N

N

Contextual Determination of Human Thinking: About
Some Conceptual and Methodological Obstacles in
Psychology Studies

Christine Sorsana, Alain Trognon

» To cite this version:

Christine Sorsana, Alain Trognon. Contextual Determination of Human Thinking: About Some
Conceptual and Methodological Obstacles in Psychology Studies. Human Development, 2011, 54 (4),
pp.204 - 233. 10.1159/000329844 . hal-01699310

HAL Id: hal-01699310
https://univ-tlse2.hal.science/hal-01699310
Submitted on 2 Feb 2018

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://univ-tlse2.hal.science/hal-01699310
https://hal.archives-ouvertes.fr

CONTEXTUAL DETERMINATION OF HUMAN THINKING

REFERENCE TO BE USED FOR ANY QUOTATION OF THISWORK :
Sorsana, C. & Trognon, A. (2011). Contextual deteation of human thinking: Abot

some conceptual and methodological obstacles inchodygy studies. Human
Development, 5), 204-233.

It

Running headcONTEXTUAL DETERMINATION OF HUMAN THINKING

Contextual Deter mination of Human Thinking: About Some Conceptual and

Methodological Obstaclesin Psychology Studies

Christine Sorsana
Toulouse 2 University & Research Group on Commuitna (GRC - InterPSY, E.A. 4432),

Nancy 2 University, France

Alain Trognon

Research Group on Communications (GRC - InterPSX, #432), Nancy 2 University, France

Correspondence should be addressed to Christirsai@mrUniversité Toulouse 2, UFR

de Psychologie, Département de Psychologie du Dpgement, 5 allées Antonio Machado

F-31058 Toulouse, Cedex 9, France. E-ndditistine.sorsana@univ-tlse2.fr



CONTEXTUAL DETERMINATION OF HUMAN THINKING

Abstract

This theoretical paper discusses some conceptdainathodological obstacles that one
encounters when analyzing the contextual determmatf thinking in psychology. First, we
comment upon the various representations of thgriitiee" individual that have been formed
over the years — from the epistemic subject topychological subject, and finally, to the
psychosocial actor. Second, we recall the mainciomhs of "methodological solipsism”
found in cognitive psychology research, and wewdischeuristic methods for analyzing the
contextual determination of thinking in psycholadistudies. Finally, we propose an analysis
of some data using the approach based on intedoncldgic as a way to formalize reasoning

moves and its transformations in the unfoldingrité&on.
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Contextual Determination of Human Thinking: Abown$e Conceptual and

Methodological Obstacles in Psychology Studies

The idea that conversational interaction organibescontents of thought, and even structures
the operations of thought, is an old assumptiorthiWithe last century, this thesis has been
developed considerably, so that today, it belongs tomplete and coherent paradigm at the
junction of epistemology, linguistics, artificialntelligence, sociology - owing to
ethnomethodology and its extension "conversatianalysis" — and of course, psychology.
Such a thesis is not the least surprising: humamgbere social animals living in continuous
interaction with their congeners, and the natumf of human interaction, using an

expression from Schegloff’'s (1991) work, is talkimeraction.

Psychology - especially developmental psychologgnetthe above thesis is embedded in a
long-standing tradition (e.g. Baldwin, 1913; Piag#&932/1977, 1977/1995; Mead, 1934;
Wallon, 1945; Vygotski, 1962) - has strongly conmtited to the enrichment and development
of this thesis. Within the last three decadesnsirexperimental evidence of the role of social
interaction in the development of thinking has beeovided by developmental researchers
who have been following this long-standing traditioOf course, the contribution of
psychology research is not limited to the "simpbddservation that significantly different
"cognitive outputs" correspond to "interactionapums”. Researchers have undertaken to
study social interaction as a complex phenomenoeraviseveral dimensions interact -
cognitive, social and cultural ones - within a spaad-time-framework historically and
culturally located, and marked by rules and vallreshis context of investigations, interest in
semiotic mediations not only revived the threadshef Piagetian tradition (where the role of

communication via language is more or less negigcad the Vygotskian tradition (where



CONTEXTUAL DETERMINATION OF HUMAN THINKING

language is important from a theoretical point iefwbut there is no relevant methodology to
study it in depth), but also opened up some newpaas. However, this idea carried some
daunting problems with it too. Some of the probleans theoretical. For example, how can
we access the reasoning using speech without lpdlsenform of that reasoning, i.e., without
neglecting its "mediations”, which was one of thegative consequences of research that
focused only on solving procedures? Other probleare methodological. What
methodology(ies) should we use to describe reaggrsychologicall? How is it possible to
articulate the experimental and formal evidencéhefimpact of a variable on reasoning? In
spite of significant progress in understanding ¢hi¥go topics within the last three decades,

epistemological hurdles still remain. We would ltkediscuss these next.

1. From the Epistemic Subject to the Psychological Subject, Toward a Psychosocial

Actor

Recalling the Epistemic Subject

The Piagetian framework of cognitive developmewufed on the genetic construction of the
structures of intelligence. This so-called structural apptoaattempts to describe

"macrogenesis”, the stages and boundaries of dawelot for various areas of knowledge
(number, substance, weight, concepts of time, spmEte, etc.) and for cognitive structures
as a whole (three main stages of cognitive devetopmHere, the explanatory factor of the

formation and development of rationality, Piagegsuilibration majorant® (Piaget,

! The model oféquilibration majorantewas developed by Piaget (1975/1985), in paraliéh the concept of
reflective abstraction, to account for endogenoapgacities of knowledge development: Théguilibration
majorante(...) is an inherent process of psychological attivit extends the processes of self-regulationt tha
intervene in organic development. The equilibraiwmaduces regulations aimed at compensating fonitiag
disturbances, which occur when an obstacle is ptedefor assimilation, and when the subject’s sdware
sufficiently developed to become aware of the allsteand to make room for increasingly elaborate
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1975/1985), is endogenous. The structures arededars valid for all children who are at the
same level of development. They are the generahdoof knowledge, i.e., those of an
"epistemic subject” that formed the basis of thagBiian framework. In his first writings,
Piaget (1923/2002, 1924/1928, 1932/1977) regardekiild’'s co-operative behaviors as the
main responsible factor for the emergence of ratity i.e. for the construction of mental
operations (initially concrete then formal). Thhs, initially suggested a social explanation of
cognitive structures by stressing the fact that iental operation appeared as the child,
escaping gradually from preoperative egocentrismofited from the stimulations generated
by the symmetrical exchanges between peers thadbamed on the reciprocity of points of
view and on mutual respect, in contrast with theltachild asymmetrical exchanges. Later,
when he highlighted a form of "logic of sensorimoéation”, before verbal language ability,
Piaget acknowledged he had over-estimated theofdenguage and the social interaction in
cognitive development (Ducret, 1990). He would rteim thereafter the idea according to
which cognitive structures and mental operationsedrom the subject’s own coordination
and from his/her self-regulation of actions, evehe formulated the assumption of a close
relationship between co-operation (or interindingtwoordination of actions) and the
constitution of operative structures (or intra-indual coordination of actions and
operations): "cooperation itself constitutes anéssf co-operations: to put in correspondence
(which is an operation) operations of one of thenms with those of the others, to join
together (which is another operation) the knowlealige partner to that of the others, etc; and,
in case of disagreement, to eliminate contradistigrhich supposes an operative process) or
especially to differentiate the points of view atodintroduce a reciprocity between them

(which is an operative transformation)" (Piaget/ 44995, p. 347, French edition). Thus, the

modifications. Piaget connects the equilibrationaapt to that of adaptation, because equilibratésults from
the tendency of any cognitive system to feed itselbther words, to assimilate and to accommoilsééf to the
assimilated elements. So, a perpetual adjustmenhefsubject's schemes occurs in the direction rof a
optimization" (Montangero, 2001, p. 84).
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social factors were relegated to the status of gsseg but non-sufficient conditions for the
construction of knowledge (Piaget & Inhelder, 198&9). In the same way, the symbolic
function was regarded as subordinated to the iddals’ operative competences, and
language only got an instrumental status in hurharking emergence: "(...) language is not
sufficient to explain human thought because thactires, which characterize it, plunge their
roots into action and into sensorimotor mechaniginieh are deeper than the linguistic fact.
But it is not less obvious, in return, than the encefined the structures of human thinking
are, the more necessary language is to achieve deselopment. Language is thus a
necessary but non-sufficient condition of the cardion of logical operations. It is necessary
because without the system of symbolic expressiahlanguage constitutes, the operations
would remain in the state of successive actionshowit never being integrated in
simultaneous systems or simultaneously embracing whole of interdependent
transformations. In addition, without language, dperations would remain individual and
consequently would be unaware of this adjustmeniclwhresults from interindividual

exchange and co-operation” (Piaget, 1964, pp. 1R)-1

However, a more detailed analysis of Piaget's mebelrings to light the social dimension of
his theory, even if he did not translate this disen into an empirical research program,
because his top priority was to study the constoobf necessary knowledge (Lourenco &
Machado, 1996): Contrary to merely true knowledmgessary knowledge goes beyond the
functional explanations as well as the social ragugs. Yet, it did not prevent him from
recognizing, in his last writings, that the epistersubject was not so universal as he had
admitted it up to then (Bringuier, 1977/1980):

« [Jean-Claude Bringuier] — We cannot imagine tieality can teach us something about

itself out of the scientific mind.
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[Jean Piaget] — Yes, I'm convinced!

