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INTRODUCT ION

The following text can be considered as a preliminary version
of a research in progress. The aim here is to demonstrate that the
child's eognitive development takes place within situations where
one or more individuals are in interaction. It follows that the
cognitive competences of a subject can be neither described nor eva-
luated without considering the social context which elicits their
aetdglization. The learner is not a passive reciever of knowledge
and social norms, rather he is actively implicated in the development
of his instruments of understanding and engaged in the activity of
the appropriation of knowledge within a dymamic which could be des-

cribed in terms of construction and interaction.

In order to support these hypotheses, the authors examine the contri-

bution of recent researches permitting an articulation between different

levels of psycho-sociological analysis with particular attention
to the specific problem of diagnosing an operatory level in Piage-
tian stage theory. They then consider the application and interest
of these results to the understanding of educative situations, es-

pecially didactic situations in mathematics.

Abstract from Revue des Sciences de
1'Education, 1983, 9, 2.




I. COGNITIVE AND PSYCHOSOCIOLOGICAL PROCESSES: DIFFICULTIES
OF THEIR ISOLATION




In psychological debates, the field is often divided by a bor-
der between what is deemed as '"'internal' and "external'. This di-
vision risks simplifying certain questions of research by placing
researchers who have demonstrated the existence of individual pro-
cesses (considered as '"unique to the subject'') against those who
have evidenced social processes (so-called "external determinants').
In order to situate the gist of this debate as well as our object of
study, permit us to sketch this dilemna.

For some, the individual is the primary object of study. He!)
is considered as having his proper identity, abstract from its social
context. He is the source of all his elaborations (especially cogni-
tive), and the determinants of his behaviours are found in their bio-
logical originsandinthe individual's own experience. While fore-
seeing a possible incidence of social factors, this perspective con-
siders them only with the status of supplementary variables suscep-
tible to affect individual behaviours yet not constitutive.

For others, the'individual is but an element of a larger pheno-
menon: the social group. It is the group which gives meaning to the
individual behaviour of its members by the collective representations,
norms, roles, and structuration it imposes. While admitting inter-
individual differences, the adherents of this perspective tend to
consider them as only being the result of statistical fluctuations or
as part of the variance which remains to be explained by the other
social processes. The individual is the actor of "external' deter-
minants.

This sketch is perhaps caricatural but admittedly the individual
is rarely considered simultameously as being engaged in a psycholoqi-
cal activity of construction of meanings and as a member of a social
group which conveys sollicitations and models of comprehension.

In the domain of cognitive psychology, the subject's behaviour
is most often examined in individual termﬁ, despite the fact that the
experimental paradigms used always stage?) particular social and rc
lational situations with pre-determined social agents. Yet these
elements are not considered as such in most of the theoretical con-
ceptualisations refered to in cognitive psychology.

But, in fact, several studies have shown the importance
of these relational contexts. For example, Katz (1970,
1973) and Labov (1972) have both demonstrated that so-
etal characteristics of the interlocutor play an import—
ant role in the determination of the modalities and

1) For the sake of simplicity, we will consider the pronoun "he'" as
generic.

2) 1In using this term, we refer to Goffman's The Presentation of Self
in Everyday Life (1958).
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quality of the subject's performance. Katz (1970,
1973) reports differences in the productions of sub-
jetes tested by examiners of differing ethnic origins.
Labov (1972) has similarly demonstrated that utteran—
ces of children from disadvantaged backgrounds are
more elaborated when they are addressed to a person
with whom the child can identify, such as someone of
the same soctal origin.

MeGarrnigte and Donaldson (1974) have studied perfor—
mances in tests of conservation of number by young
children divided into two contrasting experimental
conditions: in one, the deformation of the line of
objects to be counted is due to the direct and expli-
eit action of the experimenter; while in the other,
it 18 caused by the accidental interruption of a
elumsy teddy bear. This 'staging' produces a three-
fold inerease in eonserving behaviours by subjects

in the Latier group as compared to the former.

Light, Buckingham and Robbins (1979) have also pre-
sented data illustrating similar context dependancy
of performances. These studies all evidence the de-
pendance of the evaluation of the subject's competen—
ces on the characteristics of the testing situation.

Examining the effect of adult counter—suggestions
made to the child during Pilagetian clinical inter—
views, several experiments have shown that the simple
fact of presenting an opposing point of view to the
child is susceptible to induce progress on operational
tests (Mugny, Doise and Perret-Clermont 1975-76,
Mugny, Lévy and Doise 1978, Lévy, 1981).

Researches concentrating on clinical descriptions of
cognitive processes have sometimes desecribed inciden—
tally analogous phenomena: Comiti et al. (1980) re-
port a series of observations of ehildren during
tests of conservation of number whose incidental inter—
pretation is pertinent to our exposé. They deseribe
the reactions of the child Naima who was asked to make
two equal colleetions of matches and tokens. Naima
started colleeting the matches and declared "There're
more matches."”. The experimenter asked her how she
knew this: "I don't know." But this question pro-
bably led Naima to seek an objective method of making
a correct decision, as she started to count the two
collections and announced, more sure of herself this
time: "There're more matches.". In the same study,
the child Frederic is observed learning a task. It
appears that the child does not apprehend the task

" Andependently from the person who has demanded it
of him. Indeed the authors note that "Frederic, while
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saying "I have to put down more tokens", adds one,
then two, then three tokens, all the while on the
watch for an approving glance from the experimen—
ter.”.")

Similarly Schaffer (1979) in his studies of mother-—
infant relations, has shown the extreme interpeden-
dance between the child's first interest in objects
and the reactions of his mother in a given situation.

We have chosen these examples to call attention to the impos-
sibility of describing and evaluating the cognitive competences of
a subject without considering the social context which elicits
their actualization. The failure to consider the social and the
microsocial context of data collection leads to the construction
of a social abstraction of the individual which attributes per-
ceived differences in behaviours to individual characteristics and
consequently neglects their social significance.

For those who are interested in education (in all of its com-
plexity) it is useful to keep in mind that cognitive behaviours can
not be reduced to individual autonomous psychological processes.

The individual does not develop in isolation but is nourished by a
culture and an education conveyedto him by the various special groups
with which he identifies and must remain in communication. The
subject is constantly solicited in his cognitive and emotional life
by particular social demands inherent in the co-existence with
others: conversations, interactions, exchanges, negociations, etc.

However it does not suffice to simply state that the individual
is inserted in a field of social relations. The mechanism and pro-
cesses of these subject-environment exchanges must be specified.
Studies whose methodology has been inspired by ethnology have evi-
denced the interplay between the structuration of the subject and
the specific social and cultural demands of the context.

The observation of cognitive exchanges between dyads
has shown that the development of communication and
thinking obeys certain cultural rules which structure
conversation (Cook-Gumperz and Gumperz, 1980). Only
by grasping the presiding cultural rules of these ex-
changes can the researcher understand their meaning.

Erving=Tripp (1980) has studied the evolution of stra-
tegies of comprehension of others in situations which
allow her to put into play "... a context of action
and of persons with social properties so that it is
possible to find how the socinl factors affect the
understanding and judgement". (p. 3) She has observed
that the implicit or declared intentions of others do

1) Our underlining.
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not play a large role in Lhe child's understanding of
the situation: '"In many children, even of school age,
estimation of consequences of various outeomes and the
learming of effectiveness of different strategies, es-
pecially towards others unlike themselves, may not de-
pend on imputing purposes. What takes on much greater
tmportance is the child's understanding of patterms of
events."  And this comprehension can only be explained
by reference to the social experience that the indivi-
dual has acquiered in his specific environment.

When psychology establishes developmental scales (or hierarchies
of stages) for subjects of different social and cultural back-
grounds without taking into account these rules which regulate
social relations (including tester-testee relations), it inevi-
tably unconsciously biases the evaluation of the behaviours of
;others'). One could well wonder if these biases are not always
socio-centric, that is to say, biased in favour of the resear-
cher or of his own membership group.

We now know that it is impossible to render a test '"culture-
free'. The performances of the partners in this situation cannot
be understood independantly of their social significance (Donald-
son, 1978). But it is likewise evident that an analysis uniquely
in terms of social marking is not sufficient for an exhaustive ex-
planation of individual performances. It is the interplay of
these social processes with psychological ones which interests us.

We are therefore going to examine the contributions of recent
studies which permit an articulation between these different levels
of psychological and sociological analyses. We will first center .
our attention on the social conditions of the subject's elaboration
of a particular type of competence, namely, operatory notions (as
Piaget defines them). We will then turn to educative situations:
can the psychosocial processes described to explain the acquisition
of operatory competence in laboratory-type settings aid in the un-
derstanding of the socio-cognitive dynamic of school teaching set-
ting? For example: can it explain, by analogy, in which condition
culturally constructed knowledge such as mathematics can be successfully
transmitted to the individual?

The comprehension of the dynamic of situations which are at
the origin of cognitive developments of the participating subjects
necessitates theoretical references besides those of the psycholo-
gy of intelligence. We wish to link the necessary description of

1) The existence of close correlations between cognitive performan=-
ces and social or cultural origin has often been reported (see
for example, among others: Bruner et al. (1966), Haroche et
Pécheux (1972), Coll et al. (1974), Siches et al. (1974), Villa-
sonda et al. (1974), Perret—-Clermont (1976, 1980), Mugny et Doise
(1978, 1981), Mackie (1980), Dasen (in press) Perret-Clermont et
Schubauer-Leoni (1981). But some of the studies mentioned, also
report that the cognitive hierarchies observed are liable to change
when the characteristics of the testing and/or educative situations
are changed.
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the processes of thinking to the relational processes which elicit
them. This requires, beyond cognitive psychology, contributions
from other disciplines (social psychology, ethnology, sociology).
It is therefore a question of finding the theoretical and experi-
mental means to integrate the study of the "internal' cognitive
dynamic of the individual with that of the "external'' factors
(social environment, task, etc.) which affect it, keeping in mind
that the individual always interprets these '"external" factors,
giving them particular "internal' meaning.

Our object of study is learning. But we postulate that learn-
ing does not take place in a social vacuum nor does it happen in a
cultural desert where all has to be re-invented by each individual.
The context of cognitive development is marked institutionally,
culturally, historically.

