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meant for another person, and becomes therefore a means to initiate social
interactions (the act of pointing which precedes deicticszestures, has been
studied recently from an ontogenetic point of view by r..arphy and Messer
1977; Clark 1978; Clark and Sengul 1978; Ochs and Schieffelin 1979;
Masur 1982; and Wilcox and Howse 1982). The act of grasping becomes an
act of indicating.

For Vygotsky, this transformation of an interpersonal process into an
intrapersonal one can be generalized to all higher functions in Man, and to
the cognitive ones in particular.

Some empirical investigations on the effects of social interaction on
cognitive development in children

We thought it would be interesting to attempt to investigate further Mead,
Piaget, and Vygotsky’s conceptions by creating experimental paradigms
- which could ascertain more precisely the effect of social interactions
between children or between adult and child.

Our hypothesis, contrary to those dominating the field of Piagetian
research, can be expressed as follows: cognitive co-ordinations between
individuals are at the basis of individual cognitive co-ordinations. Or in
other words: the individual cognitive act is only a phase in a more complex
process whose nature is also social. This thesis implies that cognitive co-
ordinations in the individual are only made possible through social co-ordi-
nations. It is by co-ordinating his actions with the actions of others that the
individual gains individualized mastery of the co-ordination systems he will
then later use on his own. This interactionist and constructivist conception
takes from Piaget the idea that by acting on his environment the individual
elaborates organizing systems. It also insists on the fact that the causality
ascribed to social interaction is not unidirectional, but circular, or even
more complex. Indeed, from a genetic point of view, it appears that inter-
action enables the individual to master certain co-ordinations that enable
him then to take part in more complex social interactions which, in turn,
become the source of cognitive development. Social interactions are not
only inductors, but also structuring causes of cognitive productions. And
these can no longer be predicted when the psycho-social conditions of their
elaboration are modified.

Our aim then was to illustrate experimentally, by using variations of clas-
sical Piagetian tests, that operational capacities that were absent in the
individual during the pre-tests could be elicited, or even fully mastered,
during the post-tests following situations of social interaction where the
partners had to take into account each other’s view-point (Perret-Clermont

1980; Doise and Mugny 1981; Perret-Clermont and Schubauer-Leoni
1981).
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We began by studying the conditions of social interaction during the
claboration of “aerational notions, such as the notion of liquid conser-
vation. This res.arch showed that when children aged 6 to 7 (which is the
age during which this notion is constructed), could interact in the task with
other children of the same age, they made more progress during the post-
test* in the acquisition of this notion than children who were not given this
opportunity.

These results suggest the importance of confrontations between peers.
The non-conserving subject is led to re-structure his thinking as a result of
the emergence of a conflict between his point of view and his partner’s dif-
fering one, when the situation calls for common agreement or joint action.
With Doise and Mugny we called these specific types of encounters ‘socio-
cognitive conflicts’ and tried to determine their characteristics and impact:

a) First appeared the crucial role of the difference between the cognitive
view-points of the partners. This might be due to the different stages of
development of the children, but also to their different perspectives con-
cerning the tasks (for example, in the research of Mugny, it is duc to the
respective spatial positions of the subjects during the test of building a vil-
lage; see Doise, this volume). It appeared moreover that the ‘right’ answer
given by the partner is not a necessary condition for cognitive progress:
such progress is also observable when the partner’s answer is different but
wrong. It is therefore sometimes sufficient for cognitive progress that there
be an opposition of view-points, a conflicting confrontation between
partners.

b) There are developmental prerequisites necessary for the subjects to
benefit from this situation of social interaction. Perret-Clermont and Schu-
bauer-Leoni (1981) showed for instance that none of the subjects who did
not show evidence of the notion of reversibility during the pre-test of liquid
conservation progressed at the post-test. These results confirm former ones
(Perret-Clermont 1980) concerning the conditions for the acquisition of
number conservation. In other words, this means that the child must have
reached a minimum operational level if the socio-cognitive conflict is to
have any effect on his or her cognitive development. Some cognitive pre-
requisites are thus essential for the child to benefit from the situation of

