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INTRODUCTION

The work of G. H. Mead (1934) considers the development of the mind as a
process resulting in an interiorization of conversations in which symbols gradually
replace elementary gestures and emotions. Vygotsky (1962) viewed the individ-
ual’s acquisition of cognitive operations as the result of social transactions that
allow the transmission of symbolic tools that are interiorized by the mediation of
language through their use in joint actions. These two approaches have had an
important theoretical impact in psychology. However, until the 1970s, there had
been no systematic empirical investigation of how experimentally induced vari-
ations in the social environment affect observable cognitive processes. Empirical
investigations of cognitive development within the Piagetian theoretical framework
were numerous, but researchers had paid no real attention to causal links between
individual and social factors because they made no distinction between social and
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cognitive factors, hoth concepts being reduced to logical operations regardless of
meaning. Indeed, Piaget jeopardized reflection on this problem when he postuiated
that socially coordinated and decentrated actions {interpersonal cooperation) and
mental operations (concrete operations} were “‘two faces of the same reality.”
These two types of processes were then confounded and identified with an ele-
mentary logical functioning because both processes seemed to imply reciprocity
and reversibility. This confounding is illustrated hy Piaget's research on the de-
velopment of moral judgment (1965) and intelligence {1950}, and in many of his
other works.

Because we were interested in the specihicity of cogmitive and social pro-
cesses that allow the transmission, creation. and acquisition of knowledge in
institutional setiings' with cultural aims, such as schools, we could not content
ourselves with psychological descriptions of individual cognitive processes and
interiorizations. We needed explicit accounts of the impact of various social
features of the human environment on the individual's development, as well as
an understanding of how the individual can actively operate on the social and
physical features of his or ber environment and gain knowledge from these ex-
penences. This focus led us to undertake a series of experimental investigations
that we will present here as our first generation of studies. In these studics, we
were primarily concemed with how social tactors aifect cogmtive performances
and how individuals actively use social resources to solve given problems. Cog-
nitive activity does nol display itseif in a social vacuum. and we wanted to identify
how social ciccumstances induce subjects te reconsider their answers or strategies
and how. in tumn, this fact affects the development of their personal cognitive
resources.

But in undertaking these studies, we were confronted by observations that
made us doubt the validity of our theoretical premises. We becaoie aware that
understanding cognitive development iy, at least to some extent, a metacognitive
endeavor. The psychologist’s a priori theories of whal is cognitive, what is social,
and what makes up development determine the focus of his or her observations
and methods of data collection (not to mention the ways in which he or she, as
a psychotogist, leams from research, experience, and partners?). Hutchins (chapter

"Classical Western psychology has tended ra consider educativnal problems as belonging to
the domain of applied research There has been a strong belief that a betier understanding of fundamental
psychological mechanisms and the processes of child develupment per se would promote better teach-
ing. as if the modalities of adequate teaching could be deduced from this bady of psychological
knowledge. We see this matter differently First. the child’s psychological functioning reveals itself
within social relationships fe .. with teachers and psychologists] that elicit certain types of behaviors,
and these behaviars cannot be understood independently of the context wn which they cmerge Second.
identifying the copmtive and socal processes that permmit the transmnssion and tearming of knowledge
in culturatly defined setings is a fundamental endeavor that raises vital guestions concerning the nature
of know iedge and cullure In particular, it ys itnpontant to understand to whal extent so-called cognitive
deveiopment i« dependent on the acquisition of sociocognitive knowledge in specific contexts.



13 in this volume) suggests that it is essential in cognitive sciences to consider
the attributional problem. Retflecting on our own research, we were struck by the
large gap between our understanding of what was occuming and our subjects’
understanding of the same phenomena. Was this just a question of sgnorance on
the parl of our subjects. considered “*naive laymen'' ignorant of the psychology
of cognition, or did our own understanding 1gnore what was at stake in learning
and experimental transactions? To answer this question, we studied our subjects’
metacognitive reflections and discovered that their cognitive activity was often
not so much a struggle with the logical and symbelic features of the task fas we
had hypothesized tn the first generation studies), but an effort to give meaning to
the persons and tasks with which they were interaching and o make sense of the
processes (notably conversational) that they were undergoing.

This led us to our second generation research, which was primarily concerned
with a close examination of the specific features of social interactions themselves,
not as causal factors eliciling copnitive transformations within the subject, but as
the vebicle mediating the transmission of meaning from the person who defines
the problern and demands cognitive performances to the person (subject) who tries
{or does not try; to comply with these demands. Our dats from these sccond
peneration studies report recurrent misunderstandings between these two inter-
locutors (whatever their training or cognitive level). Our work points to the limits
{or even the mmpossibility) of 4 content-blind or context-free psychology and
indicates new directions for the study of the teaching—leaming process, taking
into account not only the objective characteristics of the social and physical
environment in which subjects develop their cognitive resources but also the
meaning that subjects atribute {and ieam to attribute} to these objective® envi-
ronmental charactenstics.

We start this chapter by discussing our first gencration studies concemed
with the preconditions and consequences of social interactions an the individual's
cognitive behavior. This is done in two ways: One 15 the experimental varation
of social factors and the measurement of their subsequent impact on the operatory
level of the subjects; the other is the examination of the subject’s use of social
resources to solve cognitive problems, particularly in the case of ambiguous
information. We then discuss the limits of these studies. panticularly their under-
estimation of the subject’s endeavor to make sense of the social situation before
solving—or even perceiving—the logieal problem presented by the experimenter.
This will intreduce the seeond generation studies, in which the unit of analysis
is no longer the individual’s cogmitive behavior but the social interaction itself.
Social factors are no tonger considered external independent variables affecting

*Jt 15 important to question whether these characteristics are truly objective. For the sake of
rescarch, at Jeast in thes comnbution, we consider the expenimenter's point of view as besng abjective
cognition



the cognitive tesponses. but appear to be intrinsic parts of the process by which
persons create meaning: The interpersonal coordination of actions and symbols
create the task and the problems; the endeavor of finding solutions for these
problems is not only a logical affair, but such identities, status, and role definitions
are also at stake. We then illustrate this with data collected both in testing situations
and in school situations.

SOCIAL FACTORS AND COGNITION: THE FIRST GENERATION
STUDIES

The Social Construction of Operatory Structures

An interactionist and constructivist model of development

Our first set of studies, initiated with W, Doise and G. Mugny, aimed to observe
the impact of social interaction on the individuai’s cognitive development and
used Piagetian tasks of conservation of quantities (liquid, number, and length)
and representation of spatial relations (Doise & Mugny, 1984, Doise, Mugny. &
Perret-Clermont, 1975; Perret-Clermont, 1980; Perret-Clermont & Mugny, 1985,
Perret-Clermont & Nicolet, 1988; Perret-Clermont & Schubauer-Leoni, 1981).
The basic paradigm of these studies consisted of a pretest to evaluate subjects’
operatory level followed by an expenimental session (usually a week later) in
which subjects underwent different experimental treatments (e.g., solving the task
alone or with peers. observing an aduit model, or being confronted by a contra-
dictory judgment given by an adult or another child). A week later, a posttest
{similar to the pretest but with additional items to test generalization) assessed
progress made by the subject. We briefly review the results of this line of research
and then list some of the questions these data raise.

