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Abstract: This article proposes an analysis of a dialogue between two children solving the Tower 

of Hanoï problem. To carry out such an analysis, we use the Interlocutory Logic which is a formal 

system constructed to express the logical and phenomenological properties of natural conversation. 
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More and more studies show that when children are confronted with a problem to resolve (e.g. a 

school evaluation, a psychological test, etc.) their responses depend, among other things, on their 

conversational interpretation of the questions asked by the adult and, therefore, of the goals this 

adult assigns to illocutions (Bernicot & Trognon, 2002; Perret-Clermont, Schubauer-Leoni & 

Trognon, 1992; Politzer, 1993; Siegal, 1991). For example, studies have shown that the 

administering of Piagetian tests runs counter to certain general pragmatic principles that perplex the 

child and conceal his true skills (Light, Gorsuch, & Newman, 1987; Light & Perret-Clermont, 1989; 

McGarrigle & Donaldson, 1975). In other words, children, and more generally any cognitive 

subject, are not "monads." They interact permanently with their environment and in particular with 

other subjects, including the experimenter thereby entering into a full dialogue (Perret-Clermont, 

Schubauer-Leoni & Trognon, 1992). "Accounting for this interaction, and especially for the verbal 

interaction, which is probably the most elaborate, constitutes an essential challenge for cognitive 

psychology" (Caron, 1997, p. 234). In addition, contrary to adult/child asymmetrical interactions, 

interactions between peers - when they do not introduce any initial asymmetry - appear to be an 

privileged place for understanding the meaning of the task that the child progressively constructs 

(Grossen, 1994). 

 

                                                 
1This article comes from work carried out within a workshop coordinated by Sorsana and Trognon at the University of 
Nancy 2 (during 2002, 2003 & 2004) and entitled "Analytic methodological constraints of the cognitive production of a 
conversation". This workshop was subsidized by the Scientific Counsel of the University of Nancy 2 as well as by the 
"Psychology of interaction- GRC" laboratory (EA 1129) of the same university. 
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The studies of the interpersonal forms of learning, initiated by Doise, Mugny and Perret-Clermont 

(1975), led to propose a psychosocial model of cognition development (see also Doise & Mugny, 

1997; Mugny, 1991; Perret-Clermont, 1996). This is the structuralist model of socio-cognitive 

conflict. It accounts for the fact that, under certain conditions, working in pairs produces individual 

cognitive progress greater than that of an individual working alone. "Something" happens therefore 

in the interpersonal interaction which could provide the beginning of an empirical model of 

Vygotsky’s (1962) idea. According to whom the construction of new interpersonal coordination is 

accomplished thanks to the internalization of interpersonal coordination. The analysis of researchers 

of the procedural approach enabled the characterisation of this "interpersonal coordination" 

hypothesis in describing the actions that are effectively carried out by the partners working together 

(Gilly, 1990, 1991, 1995; Blaye, 1989, 2001; Dalzon, 2001; Zhou, 2001; Gilly & Roux, 1988; Roux 

& Gilly, 2001). They have shown that the separate actions of the protagonists organize themselves 

into procedural sequences of resolution. In other words, "they coordinate themselves to become a 

sequential cognitive procedure," (Gilly, 1989, p. 497). Thus, in certain conditions, children can go 

beyond interdependence (Deutch, 1949, 1962) arising from reciprocal control of actions whilst 

developing a collective intentionality (Dascal, 1992; Searle, 1991). 

 

A new step in the knowledge of the role of interactions in acquisition was made when researchers 

became attentive to utterances considered also as actions besides the resolution processes of those 

interacting (Perret-Clermont, Schubauer-Leoni & Trognon, 1992; Trognon, 1992). The objective of 

contemporary analysis is to identify the conversational "materials" that denote (even constitute) 

knowledge building operations (Gilly, Roux & Trognon, 1999; Trognon & Batt, 2003; Trognon, 

Batt, Schwarz, Perret-Clermont & Marro, 2003). This identification is made on the basis of a formal 

system –the interlocutory logic – conceived to express the logical properties of natural conversation, 

whilst respecting its phenomenological properties (Trognon, 1999, 2001, 2003; Trognon & Batt, 

2003, 2004, 2007a, 2007b; Trognon, Batt, Schwarz, Perret-Clermont & Marro, 2006); Trognon & 