We are interested in learning as a signifying activity, not
only for the researcher or teacher observing tge pupil, but also
for the learner himself in his search for mastery of comprehension.
The different partners of the experimental or didactic situations
are susceptible to attribute different meanings to these situations:
the study of these misunderstandings between partners is an intrin-
sic part of our study. Rather than considering them as artefacts,
we will examine by what '"art" shared social meanings are construc-
ted.

However, the activity which the subject displays in the learn-
ing situation is not necessarily the direct reflection of the pro-
perties of this situation. It is thereby interesting to describe
the progressive evolution of the strategies and procedures adopted
by the subject within the constraints of the task. The pedagogue
can vary these constraints and attempt to relate them to the repre-
sentations of the situation actively formulated by the subject. In
doing so, he also has the means ‘to apprehend the repercussions of
his own interventions and of the task's constraints. The teacher
is engaging in social interaction with the pupil. Under which cir-
cumstances is this interaction the source of progress for the child?
The causality is never direct. It depends on previous learning and
experience of the child, his interpretation of the situation and its
demands, his abilities to draw correct analogies between previously
acquired mathematical knowledge and present task rcquirements, as
well as his awareness of the success or failure of the problem solv-
ing strategies and generalizations that he develops. But in them-
selves, all these activities are likely to be largely affected by
social circumstances in ways that remain to be studied.

On this subject, see, for example Brousseau (1978)
who examines how the ceircumstances create opportuni-
ties for the subject to reconstruct prerequired know-
ledge or to transform his understanding of a notion.
Balacheff (1981) has observed how peer group inter—
actions between secondary school pupils working to-
gether on mathematical problems affect their produc-
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tion of proofs. A suggested mathematical procedure is
not always immediately adopted by the child and is like-
ly to appear only much later in his responses. It seems
as if the meaning of this procedure is only slowly re-
constructed by the pupil via a multiplicity of experien—
ces. The question remains as to the circumstances in
which pupils percdieve a problem as belonging to the field
of mathematics and hence as deserving a "mathematical
solution”, rather than, for instance, as a social 1ssue
deserving a "sociak compromise(Cavicchi-Broquet & Flori~
mond 1980).

The didactic situations presented to pupils are culturally
marked and will be understood by them in function of their previous
school and $ocial experience. Mathematics has particularly power-
ful social connotations, especially in the school context: it
holds an important place in education today as indicated by the
load and duration of its instruction. Moreover, it often plays a
primary role in the processes of streaming. For a valid applica-
bility, psychology of education must also take these discussions
into account. ‘



II.

PSYCHOLOGICAL AND RELATIONAL ASPECTS OF THE ASSESSMENT OF
COMPETENCE LEVELS: THE EXAMPLE OF THE DIAGNOSIS OF OPERATORY

LEVEL
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A)  Socio-cultural background and operatory level

If, in the past, psychologists had the ambition to construct
"culture-free" tests which would place all individuals on equal
standing, whatever their categorical membership, it must now be ad-
mitted that their attempts have run up against seemingly unsur-
mountable barriers. ‘

In effect, differential psychologists have tried to construct
their tests in such a way as to avoid a particular vocabulary
(and references to culture-specific knowledge) in the formulation
of their questions. However, they were forced to acknowledge the
petsistance of the relatively strong correlations observed on
these tests between subjects' socio-cultural background and their
1.Q. level as measured by such instruments.

In general, these studies report a correlation between
soctial stratification and the hierarchization of per-
formances on the tests used. Subjects who are the
most advantaged by their social backgrounds are the
most likely to be positively evaluated. There are few
studies (Haroche & Pécheux 1972 being one) that claim
to have reversed this correlation by creating a test
which was deliberately biased in favor of the socially
disadvantaged group. But this successful inversion of
the correlation between response level and social
background once again illustrates the limk between
soctal category membership and level of performance in
a gitven situation. No evaluation of competences
appears to be independant of social determination.

Piagetian psychology was determined not to 1limit itself to the
study of comparison of performance levels and to avoid the difficul-
ties encountered by differential psychologists in their attempts to
expurgate all social bias from their measuring techniques. Its aim
was to ascertain the universal structure of intelligence and the
general processes of the construction of thinking. Piagetian cogni-
tive psychology had thus hoped, at one time, to elucidate the fun-
damental mechanisms of intelligence whose structure and functioning
would therefore be universal and not subject to social bias.

However, the comparative studies inspired by Piaget's tests
(Bruner et al., 1966) or those of the Piagetian school itself have
repeatedly described intercultural '"décalages' between children of
the same age but from different cultural backgrounds. These studies
have often observed the cognitive advance of occidental subjects
and particularly those from advantaged backgrounds as well as those
subjects of non-occidental cultures who have attended formal school-
ing.
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Operatory tests used in Piagetian experiments have a tightly
structured procedure. The subject of the conversation between the
experimenter and the child is centered around a particular task
that structures thought ( cf.Brainerd 1978). It can be argued that
the questions asked by the adult, although open in form, are in
fact closed as to their content in the sense that the adult knows
the correct operatory response. It would therefore not be so sur-
prising that observed operatory behaviours would be identical
across social groups (Perret-Clermont 1982). However, this is not
the case. Both age and social class interdependently affect the
level of cognitive performances. Within the Piagetian approach
the most frequent interpretation of this observed phenomenon re-
fers to the notion of "different rhythms of development'" ~’, with
certain subjects showing a more rapid intellectual development
than others, in function of an enviromment qualified as more 'be-
neficial".

Dasen (in press) reports differences in performances
on certain PLagetian tests which favor subjects from

. non-oceidental cultures. The very esistence of these
'décalages' 1s again the result of an interaction
between cognitive and cultural processes. But we will
still have to consider whether this interaction is due
to the subjects former experience or to the testing
situation itself.

In Europe, a correspondance between operatory level
and soeial background has been found repeatedly in dif-
ferent countries. Coll et al. (1974) have remarked
the importance of the role that a particular type of
teaching can play. In their study conducted in Spain,
these authors have found that disadvantaged children
attending a school using an "active" pedagogy attain
higher operatory levels than their peers from the same
sociqgl group attending more traditional schooling. In
studies undertaken in Geneva (Perret-Clermont, 1980),
we have also found that the proportion of pupils de-
monstrating an operatory level in tests of conserva-
tion of number and liquids varies in funetion of the
socto-professional category of their parents. However,
these differences disappear after a ten minute collec-
tive activity which induced a confrontation between
subjects holding differing conserving and non-conserv-
ing points of view. Analogous results were found in a
study conducted in the Italian-speaking part of Switzer—
land (Perret-Clermont and Schubauer-Leont, 1981).

1) Here the question of the norms underlying all hierarchization
should be examined, given the fact that the choice of concepts
which eventually constitute a developmental scale 1S never
culturally neutral. In Piagetian theory, abstraction is par-
ticularly valorised (for example: time is concieved indepen-
dently from history; objects are disassociated from action;
space is defined independently from all social structure, etc.)
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In Spain again, Mugny and Doise (1978) corroborated this
result in an experiment using a task demanding inter—
dependent coordination of motor activities. They present
data which suggests that it is at a particular given
moment in the development of a competence that an indi-
vidual benefits from the social interaction offered by

a collective activity. Subjects from advantaged back-
grounds seem to develop these competences at a younger
age and therefore do not draw any particular benefit
from the social interactions imstigated by the experi-
menter. Whereas their peers from socially disadvantaged
backgrounds profit from this same interaction to the
point of bridging the gap which seperates the perform—
ance level of the two groups. It seems to us that the
authors thereby demonstrate that the capacity 1o bene-
fZt from colleetive activity is not a characteristic
specific to a partieular social group nor a general fact,
but rather the result of an interaction between various
goctal and developmental factors.

The results presented by Mackie (1980) can likewise be
interpreted in this sense. Individually confronted by
a spatial representing task similar to the ome used by
Doise, Mugny and Perret-Clevmont (1975), subjects from
traditional Maori society of New Zealand performed at
cognitive levels inferior to those of their peers of
European cultures. But this difference between the two
groups disappeared when their collective performances
were compared.

Lautrey (1980) has observed the existence of strong cor-
relations between the type of parental educational prac-
tice (Z.e. the degree of regularity, flexibility, or
rigidity) and the operatory level of their children.

The observed differences between performances of sub-
jects of different social backgrounds could be thus ex-—
platned, according to Lautrey, by different educational
models among social classes. This suggests the existence
of an interaction between relational processes, (educa—
tional, in this case) and cognitive behaviours. Here we
would suggest again that this interaction might have more
effect on the child's understanding of the testing. situa-
tion than on his general intellectual abilities.

We have presented the above examples in order to suggest that

the differences found in the performances of different social

groups would not be explained by such a global concept as "differen-
tial rhythm of operatory development'" '). In fact, a notion with

as large a sense as ''rate of growth" cannot account for the dis-
appearance of differences between performances which occurs after

Another problem with the idea of "differential rhythm of deve-
lopment" 1is to decide whether it is biological or cultural,
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a brief period of social interaction (Perrct-Clermont 1980, Doise
and Mugny 1981.) How can one speak of social environments that
would be 'particularly facilitating" for development when their
effects differ in importance from one notion to another (as does
Dasen's (in press) previous discussion of results)? There is
a need for a theory which would account for the correlations re-
ported between particular cultural experience and the development
of certain concepts.

The existence of these differences of operatory levels bet-
ween different social groups necessarily leads the researcher to
reconsider the logical as well as the social significance of the
task chosen by Piaget and his followers in relation to their am-
bition of testing universal (i.e. culture free) processes of in-
telligence.

The Piagetian model of intelligence itself did not
develop in a soctal and cultural vacuwm. It is
marked by the definitions and vepresentations of in—
telligence that are prevalent in our oceidental cul-
tures and, more particularly, in sctentific environ-
ments ). The examination of this question could
point to processes similar.to those deseribed by so-
etal psychologists like Tajfgel (1973) and Doise (1976)
to explain observed soctal categorizations and justi—
fieatory representations. These researchers have
shoun, in fact, that in many circumstances, (pluri-
ethnie, institutional, ete.), the dynamic of inter—
group relations, even in the absense of competition,
favorizes the creation of representations which valo-
rise one's own group and devalorise other groups.
Following these studies, one can hypothesize that when
the question of intelligence is discussed in an inter—
group situation, as is the case for intercultural or
educational psychology, this dynamic of intergroup re—
lations and representations is likely to favorise the
tendancy towards relative over-estimation in favor of
one's membership group. Psychologists and espectally
researchers in psychology (even Piaget!) might not
have always been free from this ethnocentric bias.