Studies using this paradigm have repeatedly confirmed that, under cenain
conditions, children who were initially nonconservers on a Piagetian conservation
task are likely to progress in the structunzation of this operatory notion if an
adequate experimental session gives them the opportunity to interact with peers
concerming this notion. Such progress does not occur for control group subjects
who have had no peer interaction.

Systematic variation in the composition of the experimental peer group has
demonstrated that the number of participants involved (two or three) does not
directly determine cognitive progress and that this progress cannot be explained
in terms of compliance to a majonty position. In fact, compliance alone cannot
explain the results. A detailed examination of the content of peer-group discussions
during the experimental session and of subjects’ argumentation in the postest
reveals thal the latter is not a mere imitation of the former. Those subjects who
progress to the stage of conservation manage. in the postiest, to defend their newly
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acquired cognition with “'new’
their partners during the experimental session). Likewise, the smalt but consistent
generalizations to other conservation tasks observed during the positest cannot be
explained simply in terms of imitation of partners or compliance to their point of
view. The responses that these experimental subjects have developed are hence
cognitively superior to their previous ones. The subjects have become capable of
a larger integration of vicwpoints. They are not merely repeating a rigid response
or imitating a peer; they are producing ncw reasoning Lhat they can defend with
argumnents. Hence, the learning that occurs in these expeniments is not of a re-
stricted nature based on an associztive or stimulus/response model but involves a
complete restructurtng of the subjects’” modes ol thinking, allowing them to per-
form at a previously unaitained concrete operatory level.

What can account for this signmificant change in the child's own logic?
According to Piaget. a change of developmental stage occurs as a result of a
combination of four factors {maturation, physical and logico-mathematical ex-
perience, social experience. and equilibration) and is purporiedly a relatively slow
process. 1n the research we have discussed, subjects were observed to progress
from one operatory stage to another over a very briet period of time (from 5 to
10 minutes). The tack of progress of control group subjects rules out mere ma-
turation or personal familiarization with the physical and logico-mathematical
aspects of the task as explanations of these results. I the observed progress was
due to an equitibration process, what could cause the disequilibrium that engenders
the observable restructuring of subjects’ mode of thinking?

In the various studies, different experimental conditions were created in-
volving different types of social interactions: confrontation with a pcer of the same
cognitive level or a more advanced or a less advanced level (Perret-Clermont,
1980); or confrontation with a correct or an incorrect adult model {Doise & Mugny,
1984; Lévy, 1981 Perret-Clermont & Schubauer-Leoni, 1981). These experiments
show that it s not necessary (o present the child with the correct solution during
the experimental session. Even if the subjcct’s pariner or model does not reason
at the concrete operatory level, the experimental session of social interaction can
stiil be an opportunity for the subject to progress to this level on the subsequent
posttest. But for this to happen, the subject must confront his or her own incorrect
response with a different (although not necessanily correct) point of view. This
means, for example, that a confrontation with another nonconserver can be a
source of progress for the nonconserving child, provided that the partner’s incorrect
response is different from his or her own. This holds true even if the partner is
an adult, but only if the partner provides plausible responses and not seemingly
meaningiess behaviors (Lévy, 1981). Confrontation with an incorrect response
can be a source of progress, but the mere observation of an adult model has a
lesser impact than does social confrontation with a peer. Hence, it seems that it
is the sociocognitive conflict provoked by the confrontation of at least two di-

arguments {1.e., different from those hcard from



vergent responses that 35 the ongin of the restructuring of the subject’s thought.
This 1s true even if the two divergent answers are equally wrong. This conflict is
sociocognitive, not just cognitive, because the presence of another person obliges
the subject to take nto account the existence of a cognitive response different
from his or her own. It is sociocognitive, not just social, in the sense that the
confrontation’s aim s not negotiating the participants’ identities, their motivations,
or any other affective or emotional aspect of the interaction, but only the under-
standing of the conceptual matters involved in the task.

Within the Piagetian theoretical framework, Inheider, Sinclair, and Bovet
{1974), as well as other authors, have stated that the source of progress lies in
the cognitive conflict generated by the negative feedback to the child’s response.
Our research indicates rhar this feedback is aiways socially mediated. When con-
fronted by negative feedback {i.e., a viewpomnt different from his ur ber own),
the child is faced with an objection to his or her mode of thinking. This objection
can b presented directly to the child or through an experimental device designed
for such a purpose. Our hypothesis is that the more direct the conflict that rakes
place in the social interaction, the more likely the interaction will trigger a copnitive
restructuring

But sociocognitive conflicts do not always result in developmental progress.
At Jeast two conditions must be fulfilled for progress to occur. One 1y that the
subjects must have the necessary cognilive prereyuisites to benefit from a given
social interaction sesston. For example, for the conservation of number, only those
nonconservers who can enuvmerate the tokens {count the number of tokens in the
line) or who can place two sets of objects in onc-to-one correspondence are likely
to progress to the operatory stage after being confronted by a peer with an opposing
viewpoint. Secondly, social confrontation is fruitful only if the gap between the
partners” cognitive skills is not too wide (Doise & Mugny. 1984) That is, certain
cognitive skills are needed for the child to benefit from the sociocognitive con-
frontation, which, 1n tumn, strengthens his or her competencies.

These results can be integrated in an interactionist and constructivist model
of cognitive development in which social and cognitive factors engender one
another in a sequential order that reveals the progressive development of mental
structures. New mental organizations make the subject capable of engaging in
new social interactions, which, in tumn, foster new mental organizations,

In formulating this intcgrative model of how cognitive and social processes
interact 1 produce cognitive growth, a model that accounts for much of the results
of the [irst generation studies, we are still left with a series of observations that
cannot be explained by this model of development. We will now briefly present
some results whose interpretation questions certain premises of this first model,
notably the strong distinetion we originally made between what is social and what
is cogmtive, and the idea of what 1s the content of development. We will see that
cognilion is not as auionomous a {unction as postulated iminally but 1s the result



of the individual's dependency on the communication constraints of the settings
in which the individual grows and the pattemns of intersubjectivity that the indi-
vidual’s partners invite him or her to establish (see Hutchins® chapter in this volume
for a related analysis in adulthood).

