The algebraic representation can easily be 
1nterpre1ecl botL ways· 1! may be expl:uned operationally. as a concise description o: some 
computation. o:- structurally. a~ a static relation between two magnitude.;. (Sfard. 1991 , p. 6) 

The ·.i.·ay ir. '-' ~1d1 ma1ht·1!1:11i~ .d _·oncepb, incluJing ~tigebra and the function .:oncept, evolved 
historically bs kd Sfarl! t..i ~ 1 :.bor:ue a parallel moJel of mathematical concept:.ial devel0ome!1t 
in terms of the process-object in1erpre1a:ion' of learners (Sford, 1991 ). This model can prcwide a 
global picture of the demauds made on learners by various approaches to the reriching of algebra. 
One of the built-in aspects of this model is the notion of flexibility in mo' mg from a process 
imerprerarion 10 an object interpretation and vice versa. As Sfard has shown. 1he development of 
the long sequence of possible approaches to algebra and to its symbolic constructs rook 
thousands of years. Today, to solve one simple problem from a standard textbook the learner 
must often resort to all the different perspectives together. The problem solver often has no 
choice but to oscillate between the operational (process) and structural approach, and between 
one strucwral intc::rrretation and another. However, as several studies have suggested. flexibility 
of perspective i5 not easy ll> c1chieve. 

Much of tht past research on :i!gcbra and functions has not involved graphical representations. 
Those studies !hat have are n()I easily reinterpretable in tern1s of pro:(·ss-ol:'iject preferences of 
students. It is possible that tl~: prncc:\s-w-object sequence, which has ch:iractf'rized both the 
historical developmem of function with respect to its algebraic representation .mcl the empirical 
supper: for this sequence ~:::;mani fested among algebra learners, may be reversed for gnphical 
representations. Sfard licr~: 1 f has stated that ··geometric ideas for which the unifying, srati: 
graphical represi?:itations tpoear to be more natural than any other. can prcbably be conceived 
structurally [:ts objectsJ ever: before full awareness of the alternative procedural [process] 
descriptions has been achieved" (1991, p. 10). Thus, the following remain open re~ea:-ch 
questions that are central to our study: Is it in the power of graphics! tools to change the process
to-object sequence implied by the theoretical framework and reinforced by empirical 
observations of students? Do students. in the face of an object-oriented teaching approach 
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supported by the massive u-;e of graphical representations display the same need for process
oriented explanat1om. as they did in other studies when the object-oriented approach was not 
reinforced by visual means? Of the two teaching approaches--process-oriented and object
oriented--is one more conduci\ e than the other for learning how to shift from either a process 
perspective to an object perspeCtJ\ e or\' ice \'ersa, according to the demands of the task at hand? 

1' 1ethodology 

The first step in this years study \\as to prepare the teaching sequences and materials--one set for 
the object-oriented approach and another for the process-oriented approach. Pedagogical 
considerations that entered into the construction of these sequences were the following: 

(a) Each sequence would consist of a number of units. Each unit \\ ould begin with a teacher's 
introduction, follO\\ ed b\' a series of acti \'ities on which the studems \\ ould work (sometimes on 
the computer and sometimes offl. and concluded by classroom discussion of the concepts 
touched upon in the unit and their relation with those of the pre\'ious units. Each unit would take 
several davs. 
Cb ) The students would always \\'Ork in pair:-; on their activities. and always in the same pairs. 
They chose their O\\ n partners pnor to the onset of the study. The theoretical writings of 
V~ gotsky concerning the social construction of knowledge motivated us to promote this kind of 
peer collaboration in the srndents· everyday activiue!>. as \\ell as in the coming-together of the 
entire group for discussion at the end of each urm. 

After piloting our materials with four pairs of students from another school and su bsequemly 
re\•ising them, we began the main study at a re lamely small high school in Montreal ens 
students) in February 199-1. Since the students at this school begin the study of algebra at the 
start of Grade 8, we decided to \\Ork with Grade m7 classes (approximately 12-13 year olds). 
There are three Grade 7 classes at the school (15 to :!O students per class) and we asked all of 
th~m to write a pretest questi0r.naire that a\se::-scd prior algebraic knowledge and irital 
preferences for certain funct1on JI representations. The two classes that were most closely 
matched \\Tr~ chosen for the ~tuJy . One clas~ was to be taught with the process-oriented 
appro<tch :.rnJ ~he ocher \\ ith the objec1-onented approach. (The third class will be involved in 
anmher aspect of the project to be described later.) Before staffing the teaching sequences, we 
interviewed pairs of students in each of these two classes who had scored at an average level on 
the pretest. Since we intended to foliow at \cry close range nvo pairs in each class, we wanted to 
choose two pairs who were able to work fairly well together and were sufficiently verbal with 
each other to provide us with the kind of data that would show e\'idence of their ways of thinkino
and of the concepts that they were finding difficult. 