These psychosociological processes are perhaps analogous
to those deseribed by Bourdieu (1980 p. 269-66) in his
soctological analysis of contributions by intellectuals
to the "racism of intelligence". According to Bourdieu:
"There is not a racism but many forms of racism, in the
sense that there are as many forms as there are groups
who have need to justify their existence as such. This
18 the invariant function of racism. To me
it seems very important to analyse the forms

1) For example, Piaget's theoretical child has often been depic~-
ted as a miniature ''researcher".
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of racism which are likely to be the most subtle, the
most difficult to recognise ... I am thinking here of
the racism of intelligence, a racism which is specific
to a dominant class whose reproduction depends partly
upon the transmission of cultural capital. This capital,
which is inherited, has the property of being incorpora-
ted capital, and therefore appears natural, inate E....]
1t is the "theodicy" of their proper privilege, in
Weberian tevrms (...) it is this which makes the members
of a dominant class feel justified in being dominant;
which gives them a sentiment of supertority. Any racism
18 an essentialism ..."

Bourdieu goes on to explain that it is a question of
"euphemized" racism and that "the most prevalent wide-
spread method of euphemization today is evidently the
apparent" seientification "of discourse. This 1s why

he proposes to simply not broach the problem of the
biologieal or social origins of intelligence to which
psychologists have limited themselves. Rather than
attempt to scientifically analyse the question, it is
necessary to try to make a seience of the question itself;
t.e. to try to analyse the social conditions of the emer—
gence of this type of question and of its subsequent ra—
etem. This Bourdieu does in the nexl pages of his ex-
posé, by analysing the ideological function of the school
and of educational psychology.

At a sociological level, Bourdieu proposes to elucidate

the present debate about intelligence by understanding its
ideological functions. At the Levelofpognitive and psycho-
logteal dynamic of researchers themselves, we have pro-
posed to examine the processes of tdentification, catego-
rization, attribution, anticipation and Jjustification which
underly representations and which influence relations bet-
ween groups.

But these analyses will be relevant to the field of educa-

titon only if we extend them beyond the study of intelli-

gence in its global sense to the apprehension of the con-

tents of intelligence. It seems to us that one of the

reasons for the apparent sterility of the present debate

about intelligence is precisely this persistance in the

search of a global definition of intelligence which is Aindependent
of the objects that (T indies to apprehend. This search thus con-
fines any tnvestigation to a priori conception of a "ge-

nerol faculty". The recent history of cognitive and dif-
ferential psyehology could be re-written by recounting the
trials and tribulations encountered in this search for a
generality or universality of intelligence, as it has taken

on different meanings according to the particular histori-

cal context. Contrary to racist theories which perceive
intelligence as a trait specific to a certain type of
"eivilized"” man, authors Llike DPilaget have shown that the
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roots of the psychological development of individual
cognitive activity lie in general biological and
psychological foundations which are a characteristic
of the human beings and therefore universal. FEmpi-
rical studies have been able to verify this observa~
tion in a wide diversity of human environments. How-
ever, neither the universality of the forms of their
social realisation nor a psychological generality of
these mechanisms in different tasks can be deduced
from this universality of general cognitive proces—
ses. The inverse hypothesis is likewise true: <.e.,
that different cultural contexts induce diverse cog-
nitive activities and that, in consequence, they will
produce, in a psychological sense, different cognitive
structurations even for the same individual. It follows
that a person can show different competence
levels that can vary according to the sttuation.

Thus, the question Ze no longer one of the nature of
intelligence but of the conditions of appearance,
funetioning and disappearance of these cultural, so-
etal and seientifie productions and of the forms

which they present. The general concept of "knowledge"
designates, in fact, a collection of specific cultu-
ral productions. One should then ask how these cul-
tural competences emerge in children and adults, in
function of individual or group situations and accord-
ing to specific tasks. '

It is interesting, espectially for the educator, to
identify the modalities characterizing psychologieal
functioning in miero—-situations where cultural advan-
tages are transmitted, (advantages which Bourdieu re-
fers to as "heritage"). What are the characteristics
of the processes by which the individual acquires or
"appropriates" (i.e. extends by his own elaborations)
these cultural advantages? Does this cultural trans-
mission automatically result in advantaging some child-
ren and disadvantaging others or can one find situa-
tions where this does not oceur? And what would be the
characteristics of such situations? One can formulate
the hypothesis according to which socio-culturally ad-
vantaged groups have the privilege of not only possess—
tng inheritable advantages but knowing how to transmit
these privileges as well. Thus, they have the double
privilege of possessing, us Ll were, the knowledge as
well as the "art" of this transmission. But what exactly

1) See for example an analysis of the processes of transposition
of knowledge in the teaching of mathematics and an observation
of the functioning of these processes in the pupil's activity.
(Perret-Clermont, Brun, Conne and Schubauer, 1981).
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does this "art" consist of? And what is its bearing on
education?

We have discussed earlier the observed correlations between
intelligence level and socio-economic background and have found
ourselves confronted with data which suggest the existence of
socio- and ethno-centric biases in researchers themselves which
would influence even their definitions of the terms of the debate
about intelligence. However, it seems to us important to bear in
mind the ideological function of the question of intelligence and
to draw the researcher's attention to the risks of a too general
conception which would be of little help to the specific compre-
hension of the concrete situations of production and transmission
of knowledge. This specific understanding could reveal important
mgchanisms.as well, such as the child's appropriation of cultural
advantages.

To extend this reflection, we are now going to turn to the
consideration of the hypothesis according to which the generality
of behaviours evidenced by Piagetian research, could be explained,
at least partially, by the social, cognitive and material specifi-
city of the situations created by the experimental paradigms used
in these studies. Their specificity could be described by refering
to the social marking of the testing situation, the univocity of
possible responses to problems to which the adults hold the solu-
tion, to the dialogue directed by the adult, etc. ...

By refering to empirical studies, we are now going to examine
the roles attributed to the subjects and the cognitive activities
required in the experimental situation. We will consider different
types of notions, interpersonal relations and situations (indivi-
dual or collective, didactical or non-didactical, etc.) This va-
riety is deemed necessary in order to understand how the individual,
when sollicited, elaborates his responses and activates his know-
ledge in function of social, cognitive and material characteristics
of the testing situation, as well as in function of his past expe-
rience. In this perspective, we are going to examine different
aspects of the assessment of an operatory level, putting forth the
hypothesis that the subject's response is elaborated hic et nunc
in the relation in which it is ellicited (that is, if it has not already, of course
become an automatism or reflex).

B) Decoding, formulation and learning: The subject's elaboration
of his responses

It is clear that when an individual attempts to respond to an
operatory testortoaclinical interview at a given moment in his
life, he will succeed only if a number of prerequisite conditions
are fulfilled. He will have to have reached a certain level of bio-
logical maturity, constructed certain cognitive and relational in-
struments, systems of bechaviours, cognitive and linguistic structures,
languages, etc., and have acquired a physical, emotional and social
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disponsibility permitting him to engage in the interaction proposed
by his interlocutor. But these determinations are rarely simple
and direct.
Mounoud and Hauert (in press) in theirn research
on perceptivo-motrice tasks pergormed during the
§4rnst months of Life demonstrated that onganic
maturation 4n determination of behaviours is not
Linear. Following a non-Linear ascendancy, matura-
tion not only favorizes potential intellectual
growth but also inhibits it at times. Thus, an
tdentical psychological event does not have the same
significance for the subject depending upon his level
of growth at a given period in time. If such interfe-
rences are already present in the very young child (as
studied by Mounoud) it could well be supposed that they
are likewise present at later moments in life. The com-
plexification of psychological processes at older ages
evidently renders them more difficult to describe.

We have been able to verify im our own experiments con-—
cerning the conservation of quantity (Perret—Clermont
1980) that children benefit from proposed social inter—
actions only after they have mastered a certain number
of elements required by the task. Rijsman et al. (1980)
present analogous observations. Pain (1980) in her cli-
nical and therapeutic practice concerning treatment re-
mediation of learning difficulties states that the very
absense of cognitive operations often fulfills a speci-
fie funetion in the constitution of the subject's per—
sonality. This does not signify however that the causes
of cognitive deficiency are only to be found at the
level of the emotional dynamics of the individual: the
subject is always in interaction with a soctal and cul-
tural context. In consequence, Pain (1980) observes
that the "denonciation" (in the psychoanalytical sense
of the word) of the function of a cognitive insufficien—
ey not only produces therapeutical effects for the sub-
Jject, but also clarifies the larger problem of the fune-
tions of ignorance: (...) "the gravest problem of learn-
ing 18 not the problem of who do not conform to statis-—
tical norms, but the social problem of this soctal oli-
gophrenia which produces subjects who have diplomas but
whose coqnitive activity is often poor, automatic and
assive ) and well under what is possible in the struc-
tures of thought" (p. 11).

What happens then when the above-mentioned prerequisite conditions
are fulfilled and the individual engages himsell completely in the
proposed cognitive activity of an operatory test? In order not to

1) Our underlining, to indicate that it is not this type of '"cog=
nitive activity'" which we wish to study in the present paper,
although it undeniably exists !
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limit ogfsclves to the study of the "elicitation of thought re-
flexes" 1), we present to the subject rather complex tasks which
demand a reflexion or a mental activity on his part. What type
of activity will the testee develop? How is he going to respond
to the actions (instructions, questions, silences) of the experi-
nmenter?

We are now going to retrace the stages by which a subject's
responses are elaborated, but keeping in mind that all subjects
need not necessarily go through each sequence every time.