Some facts remain unexplained

One unexplained fact that has been repealedly observed is sex and social class
differences in pretest performances that sometimes disappear by the postiest under
certain types of experimental conditions (Nicolet, Grossen, & Perret-Clermont,
1988; Perret-Clermont, 1980, Perret-Clermont & Mugny, 1985; Perret-Clermont
& Schubaver-Leoni, 1981). It seems that, given the opportunity to interact in
cerain social settings, lower-class subjects are likely Lo catch up (after a 10-minute
experimental session) with their middle- and upper-class peers and eliminate the
“developmental tag'' (or *‘sociocultural handicap') indicated in their pretest
performance. This result is not predicied by Piagetian theory, because Piaget's
model secs development following a slow, integrative process in which maturation
has an important role. It also casts doubt on the adequacy of such global concepts
as developmental lag and sociwocuitural handicap to account for differences in
cognitive developmental levels when these so-called handicaps can be eradicated
by a brief confrontation with a peer. What 1< it, then, that actually changes in the
subject’s cognitive level? Is it tis or her cogmiive level of compelence (i.e.,
operatory stage) or his or her understanding of the type of thinking that is expected
to be displayed in this context?

A second unexplained observation is Lévy's (1981} finding that cognitive
progress subsequent to cermain social interactions occurs most often when the
subject has been associated with the same adult experimenter for the three phases
(pretest, expertmental session, and posttest) of the research. The integrative model
predicts the importance of confronting a point of view that is cogmitively divergent
but does not accoont for this role of the personal relationship with the experimenter.

A third unexplained obscrvation, made by Doise, Dionnet, and Mugny
{1978), as well as Donaldson (1978) and other researchers, 1s that the subject’s
performance level for a given operatory task can vary according to task or type
of instruction given. {For a review of this debate in relation to Piagetian theory,
see Light & Perret-Clermont, 1989.) To what extent do these tests assess the
subject’s operatory level? Or do they actually test a subject’s communicative
competence? Does the subject engage in individual reflection before answering
the experimenter’s questions, or does he or she rely on cues implicit in the adult
discourse? Perhaps the child’s cognitive performance is the result of interpretation
of not only the cognitive dimensions of the task but its social meaning as well
(see Goodnow’s, 19904, report on the role of the audience). We will address these
questions in the discusston of our second generation studies. But ket us first consider
another approach to the interdependence of cognitive and social behaviors.



The Subject’s Use of Social Resources for Cognitive Tasks

Autonomous cogmnitive activity or comphiance?

In another series of irst generation studies, Pemret’s (1977, 1978) explorations of
subjects’ social behavior on cogmitive tasks pose similar questions about the 1den-
tification of cognitive tasks and relevant behavior to accornplish them. Some tasks
are of such a nature that the knowledge and skills required to pertorm them correcily
go heyond individual refllection and activity with objects This 18 most evident in
the resolution of tasks using conventional or technological information Many
sipns, tules. and notations rely on social consensus and cannot be invented or
discovered by the individual alone. Like socizl norms and habits, they are made
accessible to the individual by social transmission. Although the development of
subjects” understanding of such a task or problern can be a function of their own
intellectual competencies, they cannot acquire the cognitive reseurces needed to
solve the problem without drawing un the knowledge of other people. Likewise,
the child ts active not only in exploring the physical environment and the con-
sequences of fus or her actions on it, but also in gquestioning the socisl environment
and obtaiming nformation from others (Berlyne. 1962; Bruner & Olson, 1973)
Questiomng can be a very adaptive behavior under certain circumstances and
sometimes 15 the only means of finding a solution to a piven lask. But when 15 a
subject who undertakes a compiex task bkely to use socal resources to obtain the
information needed?

The study of questioning behavior 15 particularly complex; many lactors and
processes exptain why subjects do or do not ask tor needed informatien. In her
review of research on help-seeking behavior, Nelson-Le Gall {1985) argues for a
reconceptualization of help seeking to consider primarily the adaptive and instru-
mental function of this behavior, which 15 seen as an achievermnent behavior. In
this perspective Nelson-Le Gall (1985, Nelson-Le Gall & Jones. 19903 pays more
atiennion to the leaming and cognitive processes invuolved than to the sucial meaning
of help seeking She also sbows thal an approach locused on personal and socio-
cultural characteristics is not sulficient to account for the observed variability of
this bebavior,

Inspired by Rebinson and Rackstraw's studies 1 1975) on pupils’ questions
and answers, Perret’s overall goal was to study the interdependence of cognitive
and social factors, looking specifically al the connections among the chuild's cog-
nitive upprehension of a task, perception of the situation, expected social role,
and social behavior

Perret’s observational studies of 8- to 1l-year-old children’s resolution of
technical tasks (¢ g., peometrical drawing or construction ot @ mobile or electrical
circuit) were aimed at eliciting verbalization during task resolution to explore the
connection between the subject’s mode of problem solving and his or her questions.



When presenting the task to the subject, the experimenter aiways wnsisted on
remaining available to the subject in casc the child had questions. difficulties, or
lack of information, hoping that the child would establish a dialogue concemning
his or her resolution of the task. Results showed that the majority of subjects had
difficulty establishing such dialogue during their task resolution and asked very
few questions. To efi 1t subjects’ questioming, the experimenter was obliged to
repeat the instructions several tmes. This device worked tor a few subjects. who
increased their questions almost for the sake of asking questions and not as an
aid to their problem solving.

Subjects’ questions could be regrouped into two general categortes according
to the function of the piven question About half of the questions posed corre-
sponded to the experimenter’s expectaions and were aimed at a betier under-
standing of the task (e.g., conceming properties of the material, details about
information given or terms used, of characteristics of the actions required). The
other half were aimed at obtaining the cxperimenter’s appraval of the subjects’
behavior, with children checking to see if their productions were accepted. Such
children asked questions in search of feedback, wanting to tw told what to do.
By asking these guestions, subfects test the adult’s behavioral expectations and
check their conformity to (supposed} social norms of adequacy. Contrary to what
might be expected, these observations indicate that children’s remarks and ques-
tions embedded in the adult child dialogue de not reveal thelr autonomous cog-
nitive activity but rather therr attempts to comply with the sociocogninve demands
of the adult as mediated by the given task.

In some tasks, Perret manipulated the information necessary for task reso-
lution. For example, 6- to 10-year-old subjects were asked to make drawings from
incomplete instructions ar o build constructions frum ambiguous schemas. Perret
wanted to determine whether subjects would be aware of the incompleteness or
ambiguity of the task instructions and. i so, whether they would ask the necessary
questions. Resuits showed that subjects” behaviors vaned with age. The youngest
subjects did not notice the deficiency of the task instructions. They solved the
task on their own without checking their solution against possible alternative
solutions. Their questions did not refer to the ambiguity of the instructions. Ro-
binson and Rohinsoo {1976) observed that young children, in the case of com-
munication difficulties, tended to blame the listencr more often than the speaker
and never analyzed the message wself. Perret’s results could be interpreted as
demonsirating the same tendency: Instead of focusing their attention on the task
instruetions, children tended to take responsihility for resolving the task as best
they could without profiting from adult help or other social features that could
facilitate their effons.

Although the oider subjects were aware of the ambiguities inhereat in the
task instructions, many of them tried to solve the task by themselves without
asking for help. They used various cues to infer the missing information and
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reduce their uncenlainty {(without, however. checking to see if their inferences
were correcty Other subjects Jdid attempt to seek heip from the experimenter, but
fewer than half the questions these subjects asked concemned the information
missng from the tnstructions  instead, subjects were concermed with asking the
adult aboyt the “right”” oF “appropoiate”” thing fo do. This “‘rightness’” seemed
to be more refated o soctal approval than to the internal logic of the task.