The day the teaching began in both clas~e s , we arrived with all of our video cameras and 
microphones. lt was a bit en erwhelming for the srndems, not only to see all of this audio-visual 
equipment surrounding them but aho to be under the eye of the camera people plu::. two or three 
adult observers! We use two cameras in each class; when the teacher is presenting new material 
or orchestrating a clas!:room discussion, one camera is focused on her and the other is on the 
students. When the students are \\ orking in pairs, each camera is focused on one of the two pairs 
selected for detailed obser>ation. When in the computer lab, which 1s just next door to the math 
class. the setup is similar, except that there is a third camera capturing all of the computer screen 
images of one of these two pairs. 

Throughout the seven weeks of the study, there are periodic class tests. as well as imen·iews 
one~ a week with the four pairs selected for close obsen'ation. At the end of the seven-week 
study, in addition to intervie\\ s with these pairs, a pos!lest will be given to the two classes, as 
well as to the math students in the other grades (v .. ·ho have been in an algebra environment for a 
much longer period of time). The results of the students of our two ~project classes will be 
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compared with the results of tho'e in the other grades who have experienced more traditional 
algebra rnstrucuon. 

Fuwre plans 

As soon as the seven-week prnJ~Ct in the mo Grade 7 classes comes to an end in mid-~1arch 
1994, a math teacher from the school \',·ho has been observrn2 both classes durin!! each dav of the 
studv will take one of our t\\O sc:.; of materi::~' and t.:ach it t(, the third Grade 7 ~nath clas·s. This 
pan ·of the stuJy will provide m with a uni4ue opportunity to see the ways in which a regular 
math teacher chooses to adapt one of the two approaches to meet his 0\\ n needs. 

The next phase t'f the study im oh e~ the ar:alysis of the mass of video tapes we are in the p:-ocess 
of accumulatin~. It is hopl'd th::t this anal~ sis ''ill yield SC'me answers to the process-object 
guesti0ns we pm.ed at the mm.et of our research. At the same ume, '' e \\'ill alsc be editing the 
tape!) to arrive at a set o:· excerpr-, :hat c~r. be used rn a new in-service course planned for next 
veaL This rn-~enice course \\ill focus on the results of the stud\ and will include hands-on 
instruction in the t•se of both pieces of software and in integrating them into the appropriate 
teaching ::ippro.i.ch or l!HO a comb111at1on of both approaches. In the third year of rhe study, we 
''ii: o:-:-.en e and support these teachers as the) put into practice in their own classrooms the 
appro:1,.:h::'.s the: learned 111 the in-service course. 
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- ----- - -------------------
C.\IESG benefits from IC.\1E-7's 
financia l success (cont.) 

generate substantial funds from The 
Government of Quebec and from the Federa! 
Government thereby greatly conmbut!11g the 
financial success of ICvlE-7 . 
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Le succes financier d'IC:\1E-7 profite au 
t;CED\1 (cont.) 

meilleure education en mathematiques au 
Canada. » Des remerciements speciaux sent 
dus a Claude Gaulin et a Bernard Hodgscr, 
qui Ont joue un role important ~dan s 
robtention de sommes substantielle.-. ces 
gouvernements du Quebec et d'Onawa, ce 
qui a grandement contribue au Siucce~ 
financier d'ICME-7. 
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UPCO:\HNG MEETINGS 

Presenkd in chronological order 

American Eclutation:il Research Associ:naon I A ERA). 
Apnl 4-8. NC\\ Orleans. LA. 

72nd National Council of Tca,·hcrs of ~lathcmallcs 
[ '\ CT\1]. Rcse:irch Prc-SeS\IOll, April 11-1~. 
lnd1anap0li~. I!\. The •onf.:-rl.'nc.c 1hdf runs from Apnl 
13-16. 

GCED\l/C.MFSG Annual \lcctin:,:. June 
Lmvcr:.ny of R,,~rn~1. RcginJ, S::a:.~atchc\•;m. 

... ~ 
..,"'I•'· 

Canadian Soc1cty for the Hhtory ;ind Philosophy of 
:\fathcmatics [HP\11. June 8-10. J09-1. Lni\crsit~ of 
Calgru:, Calgary, Alberta. 