Subjects from differing social groups faced with the
same task are not necessarily faced with the same re-
lattonal situation even if it 78 rigorously standord-
ized in the eyes of the experimenter. The same ques-—
tion or the same material will not necessarily have

¢ the same semantic resonance for all subjects. Previous
soctal and cultural experience is likely to "interfer'
with the apprehension of a situation. It is well Known
that identical events can have different meanings for
the same individual at different moments in his life.

1.  First pnhase: the Decoding and Interpretation of the
Situation by the Subject

Operatory tests, as well as psychological tests, are in-
evitably a kind of staging supposedly representative of other
situations requiring the same aptitudes. The experimenter has
learned the role?), that he will play in the experiment being
part of the professional training of a psychologist. The role
expectations regarding the testee are relatively precise in a
testing situation. However, while the experimenter has been

1) Tasks which are judged by the subject as too simple or boring
are those which only elicit pre-fabricated responses or auto-
matisms of thought. From this point of view, it is striking to
note the lack of interest regarding classical operatory tests
shown by children who are at levels of equilibrium (i.e. con-
serving and non-conserving). While, on the contrary, subjects who
are on an intermediary level (i.e. who hesitate and oscillate
in their responses) seem to be fully engaged in their cognitive
activity. The same type of motivation was also observed in non-
intermediate subjects, whether non-conserving or conserving,
when they had to collectively resolve tasks with peers of con-
flicting points of view (Perret-Clermont 1980, Perret-Clermont
and Schubauer-Leoni 1981).

2) We note here that, in certain aspects, pedagogical situations
are homologous to testing situations: the teacher has also
learned his role during his professional training which is also
reinforced by a certain number of teaching procedures and pro-—
grams. The role of the pupil is perhaps just as precise, but
less explicit. Certain pupils are doubtlessly better socially
prepared than others to identify and master their role.
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initiated to the idea of role-playing, the subject has not. The

exact role which the subject must fulfill is difficult to render expli-
cit and is rarely communicated to him unless the subject has been
specifically drilled in this respect. What is his role? What is

the sense of all the testing ritual? To what must he respond? Cer-
tain subjects ask themselves these questions more or less conscious-
ly and with either pleasure, humor or anxiety according to the
circumstances.

Therefore, from the beginning of an interview concerning an opera-
tory notion, the subject will have to socially situate himself and
comprehend what is expected of him.

However the test of conservation of liquids can prove

to be quite ambiguous in regard to expected roles. In
this test, the child is asked to give equal quantities

of jutce to the adult and himself. However, this equa-
lity of sharing can pose a problem for those subjects

who are attentive to the fact that the intended attribu-
tion of juice concerns two persons of inequal social
status. From a certain point of view, the adult could
have the vight to have more; or one could expect him to
have a greater thirst, being physically larger ! This
ambiguity could increase during the following stage of

the classical test. The subject is then asked to pour

the initial equal quantities in two other glasses having
forms so that it seems, perceptively, that one of the
partners suddenly has more than the other. If the "favo-
rised" partner happens to be the child, the conflict will
not only be perceptual in relation to the dimensions of
the glasses but soctal as well. This soctal conflict
stems from the fact that the child now finds himself in a
sittuation where 1t seems that he has more juice: this is
contrary not only to the experimental instruction but also
to a social privilege claimable by the adult. VWhat will
the child think? The rest of the interview, by the manner
in which the experimenter conducts it, will reveal to the
child that, under the circumstances, a solution must be
found without taking into consideration the soctal relation
because only the perceptual conflict 18 considered impor—
tant by the experimenter. In other words, in order to
attain an operatory level on this test, the subject must
understand:

- that the partners must be considered as being formally
equal,

- that the outcome of the pouring of the juice is legiti-
mate in the framework of the experimental instructions,

- that it is the formal properties of the juice which are
the object of the interview,

- and that following the juice pouring, the perceptual illu-
stons must be perceived as such and rationalized in such
a way as to demonstrate the invariance of the quantities
in question.
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Data from recent research (Perret-Clermont & Schubauer-
Leont 1981, p. 218) seems to show a stronger tendancy for
boys rather than girls to exhibit conserving behavicurs

in a social paradoxical situation where the subject seems
to be more advantaged than the adult due to a perceptual
2lluston. (Perhaps this is because the boys would be less
socialized as tothe consideration of the social dimen—
stons of the situation?).

While taking the test, the subject must therefore interpret the si-
tuation in order to comprehend its significance as indicated by the
experimental staging, the instructions, the questions provoked by
the material, the verbal productions and the gestures of the partners
(be it an experimenter or peer).

The effect of the experimental "staging' was observed

in the research cited above (Perret-Clermont & Schubauer—
Leoni, 1981) when it was found that subjects produced
operatory level behaviours more frequently if the test-
ing procedure involved the sharing of juice between the
experimenter and the child rather than a distribution
between two look-alike dolls. One could venture the
following hypothesis: the child must abstract from the
testing situation only the elements which are necessary
to the formulation of the response expected by the ex—
perimenter. However, the doll is a toy; the object of
many ludic activities of the child. Perhaps these dolls
could be seen as "distractors" in this situation (Z.e.,
distracting the attention that the child must focus on
the question of conservations of quantities) since the
object of the interview is to talk about the juice and not
to play. It should be noted, for the pretest used in
this research, that although this effect of experimental
staging appeared for all the subjects, it was stronger
for the group of subjects from disadvantaged social back-
grounds (and especially for girls of this milieu).

We will return later to the evolution of these effects
in funetion of the subject's sensibilisation induced
by the experimental paradigm itself. We will also dis-
cuss analogous processes in learning situations, des—
eribed by Doise & Mugny (1981) and de Paolis (1981) in
terms of soctal marking.

The interview itself provides elements to which the subject refers
in order to understand what is happening and to finalise his respon-
ses by considering one dimension rather than another.

1)

One can note the ambiguity of the notion of "play" in the presen-
tation of many psychological tests. The same ambiguity is like-

wise found in many educational 'games' that the child does not

really play with (if "play" implies a certain freedom of action).
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Rose & Blank (1974) repori, in fact, that during lesls
of comservation, the subjects who had to make two
Judgements (the one before the transformation and the
other after) presented operatory responses less fre-
quently than those who had only to judge once after
the mcztej'iaz had been transformed (cited by Light et
al. 1979).

McGarrigle & Donaldson (1974) offer a similar inter—
pretation of the observed differences in children's
operatory performances in their research already men—
tioned above, using a teddy bear.

Light, Buckingham & Robbins (1979) have likewise per—
formed experiments using tests of conservation and
have observed that subjects gave operatory level res-
ponses to tests of length and discontinuous quanti-
ties when the transformations of material seemed ac—
etdental and marginal to the interview. For these
authors, the attainment of the operational stage s,
in fact, "the establishment of that degree of perso-
nal autonomy or detachment which enables the child to
separate the meaning of words from the meaning of the
contexts in which they are uttered".

Smedslund (1977) after many years of research concer-
ning the notions of conservation, arrived at the con-
clusion that "there is a eircular relation between
logicality and understanding” (p. 3). "In order to
decide whether a child is behaving logiecally or not,
we must take for granted that he hao ccrrectly under-
atood all instructions and terms imvolved. On the
other hand, in order to decide whether or not a child
has correctly understood a given term or instruction,
one must take for granted that the child is behaving
logically with respect to the implications which con-
stitute his understanding” (p. 3). He comtinues:
"Piaget's assumption of the existence of such purely
structural entities as the additive grouping of elas-
ses, ete., is unacceptable to me because it implies
that human beings ean function abstractly, i.e., out
of context and independently of content."”

Smedslund considers that "the only defensible position
is always to treat his understanding of given situa-
tions as a matter for empirical study (...). Only
when presence or absence of logicality is studied and
understanding ie takem for granted, does it become
legitimate to describe children as "non-conservers",
adults as "mad", foreigmers as "inconmsistent and self-
eontradictory" and so on" (p. 3-4).

Heber (1981), in her examination of the methods of
interrogation customarily used by Piaget and his col-
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Leagues, affirms: "It is not clear whether the children's
own Jjudgements are drawn from them by means of a fairly
flexible discussion or whether the style of questioning
constrains the child to give the correct description
(...). Obviously comparison with other forms (are) now
needed in order to discern effective interactive in-
fluence"” (p. 190).

In this activity of interpretation of the situation (task,
social relations, finality), the subject refers to his previous
experience and to his systems of representations. This activity
often implies the use of different semantic systems which the
subject must abstract from or coordinate. The most facilitative
situations are obviously those where the homologies between the
evoqued universe and the present situation are such that the sub-
ject can refer to the former to structure the latter.

¢

Rommetvedt (1978) has observed a superiority in opera-

tory performances in Norwegian children when, faced with

identical figural material, the instructions make ex—

plicit reference to "snowballs" rather than "white circ-
les" in seriation and eross—categorisation tasks.

Rommetvetit (1979) constates, however, that this pre-

structuration which selectively attracts the child's

attention to a known category of objects (snowballs)

does not suffice for an operatory resolution by certain

subjects, especially those from disadvantaged backgrounds.

Following other observations of this type, Rommetveit 8

led to believe that "what in such experiments is con—

sidered evidence of incapability to cope simultaneously
with super- and subordinate classes may thus apparently
often be interpreted as a spontaneous transformation of

the task as intended by the experimenter. What s

achieved by that transformation is some real life signi-

ficance and plausibility for the social transaction:

the task is not any longer (as intended by the investi-

gator) a test of pure reasoning, but in fact a reasonable

everyday problem. A correct response, on the other hand,
tmplies acceptance of premises imposed by the adult,

premises which are entirely detached from plausible real v

life contexts of practical significance" (p. 19). For

this author, it is also clear that simple verbal explicd-
fationsis not sufficient to establish an intersubjecti-
vity between the subject and the experimenter because Tt
stems, in fact, from a more complex sccial process

(Rommetveit 1976).