J.-Cl.B. — You're convinced because you are a Westan.

J.P. - Oh yes.

J.-Cl.B. — You are manufactured in Western science.

J.P. — Yes, if you like. But, there is a Chinesersze which went extremely deep [.So |
wondered about the problem of knowing if one caaidgine a different psychogenesis from
ours and which would be that of the Chinese chiltha great era of Chinese science, and |

think that it is the case" (Bringuier, 1977/198p, @#49-150, French edition).

Actually, if we put this aspect of Piaget's modetoi perspective in his historico-cultural
context or if we read Piaget’s theory from "theenmr" (Lourenco & Machado, (1996), it
seems that setting social factors aside is relatdis rejection of the social empiricism of his
time. Whatever option we take, as Chapman (1988])1#dicates, the in-depth study of the
social (and cultural) characteristics of cognitidevelopment remains compatible with the
frame of mind of the Piagetian theory. For this gpse, Chapman (1991) proposed to
integrate in a single model the communicative gperative components of social interaction
that Piaget used on various occasions: such amratien would transform the binary
structure of knowledge (subject/object) and of abititeraction (subject/other) into a ternary
structure: "The substance of both criticisms carati@ressed simultaneously in the proposal
that human knowing involves an irreducibépistemic triangle consisting of an active
subject, the object of knowledge, and a (real oplieit) interlocutor, together with their
mutual relations” (Chapman, 1991, p. 211). As wk sde further, such assumptions led to

reinterpret the pragmatic dimension of situatiomg exchanges.
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From the Epistemic Subject to the psychologicaj&b

Parallel to epistemological research, the funclias@nditions for knowledge acquisition
began to be evoked, under the impulse of Inheld@®43/1968, 1954, 1955) work. Engaged
in a research program on operative training ainaingshowing, in an experimental way, that
real cognitive progress can be obtained from chirdas (soon as) they do training exercises
that unbalance their cognitive system" (Morgado &r&t-Dayan, 2002, p. 650), Inhelder,
Sinclair, and Bovet (1974) developed analysesHerdognitive advance that were no longer
about the epistemic subject but about the "psydicdd’ subject. In other words, they
adopted a functional approach to a real individtaled "microgenesis”. "By contrast, the
individual psychological subject (Inhelder et 4976; Inhelder & Piaget, 1979) is studied by
an observer who attempts to detect the dynamidbefsubject’'s behaviors, his/her goals,
his/her choice of means and controls, and his/ker beuristics that can lead to the same
result in different ways, in order to penetrate gh®jogical functioning and establish the
general characteristics of procedures or finalemed organized sequences of actions. [...] The
heuristic distinction between epistemic subject g@sgchological subject simply reflects
complementary forms of development of the subjdatewledge, which tends either toward
normative knowledge or pragmatic and empirical kiealge" (Inhelder & de Caprona, 1992,
p. 21). In order to study such an issue, Inhelded &er colleagues have used the
"methodology of experimental intervention in theogesses of training fori"(Inhelder,

1966) which Morgado and Parrat-Dayan (2002) sunmeas follows: a pretest and two post-

2 "QOur varied procedures obey the same frame: ilyitise establish a diagnosis, as subtle as possitiléhe

starting possibilities of each child which are ekaad using the tests of conservation, and which edend

from a level of actual preoperativity up to a leebhracterized by the actual concrete operatiarisgghrough
all the intermediate under-stages. The same tabtbenused after the trainings in order to estientdte possible
transformations of the reasoning, whose stabiliiy fragility will be checked with control tests foweeks later.
Three-training-periods in one week offer the cldldmany occasions to exceed the particular ditfesiof their
cognitive level. They include both a set of opematexercises and the possibility to continuouslgfiamt the

anticipations, and feedbacks with the results efakperiment” (Inhelder, 1966, p. 182).
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tests composed of Piagetian tasks on the studedd &re presented to each chilthe
participants of the experimental group are assigteedeveral trainings with "operative
exercises" whose purpose is to "grasp the micragmnof the child’s behaviors in detail, the
transpositions of procedure during the operativer@gze as well as the confrontations
between answers and the experiment’s interven(jon651). As the authors pointed out, the
introduction of the second post-test into the expental design constitutes "a real
methodological innovation” that is fundamental ssext the stability of cognitive progress.
This research avenue became essential when enhmxicience brought to light cognitive
lags in the development of knowledge, which intretll "disorder” into the theoretical
model: "The problem of cognitive labk..] continuously triggered studies and controvessi
within the last two decades, to the point of questig the relevance, even if only the
descriptive relevance, of the concepts of strucame stage, and it stressed the importance of
‘functional’ aspects in cognitive tasks, more djpadly - at least in our own work - the role of
representations, of the meaning attributed by thgest to perceptual data and even to the
transformation action” (Gréco, 1985, p.78). Thugddr(1985) recommended calling on the

“pragmatics of cognitive activities".

Thereafter, research on cognitive functioning aadetbpment has focused on the cognitive
processes themselves, i.e., independently of tledationship to cognitive skills. Solving

procedures were analyzed specifically (i.e., thg stages or subgoals follow each other, and
the path a child’s thought takes when he/she leviahg a given target). To do this, a method
of interactive observation was used which is mgoprapriate to study the strategies for

solving problems: the experimenter’s interventiorese analyzed as an "integral part of the

% This corresponds to "achievements or non-conteampoapplications of the same structure to different
empirical contents" (Gréco, 1985, p. 78). For extamphereas it is assumed that children have tetstre that
allows them to carry out seriations, they areatiifiable to seriate sticks only and then laterights. The same
holds true for conservation: substance (by age/8ight (by age 9-10), and volume (by age 11-12).
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resolution process which is managed by the suldjeat,is, as a situational variable" (Saada-
Robert, 1992, p. 141). This approach has shed digbtwn the status of errors. Whereas in
the structural approach, an error is a point oivakrthat reveals the state of cognitive
structures (for example, focusing on the lengtlhefline-ups of tokens to assess the number
of tokens indicates the non-conservation of numlibe) error becomes a starting point in the
functional approach. It can explain the subjectl guidance, i.e., his/her cognitive progress
and "mechanisms of control" for solving the problemwo kinds of problems hold the
attention of Inhelder's team (Inhelder & de Caprohf92): (1) what is the relationship
between success and comprehension? (2) Does suteadsto some progress in
comprehension, or does comprehension come fromitoggrconflicts revealed by partial
failures? Consequently, this approach to the "auitiesubject uncovered the idea that an
individual’'s knowledge determines bothe meaningthat he/she attributes to the problem
situation andhe controlhe/she exercises over the task (Piaget & GaréBy//1991; Inhelder,
Sinclair, & Bovet, 1974; Inhelder, Cellérier, Ackesinn, Blanchet, Boder, de Caprona,
Ducret, & Saada-Robert, 1992). Thus, Béarbel Inh&dessearch threw a new light on
cognitive development while being interested aball/en the psychological subject and in the
functional aspects of thinking of "a knowing suljdmut with his/her intentions and values”
(Inhelder & de Caprona, 1992, p. 22). It provideth microdevelopmental descriptions of the
subject’s problem resolutioin real time thanks to the focus on new observable data which
are the sequences of actions and the temporal dimgobf behavict Inhelder's analyses
enabled us to detect the child’s own guidance sfhler reasoning more and more clearly,
from the analysis of meanings he/she attributeBigther own actions and strategies in the

advance of his/her cognitive discoveriéthe équilibration [one of the great functional

* Inhelder & de Caprona (1992) recall that "the gsial of the behaviors consisting in establishing
correspondences, classifications and series is kmelvn, but it is the first time that we have foedsit on
sequences of actions" (p. 53).