Coulon, 2001; Trognon & Kostulski, 1999). The interlocutory logic theory thus proposes an 

analysis of the socio-cognitive production of a conversation. Analyses that made explicit the 

emergence of diverse knowledge in interactions, taking place within the framework of interlocutory 

logic, were published in the last few years. These include the following: (1) knowledge pertaining 

to the correct placement of a cursor during a word processing tutorial (Trognon & Saint-Dizier, 

1999); (2) knowledge pertaining to the handling of a pneumatic drill during learning in the context 

of an alternance vocational training system (Sannino, Trognon, Dessagne & Kostulski, 2001; 

Sannino, Trognon & Dessagne, 2003); (3) during liquid conservation tasks (Marro, Trognon & 

Perret-Clermont, 1999); (4) during educational learning: number division (Trognon, Saint-Dizier de 

 2



Almeida & Grossen, 1999) and proportionality (Trognon, Batt, Schwarz, Perret-Clermont & Marro, 

2003, 2006); (5) during hypothetical deductive reasoning applied to an empirical problem (Trognon 

& Batt, 2003), to a logic problem (Trognon & Batt, 2004) or to a diagnostic procedure (Brixhe, 

Saint-Dizier & Trognon, 2000). After presenting interlocutory logic, the present study examines the 

co-resolution of the Hanoï Tower problem by two children. 

 

INTERLOCUTORY LOGIC 

 

Interlocutory logic is a theory of the logical form of interlocutory events as they occur 

phenomenologically. That is to say, as they occur with natural language whose sequential 

production is distributed between several interlocutors (Trognon & Batt, 2007c; Trognon, Batt & 

Laux, 2006). As a formal theory, it constitutes a system of logical methods selected for their 

capacity to reflect the phenomenological property of the interlocution. Thus, for example, 

interlocutory logic will resort preferentially to dialogical methods and to natural deduction methods 

or those derived from them, like the sequent method2. The ambition of interlocutory logic is to 

provide a natural logic of the usage of speech in interaction. 

 

Interlocutory logic is a theory of dialogue movement in its context 

More technically, to analyze an interlocution fragment in interlocutory logic amounts to 

decomposing this fragment into a series of utterances. Each utterance is represented by an 

expression ф of the system: <Mi, {Mi-k},{Mi-k}├ Mi, RD, DG>. 

Mi is the conversational move accomplished by the utterance under examination. {Mi-k} is the set of 

all the conversational moves that precede the move Mi and from which Mi follows. Mi can then be 

conceived as a conclusion that results from premises {Mi-k}. The reasoning that leads from {Mi-k} 

to Mi, and that is represented by the schema {Mi-k} ├ Mi, is called, in logic, a sequent3. 

Let’s specify this notion more precisely by adapting an analysis proposed by Carlson (1983)4.  

Suppose that A goes to the stadium to attend a pole-vaulting final between Jack and Bob. Delayed, 

he only arrives at the stadium once the competition has finished. When arriving A entertains the 

following "ideas": If someone won it is Jack or Bob and someone has won. Moreover, he asks 

himself “Who has won?” Catching the sight of his friend B, he engages in the following dialogue: 
                                                 
2 A very accessible presentation of these methods can be found in Vernant (2001).  
3 “a sequent” is a pair (note Γ ├ F) where:  
- Γ is a finite set of formulas. Γ represents the hypotheses that one can use. This set is also called the sequent context  
- F is a formula. It is the formula that one wants to demonstrate. This formula is said to be the conclusion of the 
“sequent” (David, Nour, & Raffali, 2003, p. 24). 
4 Even in his recent publications (1996, for example) Carlson does not refer to the logic theory of sequents. We think 
nevertheless that his theory calls for this extension. 
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1A : Has Jack won?   (1) 

2B : No      (2) 

3A : Then Bob won   (3) 

4B : No      (4) 

5A : But then nobody won!  (5) 

 

(2) is a response to (1). The rule (or rules) (RD) of dialogue (DG) allowing to derive (2) from (1) is 

represented by the sequent {1A} ├ 2B. The rules that lead from the premise to the conclusion are 

the questioned rules of semantics exposed in the research of Hintikka (1976, 1984, 1994) of whom 

Carlson is a student. (3) comes from the "thoughts" entertained by A5 and from the information 2B 

worked out together by the logic rule of the disjunctive dilemma6. (5) is again deduced from the 

thoughts entertained by A and from 4B in using reductio ad absurdum. 