Doise and Mugny (1981) invoke the notion of homologi
rather than the vague concept of an eventual ”fbmt%t-
arity", to explain, in the experiments with Rilliet and
de Paolis, the greater operatory progress made by sub-
Jeet dyads who worked with a structured material like

a clussroom or a playground rather than with a material
with identical spatial structure bul that was less soci-
ally marked for the child (houses and lake:).
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We have been able to see, from the studies cited above that in
order to successfully master a test situation, the subject must
possess the right knowledge and pre-requisite experience and have
attained a sufficient stage of maturation. Moreover, he must manage
to decipher the social situation in which he finds himself in order
to understand what is expected of him. He must be able to discern
which elements (among those he is aware of) form the basis of the
game led by the experimenter and to which he must respond. He must
therefore choose which dimensions of the situation to abstract
from. In order to do this, the subject must be able to refer to
homologous situations previously encountered. The degree of faci-
lity of referal will be dependent upon the subject's previous ex-
perience and the nature of the circumstances. Once the expected
response is identified how is the subject going to produce it?

' 2. Second phase: the formulation of a response by the subject

The activity of this phase follows directly from the first phase
of decoding and interpretation described above. It can even be si-
multaneous if the child proceeds by a form of 'trial and error",
i.e. trying out his responses on the experimenter and watching for
his reactions.

The subject's modalities of responses can be chosen from his
pre-existing repertoire of responses (verbal expressions, behaviour-
al models, systems of relations, etc.) which have been preconstruc-
ted by previous learning. They can also be produced by new coordi-
nations provoked by the novelty of the task at hand. In any case,
the subject adopts a particular model of behaviour and attempts to
make it function in the resolution of the task, adapting it if neces-
sary. During this activity of adaptation, the subject's simultane-
ous consideration of the reactions of the experimenter and of the
characteristics of the task can ‘lead him either to confine himself
to his chosen model of behaviour or to attempt other strategies such
as: the testing of another model, the modification of his apprehen-
sion of the meaning of the instructions, an abandon of the task or a
refusal of the relation which the experimenter tries to establish
with him.

An example of a reaction which is not merely cogni-—
tive is that of a 4% year old little boy of working
class origin who, after having been carefully ques—
tioned by the experimenter (in the presence of

1) Robinson & Robinson (1977) remark that when a message is not cor-
rectly transmitted between a locutor and its destinator, the young
child is more readily inclined to attribute the causes of these
errors to the listener rather than to the quality of the message
itself. One could ask oneself if such tendancy is not likewise
observable in certain researchers’ (or teachergg reports of their
interactions with a subject (or pupil) where the answer, more often
than the question posed, is judged inadequate (immaturc, ctc.)...
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several students) about the conservation of number,
leaves the room and then immediately returns, casts a
glance around, and declarec: "That's fichy!!

In an additional analysts of Perret-Clermont, Schubauer—
Leoni's data (1981), it was found that already in the
course of the first exchanges of the interview, and
particularly after being presented with a counter—~sug-
gestion, a certain number of subjects modify their
systems of response by switching to operatory respon—
ses after giving initial non-comserving responses. It
appears that for these subjects this simple counter-
suggestion "opens the way" to an elaboration of opera-
tory responses. Perhaps this is because this counter—
suggestion makes explicit the type of reasoning expec—
ted by the adult. It also seems that the counter-—
suggestion has a greater effect on subjects from ad-
vantaged socio-cultural origins. These subjects, more
often than others, evolved during the pre-teect itself.

Once the subject's interpretation of the situation permits him to
establish an intersubjectivity with the experimenter, the subject
elaborates his responses. He tries them out, retaining those which
function in the task and which seem to be acceptable by the experi-
menter and at the same time, susceptible to resolve the problem.
The subject is thus lead to eliminate certain behaviours and to re-
tain others; to abstract from certain characteristics or dimensions
of the situation and to concentrate on others. The responses that
the individual produces can either be new and in process of elabo-
ration or known and therefore ''rediscovered" hic et nunc with or
without the subject's being aware that they are the generalization
of behaviours or concepts previously used elsewhere.

We will not consider here in detail the difficult pro-
blem of the gemeralization of responses. However,
provided that a certain number of important precautions
are taken in order not to simultaneously modify too
many factors in the testing situation, it 18 interest—
ing to vary the tasks in order to test the breadth of
the newly-acquired competence. This ts why we have
used tests of generalization in certain researches
(Perrvet-Clermont 1980, Doise et Mugny, 1981a). Such
generalization can be regularly found.

Structures are not reified parts of the intellect of the subject.
We consider them as heuristic models elaborated by the researcher to
represent the dynamic of thinking of the subject. One could fear
however that in many debates (concerning, for cxample, the preco-
cious appearance of forms of a so-called "operatory competancy'),
the notion of structure has often undergone such a naturalisation.
Studies on child egocentrism, following the early works of Piaget,
seemed to have been likewise the object of controversy hetween
supporters and detractors of an cssentialism of childhood.
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3. Third phase: The subject adjusts his answer and elaborates
" ‘an operation response

For many subjects, taking an operatory test is probably already
in itself an occasion for learning. In the course of the experi-
menter's interrogation, the individual finds himself confronted
with the necessity to understand the situation and to produce a
behaviour, i.e. to formulate a response, which he learns is appro-
priate.

If, as we have just reported such experiments whose purpose
was not to induce learning but to test subject's competence levels
have nevertheless induced learning because of the psycho-social
dynamic of the testing interaction. We would obviously expect to
find the same type of psychosocial processes in experiments express-
ly designed to elicit learning or to observe development which we
will now examine.

a) Testing and learning situations

In a given learning situation, an individual constructs a res-
ponse. In so far as this response is new for him, one can say that
he learns it. As mentioned above, this learning was observed even
when such was not the intention of the tester. It seems however use-
ful to make a distinction between testing situations which are
designed as such by the researcher (psychologist or teacher) aiming
at assessing the subject's level of behaviour at a given moment and
learning situations (classroom or experimental situations) which are
constructed in such a way as to give the subject temporal and rela-
tional space in which to explore reality, gather information and try
out his behaviours and responses with the hope of attaining a super-
ior state of knowledge.

Testing situations are marKed by evaluative :finality and the
subject's responses are elaborated toward this ?9d. Nearly all
school learning situations are likewise marked. In so far as all
behaviour is, to a certain extent, a "response'" (i.e. the result of
an interaction with the social enviromment) it is clear that didactic
situations can be considered as essentially analogous to testing si-
tuations on many levels. However, the social interactions which
accompany didactic situations differ in significance and explicit-
ness and vary in their relative importance.

The tester guides the situation and expects acceptable responses
in a relatively brief period of time. The eventual long-term learning

1) It has been noted that in current educational practice, it fre-
quently happens that the teacher confuses learning with evalua-
tion. This is perhaps due to the habit of grading most of the
student's work,

2) It would be necessary, however, to examine how the subjects per-
ceive the testing and learning situations in function of their
past experience: do they make such a distinction between these
two types of contexts?
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consequences of the testing itself for the subject are neither in-
vestigated nor even considered by those desiring to establish a
cognitive assessment.l) Yet in regard to research on learning, it
is precisely these long-term effects which are expected and which
will be evaluated (even though sometimes the subject is not expli-
citly informed of the nature of these expected effects: another
way of negating the role of the subject's activity in the construc-
tion of meanings!).

These distinctions are helpful to understand individual situ-
ations. But the study of collective performances can also illus-
trate these points. Are group performances liable to be superior
to individual performance? Moscovici & Paicheler (1973), in their
review of literature on the subject, have already shown that it
is not possible to establish a superiority (or an inferiority) of
colTective performances per se in regard to individual performan-
ces. In fact, the quality of collective performances depends upon
a number of processes (the relation of the communication network to
the structure of the task, the existence of an isomorphism between
social relations and exchange network, etc.) which cannot always be
optimized for greater group performance. Studies of children's
cognitive behaviours have shown that, according to the circumstan-
ces, collective performances can be more advanced (in the sense
of being more logically structured) or can be equal or inferior to
individual performances depending on the experimental, psychologi-
cal and sociological conditions of subject groups studied (Doise
1973, Doise, Mugny & Perret-Clermont 1975, Doise & Mugny 1975,
Mugny & Doise 1978, 1979, Bearison in press).

In two recent studies, Russell (198la, 1981b) has
observed that performances of child dyads are not
always superior to individual performance and that
"when dyadic superiority did result in these studies
i1t was by virtue of the influence of one child's cor-
rect judgement". After carefully observing induced
interactions between subjects during the resolution
of Piagetian tests, Russell declares, refering to
Doise, Mugny & Perret—Clermont (1975), that "even if
dyadic performances is superior to solo performance
we can explain this by the notion that incorrectly
Judging children tend to adopt a ‘correct partner's
answer, rather than by the notion of socio-cognitive
conflict". Russell goes on to say that "if the errors
are ones of performance, not only are such conflicts
impossible but the above tendancy of the incorrect
child to comply with the correct partner's judgement is
thereby explained; the maker o{‘a performance error
should realize he is incorrect®) when this is pointed
out to him"3). But how does the subject come to

1) Pain (1980) makes an exception when she states that the diag-
nosis is part of the treatment.

2) Our underlining.

3) Opposite effects are sometimes observed. For example, Heber
(1981) has noted that, in dialogues between children, "mere
contention, even if it made the child realize other points
of view;had little influence" (p. 111).
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recognize the partner's answer as correct and to
accept 1t? We suggest that "conflict" should be
taken in larger sense than Russell's so as to
inclqde the simple confrontation of two distinect
opinions.

The superiority of individual or collective vperformances seems
not, in itself, an interesting debate. Rather, these researchers
point to another important question: how subjects function intel-
lectually when they realize their responses are incorrect and how
do they validate their intuitions? To speak of a 'correct'" or "in-
correct' response presumes the existence of a norm of correctness:
what is its criteria? What material, cognitive or relational as-
pects of the situation dees the subject take into account in order
to respond to the problem in way that seems logical and legitimate
in the eyes of the psychologist?

It is interesting to examine not only the testing situation
(as Russell has done in the two experiments cited above) but also
the important differences that can exist between various situations
of socio-cognitive conflict by studying their long-term cognitive
consequences for the participants. What effect does a confrontation
with a differing response have on the subject's cognitive function-
ing in another situation at a later time? It is neither pertirent
nor possible to resolve the question of a general superiority of in-
dividual vs.collective situations in regard to the cognitive perfor-
mances of participating subjects. However, an examination of the
long-term effects of collective situations could prove to be parti-
cularly illuminating for the understanding of the dynamic of the cog-
nitive processes which produce observed performances. This is what
we now will discuss.

b) In what cirecumsiances do collective situations have
lLong-term consequences?