10
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processes identified by Piaget] is the foundatibthe genesis of the structures and expresses
a constructivism of an epistemological typée could wonder with Cellérier if it should not
be supplemented by a more psychological dimensjooldserving the subject working in
microgeneses which lead to create innovations. eddié is essential to work out a
psychological constructivism which would be a theaf innovation" (Inhelder & de

Caprona, 1092, p. 28).

According to Houdé (1998/2004), Inhelder’s worloaled us to initiate a connection between
the Piagetian structuralism and the cognitive psiarfy of data processing: "According to
Cellérier's analysis, the Piagetian structuraliseald with epistemic transformation from
action to knowledge in the long run, while cognigim deals with pragmatic transformation
from knowledge to action, in the short run. Thase psychologies ‘work' on different scales
of time: one on a diachronic scale (macrogeneseuelopment), the other on a synchronic
one (microgeneses on a given level of developmdrte challenge of the Neopiagetian
psychology is to articulate these two viewpointee Tresearch trend which most explicitly
took up this challenge, in the 1980s, is neostratiim, represented in particular by Juan

Pascual-Leone, Robbie Case, Graeme Halford andRfscher” (p. 133, French edition).

Toward a psychosocial actor

An additional step toward understandic@ncrete situationsvas taken when research began
to focus on the cognition diomo quotidianusi.e., when researchers began to take into
account the social conditions of cognitive develeptwhich is one of the questions that was
not clearly studied by Piaget. Since the 1970sjraber of speculative assumptions have been

circulating. Researchers in developmental socigiclpglogy (Doise, Mugny, & Perret-

11
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Clermont, 1975) proposed the sociocognitive contiesis to explain the fact that, under
certain conditions, working in dyads leads to geeanhdividual cognitive benefits than
working alone (Ames & Murray, 1982; Bearison, Mageea, & Filardo, 1986; Doise &
Mugny, 1981/1984/1997; Emler & Valiant, 1982; Mugny991; Perret-Clermont,
1979/1980/2000). The Swiss researchers, while miogoto test the assumption of the
structuring role of the "conflict of communicatiostated by Smedslund (1966), enriched the
theoretical and empirical investigations of theritiot" concept in cognitive development.
The "cognitive" conflict, which allows the thougtd progress, was regarded as emerging
either from the invalidation of an assumption doeobservations producing intellectual
dissatisfaction (Inhelder, Sinclair, & Bovet, 1974efebvre & Pinard, 1972), or from the
confrontation with situations in which the subjsctperative schemes are non-sufficient to
solve the probleman internal disturbance emerges and then causasbatance and a search
for compensation, which leads to new schemes othéo complexification of old ones
(Inhelder, Sinclair, & Bovet, 1974). The "sociocdge" conflict is at the root of "the

hypothesis of ‘cognitive conflict experienced aresalved socially™ (Doise, Mugny, &
Perret-Clermont, 1975, p. 382): the contradictioithwhe individual's system of answer
explicitly finds its source in the system of anssvef one or more individuals (Mugny, Perret-
Clermont, & Doise, 1981). In other words, it is@utstanding conflict of viewpoints between
at least two people about the same objastPsaltis, Duveen, and Perret-Clermont (2009)
pointed out, the question was to capture the sdaménsion of the Piagetian decentration. In
addition, they underlined that in this work, intergponal coordinations are described as
preceding the interiorization of intrapersonal adoations, thus calling into question the
Piagetian assumption which considered that theabacd cognitive dimensions of thinking

are finally the two faces of the same piece, exgingsthe same logic of the coordination of

actions in different forms (Piaget, 1947/195071/2995).

12
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A retrospective analysis may bring out three susigesstages in the experimental study of
the social conditions of cognitive development ihiah the place allowed to social context

has gradually changed (Gilly, 1991; Sorsana, 1999):

Study of the Systems of Interaction and Measuremérihe Cognitive Effectsinitially,

researchers focused on the mechanisms of actiothefsocial interactions, without
considering the role of social meaningisey focused their attention on the study of the
systems of interactior observing performances after working in dyadsatome, and
partners in interaction were regarded as "interghahle". Explanatory assumptions of
cognitive progress were proposed in terms of inmotat (Winnykamen, 1990), of
sociocognitive conflict (Doise & Mugny, 1981/198847; Doise, Mugny & Perret-
Clermont, 1975; Mugny, 1991; Perret-Clermont, 9881/2000) or of destabilization (of
task representation as well as solving procedusesd) social control (Gilly, 1991, 2001;
Gilly, Fraisse, & Roux, 2001). The social dimensiwwas perceived here adluencingthe
cognitive activity.In this way, the initial thesis of the sociocogvsticonflict depends more
precisely on the following proposal (Sorsana, 2083ocial condition which is favorable to
individual cognitive progress is a co-operativeerattion between two (or three) individuals
who are led to produce (verbal and/or gestural)tredictory answers, and who are
cognitively engaged in going beyond this social aagnitive disturbanc&.he simultaneity
of incompatible answers is supposed to lead thetake into account the other's answers,
and, in a corollary way, to decentrate from thewnopoint of view. Moreover, new
information included in the partner's answer is moged to draw the attention on new
features of the task (new representations and éving procedures)Then, the will to go

beyond disagreements on a sociocognitive mode rfahtly submission, Mugny, De Paolis,

13
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& Carugati, 1984) would lead to the interindividealordinations of actions and ideas which
will be interiorized by each partner. They will thbecome new mental tools involving a
new cognitive organization. In the very first expental Swiss research used within this
theoretical framework, the independent variable thassocial dimension with generally two
modalities, "working in dyad" versus "working al8n&he dependent variable corresponded
to the evolution of the experimental groups’ parfances between pre-test and post-tests.
This kind of analyses led to measure #ffects of acquisitianThree types of data in post-
tests enabled the researchers to evaluate struathamge (Psaltis, Duveen, & Perret-
Clermont, 2009): (a) particularly performancesha tiffered post-test show actual cognitive
progress because they are stable in time and sdjkaty to reveal structural change; b)
children are able to generalize their very new Kieoge on other tasks which have the same
operative structure, and c) new forms of reasoanegidentified because the new conservers
uttered new arguments (never mentioned in the dimglinteraction phaseHowever,
comparing cognitive levels at different times (jpred post-tests) only makes it possible to
compare the product of cognitive change but noptieeess (Granott & Parziale, 200Bhis
"first generation of studie3"developed in Switzerland provided empirical evitenf the
effects of social interaction, while being focused child1-child2 interaction system
(Schubauer-Leoni & Perret-Clermont, 199¥@dday, we can say that such studies inferred
the sociocognitive conflict process by, to someepkt comparing "static" states. This
amounts to inferring the movement from picturesypalccording to Granott and Parziale
(2002)'s metaphor when they compared state-orieveeslis process-oriented approaches in
development and learning. What are the preciseraatnd function of the interindividual
coordinations of points of view, which are the ms& probably central to transform

interindividual functioning into intra-individualihctioning (Vygotski, 1934/1962)7?

® According to the expression of Psaltis, Duveen, Rerret-Clermont (2009).

14
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Study of the Solving Procedures and First Linksngein Cognitive Effects and Acquisition

Process:Several criticisms were formulated concerning sleeiocognitive conflict thesis
(Blaye, 1989; Flieller, 1986; Russel, 1982; Rusddlills, & Reiff-Musgrave, 1990). The
criticism related to the insufficiency of the obsations carried outluring the co-resolution
phaseconstitutes one of the weaknesses which have agpicomplementary research trend
(Dalzon, 2001; Gilly, 1991, 2001; Zhou, 2001). Ténessearchers have supplemented the
very first analyses introducing the analyses of sbkving procedures observedring the
unfolding interaction aiming at apprehending theequisition processe$iow do children
proceed concretely when they work together? Wélways of acting together then be used

as tools to build new individual reasoning?