In a relatively informal yet sufficient manner for understanding the meaning of our approach, the 

previous short dialogue has just been reproduced as the product of a set of dialogue rules formulated 

as sequents. Some of these rules belong to (dialogical forms of) standard logic. This is the case with 

the disjunctive dilemma or the classic reductio ad absurdum rule which would be used to 

demonstrate 5A. Other rules concern, instead, the semantics and pragmatics of natural language. 

We call sequents of dialogue the setting of the relationship in a set of dialogical events (Trognon & 

Batt, 2007c; Trognon, Batt, Schwarz, Perret-Clermont & Marro, 2006). This relationship is an 

inference composed on the one hand from a set of premises given in the dialogue and, on the other 

hand, of events which are deduced from these premises. The rules intervening in this inference are 

rules of a dialogue game. For example, the dialogue sequent {1A}├ 2B rests on a rule belonging to 

the game theory of the question-response dialogue. This example shows that interlocutory logic 

seems to generalize the sequent notion to all the illocutory acts used in an interlocution.    

 

The internal composition of the movement of a dialogue 

From the viewpoint of its internal composition, a move Mi is an expression of the system7: < F(P) 

>. F is the force of the speech act accomplished by the uttering the utterance. F = <f1, f2, f3, f4>. f1 is 

the force literally expressed, f2 the indirect force of the act (if it occurs), f3 the implicatures of the 

act, and f4 the conversational function of the act8. We anticipate a little bit the interlocutory analysis 

                                                 
5 This is the cognitive environment of A defined by Sperber and Wilson (1995). 
6 p v q, or ∼p, so q. 
7 Interlocutory logic integrates general semantics (Searle & Vanderveken, 1985; Vanderveken, 1990) as one of its most 
fundamental components. 
8 f2, f3, f4 are not given simultaneously in the discourse. They result from a process of sharing the inter-comprehension 
which transforms the "meaning of the locutor" into the "interlocutors’ meaning" (Clark, 1996, 1999), according to a 
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which will follow, but let us consider, for example, the utterance 12Au that has been emitted by 

Audrey while she is interacting with Vanessa: 

 

12Au: on the brown (disc b) 

 

This elliptic utterance (in fact, it is only a Prepositional Group) is literally an assertive and, non 

literally, a directive as well as a commissive speech act (because a commissive act is a directive act 

that the speaker aims at himself). Its conversational function in the interlocution within a framework 

of problem resolution is 1) to make a proposal for a joint action and 2) in consequence, to refuse the 

joint action suggested by Vanessa in the preceding speech turn. 

P is the propositional content of the speech act that realises the move Mi. This propositional content 

is described by expressions of the quantified modal first-order predicate logic9. For example, the 

propositional content of 12Au is the modal expression presented below which describes a future 

action of the children. 

 

12Au: Ea {[shall Ev+a (Awb)]} 

 

Ea: means the (E) action achieved by Audrey (a). The propositional content of this action: [shall 

Ev+a (Awb)], with the Awb formula which means white disc on brown disc on peg A, is describing a 

state of the world (Awb) which would be realized in the future (‘shall’ is the modal marker of the 

future) by the joint action of the two girls, Vanessa and Audrey (Ev+a). 

A simplified way to write the propositional content of this action is (Awb) if we identify Audrey’s 

proposal with the goal that she aims at when she is uttering «on the peg A white on brown». 

Moreover, because (Awb) ⊃ ¬(Bwp) is likely to be a mutual knowledge between the two girls, with 

the Bwp formula which means white disc on pink disc on peg B, consequently the (Awb) proposal 

amounts to declining (Bwp) which is Vanessa’s proposal. 