Simple co-presence or any work in small groups (i.e. dyads or
trios) or large groups (i.e. teams or classes) represent, at least
potentially, an occasion for social interaction. The possible moda-
lities of collective work are numerous. One could even include in
the definition of ''collective situations' those in which the presence
of another is simply invoked. Yet, the precise cognitive repercus-
sions of these collective situations on their participants have not
all been systematically studied and are supposedly different. We
will center here our attention on several experiments which have
examined the possible effects of social interaction between two or
three individuals on participants' performances and generalization on
operatory tests.

Several of these studies have an explicit didactic purpose. i.e.,
eliciting learning, while others aim to observe a development. But
they are all characterized by the fact that they are concerned with
"closed" problems, i.e. problems to.which the adult holds the '"correct"
solution (by logical norms) and not open-ended problems (like for
instance those investigated by scientific researchers and described
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by Latour and Woolgar, 1979). The object of these studies can be
dealt with in a limited temporal space and does not concern com-
plex activities (such as those studied by Fiedler 1976) for
example which, by reason of their complexity, would be more per-
tinent to a strictly pedagogical point of view).

These studies have diverse theoretical references as well as
differing experimental procedurcs; some are concerned with group
work, others consider more limited examples of social interaction
like the simple confrontation with a model. The results of seve-
ral of these studies are interpreted by their authors by refe-
rence to social learning theories (Bandura 1971, Rosenthal &
Zimmerman 1978). Extending the hypotheses advanced by Smedslund
(1966) about the social origin of cognitive decentration, other
authors (Doise, Mugny & Perret-Clermont 1975, Perret-Clermont
19804 Doise and Mugny 1981, Perret-Clermont & Schubauer-Leoni
1981) in dealing with analogous experimental situations claim that
they observe more general processes: not mere imitation and trans-
mission of behaviour models, but the social construction (or re-
construction) of meaning.

In experiments using a three-step paradigm (i.e. collective
situation with an individual pre- and post-test), it has been re-
peatedly observed that situations where individuals must co-ordi-
nate their actions with one another lead them to produce new cog-
nitive coordinations of higher competence. Subsequent individual
performances demonstrate that these collectively ettained competen-
ces are consequently interiorized by the actors.!

Analogous results have been obtained using different
tasks: Judgement of conservation of quality, spatial
representation, inter—dependent motor activity, repli—
cation of geometric figures (Perrvet—Clermont 1980,
Doise & Mugny 1981) and mathematical formulations
(Schubauer—-Leont & Perret—Clermont 1980). Other au-
thors present similar results regarding these same
operatory skills (Mackie 1980, Rijsman et al. 1980)
or in regard to other mental operations: the evolu-
tion of the representation of distance (Fresard 1980)
the structure of moral argumentation in adolescents
(Bourquin 1981), the "Hanoi Tower" game (Glachan &
Light 1981) and exercises of cross—classification
(Valiant, Glachan & Emler in press).

Most of these experiments report some generalization of learn-
ing: the subjects exhibit newly acquiered bchaviours on tasks
other than the specific learning one and in some cases they pro-
duce arguments which can be considered as evidence of a decp under-
standing, going beyond simple memorization or habit.

1) In other words, in certain situations of social interaction, in-
dividuals construct an operatory "heritage' (cf. Bourdieu's use
of the notion of H;njtaqe] and are thereby '"priviledged" when
they find themselves in such situations which allow them to do so.
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We have already mentioned the theoretical difficulties
which surround this concept of "generalization"”. In
one of the experiments eited above (Perret-Clermont &
Schubauer-Leoni 1981), we tried to consider not only
the gemeralization of learming to other tasks but also
to other social settings or experimental scenarios.

Two types of social interaction between children of
soetally disadvantaged backgrounds were examined. In
one experimental condition, the non-conserving child
was instructed to equally divide the juice between him-
self and a conserving peer. In the other condition,

the non-conserving child was eonfronted by a conserving
adult model whose behaviour was matched to the conserv-
ing child in the first eondition. These confrontations
resulted in learming for both groups of subjects. How-
ever, the children performed on a more advanced cogni-
tive level on the pre-test if they were in a sttuation
of sharing with an adult rather than in an analogous one
using dolls. On the post-teat, these differences dis-
appeared for those subjects in the experimental peer
eondition but not for those of the modeling condition.
It seems thus that the learming situation imvoked by
peer confrontation is more susceptible than a modeling
situation to produce behaviours which can be generalized
to different socially marked situations. Is this dif-
ference between peer interaction and modeling a general
one, t.e. i8 the explanation to be found in the nature of
the subjects' soetal velations with the model or the peer?
This is, in any event, what was observed for this opera-
tory activity (at least at this specific developmental
level, in these etrcumstances, with subjects from social-
ly disadvantaged backgrounds ).

Situations which are identical in the eyes of the experimenter, can,
in fact, have different consequences for its participants. These
consequences can be at least partially related to descriptors such
as age, previous operatory level, socio-professional category of
parents and sex (Perret-Clermont 1980, Doise & Mugny 1981) and also
place of habitation (Fresard 1980). But the causes of the influence
of such variables remain to be explained. It should be noted that
"previous experience'" of the subject does not only refer to what he
has experienced and elaborated outside the experimental situation but
also to the experience accumulated during the experiment itself.

We have already reported here that it makes a difference
whether the subject is confronted by an adult model to
imitate rather than by a peer with whom he must active-
ly seek an agreement. We have also observed that the
Lattenr experience under certain circumstances permits
children from soecially disadvantaged backgrounds "to
bridge the gap" between their operatory performances
and those of peers from advantaged backgrounds: the
social experience offered by the experiment leads them
to perform as well as the others (Pervet-Cleymont 1980,
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Doise & Mugny, 1981, Perret—Clermont et Schubauer—Leont
1981).

Heber (1977, 1981) has studied these learning opportuni-
ties which are found not only in teaching acts but in
conversations as well. She has presented evidence which
suggest that "conversational interactions can signifi-
cantly influence the growth of understanding in the
child" (1981, p. 3). Heber suggests that "perhaps talk-
ing to another person produces interactive influences
which have less to do with the semantiecs and grammar of
the utterances than with learming to appreciate a prob-
lem from the standpoint of another". This author like-
wise finds that adequate learming conditions can eradi-
cate observed differences between children of differing
soctal backgrounds: "the lower working class children
took longer to learm the description within the three

¢ sesstons but by the second seriation post-test they had
reached the same level of competence in seriation as
their middle-class counterparts™ (1981, p. 8). In compa-
ring her different experimental learming conditions, Heber
found a certain efficacity in situations where the sub-
Jject had to either converse with the adult or explain
himself when faced with the incomprehension of a puppet
(or else when he received instructions explaining the
rules of the game). However, simple disagreement with a
peer or memorization of the correct explanations proved
to be without effect in her research.

The antecedent experience of the subject as well as that accumu-
lated during experimental social interactions are thus likely to
play a major role in the subject's elaboration of his cognitive
behaviour. These experiences could be said to shape the manner
in which the subject interprets the situation, evaluates the so-
cial relations in which he is involved, and engages himself in a
abstract cognitive activity. In several studies we have then
varied the experimental conditions between partners in order to
observe their specific learning consequences.

In our experiments (Perret—-Clermont 1980), we found
necessary the constitution of homogeneous groups of
subjects regarding school grade so that the children
would consider themselves as equal and hence would not
escape from dialoging with their partner with excuses
such as: "... he is too young, he cannot understand!".

Fimn (1980) (cited by Doise, Rijsman et al., 1981 who
replicated and confirmed Finn's results) obtains super-
tor operatory performances when subjects had to share
lemonade after invoking the right to equal recompensa—

tion for equal work. Dotse & Mugny (1981) have conducted
several experiments in which learning was greater when the
sttuation was socially marked in a homological sense, owing
to the fact that the social regulations directing the in-
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teractions favour then the homologeous cognitive coor—
dination.

But here again it is not possible to objectively define the
social characteristics of situations. They are always marked by
the subjectivity of the individual who perceives and interprets them.
Thus, another field of investigation would be to identify which
characteristics of a situation (cognitive, social, material and his-
torical) are perceived as conflictual, as demanding a resolution.
Pertaining to our study, we can ask ourselves in which circumstances
and by what procedures can an individual be lead to believe that a
conflict has such a ''cognitive" solution.

Levy (1981) has studied the effect of adult questioning

on the reasoning of the child., She has shown that the
stmple questioning of the subject's responses, even if

it does not confer any explanatory or correct informa-
tion, can trigger a re-structuration of his thinking in
the sense of greater perfection. However, this question-
ing loses its effects if, for social reasons, the adult's behavior
seems aberrant to the child. It would be interesting to
extend this experiment using other conflicting tasks with
a number of possible outcomes other than "rational" elabo-
ration. We know that all social interactions are not only
likely to produce more rationality. Yet it would be Tllu~
minating to be able to specify in what circumstances so-
called "logical” reasoning is elaborated. This could be
done by varying different types of tasks and scenarios as
well as the relational and sociological positions of part-
ners. Finn (1980) has demonstrated that children will give
clever answers to silly questions thereby showing that in
an experimental scenario subjects comstruct meaning out of
cues that do not pertain to the question itself.

We believe that the experimental studies reported here on think-
ing, and more specifically on operational thinking, although admited-
ly limited to occidental children in school situations, have illustra-
ted certain aspects of the dynamic of cognitive activity in this par-
ticular cultural environment. It seems evident now that it is not
possible to separate the cognitive and social origins of these beha-
viours. They are interdependant and should be considered within an
interactionist approach.