Studying solving procedures puts forward the rolayed by the social meanings and
practices related to the tasks, and more gendrgliyie social contexts of resolution of these
tasks. The social context and the cognitive devetm have begun to be regarded as
overlapping and indissociable since researcheldigiged that regulations of a social nature
which govern a given interaction - such as nornmventions, representations, familiar
social rules, contract of communication involvirgles and expectations - can also generate
new cognitive coordinationssome researchers preferred to insist on the roltefsocial
meanings and practices which are dependent orypleedt the task: they have developed the
social marking thesis (De Paolis, Doise, & Mugn981; Doise, Dionnet, & Mugny, 1978;
Gilly & Roux, 1988; Zhou, 2001). Research undenmke cognitive psychology on the
pragmatic schemas of reasoning can also be inclodexi(Cheng & Holyoak, 1985; Girotto,
1991, Girotto, Blaye & Farioli, 1989; Girotto, Gjll Blaye & Light, 1989). Other researchers

chose to study the social meanings and practicéshvere dependent on the social contexts

15



CONTEXTUAL DETERMINATION OF HUMAN THINKING

of resolution: they have developed research baseitied concepts of "contract” (Schubauer-
Leoni & Grossen, 1993; Schubauer-Leoni & Ntama#jlit998) or of "modes of social
integration” (Monteil, 1995; Monteil & Huguet, 200TFinally, other researchers considered
the role of the social meanings concerned in tHatiomal history of the partners in
interaction. They observed that the nature of thlationship shared between partners —
positive relationship versus negative one - ovemeines the cognitive management of tasks,
by affecting the cognitive processes used by treddshildren in "friend" dyads had more
exchanges which were more elaborate and more aritian children in "not-friends" or
"indifferent” dyads;they interacted in a cordial work environment (laigy, exclamations,
teasing) characterized by reciprocity of exchanges] they were more attentive, more
respectful, and more demanding of each other. Athese are behaviors that allow them to
take their partner’s suggestions into account (Begé®, Newcomb, & Hartup, 1996; Dumont
& Moss, 1996; Kutnick & Kington, 2005; Nelson & Abd, 1985; Newcomb & Bagwell,

1995; Sorsana & Musiol, 2005).

As Psaltis, Duveen and Perret-Clermont (2009) pdinbut, this "second generation of
studies” — an expression that we can extend tavti@e research of this period (including
non-Swiss research) - granted a more institutiaedlrole to social variables: the task is not
only an activity which a child carries out with twar three partners (if we include the
presence of the experimenter). To solve it, chiiduse a whole of social parameters related
to it. So the task is perceived as having a poWwémediation" (Schubauer-Leoni & Perret-
Clermont, 1997) which can express a system of kpogitions between the partners and the
"agent" (Psaltis, Duveen, & Perret-Clermont, 20083ause it is carrying an institutionalized

history defining the situation as well as one’sipas and others’. These investigations are
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also prolonged in the studies led by Mugny and dulaborators in social psychology

(Quiamzade, Mugny, Falomir-Pichastor, & Chatard)&0

Study of the Discursive Activities and In-depth Arsis of the Links Between Cognitive

Effects and Acquisition Processage consider that the third stage of the experiaiestudy

of the social conditions of cognitive developmemitresponds to the fact that researchers have
taken into account discursive activities in theialgses. If it is true that "conversation and
reasoning are being built at the same time" (Trogr8aint-Dizier de Almeida, & Grossen,
1999, p. 139), then discursive activities mustedflthe links between cognitive effects and
acquisition processes. However, at that time, tlea iof “interindividual coordination” of
actions (and ideas) had only been examined by hgp#t the partners’ solving procedures. It
was not until the 1990s (Gilly, Roux & Trognon, B99.ight & Perret-Clermont, 1989;
Perret-Clermont, Schubauer-Leoni, & Trognon, 198®t researchers in this field started
paying attention to utterances, also consideretiet@actions. More specifically, they were
interested in the discursive "grounds” in whichvew procedures are empirically embedded
(Clark, 1992, 1996, 1999). They began to study stcterindividual coordination” as a
process anchored in negotiation, negotiation tlmatonger pertained solely to what we do
together but also to what we say about what we tHanks to pragmatiés Today,
contemporary analyses consist in identifying theveosational "materials” that carry (or even
constitute ...) the "mindprint" of the operations tthild knowledge, as we will specify
further (Gilly, Roux, & Trognon, 1999; Psaltis & Been, 2006; Sorsana, 2003, 2005;
Sorsana & Musiol, 2005; Teasley, 1995; Trognon{,Bathwarz, Perret-Clermont, & Marro,

2006; Trognon, Sorsana, Batt, & Longin, 2008).
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2. Contextual Deter mination of Human Thinking: What Method(s) of Analysis?

The contemporary endogenous conception of cognidieeelopment posits "as distinat
priori the social and the cognitive, and had [soughplosterioritheir possible articulations,
[which] amounts to considering communication on site and representation on the other
side as two independent entities, and to wondeaftgrwards, how we will be able to put
them together" (Caron-Pargue, 1997, p. 10). Howevemw can communication and
representation be articulated? Obviously, the ith@& comes immediately to mind is that it
thanks to interaction. And, it is true that owirmythe interactionist research trend since the
1960s, the study of "inter"-behaviors has gradu#dligen the place of "intra"-behaviors
(Cosnier, 1998). Because it gave inter-action ad&mmental role, this shift of focus
contributed to specify the essential role of actem a source of knowledge and as an
organizing principle of thought. For example, ire tepecific domain of infant cognitive
psychology, the impact of action moved from actians objects to actions on human
relationships, but the fundamental role of actieerss to be preserved (Lécuyer, 1996, 2006).
Given that, interactions, here, are social actianggractional behaviors are necessarily
intersubjective. However, even if intersubjectivartizipatiod is considered in current
concepts of "psychological state", "proposition#titade”, "modality”, and in axiological
expressions, it remains difficult to conceptualibes subjectivity "objectively" even though
such a conceptualization appears to be more and epmstemologically essential (Auchlin,
1990). A possible way to conceptualize intersulbyeagtconsists of analyzing a fundamental
property of interaction, that is, its sequentiatlasing (Duncan & Fiske, 1985; Schegloff,

1991). As Schegloff's (1991) work showed, sequdiyigndeed creates the possibility of a

® In the field of linguistics, pragmatics is concedrwith the relations between the signs and thesuge other
words, pragmatics consists in describing the mepofrihe statements context.

" Some of the correlates of this term are the baiitg-others, coexistence, reciprocity, dialogued an
communication.
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“third position repair” that "may be thought oftag last systematically provided opportunity
to catch (among other problems) divergent undedstgnthat embody breakdowns of
intersubjectivity, that is, trouble in socially skd cognition of the talk and conduct in the
interaction” (Schegloff, 1991, p. 158). By creatswgh an opportunity, sequentiality acquires
a function of scaffolding of intersubjectivity. Ahe same time, this function constitutes a
procedural solution to the problem of intercomprehension, chhis at the core of semiotic
communication (Trognon, 2002; Trognon & Batt, 20I0pgnon & Saint Dizier, 1999;
Trognon & Sorsana, 2005) when we try to tackle thugstion from a theoretical point of

view.

From Methodological Solipsism of Cognitive Psyclyglto the Study of Pragmatic Structures

of Knowledge

To reach this goal, we will deal especially withduistic interaction: "language and more
particularly conversation may be a place where ¢bistroversy is likely to be overcome, by
considering that communication and representatrenoaly two indissociable faces of the
same entity that one could divide up differentlaon-Pargue, 1997, p. 10). Language,
considered as an internal process in the pastvisatso being studied from the point of view
of its use in cognitive psychology (Hilton, 1995plizer, 2004; Politzer & Macchi, 2000;

Van der Henst, 2002). However, even though Bernauat Trognon (2002) announced a

"pragmatic turning point in psychology", much grduemains to be covered.

Caron (1997) brought our attention to the fact thatWestern cultures, the answer to the

question "What does it mean 'to speak'?" contdiesidea of a prototypic individual who

speaks all alone! Such a conception is based orwthe cognitive psychology generally
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analyzes language functioning, which is consideasdan internal process because the
cognitive system does not have access to what tsdeuit (Fodor, 1983). According to
Fodor, cognitive processes in psychology can ohlghyscomputational operations carried out
on internal representations (which are stringsyoifl®ls). Two stages are described: (1) the
translation oimentalesento natural language (or vice versé@ a specialized module, and (2)
reprocessing by the central systems in order tegmte the translation into the subject’s
knowledge system. However, only the first stagei¢ivhs modular, and goes from the
phoneticinput to thelogical form of the statement) can be studied scientificallyctta
process conveys the idea that "cognitive subjaetsr@nads closed within themselves, each
one developing his/her own computational activéigd whose communication can be only
the result of a pre-established harmony. Grice’'simsa are precisely conceived in order to
protect this harmony: like two well-set clocks thmark the same hour without having to
interact, in the same way, two subjects can sheesame representation because they apply
the same rules” (Caron, 1997, p. 222). A consequaicsuch an assumption is that it
dissociates language and communication by consgl@mmunication as a purely internal
phenomenon too, as it is assumed in Sperber ansb&l (1995) Relevance Theory. These
authors claimed that language does not exist fornconication but for data processing; its
use for communication is an accident specific tokired — similar to the elephant’s use of its

trunk, which is an olfactive organ, to grab thimgsan accident specific to that species!