 

In the calculations of interlocutory logic, the forces of speech acts are processed as modalities. An 

utterance like 12Au will therefore be written: Directive (Awb). If we assume that the laws of 

General Semantics (Vanderveken, 1990) belong to the speakers’mutual knowledge while they talk 

                                                                                                                                                                  
process described in Trognon (2003), Trognon & Brassac (1992), Trognon & Saint Dizier (1999). The formula that 
describes, in interlocutory logic, the different levels (from the utterance to the direct act, from the direct act to the 
indirect act, from the indirect act to the conversational move) of the interpretative genesis of the sign-for-interlocutors is 
borrowed from Jones (1983). For more detail see Trognon & Batt (2007b), Trognon, Batt & Laux (2006). 
9 “Quantified modal first-order predicate logic” was amended, as suggested by Hintikka, in order to adapt it to the 
« natural logic of the discourse ». The connectors of interlocutory logic are the connectors of Hintikka’s semantic games 
(Hintikka et Kulas, 1983). But presentation of this complication is unnecessary in the present study. 
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together, then the logical expression Directive (Awb) ⊃ To Desire (Awb) belongs to the 

speakers’mutual knowledge too, as well as the To Desire (Awb) propositional attitude, thanks to 

Modus Ponens. As a result, the partners both gain access to (at least) one world wav in which 

Vanessa’s desire is satisfied, that is to say a world in which (Awb) is true. In this case, wav is just 

the content of Audrey and Vanessa’s mutual desire. It’s an alternative of the real world w0, which is 

the world in which Audrey and Vanessa desire (Awb). The expressions of wav are therefore the 

expressions of w0 relieved of their modalities. In interlocutory logic, an expression of this kind is 

called a formula reduced to the propositional content of the speech act. This reduction, legitimate 

when the dialogue is entirely cooperative, allows the analysis to focus on the dialogue’s conceptual 

content. 

 

THE SOLVING OF THE TOWER OF HANOÏ PROBLEM BY CHILDREN 

 

Anticipation and planning abilities in children 

Research on children solving the Hanoï Tower problem does not provide consistent results. 

According to Byrnes and Spitz (1979), planning appears to be very rare before 7-8 years old and 

only becomes widespread from 14 years old upwards. The problem with two discs is achieved by 

almost all the subjects as early as 8 years old. The problem with three discs is only successfully 

solved with the minimum number of moves by 70% of adolescents aged 14 and over. There is rapid 

progress between 7 and 9 years old, a plateau between 9 and 12, again important progress between 

12 and 14 and, once again, a plateau. These results are in accordance with the different resolution 

stages reported by Piaget (1974) who placed children in front of an increasing number of discs to 

move. 

This line of research was resumed and disputed by Klahr (1976) and Klahr and Robinson (1981). 

Using problems with gradual increases in difficulty, the authors showed that children of 5-6 years 

old presented rudimentary forms of recursive type planning. This planning involved the working out 

of goals, the detection of obstacles that would prevent the realization of these goals and the 

detection of rules indicating the conduct to adopt in this case. These subjects would not develop 

only trial and error behaviour but a more sophisticated attitude with non-random choices. 

 

Richard (1982) studied the forms of action organisation present in the solving of the three discs 

problem with 495 children aged 7 (tested individually). The following are the principal results: 

- The frequency of the correct choices increases when children approach the goal, but 

there is a lack of continuity. A significant proportion of children (.42 in the first 

attempt; .31 in the second) do not reach the goal and a minimal proportion of children 
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attain it with the minimum number of moves (.06 in the first attempt; .16 in the 

second). Even in subjects who do not reach the goal in seven moves, the first move (a 

deciding factor for the remainder of the problem) does not seem to be the object of 

any planning that would aim to liberate the larger disc as well as position C in order to 

be able to move disc 1 onto it. 

- Interruptions are observed in the research behaviour (stopping, attempted illegal 

moves, steps backwards) and these typically happen at certain positions: 55% of the 

subjects have at least two experimenter interventions in the first attempt for violation 

of the instructions or stopping completely, and 26% in the second attempt. 

- There is a series of positions, of which the preceding ones are a subset where subjects 

systematically avoid making correct choices. It all happens as if, for them, it was 

about overcoming a series of obstacles. 

 

Consequently, for Richard (1982), planning10 intercedes only in a rather late stage of the resolution 

and corresponds to a transformation of the problem representation. This transformation is motivated 

by the failure of rules elicited by early problem representations and results in taking into account 

crucial aspects of the situation that were neglected up till then. 