* The experimental procedure is as follows: firstly a pre-test. in which the test for the con-
servation of liquids is given individually using a semi-directive clinical interview. in the Gene-
van tradition—this pre-test permits evaluation of the subject’s operational level (other tests
are sometimes added for a more precise assessment of the cognitive level). Then the phase of
social interaction, which takes place after one week. Each non-conserving child interacts with
another child (either non-conserving, intermediate, or conserving) by "playing a game” whose
purpose is the sharing of an equal quantity of juice. The game is over when the children both
agree that they have the same quantity to drink. Finally the post-fesi, which takes place one
week after the interaction session. Non-conserving subjects are re‘tested on the conscrvation
of liquids, as in the pre-test, and on other generalization problems.















asocial patients (Argyle et al. 1974). Depressive patients tend to avoid
looking at others (Rutter and Stephenson 1972); the same goes for autistic
children (Richer and Coss 1972, cited in Argyle and Cook 1976).

a. Gaze as an indicator of cognitive processes

Gaze has been studied primarily in connection with cognitive processes
accompanying verbal speech. Kendon (1967) has shown for instance that
spontaneous language activities are very often linked to gaze avoidance.
Kendon hypothesizes that spontaneous verbal emissions require cognitive
activity by the speaker. As the brain’s capacity for simultaneous treatment
of .items of information is limited, temporarily irrelevant items which
would interfere with the activity of verbal elaboration must be suppressed:
hence the suppression of visual information.

b. Gaze as means for regulating social interaction

Several studies have demonstrated the role of gaze in regulating pro-
cesses in communicative situations. The importance of gaze is manifest
right from the first vocal and gestural interactions between the infant and
its mother. Its regulating function is exerted from thc very beginning
through synchronous gazes connected with rhythmical vocalizations;
these exchanges are the forerunners of future conversational interactions

(Bateson 1975; Bruner 1975; Jaffe et al. 1973; Snow 1977; Stern et al.
1975).

‘With the appearance of language, the child extends the regulating func-
tion of gaze to simultaneous interaction with several partners. A study by
Craig and Gallagher (1982) on groups of two or three interacting children
shows that these American middle-class children are perfectly able to have
a conversation as a threesome, and also that gaze patterns and proxemics
are intimately linked to conversational turn-taking.

In conversations between adults, gaze is one of the behavioural elements
that regulate interaction. A sophisticated system of conversational rules
co-ordinates turn-taking between adults, offering regulating procedures
which are necessary to start a conversation (Schegloff 1968), to maintain it
(Schegloff and Sacks 1973), and to make progressive transitions from one
interlocutor to the other. For instance, when the speaker wants to give the
floor to his interlocutor, he punctuates the end of his speech with more fre-
quent gazes aimed at him (Argyle e al. 1973; Duncan 1972, 1973; Duncan
and Niederehe 1974). All these studies underline the fact that the regula-
tion of speech between adults is the product of a complex interdigitation of
verbal and nonverbal elements.

c. A few preliminary results based on case studies

We have undertaken a preliminary study whose aim is to evaluate possible
connections between development on the operational level, abilitics to
regulate interaction, and gaze patterns. Our hypothesis can be worded as
follows: changes in the operational level of the subject might be associated
with a stronger need to interact, which can be translated as ‘a stronger need
to look at the other person’. Will the gaze patterns of a subject announce
and accompany the transition from non-conservation to conservation?