Canadian :.1a1hcmauc~il Socict) [ C \IS J / So.:1ct~ 
:\IJ1hcm:uiquc ciu Can~td;.i l~~ICJ. June I l-1\ 1.;ic.i..:, 
l'nivers11y of Albcrt.1, Edmor.ton, All1'?rt.1 

Canadian Soc1c!) for the: Stuciy of Educauon [ CSSEJ, 
The Lc..1Tncd Sorn:ucs. J unc 1S-I8, I 994, Umvrrs1Ly of 
C;ilgary, Calgru:. Alberta. 

P~~chology of M:.ithcmallcs Edu~11on [P~tE], July 29-
Augu5t 3, Lisbon, Ponugal. 

The lntcrnat1onal Congress of M:.nhcmaticwns [JC\1 
9..J ], Aug 3- I I. J 9Q.!, Zurich, 5.,, llLerl:ind . 

:"\onh Amcric<in Group for the Psychology of 
\fathemaucs Edu~ation [P:\1E:'\A!. :\o,embcr ~ - 8, 
JCl94, Baton Rouge. Loui~nnJ. 

- ·-~-~~~~~~~~~~~~~~~~~~~~-

L'EXECLTIF DL' GCED:\1 
C~IESG EXECCTI\'E 

199J - 1994 

Th.:! mcmb .. ·rs 01 the E\(','Ull\ I.' .:\tcnJ a:: :n" 11 • .111on to 
)OU 10 cont.11.1 u' ;1~<'111 an~ u,·ni pf 1111-·r-.''l. 11 ~o..: 
h<:\C somc1l11ng. )\JU \\;11,1 l\' ,u~L"''I :! \,111 h~1\'C .1 

con~·l'rn you wi ,h !{) r;!I ,~', ! r \ l)l \\ant llH'r ,· 
inlorrna110n. et, , pl,•;i-.: h:'t 0!1.: ol 1;, l\rh'·' . In onkr 1,, 
be of sen i:.:c to 1.hc memocr:;hip, \\ (' lll'1.'d 1,1 he :.J\\ ar1.' uf 
\\ hm your 1111crcs1s arc 

A. J. fS::andy) D:.iwson, President 
Faculty of Educauon 
Simon Fra~cr Universit) 
VancOU\'er, BC V5A IS6 
Email: da\\ son@sfu . .:.i 

C:irol)n K1cran, 1st Vice-President 
Dcp. de mmhcmauques ct cl'inforrn:.wqul! 
Uni\'1?rsi1~ du Quebec :1 Montreal 
C. P. 8888. Succ. A 
Montrt.11, QC H3C 3PS 
Email: R3377CX{?er.uq:un.ca 

Enc Muller, Sccrct.ary-Treasurcr 
Department of Mathematics 
Brock University 
G lenridgc A venue. 
St. Catharincs, O!" L2S 3A 1 
Email: emuller@sp:1rt.tn.ac.hroc~u.ca 
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Les m..'mbrcs du Com11c. I!>..!.-· .. nif vous in\'ilCnt ~ l~ur 
L.i;r.: p;m de 'otrc point d.: \ i.:c conccmam r. 1mpor1c 
qu.:-1 Jsp~ct lie l:t vie du GCED~1. Qu( .:c so1t pour 
1r:msm.:nrc :.ugg~suons ou comm<.'ntaircs, ou cn;:orc 
P<lUr [•tre ffilC'LI\ :nform~. n'!!.:sllCl rc.i.; a emrcr ::'!1 

rnnt::a.:t m cc l'un d'cmr~ nou~. En nout> fa1sant 
co1m:.!itrc \'O'- im~rcts, \'Ous nous aid.!z a m1cux vous 
<.Cn ir. 

Patricia Rogers, :nd V1ce-Pr~~ic.:m 
Department of Mathemalics and 51.'.ltisucs 
York University 
:.700 Keele Street 
r\onll York, ON M3J IP3 
Email: progers@vm2.yorku.ca 

Bern:i.rd Hodgson 1.,co-optcd memba; 
Dcp. de malhcmatiques ct de Sl.'.ltistiquc 
Cnivcrsitc Laval 
Quebec. QC GI K 7P4 
Email: bhodgson@mm.ulaval.ca 

Mary Crowley (co-opted member. ncwsleuer editor) 
School of Educauon 
Dalhousie t;niversity 
Hahfax, :\S B3H 315 
Email: mcrowley@ac.dal.c.:a 
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