If one now turns to the field of education, one could well ask:
what are the possible applications of this understanding of the social
andcognitive processes involved in thinking? Under which conditions
can didactic intentions be realized in this same context?
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ITI. MATHEMATICS IN DIDACTIC SITUATIONS
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In the preceeding part of this paper, we have tried to show how,
in every test or learning situation, the subject's responses depend
upon his interpretation of other's expectations of him. This is also
true for pedagogical situations: learning can only occur if the pu-
pil has understood what he is supposed to do or know. The pupil's
attempts to understand the questions posed by the experimenter or
teacher can be undertaken in an active and conscious manner: one can
observe him trying out his responses, modifying and validating them.
But sometimes the interpretation of a situation imposes itself initially
without a conscious effort on the part of the subject. This would
- imply a simple transfert operated by the subject using salliant ana-
logies between the new situation and others previously experienced.
This generalization of behaviours can be facilitating at times and at
others the source of errors. It is always the subject's representa-
tion of the learning situation constructed in the framework of the
"intersubjectivity' established between himself and others which is
the base upon which dialogue and performances are elaborated (Rommet-
veit 1976, a,b).

The question which hereby interests us (and seems to be particu-
larly susceptible to open a wide field of specifically pedagogical
inquiry) is the following: how could one explicitly create "didac-
tic'"') situations constructed in such a way so that,when the child
seeks to understand and to respond to what is expected of him, he
would already be lead by this very activity to elaborate cognitions
which we would want him to acquire?

We have seen that the subject's capacity to actualize a competence
is not independant of the social and cultural situation in which he must
perform. Although these competences assuredly have a certain genera-
lity, it would be idealistic to consider them as abstract from the
contexts in which they function. The examination, for instance, of the
existence of ''décalage' (pertaining to the notional content, the task,
the relational context, the circumstances, etc.) permits to illustrate
the limits of such an abstraction.

Most of the studies that we have reported until now have been con-
cerned with operatory notions in a Piagetian sense. If we now turn to
more complex and more culturally marked notions such as those found in
primary school mathematics, we would expect to find that learning is
also (and perhaps even more) dependant upon the situations and circum-
stances in which it is engendered.

On a paper-pencil test presented in class, most of the
seven-years old pupils tested showed a mastery of mathe-
matical skill previously taught, namely the solving of
lacunary equations (for example: & + ... = &), They

1) For a study of the meaning of this term as it is used in current
pedagogical research in mathematics, see Brun (1981).
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seemed accustomed to this kind of task. However, when we
gaked them outside of the elassroom to colve similar addi-
tive problems in another context (using bouquets of flowers
or trays of candy) almost all the children did not effectu-
ate any transfer of their previously acquired knowledge
(Schubauer—Leont & Pervet-Clermont 1980).

In order to construct social situations where pupils are lead
to develop mathematical competences deneralizable to other important
contexts, it is thus necessary to understand the dynamic of thought
in its cognitive and social complexity in the particularity of
tasks, relationships and circumstances. The simple apprehension of
the subject's operatory structures 1s not sufficient for the infe-
rence of his mathematical competences. It is necessary to differen-
ciate the pedagogue's (or mathematician's) interpretation of the task
from the interpretation developed by the learner through his attempts
torespond (cf. Perret-Clermont, Brun et al. 1981).

a. Mathematics and Operatory Notions

According to Piaget, the operatory structures are foundamental
instruments of thought whose origin lies in bio- and psychological
processes of regulation. However, mathematics cannot be reduced to
a psychological origin given the fact that it is an intellectual
and cultural construction with a historical reality. Mathematics
has an institutional and social reality well before a given child
begins his own development and learning. Mathematics also differs
from Piagetian operatory notions because it refers to socially ela-
borated symbolic systems retained because they have proved to be
technically efficient.

Empirical studies of child development have shown that these two
objects which are, on the one hand, operatory ‘structures and on the
other, the content of mathematical knowledge, are not as directly in-
terdependant as previously imagined (Brun 1974, 1979, Vergnaud 1980,
Schubauer-Leoni and Perret-Clermont, 1980).

Didactic study in the field of mathematics would have a too narrow
scope if limited to merely observing the child assimilate pre-construc-
ted knowledge which he could not "master" previously. Pure assimila-
tion does not lead to active mastery if it is limited to automatized rules
of action and thought. We hope to be able to contribute to the under-
standing of the pedagogical processes that permit the child to learn
as well as to produce new mathematical understanding since no previous-
ly learned knowledge is directly applicable to all novel situations, as
we have shown earlier. Therefore, we would want to know under which
conditions the subject would not only acquire the particular modali-
ties ol reasoning or symbolisation taught, but also master the proce-
dure of mathematization itsclf. This we would call "appropriation of
mathematical knowledge signifying by that: active construction or
horrowing of systems of action and representation (and of actions on
represcentation), making them functional, modilying or rejecting them
when they do not correspond to the ends of particular tasks and/or si-
tuations at hand.
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Thus the elaboration of mathematical knowledge is not
an activity which can be explained by simple reference
to the Piagetian wotion of the elaboration of nperatory
structures. However, such transpositions of notions of
genetic psychology to the domain of didactical mathema-
tics have nevertheless been attempted.

Thus we find, in some curricula, the concept of classi-
fieation for example transformed into an educational
objective. From a Piagetian epistemological point of
view, mathematical knowledge originates in the coordina-
tion of operations of the subject, it was thus thought
that the systematic teaching of each Pagetian operation
would provide the curriculum content and thereby garan=—
teeing the acquisition of spectfic mathematical skills.
However, psychological reality is not identical to peda-
gogical reality (Brun 1974)!

Another aspect of this abusive *tTrhansposition is found in
the translation of certain epistemological definitions in
terms of teaching objectives. The most striking example
of this tramnslation is found in teaching manuals which
speak of the construction of number in reference to the
Piagetian definition of number as a synthesis between se-
riation and class incluston. The concept of number is
thereby transformed into scholastic exercises using seria-
tion and classification as curriculum content.

This positivization of the Piagetian epistemological de-
finition of number alters its original meaning. It limits
the child's activities because it ignores his possible
experiences with number and quantification under the pre-
text of constructing "what is" the concept of number (Rrm
and Schubauer—Leoni 1981).

In such transpositions, the 'coordination of operations' which
Piaget describes as fundamental but which is (and should remain) the
child's initiative is transformed into a curriculum structure whereby
its complexity is reduced to banality while the child's experience is
neglected. In fact, one finds there an interpretation of learning which
reifies the psychogenetic description and reduces the problem of the
acquisition of knowledge at school to one dimension: that of the con-
struction of operatory logic. But the individual's development of his
operatory structures in itself is not sufficient to ensure the appropri-
ation of cultural knowledge. In order to understand the processes of
mathematical learning (and its possible generalization) it is also
necessary to be able to describe the particular situation in which the
pupil is initiated to this subject: style of teaching, pedagogical
methods (curriculum, manuals, particular exercises), type of pupil
activity (alonc or in intcraction with adults and or pecrs), type of
production (verbal or symbolic), etc. If the subject is indeed the
originater, in collaboration with others, of his constructed meanings,
research should find the means by which to observe his ways of appro-
priation of targeted knowledge. However, one must not confuse the
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content of mathematical knowledge with general instruments of
thinking, even if the two are interrelated.

This would suggest a certain prudence in regard to the even-
tual temptation to gencralize the results of experiments on learn-
ing of operatory notions by considering them as directly trans-
posable, without verification, to situations of learning mathema-
tical notions in a school context. Thus, didactical experiments
concerning the pupil's appropriation of mathematics cannot be di-
rectly derived from studies of the conditions of development of
operatory structures. They would instead require specific expe-
rimentation examining the content of specific knowledge in diffe-
rent conditions. '

This means that we cannot simply generalize the effects
itdentified in our earlier researches (e.g. socto-cogni~
tive processes at work in operatory tests), assuming an

¥ ddentical functioning in mathematical tasks. The content
of learning changes the paradigm.
For example, in our experiments on the formulation of
additive operations by second graders, we observed that
in message editing tasks in dyads the modalities of social
interaction used in our other experiments contributed to
an amelioration of performances (in the sense of the pro-
duction of more explicit messages) ‘only if they were for—
mulated by two partners who were confronted by a targeted
"decoder" who would not always understand.  (Schubauer—
Leoni & Perret-Clermont, 1980).

This concentration on notional contents does not necessarily
lead us to a purely mathematical perspective which would confuse
the provisional or partial knowledge appropriated by the child with
that of mathematicians (Perret-Clermont, Brun, Schubauer-Leoni,
Conne 1981). Nor would it simply submit the teaching of mathematics
to the structuration of the mathematical discipline (such as it is
presented in scientific articles, for example). The notional con-
tents acquired by the pupil are the products of an interaction bet-
ween the subject and the school context.

The complexity of mathematical notions implies that their appro-
priation by the pupil is progressive. In order to make a given no-
tion accessible to the child and to elicit his activity, the tcacher
makes a new contextualisation of this knowledge different from the
context of the mathematician. It is not sufficient to define "'learn-
ing'" as a simple succession or accumulation of activities. In fact,
when the pupil undertakes a real mathematical task, he engages in a
ensemble of activities: claboration, validation and refutation of
models of action, representation or thought.

We have often observed (Schubauer—Leoni ¢t al., Tn prepa-
ration) Lhat although pupils have learned in class the
numbe rs and operatory signs of conventional matllema! 7oal
Sormalism, they rarvely sponlancously use them (n a context
of formulation of m:scages concerning additive actiodtic:s



- BT -

outside of class (whose use would have seemed func-
tional in this context to the adult researcher or
teacher!). However, when such formulations are de-
manded of these pupils in an in-class collective si-
tuation their recourse to formalism becomes much more
frequent.

In these same studies, we failed to observe any

direct relation between the acquisition of operatory
notions and the capacity to explicitly formulate mathe—
matical compositions or to complete lacunary equations
(a common school task for the 2nd graders who were our
subjects), Although we have observed certain parallel
evolutions of mathematical behaviours, we are as of yet
unable to say if they stem from an interdependent con—
struction (i.e. one competence depending upon the other)
or if they are the result of a partial resemblance bet-
ween the characteristics of these test situations which
the subgjects interpret differently according to the cir—
cumstance.

A notion which is considered as "'elementary'" in its presentation
is often falsely so, as the notional field to which it refers is al-
ways more vast than first imagined (as witnessed elsewhere by pupils'
learning "errors'). Moreover, the complexity of notions (on a mathe-
matical level) and the multiplicity of possible responses (especially
concerning the modalities of formulation) renders the hierarchisation
of subjects' behaviours quite difficult.