Richard and Poitrenaud (1988; see also Richard, 1990; 1991) subsequently proposed a modelling of 

this problem solving. It represents research processes that are missing planning, in the strictest sense 

of the word.  These research processes appear to be, according to the authors, characteristic of new 

situations where it is not possible to find an analogical situation in memory that could serve as a 

reference point. The authors define three processes: 

1) The representation state, expressed in the form of hierarchical constraints that are, 

either real constraints of the situation or are imagined by the subject (inappropriate 

interpretation of the instructions and procedures, goals, rules of action that result). 

2) The construction processes of the state of representation corresponding: 

a. To the memorisation rules  

b. To the production rules of the goals  

3) The third process corresponds to the action and control rules. 

 

The solving of the Hanoï Tower problem in dyadic situations 

                                                 
10 For Richard (1988), planning, in the strictest sense of the word, occurs: either "when the actions necessary to satisfy 
the instructions can be calculated by action calculation rules but when their execution must be delayed because other 
constraints must be taken into account to determine the actions’ sequential layout”; or "when the situation and the 
knowledge about the actions is such that other action calculation rules are required to satisfy the task demands" (p. 35). 
He describes different forms of planning. 
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Glachan and Light (1982) (and Light & Glachan, 1985) used wooden material, including discs with 

handles, while Light, Foot, Colbourn and McClelland (1987) (and Light & Foot, 1987) programmed 

this task on a computer. These studies were aimed at children aged 7 to 9 years old and included the 

same experimental paradigm (pre-test /training /post-test).  

The results, with the wooden material, showed that the "dyadic" condition, with participants of 

similar initial skills, produces significantly better results than the "individual" condition. 

Nevertheless, the high-performing dyads are the ones that have children who had shown a strategic 

approach during the pre-test. A closer examination of the possible causes of observed dyadic results 

showed that regardless of the type of material, only the interactional modality that forced the 

children to move the discs together produced significant improvements in the post-test. 

Performance in two other modalities, one where children are not told to move the discs together and 

another where the experimenter guides each dyad about the optimal sequence for placement without 

explanation or justification, was significantly lower. In any case, when children used the 

"computer" version in the same manner as the wooden one, the peer facilitator effect was less 

prominent than with the wooden material. 

 

INTERLOCUTORY LOGIC OF A SEQUENCE OF CO-RESOLUTION 

 

The conversational sequence from which the logic form will be constructed is taken from a 

recording of a dyad of children who are in the process of solving the Hanoï Tower problem with 

four discs (cf. figure 1). 

 

[INSERT FIGURE 1 HERE] 

 

This dyad, of Vanessa and Audrey, comes from a sample of 44 dyads of children aged 6 to 8 

participating in research whose objective was to study the effect of the quality of children’s 

relationship on their cognitive performance. More precisely, it was to study how some non-

cognitive determinants, here the affinity11, shape particular behaviours that could result in a specific 

form of cognitive management at the point at which the Hanoï Tower problem, with four discs, is 

solved (Sorsana, 1996, 1997, 1999; Sorsana & Musiol, 2005). The experimental apparatus is 

standard: pre-test (towers with three discs)/ social interaction (with two attempts of co-resolution 

with four discs) /post-tests (towers with three and four discs). To coerce the children into 

interacting, the discs were made heavier and they were equipped with handles. Furthermore, the 
                                                 
11 Through the use of a sociometric questionnaire, aimed at children, and a standardized interview with the teachers, we 
selected pairs of children that appreciated each other (that we called "affinity" pairs in reference to the work of 
Maisonneuve, 1966) and pairs of children that did not appreciate each other (called "no affinity" pairs). 

 8



instructions given demand that every disc is moved together and stipulates "Be careful: to move the 

discs well it is necessary that you look for the solution together, talk it over together and reach an 

agreement." 

The comparison of the “affinity” and “no affinity” dyads, for the second attempt only, showed a 

difference in performance and duration of the task depending on the type of dyad: the “affinity” 

dyads performed better than the “no affinity” dyads (z = -2,424, p =. 007) and are quicker (z = -

1,908, p =. 02). In the post-test with four discs, there is a significant difference between the subjects 

performances, in favour of the “affinity” subjects (z = -1,652, p =. 04) with similar task durations (z 

= -1,393, p =. 08). In the post-test with three discs, the differences are not significant. 

