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outer boundaries of, the didactic contract in force. The teacher is asked to
determine the interest and feasibility of this task for the class.

Phase 6: the teacher formulates expectations of each pupil’s behaviour and
performance with regard to this unusual task.

Phase 7: the teacher administers the task to the pupils.

Phase &: the teacher corrects the answers to this second task.

The research corpus corresponding to these eight experimental phases gave
us access to two types of contractual behaviour: those produced under the
terms of the usual didactic contract (phases | to 4) and those produced in a
situation where the contract is broken (phases 5 to 8). The study (described in
Schubauer-Leoni, 1986a, 1989, 1991) illustrated the indivisibility of the three
terms of the didactic relationship. Indeed we repeatedly observed that the
teacher considers the tfask—and hence the mathematical knowledge that it
conveys—in terms of how pupils react to it; the teacher describes his/her
present pupils in regard to how they are expected to tackle the task according
to his/her view of possible solutions. In a later study concerning the teaching
of algebra in secondary schools in Switzerland and Italy (Schubauer-Leoni &
Ntamakiliro, 1993), the same type of phenomenon was again observed.

Above all we observed that teachers differentiate between cognitive levels
of responses to the task according to their representation of each pupil; the
didactic contract appears to be the result of differential expectations by the
teacher who, without realizing it, creates expectations in mathematics that are
part of the sociological characteristics of the pupils in the class. The teachers
tended to overestimate the performances of pupils from privileged social
backgrounds and underestimate those of the pupils from underprivileged ones.

Through a classic effect of social categorization, the “weaker” pupils (in
terms of the actual results on the task and the mark obtained) from the
privileged social group were perceived as being more in line with their peers
from the same social group; by the same token, the “stronger” pupils from the
underprivileged social group tended to be “lowered” in favour of a
resemblance between members of their sociological group. It should be noted
that this effect becomes even more marked the further the task departs from the
usual didactic contract (phases 5 to 8). This differentiation was definitely not
intended by the teachers who considered themselves committed to the cause of
equal opportunity and democratisation of access to school and knowledge.

The results of this study, and in particular, the differential function of the
didactic contract, were confirmed when other corpora, including further data
about the same teacher but also other teachers, were taken into account. For
example, we also considered the comments written in the school reports
addressed to the parents.

A further detailed analysis of the modes of administering the tasks to the
pupils was carried out in this as well as in other studies (Schubauer-Leoni,

1989. 1993). It illustrates the complexity of the phase during which the task is
transmitted by the teacher to a pupil or a group of pupils. From the very
beginning, we find traces of a differential didactic contract in the sense
described above. We also observed that pupils look for clues to the meaning of
the situation in which they are questioned and try to get confirmation (real or
decoded as such) from the teacher or the experimenter in order to define their
position as testees. The observation of these adult—child transactions reveals
misunderstandings that seem to be due to unshared implicit references about
different orders of reality or about supposedly common experiences during the
didactic or experimental history. This is indeed the major problem in
achieving intersubjectivity between co-actors (Rommetveit, 1974; G-resen,
1988).

THE STUDY OF THE DIDACTIC CONTRACT VIA THE PUPIL

We continued our research into the didactic contract by providing the pupils
with the opportunity to play the role of the teacher. The purpose of such an
unusual approach is to identify the principal ingredients of the teacher's
gestures as decoded by the pupils. Of course this detour requires at first an
analysis of the difficulties that pupils will inevitably encounter in trying to
occupy a social and cognitive position that is not “normally” their own within
the didactic contract.

For this investigation (Schubauer-Leoni, 1986a) we organized role-playing
situations during which the pupils (7-8 years old from 2nd primary and 11-12
years old from 6th primary) were first requested to think up mathematical
scholastic tasks for another pupil in their class (2nd-2nd) or for younger
pupils (6th-2nd). They were then requested to play the role of the teacher
giving the task to a pupil.

This study demonstrated three processes: (1) The types of tasks conceived
by the “little teachers” are directly based on usual scholastic tasks with a clear
emphasis on calculation activities: lists of operations to be carried out appear
as prototypical representations of what is for them a mathematical task in
school. (2) The tasks, provided by the “little teachers” in written form and then
directed by them to their “pupils”, revealed the difficulty for these children of
taking the adult’s role and formulating questions. We observed that the young
“teachers” systematically constructed their questions on the basis of the
replies, hence spontaneously taking their “natural” place of repliers. It was
also observed that during the interaction with the “pupil”, the “little teacher”
is often keen to answer in the place of his/her interlocutor. This strategy is
sometimes replaced by the adoption of an attitude of reprobation towards the
supposed ignorance of the pupil being questioned! (3) When requested to
choose a class mate to give the task to, the “little teacher” tended to choose
the pupil whom he/she considered to be the weakest, apparently in order to



guarantee a certain distance between the “teacher” and the “pupil”, as if there
was a prerequisite to be able to consider himself/herself authorised to take on a
role that would otherwise have no legitimacy.