More open questions
These obsenvatiuns show that research paradigms built on supposedty clear dis-
tnctions between what is social and what is cognitive will have an inherent
weakness, becaose the vausality of soctal and cognitive processes is, at the very
least, circular and 1 perhaps even more complex (for a parallel discussion of the
siwtal nature oF metacogmtive processes, see Bell, 1985). The aim of the studies
reported sbove was to tdentify the cognitive processes that permit the social actvity
of guestroming  But these so-culled cogninve processes do not apply oaly to
waderstanding the task and the natere of the cogmitive difficulties o presents (e.g..
the aeced tor suppiementary informateon) They also inelude the simuitaneous
understanding of the social relanonship established by the experimenter when
presenting himsel{ or herself and the task to the subject. The results of these
studies have shown that the adult’s signaling 10 the child that questions were
welcome (and even destred) was not sufficient to trigger cognitive questioning.
This observation leads us o wonder now the child interprets his or her role as
subject in this sitwation  What dues “solving the task™™ mean to the child? Does
the child beheve that dispiaying autonomous problem-solving behavior (cven if
the outcome 1 Incorrectt 18 prelerable to verbalizing and questioning the adult?
Under what sociocognitive conditions do children feel they can legitimately draw
on other prople’s knowledge as a resource for thewr own understanding?
Reflecting on these questions, we wondered aboul the school expenence of
these children. Does schooling cultivate (and if so, how?) the 1dea that the adult’s
presence is a resource that the pupd can use when fuced with difficulty involving
acomplex task? How does instruction in schools promote (or discourage) children’s
reflexive and metacogmtive capacities. their understanding of how to deal with
ignorance, and therr capacity o guestion others as well as themselves? And how
do children think tand display their thinking) about specifie objects, events, and
notions and not only «or 5 11 only?) about a supposed set of expectations in the
adult’s nund? This idea again raises the question of the content of development,
which was our central concem in the second generation studies.

THE SOCIAL CONSTRUCTION OF MEANING: THE SECOND
GENERATION STUDIES

The studies we have presented so far were based on (a) the premise that cognitive
development is associated with information seeking and the growth of logical
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competencies (and, in parucular, of operatory structures) and (b) research para-
digms that assume a disassociation of social and cognitive factors in order to study
how these factors impact on individual behavior. Results have shown the signif-
icant impact of social factors on cognitive behavior and call for a detailed ex-
amination of the exact processes wherehby social interactions affect children’s
understanding. Yet this interactionist and constructivist perspective cannot entirely
account for a series of ohservations showing that the modalities of the social
interaction, as well as the nature of the developing competencies, seem to depend
on the meaning that the social interaction conveys about the context and content
of the task. Operatory structures, in particular, do not seem to develop in a social
vacuum independently of the content of the problems through which they are
activated. Hence, we must study these social interactive contexts and take seriously
the matters dealt with in discourse.

This concern led uy to conduct a second generation of studies in which the
“unit of analysis™ (Wertsch & Sammarco, 19835) shifted. Up to this point, the
child's cognitive respanses hud been the object of our focus and had been seen
as related to social factors considered as independent variabies, The unitof analysis
had been the individual's behavior. But another possible unit of analysis is one
that focuses not on the individual and his or her specific behaviors but on the
sacial interaction itself. Instead of examining the preconditions and consequences
of social interactions, we decided to observe the modalities of these encounters.
How is the relationship constructed? How is the task mutually constructed? How
do the interlocutors manage (or fail} to establish a common object of discourse?
Who regulates the dialoguc, and is this regulation social or cognitive?

We will see that the circular causality between social and cognitive factors
that has been described 15 even more complex. Indeed, the cognitive activity of
the subject applies not only to his or her undersianding of the logical features of
the 1ask but also to the task's meaning within its context and to the understanding
of the social relationships that partners (experimenter or peers) establish around
this task. We will see that the perceived meaning of the social interactions. the
reasons for their occurrence, and the context in which they occur will affect the
way the subject considers the task, deals with it, and reflects and communicates
about it. Qur studies focused on two different contexts: the setting of diagnostic
psychological tests and the context of teaching, learning, and assessment at school.

Operatory Structures and Context in Testing Situations

Experimental social history and prior experience

As mentioned eariier, when social factors are considered as independent variables,
researchers observe regularities that are difficult to explain, among them the
repeatedly found correlations between the sociclogical characteristics of subjects
{e.g., sex, social class, urban or rural environment) and their operatory level.
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Before developing hypotheses on the possible mediators of these effects, it is
important to make two episternological points: (a) that correlations are not nec-
essarily signs of' causal relations; and (h) that, because differences always seem
to favor urhan upper- and middle-class subjects, an ethnocentric bias on the part
of psychologists cannot be exchuded. A critical question regarding these repeatedly
observed sociological differences, then, 15 how this bias operates. This question
calls for an integration of sociological and psychofogical accounts of cognitive
development (Goodnow. 1990b).

To explore this question, we have started to consider systematically the
soctal groups to which subjects belong. it appears that certain experimental con-
ditions have a greater impact on subjects” task performance than do others only
for certain social groups (Perret-Clermont & Schubauer-Leoni. [9813. For in-
stance, in this research sample, the performances of lower-class girls differ from
the rest of the population. They do better on the conservation of liquids test if it
is presented to them in the classical manner as a comparison between the exper-
imenter's glass and their own. but their performances Jrop when the task is staged
so that the juice is to be divided between two identical dolis. This task staging
has no efiect for boys and middle-class children.

In another study, concerned with sacial marking, Nicolet noted that children
from rural arcas (especially farmers’ children) perforin better on the conservation
of liquid test after playing a cooperative rather than a competitive gamic with a
partner, and when a rute of equity ol distribution ol reward 15 applied to sharing
the juice between partners. But this emphasis on equity has ne eftect Tor their
urban contemporaries (Nicolet, Grossen, & Perret-Clermont, 1988). These results
mean that the reported effects of task presentation and experimental instructions
(Donaldson, 1978: Light & Perret-Clermont. 198%) on subjects” performance are
likely to vary as a function of sociological parameters, They are also dependent
on previous expennmental procedures expenienced by the subjects. For instance,
we observed in the above mentioned study that those lower-class girls who per-
formed poorly in the doils condition did better after interacting with a peer during
the experimental session. This was not the case for lower-class girls who observed
an adult model during the experimental session. Likewise, in this experiment,
group differences occurred as a function of the type of glass used in the conser-
valion of liquid task. with girls performing better when they were given the wider
glass than when they were given the thinner glass, perhaps hecause the latier gives
nonconservers the iHusion that they have received more juice {see also Rijsman,
1988).