One can certainly measure the degree of explicitation in
puptls' productions elicited by activities of formula-
tion: but how is one to evaluate and analyse this? The
child s often explicit but this explicitness usually con—
cerns "details" which the adult thinks the mathematical
activity should be abstracted from. Thus, for example,
we have observed that subjects often indicated "details"
such as the color of the objects or the author of a par—
tieular action while it was the quantities in question
that were deemed important by us as experimenters. In
what conditions ecan the instructions given by the adult
become explicit in their intentions and non-equivocal for
the child?

Brun and Schubauer—Leoni (1081) have presented evidence
showing different levels (absence, incomplete or complete
presence) of composition of mathematical operations in
productions of subjects. However, it does not seem
possible (without refering to a cultural norm) to hier—
archize the different forms which subjects use to reach
their solution to a problem such as drawing, written
language, mathematical formalism. Preliminary data from
our studies make us think that it would only be under
certain conditions of soctal interaction that the sub-
Jjeet's recourse 10 habitual mathematical formalism would
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systematically corvelate with an increase in complete
mathematical compositions.

The study of processes of transmission of knowledge leads us
to look for the means not only to observe the subject's own mental
operations but also to simultancously discern the effect of dif-
ferent modalities of social and symbolic interaction on his think-
ing. 1n order to move from the study of the cognitive construction
of the "universal epistemic subject" to that of the acquisition of
historically and culturally marked knowledge, one is obliged to
specify the relation of the personal activity of the learner (as-
similation, restructuration, interiorisation) to the learning con-
text. One is hereby lead to consider the problem of the study of
the appropriation of knowledge as being, on the one hand, one of
identification of the pupil's provisional models that function in
given tasks (Vergnaud, 1977) and on the other, one of the process of
the transformation of these models, as affected by material, cogni-
tive and social characteristics of the proposed didactical activi-
ties (Brousseau 1978).

It s this type of transformation, for example, that
Balacheff (1981) has studied by observing the evolu-

tion of attempts by secondary school pupils to admi-
nistrate proofs during interactions of small groups.

Thus, one must study knowledge "at work'. It coincides with
the present preoccupations of genetic psychology to account for the
functioning of thinking (see, for example: Inhelder et al. 1976,
Saada-Robert, 1979). But the relations with the social and cultu-
ral context in which the function takes place remains to be speci-
fied.

B Didactic situations and scholastic tasks:

We have mentioned why it would be reductionist to assimilate
mathematical learning to operatory development. We are now going
to consider the risks of confounding the didactic "'situation' with
the ''task''.

We have already encountered this question relative to
operatory tasks and the diverse interpretations formu—
lated by subgjects. We have noted that analyses of these
tasks often concentrate on their formal characteristics
(logical complexity for instance) to the detviment of
the consideration of their relational and cultural di-
mensions.

Haroche & Pécheuxr (1372) have described vestrictions
wmposed by Lhe curvenl conception of "tasks": "In so
far as cognilive struclures appear to remain unvariant
acrocs a multiplicity of aituations, one Lhereby ima-
gines thal what one calls the "task" in copeviments on
the resolutton of problems s precisely and cxclustively
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defined by the nature of the formal invariant ... Like-
wise, "the content of the task necessarily appears to be
exterior to the formal imvariant which constitutes the
definition of the task. In other words, it intervenes
as inessential situational modalities, as residues of
eognitive filtering of the object”.

A didactic situation can be characterized as an encounter in a par-
ticular school setting between a learner and a teacher who carries

a message or intention in regard to him. This specific modality

of social interaction with its cognitive, social and material charac-
teristics is in turn inscribed in a larger institutional context -
i.e. the school - by which, as sociologists describe it,society con-
structs, reproduces and transforms itself. However, the subject's
“activity in the situation is not necessarily the direct reflection
of its properties.

Thus, one can observe many examples in claseroom &itua-
tions where one can elearly see that a strategy which is
adequate to the resolution of the problem is not used by
the pupil despite the faet that it was given to him in
the context of the situation and whose pertimence in re-
lation to the task was emphasized by the teacher in class.
Neither is it used by pupils who will later rediscover
this same strategy without realizing that it is identiecal
to the one given to them earlier.

It is thereby interesting to understand the constructive ex-
change which takes place between the models adopted by the subject
and the constraints of the situation. The didactician can arrange
these constraints to his liking in order to render them explicit.

His understanding of the representations actively formulated by the
subject can guide him by making him sensitive to repercussions of
his interventions. Mathematical knowledge thus appropriated by the
pupil will have meaning for him if it consists of notions which he
can identify and manipulate in the context in which they function.

As Brousseau (1978) remarked: ''We will admit that the constitution
of meaning, such as we understand it, implies a constant interaction
between the pupil and the problematic situations. This interaction
is dialectic (because the subject anticipates and finalizes his ac-
tions) when he uses his prior knowledge by revising, modifying com-
pleting or even rejecting it in order to form new conceptions'. The
question is now "to study the conditions that would fulfill the si-
tuations or problems proposed to the pupil" in order to '"favorize the
appearance, functioning and the rejection of these concepts'" (p. 109).

The didactic situations presented to pupils are culturally marked
and invested with a significance which depends on the social experience
of the individual. As mathematics is socially marked, subjects's be-
haviours in this field of cognitive activities likewise depend upon
their own socio-cultural experiences and personal history with this
particular subject. For example, our experiments dealing with acti-
vities of arithmetic composition and formulation have repeatedly re-
ported differences between boys and girls, and sometimes between social
groups. But we are not yet able to account for these diflercnces.
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Mathematics is the object of a particularly powerful social
marking, especially in scholastic contexts. It holds an important
place in educaton as indicated by the diversity and the duration of
instruction. In addition, it often plays a primary role in the pro-
cesses of scholastic selection. The subject of mathematics present-
ly polarizes the attention and expectations of parents. It pre-
occupies teachers and school administrators who are engaged in the
vast reforms of "modern math'". All this concern has evident conse-
quences for pupils (Degouy and Postic,»1981).

The question remains as to the exact circumstances in which
pupils perceive a problem as "mathematical' or "mathematisable'.

Concerning this subject, we have attempted to examine
how individuals react when they have to solve a problem
which they do or do not identify as mathematical. With
Caviechi-Broquet and Florimond (1981) it was observed
that adolescents offer quite different responses (differ—
¢ ing in their "correctness" from an arithmetical point of
view) varying in function of whether the question seems
to demand a calculation or,on the comtrary, 4is open Zo other
types of resolutions., Thus, arithmetic calculation was
at times meglected by the subjects, to be replaced by a
search for the soctal issue of the problem.
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We have tried to show firstly that social interactions and their
cultural contexts play an essential role in the elaboration of think-
ing and, secondly, that the subject himself is actively implicated
in the acquisition of his instruments of comprehension. The child's
activity is at the origin of his cognitive possibilites, however
this activity is in constant interplay with the activity of others.
The individual is, as it were, the '"co-author' of the development of
his intelligence. 1In his construction or appropriation of knowledge
his partners are the persons (adults or children) with whom he in-
teracts. He also inherits pre-constructed systems of meaning (sym-
bolic systems, structured by social norms, elements of established
or informal- knowledge, etc.) which he must appropriate (i.e. recon-
struct) in order to be able to use them.

§

From the studies examined here, it is evident that the learner
cannot be considered as a simple receiver of the knowledge that one
seeks to transmit to him. He appears to be actively engaged in an
activity which is neither a total creation nor a simple assimilation
but an appropriation of knowledge in a dynamic which can be described
in terms of construction and interaction. This knowledge is either
the result of a cultural production historically antecedent to the
psychological development of the individual in question, or the hic
et nunc fruit of an on-going collective elaboration in which he takes
part.

We think it important to go beyound the simple observation of
signs of a competence (operatory, for example) to re-situate them in
the context of their elaboration in order to understand their dynamics.

When these signs are considered in abstracto (i.e. abstracted
from the situational conditions in which they:appear) they can only
be interpreted as fundamental characteristics of the individual.

In fact they are the fruit of a social, psychological and cul-
tural dynamic. The individual manifestation of competences (opera-
tory levels, strategies of problem resolution, reasoning) can be un-
derstood as active responses of an individual who, with others, inter-
prets  the demands of the situation, attributes meaning to his be-
haviour') in function of his personal history and the specific cir-
cunstances in which he finds himself. [t is certain that the indivi-
dual is not always actively involved in generating meaning. However,
we have deliberately eliminated from our study the consideration of
activities (and their explanatory theorctical models) which transform
the learner into a passive recipient of intentional external deter -
minations (imposition of meanings, training, cramming, etc.’’. T[or
us, these determinations would only have meaning as an object of study
in so far as the individual acknowledpes the existence of these con-
straints on him. One can casily sce that this already transforms the

1) Not always consciously of course.
2) Or their scientific euphemization: drill, conditioning, modeling,
etc. when speaking of educative intentions.
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nature of the question by placing it in a domain which extends
beyond the present exposé.

This question could nevertheless be taken up in later
studies by examining, for example, in which circum—
stances the individual elaborates his cognitive facul-
ties within constraints determined by an outside
authority. Deconchy has identified the social func—
tion of orthodox thinking in religious groups. It
could be interesting to likewise trace the social
funetioning of thinking as it becomes orthodox in
school settings, t.e. "scholastie".

The reader who has recognized our attempt to integrate various
theoretical reflexions of widely different origins (Mead, Piaget,
Vygotsky, to name but a few) will have probably judged our inten-
tions over-ambitious, as they surely are!

In fact, our theoretical propositions in this exposé are admitted-
ly disjointed and incomplete and are but tentative responses to ''grand"
epistemological and psycho-sociological questions ... But our preoccu-
pation being the pertinence of these studies for pedagogical practice,
we do not seek a "total' explanation. Reality is always more complex
than experimental schemas. We see our experiments rather as means of
analyzing our own representations of learning processes in order to
test them (i.e., to elaborate, validate or refute them according to
the particularity of the context studied). In some ways, our research
process is analogous to the processes we have observed during subjects'
activity of learning.
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