All these elements recall the existence of power games in most
interpersonal relationships (Goodnow, 1989; Forman, 1992). But above all
they underline the function of the knowledge taught as mediating the social
relationship in the teaching situation, knowledge that presupposes (or bears
on) a system of non-interchangeable social positions.

Thus what seems to matter, and to determine the nature of the games, is the
fact that children, when confronted with the task, have to take on a role of
expert and a role of novice respectively.

From a methodological point of view, these studies mark the transition from
an approach centred on the effects of certain interactions to one focusing on
the processes put into action by those interacting in order to make sense of the
task and of the sitvation into which they are thrown. These two stages of work
in the field of mathematics learning, have their parallels in other areas
(Schubauer-I.eoni et al., 1989; Perret-Clermont et al., 1991; Perret-Clermont,
1992 a, b; Schubauer-Leoni & Grossen, 1993: Grossen, Liengme Bessire, &
Perret-Clermont, 1997).

The impact of various social demands on children’s drawings (Goodnow,
1989) or on the pupil’s cognitive behaviours (Roazzi & Bryant, 1992; Grossen
et al.,, 1996) has been established. In mathematics, in particular, Siljo and
Wyndhamn, 1987, and Brossard (1994) deliberately manipulated the inter-
pretational premises of the tasks submitted to the pupils, in order to show the
effects of pieces of information about a task on the way in which the pupils
handled arithmetical problems.

THE DIDACTIC CONTRACT AND THE
INSTITUTIONAL META-CONTRACT

Human communication systems have often been described as based on
communication contracts (Rommetveit, 1974; Ghiglione, 1986, 1987) i.e.
operating systems of norms and values that are organized in the form of
implicit and explicit roles that guide the acts of those interacting (Goodnow,
1989). The studies that we have described therefore show not only traces of the
existence of such contracts in exchanges about mathematics, but also the
connection hetween this cognitive activity and the social situation. They also
demonstrate that the cognitive activity is never exclusively related to the
knowledge contents or to the thought operations that are needed o deal with
these contents.

At the same time this cognilive activity relates to an interpretation of the
situation as it evolves during the interaction (Grossen, 1988; Perret-Clermont
& Schubauer-Leoni, 1989; Perret-Clermont et al., 1990, 1992; Schubauer-

Leoni et al., 1992). More specifically, each contract (didactic or experimental)
not only governs the meanings of reciprocal behaviour but, in turn, is also
under the control of a meta-contract of an institutional nature—a contract
superimposed on the contract which governs the participants’ framing of
meaning (Rommetveit, 1974; Hundeide, 1981, 1985; Chevallard, 1989, 1992;
Schubauer-Leoni & Grossen, 1993). Relating to an object of knowledge
implies relating to those who (re)present it and to the institutions that have set
them in this role.

We examined the impact of the rapport that pupils have with the
institutional settings (Schubauer-Leoni, 1990; Schubauer-Leoni et al., 1992;
fannaccone & Perret-Clermont, 1993). Two comparable groups of pupils (2nd
primary 8-9 years old) were required to produce a written formulation of the
same calculation problem either in class (collectively under the responsibility
of the experimenter, but with an individual written response from each pupil in
keeping with the way that written work is usually carried out in the class) or
outside the class in a face-to-fuce situation with the experimenter. We
observed that the pupils’ written responses varied as a function of these
settings: in the classroom in the presence of their own teacher, the pupils had
recourse to conventional arithmetic writing more often, whereas outside the
class, face-to-face with an unknown adult, natural language and drawing were
more often used to deal with these calculation problems.

These results show an effect on the child not just of the problem but also of
the institution in which the problem is posed. Silj6 (1991) also produced
evidence in this direction in his study of children’s use of a postage table and
of proportionalities in and out of a mathematics class.

THE ORGANIZED BREAKING OF
THE DIDACTIC CONTRACT

Work on didactic (or experimental) interactions in mathematics does not seem
adequate to us if it only deals with situations in which the “contract™ is
functioning “happily”. To study only what is taken for granted by the
participants in the interaction risks leaving hidden the fundamental basis on
which the contract functions. Starting from other work carried out ir the field
of mathematics didactics and of psychology (IREM de Grenoble, 1980; De
Corte & Verschaffel, 1983; Are, 1988; Brissiaud, 1988; Alves Martins &
Carvalho Neto, 1990; Carvalho Neto, 1990; Giosue, 1992) we constructed a
study based on the “absurd problem” paradigm (with questions such as:
“There are 15 girls and 12 boys in a class. How old is the teacher?”). Our aim
was to understand the contractual conditions and the interactional dynamics
that make it possible for a pupil to move from trying to solve a problem to
rejecting what has been said (Schubaucr-Leoni & Perret-Clermont, 1987;
Perret-Clermont et al., 1992; Schubauer-Leoni & Ntamakiliro, 1994). The
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