In fact, this "narrow" idea about the individualsbared throughout the cognitive territory.
Schegloff writes, "In the Western tradition, ittiee single, embodied, minded individual who
constitutes the autonomous reality. Organized aggiens - whether of persons or of
activities - tend to be treated as derivative,di@mt, and contingent. They are something to be

added on, after basic understandings are ancharedhdividual-based reality. It has
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accordingly seemed appropriate in the cognitiversse to study cognition in the splendid
isolation of the individual mind or brain and toseeve the social aspect for later
supplementary consideration” (Schegloff, 1991,8)1Still today, the cognitive tradition has
some difficulty being separated from a "general rapph in which the individual is
considered as a generic entity of a species eqdipith information-processing mechanisms
and not as an operator viewed in his/her individpabr his/her specificity from an
ergonomic, clinical, or differential point of viem{Dubois, 1993, p. 38). However, the
increasing interest in the study of "concrete s$itus" has given birth to the need to broaden
research on human cognition by "situating” indidduin the entire set of practices that
constitutes their daily activities (Greenfield &\eg 1982; Hutchins, 1995; Lave & Wenger,
1991, Light & Butterworth, 1992; Rogoff, 1990; Rdfy& Angelillo, 2002; Saxe, 2002;
Suchman, 1987; Valsiner, 2009). Among the multigienensions of these ecological
situations, researchers are now interested inatteal reasoning strategies and procedures
carried out during conversations,real time by concreteindividuals, to the detriment of the
epistemic subject who was so crucial for Piagetina with the "situated cognition” research
developed more particularly in the United Stateantin Europe, "real time" studies have
made the complexity of daily situations salient. rféach a goal, logical reasoning that goes
from the premises to the conclusion is not enough, depends on interactions with and
between various dimensions of the situation (Wasdina, Rabardel, & Dubois, 1993). In
other words, explanatory models of cognitive fumgitng are focusing more and more on
contexts and, actors interpretations as a funafahe implication of the situation, the goals
of the action, and the subject’s experience (sehtL& Butterworth, 1992; Politzer, 2004;
Politzer & Macchi, 2000; Vallée-Tourangeau & Krideénney, 2005; Vallée-Tourangeau &
Payton, 2007). Consequently, in Human Sciencesdrplanatory models are enriched by

introducing random elements. And, we settle lesklass for "'modelling mental tasks that are
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well-defined in terms of their initial data but leail-defined goals from the operator’s point

of view" (Weill-Fassina, Rabardel, & Dubois, 199315).

So, the cognitive approach today is encouragedake into account two facts that are
observable in concrete situations: "(a) an indigidu cognitive functioning involves
interaction with others, and (b) this interactiomngs language into play in a critical way.
This means trying to re-examine some conceptsnioi@ rigorous - and empirically founded
— manner: among them, inference, representatiod, l@mguage concepts” (Caron, 1997).
Rather than starting from an idealization of cageitfunctioning, certain researchers
including Clark (1992, 1996, 1999) proposed an sppoapproach, i.e., starting from
empirical observation®f language functioning: "His approach is esselytidifferent from
the former one [Fodor’s approach] in that he adaptselation to language, what he calls the
action view(which starts from what people do with languageoider to find out how it
functions) as opposed to tlpeoduct view(which starts from the structure of language in
order to find out how it appears in speech - Clag92, p. xiii). Language use involves a joint
process — the partners’ adjustment” (Caron, 199226). Consequently, "the methodological
solipsism claimed by Fodor, rather than defining $lcientificity of cognitive psychology, it
reveals its essential weakness. The cognitive suligenot a monad: he/she permanently
interacts with his /her environment and in partculvith others. Accounting for this
interaction, and in particular for the verbal iatetion that is undoubtedly the most elaborated
form of interaction, constitutes an essential @mak for cognitive psychology" (Caron, 1997,
p. 234). Some researchers try to meet this chadldmg raising the following question
(Politzer, 2004; Politzer & Macchi, 2000): If theudy of reasoning begins by analyzing the

interpretation of the premises in context, we mresexamine all of paradigms using
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pragmatics. Granted, but not any pragnfaisproach. In the above perspective, it is "tatk-in
interaction” that is the specific topic of pragnoati'because our understanding of the world
and of one another is posed as a problem and esbaly an achievement, in an inescapably
social and interactional context - both with tolmsged in the workshops of interaction and in
settings in which we are answerable to our fellolmgeraction and talk-in-interaction are
structured environments of action and cognitiord #rey shape both the constitution of the
actions and utterances needing to be ‘cognizedtr@ndontingencies for solving them. To
bring the study of cognition explicitly into theesra of the social is to bring it home again”

(Schegloff, 1991, p. 168).

What Method(s) of Analysis?

Contextual determination of human thinking gradudlecame essential in psychology. As
Grossen (2001) pointed out, we can identify thre@mon views of the concept of context.
Each view leads to a different definition of psyldgy’s object of study. On the one hand, to
the question "Where are cognitions?" researchecsfotus either on the epistemic subject or
on the psychological subject implicitly assume tbagnitions are necessarily located in the
brain. This "psychology of the individual" definesntext as "a set of discrete variables"
(Grossen, 2001) that are likely to influence thbejsct’s cognitive functioning and that the
researcher can manipulate (for example, variahleh as task instructions, the individual’s
preliminary knowledge, management of participardsntities and roles, etc). This dualistic

conception of relationships between the subjectthrdobject acknowledges the role of the

8 Different conceptions of pragmatics exist: (1) empirical discipline that inventories occurrencéssign
sequences in a given language in order to deterthigie proper contexts of use, both in psycholdgarad
sociological perspectives, (2) a formal discipliwhose objective is to discover and to formalizeatiehs of
functional dependence between a sequence of signspssible contexts of use, and illocutionarysatiat it
permits, and (3) a "transcendental" discipline aina determining the relation between signs anceigén
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physical and social environment, but in a correatvay, considers that we can isolate what
concerns the individual him/herself. Thus, "evencanstructivist version of human
development, which acknowledges that internal teadi not a simple reflection of external
reality, does not account for the fact that 'tankhi 'to express emotions', 'to state one’s
opinion’, etc. are activities that are always dbeidirected, and therefore also depend on the
particular way in which actors construct meaningthiw a heterogeneous discursive space”
(Grossen, 2001, p. 68). On the other hand, researsitho focus on the psychosocial actor
rely on one of the following definitions of contexientioned by Grossen (2001):

- When the context is regarded as the fruit of aersubjective construction,
researchers consider that cognitions are not inedigidual, "but in a specific
space that both pre-exists to individuals’ meetngl is constituted by their
interactions. This heterogeneous and dynamic spaaeated and moved
thanks to the construction meaning, places, andtitdes; it is reduced neither
to a set of objective characteristics, nor to sttbje perceptions that
interactants may have" (Grossen, 2001, p. 71).tdpie to study is no longer
the individual but the socio-discursive processgswihich cognitions are
accomplished in the interaction that is unfoldirmnd become social and
cognitive resources for participants.

- According to the situated-cognition approach, ceig a cognitive system in
which both the interdependence of each elementivelto the whole and the
irreducibility of the whole relative to the partseahighlighted. In other words,
to the question "Where are cognitions?" researcamessver, "They are inside
the system that is formed by interactions betwesdividuals and tools;

consequently, the discursive space created by timseactions constitutes

conditions of interlocution, recognized as a cdastie dimension of significance: there is no pbigsi
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only one of the various aspects that charactetliesystem" (Grossen, 2001,
p. 72). This defines what Grossen (2001) calls ‘tpsychology of the
situation”, but we prefer to call it the "psychojogf the cognitive system” to

better emphasize that the human being belongstsyistem.