As of present, we have studied data (i.e. video-tapes) only from the pre-
test (phase 1), in which we analysed nine interactions between child and
experimenter (the same experimenter interacted with all subjects). Among
the nine subjects, three were already conservers, three became conservers
during the post-test (phase IlI), and the last three remained non-con-
servers on the post-test. In order not to bias the analysis of gaze patterns,
we thought it was methodologically important that the ‘decoder’ should not
know which, among the six subjects who were non-conservers (NC) during
the pre-test would remain NC, and which would become conservers (C)
during the post-test. The gaze directions, both for the children and for the
adult were recorded in three categories:

(i) towards the task;

(i) towards the partner (from child to adult and from adult to child):

(1i1) elsewhere.

These three gaze patterns in both children and adults were obscrved
every five seconds resulting in approximtely 70-80 observations per sub-
ject. The data (expressed as relative percentages) are presented in
Fig. 22.1. These results suggest the following observations:

1. Subjects who are already C seem to look most often at the task
(respectively 83 per cent, 76 per cent and 67 per cent) in comparison to
subjects NC who remain NC during phase III (respectively 83 per cent, 69
per cent and 57 per cent) and to those NC who become C during phase 111
(respectively 73 per cent, 69 per cent and 50 percent); conversely. it is pre-
cisely with these C subjects that the experimenter seems to look least often
at the task (respectively 39 per cent, 52 per cent and 49 per cent).

2. Subjects NC who become C during phase 11l seem to look most often
at the adult (respectively 16 per cent, 26 per cent and 46 per cent) in com-
parison with subjects NC who remain NC during phase 111 (respectively 6
per cent, 11 per cent and 39 per cent) and with subjects who are already C
(respectively 15 per cent, 17 per cent and 21 per cent); conversely, the
adult seems to look least often at these future C children (respectively 49
per cent, 34 per cent and 29 per cent).

3. Subjects NC who remain NC during phase 111 seem to look most
often elsewhere (respectively 3 per cent, 10 per cent and 1Y per cent) in
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Fig. 22.1(a) Distributions of gaze for each child. [For example, during the pre-test,

the gaze distribution of the child no (a conserver, C) is respectively 83%

towards the task (first column), 15% towards the adult (second column), and 2%
elsewhere (third column).]

comparison with C subjects (respectively 1 per cent, 6 per cent and 11 per
cent) and future C children (respectively 3 per cent, 3 per cent and 10 per
cent); there is no noticeable difference between the three groups in the
looking-elsewhere patterns of the adult.

The experimenter looks more often at the children than they do at her,
and this lowers the proportion of gazes directed at the task. It seems that
the adult’s gazes are equally divided between the child and the task with
the C group. This is the group where the adult seems to look most often at
the children, but these C children look least often at the adult. On the con-
trary, the future C group looks most often at the adult, who looks least at
them. These results confirm Cook’s (1977) observation that mutual gazes
are difficult to maintain and are hence avoided. We observe for our sub-
jects the existence of rather marked individual differences in the distribu-
tion of gaze patterns. On the other hand, the experimenter’s distribution of
gazes is relatively stable from one group to the other and from one subject
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Fig. 22.1(b) Distributions of gaze for adult. [For example, during the pre-test, the

gaze distribution of the adult with the child no [7] (a conserver, C) is respectively

39% towards the task (first column), 51% towards the child (second column), and
10% elsewhere (third column).]

to the other. This is concordant with Kendon and Cook’s observation
(1969) of an intra-individual stability of gaze.

The most interesting result, in our opinion, if confirmed by subsequent
research, is the percentage of gazes directed at the adult: this seems to be
the greatest for future C subjects. This would illustrate that it is during the
elaboration of an operational concept that social interaction seems to have
a special importance. It is as if these children were looking at the other per-
son in a social quest for approval of their responses.

For a given task, the child’s gaze towards the adult might serve different
functions according to their developmental level. We suggest the following
hypotheses, for each group of subjects:

(i) in the C group, these gazes function mainly as regulators, being
shorter than ‘gazes of understanding’; )

(i1) in the group of children who remain NC during phase III, these
gazes would mainly indicate non-comprehension and they would hence
tend to be less frequent but longer;
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