Only three dyads succeeded in one of the two attempts to rebuild the tower with four discs using the 

minimum number of moves (i.e. 15). The Vanessa/Audrey dyad was one of them. In addition, the 

children that were part of this dyad appreciated each other (i.e. it was an “affinity” dyad). The first 

attempt was accomplished in 35 moves and in 661 seconds. The second attempt was accomplished 

with an optimum score (15 moves) in 122 seconds. Initially, these two subjects had failed the pre-

test (i.e. the reconstruction of the tower with three discs). In the post-test with 4 discs, Vanessa 

rebuilt the tower in 16 moves and 60 seconds; Audrey in 24 moves and 120 seconds. In the post-test 

with 3 discs, Vanessa accomplished an optimum score (7 moves) in 60 seconds and Audrey, 9 

moves in 60 seconds also. For the children in this dyad, interaction will obviously have been 

beneficial on the cognitive level.  

 
The choice of this sequence is motivated by the examination of the interlocutory processes 

employed in order to resolve contradictions that are unavoidably generated by the achievement of a 

collective intentionality. These contradictions present themselves as socio-cognitive conflicts (cf. 

Doise & Mugny, 1997; Doise, Mugny & Perret-Clermont, 1975; Gilly, 1990, 1991, 1995; Mugny, 

1991; Perret-Clermont, 1996). These conflicts are, one the one hand, cognitive conflicts: the 

children’s strategies are contradictory; they share the same goal, but can disagree on how to attain it 

(i.e. on the sequencing of the sub-goals that the task seems to impose on them). These conflicts are 

also, on the other hand, social, perhaps even emotional, conflicts. The one who wins over the 

argument in a conflict of responses occurring within a close relationship undermines their partner’s 

face. Consequently they endure the dissonance of infringing upon friendship obligations in wanting 

the dyad to succeed. The interactional "cost" of a socio-cognitive conflict seems then higher within 

an affinity dyad than within a dyad with no affinity12.

 

                                                 
12 In game theories (and in particular dialogue game theory), this factor would play a important role (cf. Bromberg & 
Trognon, 2000, 2004; Hintikka, 1962, 1976, 1984). 
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To study this conflict of responses within the Vanessa/Audrey dyad, we start by reproducing the 

sequence within which it appears. We then analyze the internal composition of each utterance. 

Then, we reveal the (dia)logical structure of the utterances that form the socio-cognitive conflict, 

from its inauguration in the dialogue until its resolution. 

 

Dialogue extract containing the socio-cognitive conflict 

Note: from the smallest one to the biggest one, the colours of the discs of the Tower of Hanoï are: 
white (w), pink (p), green (g) and brown (b).  
 
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 g) 
12Au: on the brown (disc b) 
13Va1: no 
13Va2: on the green 
14Au1: no 
14Au2: let’s put the pink one there (disc p) 
15Va1: wait, wait  
15Va2: (looks at the experimenter) 
15Va3: let’s put it on the green 
16Au1: no 
16Au2: afterwards let’s put that one there (disc p on disc g using her hand gesture) 
17Va1: yes 
17Va2: but we must build the tower there (peg C) 
17Va3: ah yes 
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) 
 

Internal decomposition of the series of dialogue moves contributing to the socio-cognitive 

conflict 

Our analysis concerns the extract (11Va…21Au) that is produced immediately following the lifting 

up of disc 1 (w) by the two children. This sequence sets the stage for a disagreement between the 

two children. From this disagreement an inter-comprehension process emerged that then leads to an 

agreement. Even though, from 11Va to 15Va, the disagreement is concerned with the place where 
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to put (w), it is Audrey’s reasoning, in 14Au and 16Au, that ends up imposing itself as illustrated by 

what Vanessa expresses in 17Va.  

Once the 9 co-action is carried out, the four discs arise on the pegs as follows: the brown disc is on 

peg A, so we write [A(-, -, -, b)], the green disc is on peg B, so we write [B(-, -, -, g)] and the white 

and pink discs are on peg C, so we write [C(-, -, w, p)]. When several discs are on the same peg, 

they are written from the smallest one to the biggest one. Thus, the overall configuration of pegs 

and discs is: [A(-, -, -, b) & B(-, -, -,g) & C(-, -, w, p)]. 