How can we study "human thinking as a fundamenw@ijogical and indissociable activity
of human communication” (Grossen, 2001, p. 68)2vA8 documented by Wertsch (2008),
the child can develop self-regulative capacitiesfilayctioning in communicative settings
involving other-regulation. Does an effective ptgpe of sociocognitive dynamics exist?
Gilly, Fraisse and Roux (2001) stressed the diffies raised by this question and insisted on
the fact that the impact of interaction is to bedenstood using a "systemic model of
sociocognitive functioning” in which the relatioasdependence between "the characteristics
of the task, the individual cognitive functioningdathe sociocognitive dynamics" appear to
be indissociableCurrently, we have studies which make an efforidentify the cognitive
level (or the functioning) of the subjects in theejest/ interaction/post-test(s) design.
However, they focus on various judgement tasks emolution tasks. In addition, the
behavioural or verbal categorizations used by rebess to specify the partners’
sociocognitive dynamics vary from one study to heot their relevance depending in
particular on the analysis levels privileged byeashers (even a transcription of corpus
cannot be regarded as a neutral activitylen, what shall we do? Some researchers take the
risk to propose an answer: for example, Mercer QR@onsiders his "exploratory talk" and
Psaltis and Duveen (2006) their "explicit recogmti as actual types of conversational
interactions making it possible "to think togethevhile other researchers highlight the

complexity to interpret an instruction like "workdgether" and to act it (Tartas & Perret-

significance nor communication by signs unlesatis§ies the dialogical constraint (Grillo, 2000).
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Clermont, 2008). Then, how can we go beyond thiepmsite mosaic of analyses? It would
seem that the general proposition is not anymorecrgate "reasoned methodological
conceptualizations” (Bastien, 1994) but ratherrte@ate, in a heuristic way, methodologies

diversifying the analysis levels before connectimgm.

We are convinced that a suitable method for deisgyibnd explaining the cognitive system
composed of the thinking subjects’ behaviors irnattion with others, and of the semiotic
systems that they use jointly by reinventing theithwv their socio-cultural environment,
must be viewed in line with the microgenétiapproach developed in Inhelder's work
(Inhelder, Sinclair, & Bovet, 1974; Inhelder, Celk, Ackermann, Blanchet, Boder, de
Caprona, Ducret, & Saada-Robert, 1992). In ordelotthis, it seems important to promote a
microgenetic analysis that clearly locates indiaildu activity within the inter-individual,
semiotic space of training or problem-solving dituas. Indeed, a detailed analysis of micro-
changes in thinking that integrates at least therdimdividual and situational level of the
socio-cognitive organization of an activity (DoiskE982/1986) is likely to guarantee better
identification of the sequential processes esdatianderstanding cognitive progress. Why?
Because we assume that the intraindividual (leyelpbsitional (level 3) and ideological
(level 4) levels defined by Doise (1982/1986) a# ambedded in the interaction (or level 2)
(Trognon, Batt, Bromberg, Sorsana, & Frigout, 201dgleed, in Inhelder’s approach, "it is
only gradually that we think we are able to identifie pathways taken by the subject, in
order to detect his/her procedures or action sempgemhere is a part of inference making in
our analysis, but a certain degree of objectivitlf ne attached to it when we confront the

observers’ points of view and use video recordimga reasoned way, which allows us to

°® "The concept of microgenesis encompasses the aflemorking on another temporal scale than that of
macrogenesis, but more generally, the idea of amajycognitive behaviors in great detail and adlitmatural
complexity. Studying microgeneses uncovers theasaristics of the subject-object interaction pesgavhich
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avoid both an obsolete mentalism and the illusibat ta pure reading of experience is
possible" (Inhelder & de Caprona, 1992, p. 24). f@oned with a concrete task to be solved
with a partner, participants decide by themselvesv lthey will act instead of being
confronted with an alternative whose terms are sepoby the experimenter. Moreover,
because solving a problem is in keeping with saatdions and interactions, their respective
modes of reasoning are made "publicly" availabletteers and consequently to observers. So
it becomes possible to describe and to formalizeseéh modes of reasoning, their

transpositions, and/or their transformations inuth&lding of the interaction.

Contemporary microgenetic analyses seem to be plymalated to a psychology of the
individual (Granott & Parziale, 2002; Siegler & @dey, 1991; Siegler & Svetina, 2002,
2006). Microgenetic analysis of socio-cognitiveenaictions should be attempted. Currently,
these detailed analyzes are carried out from potddzased on experimental designs. We can
distinguish two principal methods of interactiorabsis: (a) a systematic coding of behaviors
and/or speech from predefined categories (Olry-$@uiSoidet, 2008; Mercer, 2000; Psaltis
& Duveen, 2007; Tartas & Perret-Clermont, 2008)d gb) formal analyses of verbal
interactions aiming at demonstrating reasoningingigrom conversations (Trognon, Batt,
Schwarz, Perret-Clermont, Marro, 2006; Trognon,s&oa, Batt, & Longin, 2008). We can
criticize the use of categorizations because, demgdt implicitly conceives that interaction is
a closed system. Formal analyses, when they aredbas a constructivist method - for
example, Natural Deduction and Dialogical Logic dqdmon & Batt, 2010) -, provide a
procedure which takes into account the fact thatesentations are being built gradually and
are embedded in the social action and interactitmwever, expensive in time, such formal

analyses cannot be applied to the interaction terso. Nevertheless, each method above

was analyzed in too general a way by Piaget. dtnalone to detect potential coordination and irstgn of the
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mentioned has integrated the need to be rootedhenfundamental characteristic of

interaction which is its sequential ordering.

3. Formal Analysis of Sociocognitive Interactions. an illustration

Why is it important to favor a formal analysis bitverbal interactions in problem solving
situation or trainingn the one hand, using a formal language to anglggehological
phenomena is, in the long term, likely to make shedies truly comparable and to reach a
cumulative knowledge in psychology rather thandosider an ad hoc categorization of these
phenomena for each studyn the other hand, giving up the predefined caieg@mounts to
conceiving that interaction is an open system. Hawnefaced with many reports which show
differences between observed performance and eegémgical answers, can we still connect
logic, reasoning and psychology®hich role is it possible to grant to logic to deise and
interpret our daily reasonindf the "passably chaotic field of research on reasp (Andler,
1995, p. 31)a position consists in recognizing that human keerg equipped with a mental
logic while another position consists in rejectilgic as a resource or a fundamental
cognitive capacityHowever, as Andler (1995) clearly shows, even jfchslogists seem to
have failed to isolate a fundamental logical api{dr "its psychological counterpart which is
a basic deductive skill"), today no tool can repldcaditional logic in order to build or
validate any kind of reasoning, even if a freediér many non-logical processes exists,

because traditional logic is not sufficient and thessupplementéd

succession of partial solutions and models madéédgubject (Inhelder & de Caprona, 1992, p. 24).

% *The modern logic opened out throughout its seafchbsolute certainty and in the hope to strenytie
building of mathematics. This hope was uselessudlyt, our reasoning holds upright because we mE®tee
data in a dynamic and interactive way, and becaweseorrect our beliefs when these appear unsuithds
logic is not posed as a guardian of eternal safietg,world which one would have cleaned of itstcadictions.
Logic rather seems the dynamic immune system afghti (Van Benthem, 2005, p.73).
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In order to take into account the fact that theeotg of knowledge are being built gradually,
the analysis tool should not start from a wholgE-given objectsin addition,such a tool
must involve both a constructivist and dialogicppeach, if we subscribe to the assumption
that conversation and reasoning are being builh@tsame time. Finally, this analysis tool
must respect the empirical properties (or "phenaheonstraints”) of conversation (Trognon,
2002; Trognon, Batt, Rebuschi, & Sorsana, 2011):tli& conversational events are both
actional and representational; (2) they are ackiesequentially, the ones following the
others; they are thus directed and irreversibleth@&ir production is local (i.e., it is managed
step by step) on a level jointly social and cogmitiand is distributed between interlocutors,
and finally (4) they constitute an emergent architee, organized hierarchically.
Interlocutory logic was conceived as a functiortred phenomenal properties of conversation
in order to provide a language which formalizes thehievement of reasoning in
interlocution. It allows us to demonstrate thataaning — in the unfolding of the interaction or
from the interaction - has taken place (TrognonatB2003; Trognon, Batt, Schwarz, Perret-
Clermont, & Marro, 2006; Trognon, Batt, & Sorsa@810; Trognon, Batt, Sorsana, & Saint

Dizier de Almeida, 2011; Trognon, Sorsana, Batt,dagin, 2006, 2008).