How can we account for such varied results? We sugpest that subjects derive
meaning from the experimental social history that they have undergone {prior
experiences and interpersonal relationships within the test and social interaction
situations). In other words. there is no *‘dolls"" or "“glass™ effect as such, but
rather a complex interaction between the sociocogmitive components of the ex-
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perimental episode and the charactenisucs of the staging of the operatory notion
that is presented to subjects by the task.

Establishing a common object of discourse and reflection

Results on the impact of the task presentation led us to initiate a series of studies
focusing on children’s perception of the testing situation itself to understand better
what efements play a role in the elaboration of children’s responses and what
social knowledge is required to interpret adults” discourse and, hence, succeed at
the task. Testing episodes were vidcotaped. and observations of the social inter-
action between tester and subject during the pretest revealed all sors of cues by
which an intersubjectivity is established between the two partners that will permit
the subject to abstract, more or less successtully, the adult’s object of discourse
iBell, Grossen, & Perret-Clermont, 1985; Grossen & Beli, 19%8; Perret-Clermont
& Brossard, 1985).

A basic observation cerroborated by several of our studies is that the adult
and the child do nol always share the same perception ot the situation. For instance,
Grossen (1988) has observed numerous misunderstandings between tester and
subject at the beginming ol the conservation of hguds test when the subject is
asked to equalize the contents of the two identical glasses. Some children spend
a lot of time on this prelinunary equalization, as if they vnderstood this Nrst
demand as the major activity ol the intervicw and not just a step in the establishment
of the premise of equality necessary for the rest of the task. Nonconservers are
more likely than others 1o misinterpret this first demand.

During the pretest, certain nonconservers suddenly become capable of giving
conserving responses and correct justifications after the experimenter’s conserving
countersuggestion. That might be because the presentation of a diffesent answer
makes the subject aware of the nature ol the question and cues him to the adult's
expectations. If so, the child's response is not necessarily a reflection of any
cognitive progress made during the testing Interview, but rather a matier of un-
derstanding what the adult wants to talk about. Siegal (ehapter 2 in this volume)
presents evidence of the imponance of these conversational conventions. Under-
standing these conventions is both a cognitive process and a matter of adequate
socialization or accuituration (see Rogoff, 1982, p. 143) to the experimenter’s
conversational patterns.

A close look at video tapes and transcripts has made clear to us that, on the
one hand, al! subjects are not necessanly faced with identical tasks or procedures,
even if procedures are rigorously standardized in the eyes of the tester. On the
other hand, in practice, the psychologist has o go beyond a standardized testing
script 1o make the subject’s mode of thinking converge toward his or hers, using
various sociocognitive strategies. This is similar to what Rogoff (chapter 16 in
this volume. Rogoff & Gardner, 1984} describes in situations of guided paruci-
pation; there is a building of an intersubjectivity in which nonverbal monitoring
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and adjustment are required on both sides. The subject must accept the interaction
and enter nto the game according 1o the adult’s (normative) expectatiuns if he or
she wanis to seeceed on the test. We can observe a subject toying to decode the
tacit assumptions of (he adult concerming the definition of the situation. the ex-
pected roles, the locus ol the discussion, and the taken-for-granted aspects of the
interaction as the subject tries out answers and even tries to save face—all pro-
cesses similar to those described by Levine and Maoreland (this volume) in relation
to the dynamics of a newcomer in a work group. In order to respond correctly o
the conservation of liquids test, the child has to understand the requirement to
abstract from. among other things, the percepiual evidence displayed ti.c., the
dimensions of the glass, the level of the juice) and the social retationsiip of the
pariners fe g social nghts due o agei. Only under these conditions can the two
partners discuss the abstract concept of the conservation of the quantities of liquid.
In this negotiation of a common definition of the object of discourse. tester and
subject are in an asymmetrical relationship in which the adult mantains control
of the structure vl the verbal exchange, piving the adult the power to detine the
object ol discourse and the cntenia of comprehension. Each testing interaction
consists of social {and testing} routines, as well as individual strategies embedded
in personal and relational experience taking place in & (more or less) sraged and
instrrutionahized situznion that each partper interprets according to his or her own
references

The data just presented can also be read as ilustrating that so-called inds-
vidual lesung s actually a complex social interaction in which the subject puts
into play a wealth of social knowledge and skills, including the resolution of the
task and the meonitoring of the social interaction using interactive strategics. Is
this the case only tor psychological testing or does the display ol scholastic
competence rely on the same processes?

Scholastic Knowledge and Context in Testing Situations

Studymng written Tormufations ol addition problems of the typea + b c
= x) by 7- to 9-year-olds. we have vbserved that pupils guestioned by an
expenimenter within the classroom context tended to refer to mathematical
notation used in school to represent mathematical operations and actions in
their problem solving. However. when pupils were given the same task outside
the classroom in a one-to-one interaction. their written solutions were more
heterogeneous in nature. using natural language and illustrative drawings (Schu-
bauer-Leons & Perret-Clermont. 1980, 1985, Schubauer-Leoni, 1984, 1986b,
1986c). Varying the experimental settings revealed that subjects considered
thea + b — ¢ = xtype of notation canonte for classroom mathematics but
used other notation {c.g.. drawings or wriling} more often 1o descrihe the same
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operation (i.e., dealing with flowers, candics, or dice) vutside the classroom,
Pupils produced the expected caponic notation only if they assaciated (through
a series of cues) the testing situution with their clusaroom expenence. In such
situations, we obscrved guidance and mutuasl interpretation processes similar
to thosc abscrved 1n Plagetian testing situattons. 1t seems that, during the
interaction with the adult. the child becomes acculturated to the type of answers
expected from him or her in specific situations as a function of what is at stake
in the encounter. The ¢hild tries to determine whether he or she 1s expected to
disptay school dearning, verbal competence, or a graphic and aesthetic perfor-
mance. Often the child enters into a »sort of guessing game to decode the
experimenter’s expectations and satisty his or her demands. The subject un-
dertakes this decoding in reterence to previous cxperience, which is notably
scholastic experience. The child also relies on his or her understanding of the
type of rclationship established between him- or herselt and the adult: scidom
doex the child perceive the expertmenter as a playmate. Usually chiidren believe
the experimenter accupies the dominant position 1n a hierarchical relationship
and holds the criteria of defimtion and interpretation of the situation. Children
often scem to give priority (@ a demonstraton of their good will to comply.

Experimental sciences such as physics have long been awarc of the ar-
tifactitious naturc of anv observational measurement: The instrument used panly
creales the phenomena observed tor at feast interteres with the data collected).
Simidarly, our research has made us aware, as psychologists, of the importance
that characteristics of the testing situation itself have in generating behaviors
that have been misleadingly considered a reflection of the cognitive charac-
teristics of the individual subject but that actually mirror a particular testing
relationship between the psychologist and subject. As a consequence, it is no
longer possible to decide a priori (f a competence is purely cognitive ur also
invulves the social competence of displaying that hehavior, [ntelligence, then,
can be considered as intninsically a sociability. In other words, the cognitive
competence of a subject can only be ““seen’ by someone who has the nccessary
cognitive and social skills to relate properly to thal subject. This view provides
an argument for abandoning a uniquely individualistic approach to the study
of the development of intelligence.