 

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

Initial situation  : A(w, p, g, b) & B(-, -, -, -) & C(-, -, -, -) 

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

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

5-6 Va then 7 co-action : A(-, -, g, b) & B(-, -, -, -) & C(-, -, w, p) 

8 Va then 9 co-action  : A(-, -, -, b) & B(-, -, -, g) & C(-, -, w, p) 

 

The girls progressed as if they were following the exact pattern of the recursive model13 of the 

resolution of the Tower of Hanoï problem. According to this model, “in order to move n discs from 

peg A to peg C, one must necessary proceed in three stages. The first stage consists in transferring 

n-1 discs from peg A to peg B, the second stage in transferring one disc (the biggest one) from peg 

A to peg C and the last stage in transferring n-1 discs from peg B to peg C” (Gochet, Gribomont & 

Thayse, 2000, pp. 262-264). By applying this method n-1 times, “one gets the optimal list of the 

elementary moves” (p. 264); and it’s exactly the way that will be followed by Audrey and Vanessa. 

The children have two options when they lift up disc w. Either Vanessa and Audrey put it on peg A 

(on the brown disc): [A(-, -, w, b)]. Either they put it on peg B (on the green disc): [B(-, -, w, g)]. 

The choice is strategically decisive. The girls have just moved two discs from peg A to peg C and 

another disc from peg A to peg B. They are therefore very close to reach an essential sub goal in the 

solution of the problem: moving three discs from peg A to peg B, then moving a disc from peg A to 

peg C. Indeed, to reach this state of the world, they only have to proceed from 9 as follows below: 

 

A(-, -, w, b) & B(-, -, -, g) & C(-, -, -, p) 

                                                 
13The authors hold at the disposal of readers a recursive data-processing model of the children’s enacted reasoning. 
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A(-, -, w, b) & B(-, -, p, g) & C(-, -, -, -) 

A(-, -, -, b) & B(-, w, p, g) & C(-, -, -, -) 

A(-, -, -, -) & B (-, w, p, g) & C(-, -, -, b) 

 

The choice is crucial from two points of view. From a logical standpoint, it is clear that to move the 

white disc on the green disc (Vanessa’s proposal) is less interesting than to move the white disc on 

the brown disc (Audrey’s proposal) because, in the latter proposal, then the pink disc may be moved 

on the green one, then the white disc on the pink one, and finally the brown disc on peg C. From a 

psychological standpoint now, in their modelling of the solution of the problem, Richard and 

Poitrenaud (1988) and Richard (1990, 1991) demonstrate that in this solving stage the participants 

(including adults) avoid placing another disc on the larger disc – finally released – and favour the 

movement of disc w onto the peg B. 

From 11Va to 21Au, the children will find the best solution. But they will have to exceed a socio-

cognitive conflict before. This conflict develops as follows. From 10 to13Va2, we attend the 

installation of the conflict. Each girl states the goal she wants to carry out (11Va versus 12Au), then 

the incompatibility with the partner’s goal (13Va1 versus 14Au1): the contradiction of the 

propositional contents involves an incompatibility of the acts (Searle & Vanderveken, 1985). An 

argumentative phase follows, more or less superimposed on the preceding phase. During this phase, 

each player argues her thesis (14Au2-16Au2 versus 17Va2). Then, a phase of resolution may close 

the conflict, like in the interaction that we are examining (cf. table 1), where one of the girls will 

adopt the option initially suggested by her partner. 

 

[INSERT TABLE 1 HERE] 

 

By calculating her proposal with her partner’s proposal taken as an assumption, each girl deduces a 

contradiction, by a simple reasoning ad absurdum. Because the interaction cannot continue on the 

mode of opposition, except by entering a "dialogue of the deaf" where each interlocutor indefinitely 

repeats his point of view, alternatively at each turn of speech, the girls must adopt another dialogue 

game if they wish to prolong their cooperation. Then they engage in a mixed dialogue of 

argumentation (Rips, 1998; Walton & Krabbe, 1995), in which each player is supposed to persuade 

her partner by using a battery of strategies. To challenge her partner to argue in favour of her own 

thesis is one of these strategies. A player receiving a challenge must put forward an argument, 
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otherwise he loses the game. In this interaction, no challenge is uttered, but the children put forward 

their arguments respectively. Examining both the justification put forward by Vanessa (17Va2) and 

the arguments uttered by Audrey in order to reject Vanessa’s proposal (16Au1 + 16Au2), we notice 

that the former follows from the latter: 