Characteristics of Interlocutory Logic

The goal of interlocutory logic is to formally exgss the indissolubly socio-cognitivo-
discursive events which occur "naturally” in thikti&-interaction (Trognon & Batt, 2010). In
order to respect the empirical properties of thaveosational events pointed out above,
interlocutory logic combines a language (the lagguaf the General Semantics, and in a first
approach, the language of the modal logic of the brder predicates) and logical methods

(natural deduction, sequents, dialogical logicgpg@hon, Batt, Rebuschi, & Sorsana, 2011).
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More precisely, in order to grasp both the acticrad the representational functions of the
talk-in-interaction, the syntax of interlocutorygio depends on General Semantics, a logic
elaborated by Searle and Vanderveken from the bpaeis discovered by Austin (Searle,
1969; Searle & Vanderveken, 1985; Trognon, Batgniserg, Sorsana, & Frigout, 2011,
Vanderveken, 1990)'he speech acts, formalized as follows - F(p), wHermrepresents the
actional function (or force) of the speech act aviiere p represents its representational
function (or propositional content) - constitutecisaognitive bricks of the interpersonal
exchangelt is from them that interlocutors make inferenabsut the speaker’s meaning, and
then about the meaning collectively assumed by tAdma statements produced in context are
analyzed by the F(p) formula and the p propositiaoatent is expressed with the quantified
modal first-order predicate logic combined with madiprimitive” logical languages. To
approach the (indirect or implicit) speech act ikdikely to be achieved in the interlocution,
we confront the literal representation of the speact potentially achieved by the speaker
with the knowledge in relation to the contexts ihieh the statement is uttered (Trognon &
Coulon, 2001). Moreover, as we previously pointed, ahe interlocutory events are
accomplished sequentially, the ones following thieers, and they are like concatenations,
hierarchically organizedConsequently, reasoning which occurs in the unfigidof the
interlocution is represented with the method ofuxat Deduction and more precisely, with
the Sequent calculation because this method pesieatiogical connectors as diagrams of
inference, i.e., like processes and so, it can fgied to any type of reasoning (i.e.,
monotonous or non-monotonous reasoning). Finahlyeriocution is the product of the
interlocutors’ joint activity; in other words, isidistributed. To grasp this last property, we
prefer to use the dialogical method among otherhods in relation to intersubjective
processes managing interlocution (Trognon & Ba@l® Trognon, Batt, Rebuschi, &

Sorsana, 2011). We will illustrate that in the daling section.
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Interlocutory Logic of a Sequence of Co-Resolutibthe Hanoi Tower Problem

We present a verbal sequence between two 8-yeatkuldren, confronted with the joint

resolution of the tower of Hanoi problem, in a ttexhal experimental design (pre-test/social
interaction/post-tests). This research, carried with a sample of 44 dyads, aimed at
understanding how the positive versus negativetioaships shared between children can
support a differentiated social and cognitive mamagnt of the problem. Audrey and

Vanessa are friends and have to build a four-aiset from peg A to peg C (cf. figure 1).

- INSERT HERE FIGURE 1 -

Dialogue sequence

1Va: Let’s put it (disc w) there (peg B)

2: co-action

3Va: let’s put it (disc p) there (peg C)

4: co-action

5Va: after we take the other disc...

6Va: let’s put it (disc w) there (peg C)

7: co-action

8Va: let’s put it (disc g) there (peg B)

9: co-action

10: (lift up disc w)

11Va: on the green (disc Q)

12Au: on the brown (disc b)

13Vval: no

13VaZ2: on the green

14Aul: no

14Au2: let’s put the pink one there (on disc Q)
15Val: wait, wait

15VaZ2: (looks at the experimenter)

15Va3: let’s put it on the green

16Aul: no

16Au2: afterwards let’s put that one there (dismalisc g, using her hand gesture)
17Val: yes

17Va2: but we must build the tower there (peg C)
17Va3: ah yes
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17Va4: that's it

18: co-action (disc w on disc b on peg A)

19: co-action (disc p on disc g on peg B)

20Va: OK

21Au: (smiles)

22: co-action (disc w on disc p on peg B)

(...)

While the conversational sequence begins with moveated by Vanessa and jointly carried
out, Audrey who was previously very reserved opp@seontradictory proposal to Vanessa in
(12Au), by justifying her choice in reference t@ turther move: they agree about the choice
of the disc to be moved (they lift up the whiteadisintly) but they disagree on the peg to put
it on. The disagreement emerges following the diamélous stating of two contradictory
propositions (11Va: "on the green (disc g)"; 12Pan the brown (disc b)"). The dissension is
formulated by Vanessa who disputes and repeatgiogrosal (13Va). It is increased by
Audrey who disputes the dispute (in 14Au) by refgyrto a future move (14Au2: "let’s put
the pink one there (on disc g)"). This does notvame Vanessa who seems to seek the
experimenter’s support by taking a look at her (48Vand she repeats her proposal once
again (15Va3: "let’s put it on the greenAudrey maintains her dispute by reformulating the
move which comes "after" the move that she propesesby miming the moves with her
hands in order to probably try to make the antigpaof the 5th and 6th moves clearer

(16Au). Vanessa puts an end to her successivendisses (in 17Va), after she pointed out the

final goal of the task (i.e., to build the tower pag C).

How shall we formalize the reasoning implementedhaychildren?

The Interlocutory Table in Order to Prepare Inteukion for the Analysis

The transcription of the speech of each interlacigmoted in two separate columns in order

to materialize the property of dialogicity of comsation. Each column is subdivided into sub-
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columns: in the first sub-column the statementsagestered, in the order of their appearance
to respect the property of sequentiality of dialeglihese ordered elements then receive their
illocutory interpretations. The force of the speewtt, defined by its goal, appears in the
second sub-column, the propositional content inttiel one.In the middle columns, the
analysis of the inter-statements relations andgthte of the world represented by the task and

the children’s body actions are noted step by &tepable 1).

- INSERT HERE TABLE 1 -

The Sequent of Dialogue as an Elementary Companfahe Analysis of Interlocutionthis

term — sequent of dialogue — is taken from logid amdicates a couple noted as follows:
r |—F. "["is afinite set of formulas/ represents the hypotheses that one can use. &ths s
also called the sequent conteiis a formula. It is the formula that one wantslémonstrate.
This formula is said to be th®nclusionof the sequent” (David, Nour, & Raffali, 2003, p.
24). Interlocutory logic adds the formulas of GexleBemantics to the extension of the
sequentBy adopting a way opened by Carlson (1983), eatdrarice is represented by an
expressiong of the system: <M {M,},{M i} } M;, RD, DG>. M is the conversational
move accomplished by the utterance under exammatM;y} is the set of all the
conversational moves that precede the moyamd from which Mfollows. M; can then be
conceived as aonclusionthat results fronpremises{M i}. The reasoning that leads from
{Mix} to M;, and that is represented by the schemak}M- Mi;, is called, in logic, a sequent.
RD is the whole of the rules of dialogue used lgysheakers to accomplish their movements
in the dialogue. Finally DG corresponds to theaiake game(s) played by the speakers in the

analysed sequence.
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Let us consider the first utterance emitted by A&ydn the unfolding conversation about the

problem resolution:

12Au: on the brown (i.e., disc white on disc brown)

This elliptic utterance is only a Prepositional Guolt is literally an assertive speech act and,
non-literally, a directive as well as a commissgmeech (because a commissive act is a
directive act that the speaker aims at himseB)céinversational function here is 1) to make a
proposal for a joint action and, 2) in consequengeefuse Vanessa’'s proposition (11Va)
suggested in the preceding speech turn. Using ssipres of the quantified modal first-order
predicate logic, the propositional content of 12Aa., the cognitive function of the speech
act) is the modal expression which describes arduaction of the children, as follows

(Trognon, Sorsana, Batt, & Longin, 2008):

12Au: E, {[shall Ey+a (Awb)]}

E. means the (E) action achieved by Audrey (a). ptapositional content of this action:
[shall B4 (Awb)], with the Awb formula which meansghite disc on brown disc on peg i&
describing a state of the world (Awb) which would tealized in the future (‘shall’ is the

modal marker of the future) by the joint actiortloé two girls, Vanessa and Audrey,{ft

In order to be more understandable, we can simghiiéyformulas as presented below. Once
the 9 co-action is carried out, the four discseadn the pegs as follows: the brown disc is on
peg A, so we write [A(-, -, -, b)], the green dis@mn peg B, so we write [B(-, -, -, g)] and the

white and pink discs are on peg C, so we write,[€(w, p)]. When several discs are on the
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same peg, they are written from the smallest on¢héobiggest one. Thus, the overall

configuration of pegs and discs is: [A(-, -, -,&B(-, -, -,9) & C(-, -, w, p)].