The Construction of Context and Content in Teaching/
Learning Interactions

We have just examined how a subject’s performance in testing situations results
from interwoven processes linked to past and present cognitive and social expe-
ricnce. It should, therefore, be possible to observe within the schooling process
how the growth of the cognitive resources of pupils is tightly interwoven with
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their socialization to the school context and 1s peared by repulations that are not
onky cognitive but alvo social.

Looking back at Perret’s studies of children’s questioming, we can ask if it
is possible to observe processes that lead the children o regard their role as one
of not questioning but merely displaying their thinking. (After all, many 3-year-
old children spend hours asking questions, so why don’t they do so at this later
stage?) Perret’s later studies (1985) gave him the opportunity (o investizate these
processes by observing primary school children learning about numbers and the
numerical system and by studying teachers’ background theories about this learn-
ing. The mathematics curriculum of French-speaking Switzerland was completely
revised to meet the demands of teaching an integrated understanding of this subject
matter {in the perspective of Bourbaki's unification) and to atiempl to give the
pupit access 10 the logical foundations of his own thinking (in the Piagetian sense
|Piaget & Szeminska, 1952]). This reform of the teaching of elementary school
mathemnatics has trniggered detailed analyses {see Perret, 198%a, 1988b: Jacquet,
George, & Perret, 1988) of the contents of school tasks presented to pupils. For
a long time, however, no attention has heen paid to the psychosociul fearures of
the context in which these mathematical competencies are supposed to be acquired.

One activity used in math classes is teaching children to group objects and
then code the results in the base used far grouping. The children learmn 1o write
the notation for their grouptng from left to right in a 1able of the following type:

¢.g..1n base 3 i 0 3

e

(3 three units, 0 = no secand order grouping, } = one third order
proupmng)
The cardinal number of the same set written in base 10 would be:
2 8|

The poal of such exercises is to have children explore the possibility of a
multiplicity of notations for a given quantity and to leam how a positional system
of numerical notation functions by using other bases. But Perret observes that,
when children are asked the meaning of their productions, the large majoruy
consider this activity 1n such a restoiclive sense Lhat they do not sec the corre-
spondence between the code used and ordinary counting in base ten. Even when
presented with large sets of objects tu be counted, they do not use such groupings
for that purpose {Perret. 1987). For these children, a written numerical notation
such as 14 indicates the result of counting (Perrei. [985) but not necessarily the
result of a grouping. The ordinal and cardinal aspects of numbers, then, are not
mastered. The code is seen as representing the value of the whole set when it has
been prouped, but, for example, a series such as **1, 2.3, 10, 11, 12" (ip base
4) is secn as not permitting counting ‘‘because it jumps!" (Le., afier 3 comes
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10). and this discontinuity with tespect to base 10 (which scrves as a reference,
despite the curmriculum’s relativistic approach) impedes chiidren’s use of ut for
counting. Perret (1985) alsa asked pupils to count the squares while playing a
board game that demanded advancing thetr token a given number of squares.
Pupils could explain that **26 means 2 tens and 6 ones,”” but when asked to show
on the game board where these two 1ens were. they often were unable. Some
children even tried to explain that tens are what you get **when you put sticks
together in packages of ten.'” recalling a previous classreom activity. When asked
1o count the squares by sevens, they could do so, inventing al! sons of ingenious
methods in order not to lose track of their counting, but they tended not to recall
the procedures taught in class with groups ot objects and codes,

Resnick (1987, p. 15) makes the point that “*The process of schooling seems
10 encourage the idea that the “game of school” is to learmn symbolic rules of various
kinds. that there is not supposed to be much continuity between whal one knows
outside schoo! and what onc leams in school.”” Perrel’s examples mentioned above
show that already wirhint the school puptls did not necessanly perceive the rela-
tionship among the different Lasks. They did not develop, 1n thys case, the expected
metareflection about underlying rules, concepts, and structures or about the teach-
er's “'background™ thoughts and intentions. Each task seemed to be an end in
itself; that is, groups are for grouping and codes are for coding. Pupils seemed
to respond only to specific instruction, searching tor the expected answer, elab-
orating strategics to “"get by, ' and looking for efficient procedures to aveid failure.
Their responses were contextualized, deriving their meaning from the restricted
setting in which tbey were constructed, and were embedded in current and past
classroom experience. The pupils observed in these studies seem to have acquired
a basic numerical expertise, but that expertise consists of unrelated principles of
action used to solve specific types of scholastic exercises (or *“practical situations™
[Resnick, 1987, p. 18]} This understanding does not correspond to the expertise
expected by the teacher and curmiculum developers in terms of understanding the
numerical system.

Teachers ask for groups and codes and prepare worksheets with 1ables already
drawn. Pupils know that the usual way to complete the worksheets (in fact the
only way in the classroom routine) 1s to fill them out from right to left. When the
teacher asks a guestion beginning “'How many. . " pupils understand that the
expected answer is a number written from left to right (with no table). This type
of teacher—pupil communication limits task comprchension to routes to the corect
{i.e., expected) response. Pupils scem fo function as if their role is to demonstrate
that they have “learned.™ (i.¢., to display acquired knowledge in the adequate
manner). In this sense, it is virtually impossible to distinguish ' ‘adequate display™
from *‘learning.’" as such,

In observations of and interviews with teachers and pupils, it appears that
math is seldom considered “*in abstracto™ in the school context (Perret-Clermont
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& Schubauer-Leoni, 1989, Schubauer-Leoni, 1936a. 1986bY. Teachers and pupiis
think of mathematical concepts, symbols, and problenis within the specific context
of their classroom activities. Cogmitive processes and social regulations are so
iniricately interwoven in learning at school that it 15 difficult to separate them. §t
seems that, in these scholastic contexts (e g, testing situations), the possibilities
for chiidren to disptay competencies depend en their interpretation of the situation,
the task content, and the adult’s discourse, as weil as on what they perceive 1o
be at stake 1n the interaction. The meaning is conveyed by the sefting. the insti-
tutional framework in which the encounter takes place. the participants” dialogue
and attitudes, their sense of social identity (as pointed out by Goodnow. 1990a).
the objects manipulated, and the type of tnterpersonal relationship established.
This meaning is not absolute. 11 1s inferred and snterpreted by the subject according
to previous sociocognitive experience and the subject’s goals in the interactioo.
The subject’s miial nterpretation is apt to be modified in the course of the
interactions In response to the interlocutor’s reactions.

CONCLUSION

Our research, titially simed at studying the impact of social tactors on cognitive
performances, calls attention to the complex interdigitation of socal and cognitive
factors, whose causality 1s not simple. QOur [irst generation research looked at the
mmpact of social factors on cognitive developmenl, and our results demuonstrated
the extstence of causal relationships between cognitive development and social
interaction. But this causality, [irst concetved in a rather mechanical mode, ap-
peared to be more complex, with the construction of meaning interacting with the
construction of logscal reasoning, and both of these processes always being dis-
played within social interaction This led us to reconsider exactly what is copnitive
and what 1n social. For the second gencration research, our object of analysis,
therefore, had to shift from the individual and his or her cognitive performance
to the sociasl interaction in which this performance is produced. This shift of focus
ajlows a dexcription of the process ot the social construction of responses: Social
dimensions ot the encounter contribute o its meaning, interact with the logical
and formal aspects of the task in guestion, and even contribute to the definition
of these aspects.