The different stages followed by the children utité preceding configuration are as follows:

Initial situation Aw, p,g,b)&B(-, -, -, ) &G, -, - -)

1Va then 2 co-action A(-, p, g, b) &B(, -, -, &C(-, -, -, -)

3Va then 4 co-action A(-, -, g, b) & B(-, -, -, &C(-, -, -, p)

5-6 Va then 7 co-A(,- 9,b)&B(-- - -)&C(- - w,p)
action
8 Vathen 9 co-action  A(-, -, -, b) &B(-, -, )} & C(-, -, w, p)

E CEEF

The children have two options when they lift upcdis. Either Vanessa and Audrey put it on
peg B (on the green disc) as suggested by Vang{sa:, w, g)]. Either they put it on peg A
(on the brown disc) as suggested by Audrey: [A(-w; b)]. The choice is strategically
decisive because the girls are very close to regdcm essential subgoal in the solution of the

problem. In order to do so, they have to proceeohf® as follows below:

AG, - w, b) &B(-, -, -, 9) & C(-, -, -, ) L]
AG, - w, b) &B(-, -, p,9) & C(-, -, -, ) b |
AG, - - b) &B(- w, p,9) & C(-, -, -, ) 1|
AG - - -)&B(w,p 9) &C(-, - - b) m
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Why is this procedural choice so crucial? Fromgadal standpoint, it is obvious that to move
the white disc on the brown disc (Audrey’s proppsamore efficient than to move the white
disc on the green disc (Vanessa’s proposal) becauske first proposal, the pink disc may
be moved on the green one, then the white disb@pink one, and finally the brown disc on
peg C. From a psychological standpoint now, inrthmeodelling of the solution of the
problem, Richard and Poitrenaud (1988) and Rickk®81) demonstrate that in this solving
stage the participants (including adults) inventadditional rule which consists in avoiding
placing another disc on the larger disc — finadlieased — and favouring the movement of the

white disc onto peg B.

From 11Va to 21Au, the children will reach the bsslution. However, they will have to
exceed a sociocognitive conflict before, which deps as follows. From 10 tol3Yathe
conflict emerges. Each girl states the goal shasvancarry out (11Va versus 12Au), then the
incompatibility with the partner's goal (13Yaversus 14A4y: the contradiction of the
propositional contents involves an incompatibilifythe acts (Searle & Vanderveken, 1985).
An argumentative phase follows, where each playgues her thesis (14A16Au, versus
17Va). Then, a phase of resolutiomay close the conflict, where one of the girls addpts

option initially suggested by her partner.

A simple reasonin@d absurdunteads each girl to deduce a contradiction by catoug her
proposal with her partner's proposal taken as auraption. Because each girl cannot
indefinitely repeat her point of view, except bytexing a "dialogue of the deaf", the children

must adopt another dialogue game if they wish twlomg their cooperation. Then they
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engage in a mixed dialogue of argumentation (Ri988; Walton & Krabbe, 1995), which
consists in persuading her partner by using afyabtestrategies. One of these strategies is to
challenge her partner to argue in favour of her dlesis. If a player receives a challenge,
then he/she must put forward an argument, othenhisshe looses the game. In this
interaction, no challenge is uttered, but the ¢bitdput forward their arguments respectively.
Let us examine both the justification put forwarg Wanessa (17V& and the arguments
uttered by Audrey in order to reject Vanessa’s psap (16AyY + 16Aw). The former follows

from the latter: (16Au& 16Au) — 17Vay

According to the dialogue game theory of persuafi@alton & Krabbe, 1995), a player wins
the game when he/she manages to demonstrate hib#wss starting from the opponent’s
concessions. If we suppose that Vanessa took Aisdasgertions for assumptions in her own
reasoning, then she should deduce L7/®@ansequently, Vanessa hasn’t got any more reason
to reject Audrey’s proposal. At this step of thektaresolution, Audrey’s proposal and
Vanessa’s both lead to the same situation - tleasel of the peg C — but Audrey’s proposal
remains strategically higher, because it makesosisiple to reach a key subgoal of the
problem more quickly. It is subjected to the coioditthat Vanessa’'s proposal will be
followed by a move of the pink disc on the browrepproposal which is not uttered by
Vanessa. In any case, the positive relationshipsdsn the two girls are likely to support the
resolution of the disagreement (18\{pa Therefore they accomplish Audrey’s solution (18-

19), and Vanessa approves its accuracy (20Va) treMs satisfaction which she expresses

with her smiles (21Au).

Vanessa will not need to devote herself to a coatpa study of the consequences of both

her proposal and Audrey’s on the rest of the ptegdopt her partner’'s standpoint: the interest
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of Audrey’s proposal is "staring her in the fachi.other words, Vanessa’'s understanding
(17va3: "ah yes", 17Va4: "that's it") seems conedcto the fact that Audrey’s proposal is
compatible with the recall (made by Vanessa) thattbwer must be built on peg C. Finally
Vanessa accepts her partner’s proposal, as if dbe df being friend and of obtaining

satisfaction to the request formulated in 17Va2 veasugh. The positive relationship

between the two girls here functions as "an affectbperator" which prevents that the
interaction becomes a "dialogue of the deaf". Iditawh, the success of Audrey’s strategy,
that the children will then test, will reinforceetih decision positively. It may be thanks to a
contingent interaction like the one that we havst jexamined that Audrey and Vanessa

acquired the solution of the Tower of Hanoi problem

Conclusion

Human activities are never carried out in a socéuum. So why do we persist in studying
the cognitive development and functioning of auait’'monad"? According to Bruner (1990),

the study of the human mind is so difficult, soglgeentangled in the dilemma of being at the
same time the object and the agent of its own stildy psychologists should not limit their
ways of thinking to those borrowed from physicspgychological analysis of the contextual
determination of human thinking can find a heutistiay of combining methods (Deleau,
2004; Hinde, Perret-Clermont, & Stevenson-Hinde85t9Richelle, 1993; Shotter, 1990;

Wassmann & Dasen, 2006). At the end of their bookjch proposes to clarify the

methodological criteria for identifying interact@nevents, Duncan and Fiske (1985) wrote,
however: "The challenge to interaction researcloislevise methods for dealing with this
ongoing effect of each participant upon the otA@r.an essayist or interaction theorist, the

process of common participation (not to mentionticwral mutual influence) might appear as
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a fascinating theme to be developed and elabormtedll its variety and complexity.
However, to a researcher, that fascinating prooeight be seen as more of an infernal,
convoluted tangle of simultaneous effects. Theartetask becomes an exercise of a delicate
and complex disentangling of these effects” (Dunéaifriske, 1985, p. 301). Trying to
“clinically" establish the impact of interactionrsttures and their products on a cognitive
individual’'s performance is a promising avenue mfestigation, and a difficult task that
consists of disentangling the processes that leathé expression of knowledge that is
"distributed” between interlocutors and "situated"a dynamic interpersonal and socio-

cultural context.
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A B C
Figure 1. The Tower of Hanoi with four discs (D1 is white)(MD2 is pink (p), D3 is green

(9), D4 is brown (b))

47



Table 1:Interlocutory Analysis Table
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AUDREY VANESSA
Utterances| lllocutory | Propositional| Relationshif State o] Utterances lllocutory | Propositional
goal content between the goal content
utterances | world
([--)
10: (lift
up disc
w)
Proposition 11Va: on theDirective- | B(-, -, w, Q)
green (g) commissive
12Au: on| Directive- | A(-, -, w, b) Proposition
the brown| commissive => and implicit
(b) - B(-, -, w, g) | rejection o
11Va
Explicit 13Val: no Assertive | = A(-, -, w, b)
rejection o
12Au  ang 13Vva2: on thel Directive- | B(-, -, w, g)
repetition green commissive
14Aul: no | Assertive | ~B(-, -, w, g)| Explicit
rejection o
14Au2: 13Va
let's  put
the  pink| Assertive | B(-, -, p, g) | Argument
one there
(on disc g)
Request 15Val: wait,| Directive
wait
15Va2: (looks
at the
experimenter)
15Va3: let's| Directive- | B(-, -, w, Q)
Repetition put it on the| commissive
green
16Aul: no | Assertive | ~B(-, -, w, g)| Explicit
rejection o
16Au2: 15Va3
afterwards | Assertive | B(-, -, p, Q)
let's  put New
that one formulation
there (p on of the
g, using justification
her hand of the
gesture) rejection,
using g
temporal
term
(afterwards
17Vval: yes Assertive
Recall of 17Va2: but we| Assertive
the final must build the C(-- - -)
goal of the tower  there =>
task (peg C) C(w, p, g, b)
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17Va3: ah yes| Expressive
Agreement 17Va4: that's| Assertive
it
Success ar| 18 : co-
satisfaction| action
of 12Au
19: co-
action
Agreement 20Va: OK Expressive
21Au: expressive Satisfaction
(smiles)

Li|

22: co-
action

(.)
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