We have examined two specilfic contexts: testng situations and the school
context of learming and assessment. An analysis of the modalities of social inter-
actions ohserved in both contexts led us to conclude that competence depends on
meanings socially constructed and shared within these situational contexts. In
brief, what were traditionally considered intrapsychic logical processes are also
social events with their past and present history within specific institutional and
sociocultural contexts,
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This docs not meun that. given a “proper’” situational context, any child
can be capable of any performance at any nme  Age trends have been reported;
there is evidence for developmental acquisitions through varied personal and social
experience. We have observed necessary sociocognitive prerequisites in order for
a child to benetit from specilic social interactions. The sociecultural context
emphasizes the dimensions on which development is valued (Goodnow, 19%0a;
Damon, chapter 18 in this volumes. In the microsituations ot vur observations,
children obviously demonstrate ciforts to converge toward the adult's expectations
and task demands.

These progressive constructions of sociocognifive competencies are not purely
endogenous phenomena located mimply i the individual They are antifacts of a
chain of interlocutors” mutual expectations and adjusiments in actions, verbali-
zations, and thoughts. These adjustments are somelimes asymmetncal between
persons of unequal status and sometimes reciprocal between peers For each person
and for each group ie.p.. experimental groups and classrooms, as well as family
and scientific group~), these mutual adjustments have a history that contributes
to the conferring of meaning on the present relationship 1 which the guestioming
and the display of competence take place tHinde. Perret-Clermont, & Stevenson-
Hinde, 1985, Perret-Clermont & Nicoletr, 1988)

The peespective cluborated here opens the way for further research on the
creation and transmission of meanings and kaowledge in social interaction, the
establishment ol interpersonal relationships, the eluboration of intersubjectivity,
and the construction of context. All these processes play an integral parl in de-
velopment, and their examination could contribute to a better understanding of
the articulation of children™s sociocognitive competencies in nteraction. Inteili-
gence can also be charactenized as a form ol sociability A new guestion, therefore,
anises: When and with whom does ““logical reasoning™ arise {i.e., when does
reasoning develop on logical grounds and not on less rational ones)?

References

Bell, N. (1985). Quelques reflexions sur Iy métacognition |Some reflections on metacop-
nition]. Densstery de Psvehologie 1Tech Rep Noo 255 Newchdwe!. Switzerland, Uni
versity of Neuchirel

Bell, N, Grossen, M., Perret-Clermont. A -N. (1985). Soctocognitive conflict and intel-
lectual growth. In M W Berhowitz (Ed 3, Peer conflict and psychological growth
(pp. 41-54] San Francisco. Jossey Basy

Bertype, D {1962) Unecertainty and cpistemic curiosity. British Journal of Psvchology.
53.27-34.

Bruner, J . & Olson. D (1973} Apprentissage par expénence direciv ot apprentissage par
expérience mediatesée [Leaming by direct expenience and learmimg by mediated ex-
perience| Perspectives, (13 21 -42,



20

Doise, W., Dionnet. S.. & Mugny, G. (1978). Conflil socio-cogmitif, marquage social, et
développement cognitif [Socio-cognitive conflict, secial marking, and cognitive de-
velopment|. Cahiers de Psvchologie, 21, 231-243.

Doise. W.. & Mugny. G. (1984). The social development of the inteflecs. Oxford, England:
Pergamon Press.

Doise, M.. Mugny. G.. & Perret-Clermont. A.-N. (1975) Social interaction and the devel-
opment of cognitive operations. European Journal of Social Psychology. 5. 367-383.

Donaldson. M. (19781. Children's minds. London: Fontana.

Goodnow, 1. 1. {1990a). The socialization of cognition: Acquiring cognitive values. [n J.
W. Stigler. R, A. Schweder. & G. Herdt (Eds.). Cultural psychology: Essavs on
comparative human development (pp. 259-286), Cambridge. Englund: Cambridge
University Press.

Goodnow. 1. J, 11990b). Using sociology 10 extend psychological accounts of cognitive
development. Human Developmens, 33, 81-107.

Grossen, M. (198R). La construction de Uintersubjectivité en situation de test | The con-
struction of intersubjectivity in the test situation]. Cousset. Switzerland: DelVal &
Daossiers de Psychologic.

Grossen. M.. & Bell. N. (1988). Définition de la situation de test et éluboration d'une
notion logique |Defimtion of the test situation and claboration of a logical ideal. In
A.-N. Perret-Clermont & M. Nicolet (Eds.). nteragir et connaitre: Enjeux et régue-
lations sociales dans le développement cognitif {pp. 233-239). Cousset. Switzerland:
DelVal.

Hinde. R.. Pemret-Clermont. A.-N.. & Stevenson-Hinde, J. (Eds.). (1985). Social rela-
nonships and cognitive developmeni. Oxford, England: Oxford University Press.
Inhelder, B.. Sinclarr, H., & Bovet, M. (1974). Apprentissage et struciures de la con-
natssance |Leaming and the development of cognition. Paris: Presses Universitaires

dec France

Jacquet. F., George, E.. & Pemet, J. F. (1988). Connaissances mathematiques a { ecole
primetire. Fascicule 2: Coltection exploration | Mathematical knowledge in the primary
school). Bem, Switzerland: Lang,

Lévy. M. (1981). La necessité soviale de depasser une situation conflictuelle générée par
la présentation ' un maodéle de solution de probleme ¢t par fe questionnement d”un
ugent social {The social necessity of overcoming a conflicted situation generated by
the presentation of 2 model problem solution and questioning by a social agent].
Duoctoral dissertation, University of Geneva, Geneva, Switzerland.

Light, P.. & Perret-Clermont, A.-N. (1989). Sociad context effects i leaming and testing
In A, Gallatey. D. Rogers. & J. A Sloboda (Eds 1, Cogaition and secial waorlds (pp
$9-112) Oxford, England: Oxford University Press

Mcad. G- H. (1933). Mind. self and secierv. Chicage: University of Chicsgo Pross,

Nelson-1.c Gail, S (1985) Help-secking behavior in kearmsng In E. W Gordon (Ed.),
Revtes of Researih tn Educanien: Vel. 12 (pp. 55-90). Washington, DC: American
Educationul Rescarch Association.

Nelson-Le Gall. S.. & Jones, E. (1990). Cogaitive-motivational influences on the task-
related help-secking behavior of black children. Child Development, 61, 581 -589.

Nicolet, M., Grossen, M., & Perret-Clermont. A_-N. (1988). Texstons-nous des compé-
tences cogmitives? [Are we testing cognitive competencies?| Revue internationale de
Psychologie Soviale, 1. 71-91.

Perret. ). F. (1977). Stgnification pyychologigue. éputémologiyue et intérét pédagogique
des conduits de recherche o informarions chez enfunt: Mémorre | The psychological
and cpistermological significance and the pedagogical interest of research on children’s
knowledge]. Geneva, Switzerland: University of Geneva



21

Perret, I. F (1974). Contribution & une psychologic cogmitive de Penfant en situation
pédagogique |Contrihution 1o & cogmuve psvchology of the child in a pedagogical
siuation]. Paper presented at the Premer Congrés Portugais pour le Développement
de {'Enfunt. Lisbon. Portugal

Perret, J. F. (1985). Comprenidre Uée riture dev nombres Colfection eaploranion | To un-
derstand the writing of numbers] Bem. Swizerland: Lang

Perret, J. F. (1987) Pour quel apprentissage des aathematigues™ |For what mathematics
learning?} Laropeun Journal of Paychiology of Educonton, 2033, 247-260.

Pemret, J F 1198Ba). Connarvsuines mathematiques a U'école primaire. Fascicule introd-
ucrif |[Mathematical know ledge in the primary school] Bemn, Switzerland. Lang.
Perret. 1. F. 1 1988b) Connansances mathémuatigues a [ école primatre Fascieule 2 | Math-

ematical knowledge in the primary school{. Bern. Switzerland. Lang.

Perret-Clermont. A, N. {1980, Sociul miteraction and cogmiiive devetopment in Children
New York: Avademi Press

Permet-Clermonl, A-N |, & Brossard. AL (19%85). On the interdigitauon of social and cog-
nitive processes In KR, A Hinde, A -N Perret Clermont, & J Stevenson-Hinde (Eds. ).
Sacial relabonships and cognitive development tpp 309-327) Oxford. Oxford Uni-
versily Press

Perrel-Clermont, A.-N.. & Mugny. G. (1955). kn puise de conclusions Effels sociologiques
et processus didactiques |In conclusion Sociologival effects and didactic processes).
In ;. Mugny {(Ed.}. Psschofogie sociale du développement cagnidif {pp 251-261).
Bemn, Switzerfund: Lang.

Perrer-Clermont, A-N.. & Nicolet, M. (BEds ) (19881 farerugir et connaitre Empeux er
régulations vociafes duny le développement cognitf | bateracnng and knowing. Stakes
and social repulations in cogmitive development] Cowsact. Switzerland: DelVal,

Perret-Clermont, A -N . & Schubuuer Lecom. M L (1981) Conlhct and cooperation as
vpportunitics for leaming In P. Robinson (Ed.). Communicanion in development {(pp.
203 233). London. Acadenuc Press.

Perret-Clermont, A -N |, & Schubauer-Leomi, M. L. (1989}, The socal consrruction of
medning in math class interacnion Paper presented at the UNESCO Sixth Intermational
Conpress on Mathermatical Education, Budapest, Hungary.

Plaget, ). (1950}, The pavchology of tnretiigence hew York Harcoun Brace.

Puaget, 1. (1965 The moral pudement of the child. Iew York: Free Press.

Plaget, |, & Szemvnsha, AL 0192y Fhe chddd s conception of nwnber London Routledge
& Kepan Pauol

Resmck, . B (1987) Learming in school and aut. Ldue ational Researcher. 16, 13-20,

Rijsman. } o |988r Partapes of norme d'équite: Recherches sug le developpement social
de I'intethigence {Sharny and equity norms: Research on the social develapmient of
mieiligence| In & -N Perret-Clermont & M. Nicolet (Eds.), fnleragir et connaitre.
Enjeur e régulaitons soctales dans fe developpement cogmnfipp 123-137). Coussct.
Swatzerland: DelVal.

Robinson. E. b, & Robinson, W P (1976). The young chuld’s understanding of com-
munication. Developmental Pivchelogy, 12, 328-333

Robinson, W. P, & Rackstraw . S I (1975). Quesnoning und answering of schoof children
Sydney, Australia: Macquane Universsty .

Rogaft, B. (19823 Incegranng cuntext and cognitive development, in M. E Lamb & A.
L. Brown (Eds }. Advances i developmental psvchology (Yol, 2, pp. 125-170).
Hillsdale, NJ: Erlbaum.

Rogoff, B . & Gardner. W {1984). Adult puidance of cogmitive development. In B, Rogoff
& 1. Lave (Eds.). Evervday cognition: Its development in social contew (pp. 95—
&) Cambridge. MA. Harvard University Press,



22

Schubauer-Leoar, M. L. (F984). Formulations ecrites et fesotutions de problemes additifs
Woritten torn ulations and solutions ot additive prohtems|  {nreractiems didge tigies
tlech Rep Nov 50 Swaatzerland University of Nedohite) and Univeraity of Geneya

Schubauer Eeon ML dl9a0a) Marrres-eleves ooty Araloe paove b iale du jew ef
des cnitay Je o orelaten didocigae | Teachers, papils, hnowledge A nsycho-sovtal
andlssis it the game and o the stahes of the didacte relationship] Doctoral disser-
tation. Universily ot Geneva, Geneva, Switzerland.

Schubauer-Leoni, M. L. (1986h). Le contrat didactique. 3ln cadre interpretalif’ pour com-
prendre les savosrs manifestés par les éleves en mathématique | The dsdactic contract
An nterpretive framework tor understanding the knowledge displayed by pupils in
mathematics] Journad Enropéen de Pavcholopie de UEducartan §112y, 139-153,

Schubauer-beonl. M. 1. (19861, Le contral didactique dans 'claboration d'ccnitures sym-
thgues par des éleves de B-9 ans | The diductic contractin the clsboration of symbolic
notation by childeen of 8 9 years). Interactions didactigues {Tech Rep. No. 7).
Switzerland. University of Neuchdrel and University of Geaeva.

Schubsuer-beoni. M L, & Perret Clepmont, A -N - (19803, [nteractions sociales et rep-
résentatons symbeliques dans le cadre de problemes additifs [Soctal interaction and
symbaolie represeatations in the context of additive problems|. Recherche en didactigue
des mathemaiigues, 1131, 297-343

Schubguer Leom. M. L., & Perret-Clermont, AL N (19853 Intcrachions sociales dans
Uapprentssage de connaissaaces mathématiques chez enfant [Soxcal tnteractions i
children’s miathematics probiems] In G Mugny tEd 1. Pavchalogie socrade du de-
veluppement cogrmref (pp 225 -25th Bemn, Switzerland- Lang

Vygotsky, 1. S 11962 Thought and fangiage Cambridge. MA: MIT Pross

Wertseh, J ¥ | & Summasco, BOGo (19R5). Social precursors to individoal cognitive
functioning The problem ot umits of analyses [n R A Hinde, AL N Perrel-Clermont.
& I Swevenson-Hiade (Eds b, Soccal relanonsiips and cogminve development (pp.
276-293) Ontord, England. Oxtord Umiversity Press



	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62