 

(16Au1 & 16Au2) → 17Va2

 

The dialogue game theory of persuasion (Walton & Krabbe, 1995) demonstrates that a player wins 

the game when he manages to demonstrate his thesis starting from the opponent’s concessions. If 

we supposed that Vanessa took Audrey’s assertions for assumptions in her own reasoning, then she 

should deduce 17Va2. Consequently, Vanessa hasn’t got any more reason to reject Audrey’s 

proposal. Moreover, if Audrey’s proposal and Vanessa’s both lead to the same situation - the 

release of the peg C – Audrey’s proposal remains strategically higher, because it makes it possible 

to reach a key sub goal of the problem more quickly. And it’s subjected to the condition that 

Vanessa’s proposal will be followed by a move of the pink disc on the brown one, proposal which 

is not uttered by Vanessa (yet?). In any case, the positive relationships between the two girls are 

likely to support the resolution of the disagreement (17Va3-4). Therefore they accomplish Audrey’s 

solution (18-19), and Vanessa approves its accuracy (20Va) to Audrey’s satisfaction which she 

expresses with her smiles (21Au). 

 

In the analysis that we propose here, on the one hand, Vanessa will not have needed to devote 

herself to a comparative study of the consequences of both her proposal and Audrey’s on the rest of 

the play to adopt her partner’s standpoint: the interest of Audrey’s proposal is “staring her in the 

face”. On the other hand, the success of Audrey’s strategy, that the children will then test, will 

reinforce their decision positively. It may be thanks to a contingent interaction like the one that we 

have just examined that Audrey and Vanessa acquired the solution of the Tower of Hanoï problem. 

 

 

 

 

 

CONCLUSION 

 

 13



In this article, we showed how interlocutory logic can formalize the socio-cognitive conflict, which 

is an essential ingredient of development for the psychology of social genetics “school” (Doise & 

Mugny, 1997; Doise, Mugny & Perret-Clermont, 1975; Mugny, 1991; Perret-Clermont, 1996). 

Until now, interlocutory logic, which is generally meant as a theory on the "logic form" of 

interlocutions or as a theory of the "natural logic" contained in discourse usage in interaction, has 

mainly been used to formally demonstrate socio-cognitive events. The interlocutory events in these 

analyses are taken as conclusions to be inferred in a dialogue system. For example, in the present 

article, interlocutory logic explains why Vanessa grants Audrey’s suggestion whilst abandoning 

hers. This amounts to solving the socio-cognitive conflict in which the children were involved. This 

resolution mode differs from the one considered most effective from the standpoint of cognitive 

development by the social genetic psychology school. Vanessa’s agreement is situated, in effect, 

between the obliging agreement (compliance) and the integration of two viewpoints in a synthesis 

that preserves them and exceeds them. What remains is that, even though demonstrative, our (dia-

)logical explanation constitutes speculation among others. It will only be possible to ascertain it by 

appealing to the “cutting edge” of experimentation. 

 

Compared to the psychosocial theory of the cognitive development, interlocutory logic constitutes a 

formal improvement because it clarifies the semiotic mediations in which the sequential cognitive 

procedures are expressed. Interlocutory logic also constitutes a theoretical improvement insofar as 

the sequential cognitive procedures are rarely given directly in the interaction, that is to say in the 

"ordinary life" (Trognon, Batt et Laux, 2007; Trognon & Bromberg, 2008). 

Other uses of interlocutory logic are conceivable in developmental psychology. For example: to 

design a developmental model of interactional competences and their cognitive effects, following 

up on the works of Bruner (1983, 1986, 1990), Harris (2000) and Tomasello (1999); to better 

control the situation that constitutes "the uphill struggle" of developmental psychology and all the 

others; that is, "the indeterminacy of radical translation" (Quine, 1960), of which Piaget was, in his 

own way, surely acutely aware when he devised the clinical interview (Piaget, 1926). 
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Figure 1. The Tower of Hanoï problem with four discs 
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Table 1. 
Interlocutory analysis of a disagreement between two children 
 

Sequential verbal exchanges Illocutory speech acts Occurrence Vanessa Audrey 
(…)     
10: (they lift up w)     
11Va: on the green (g) Directive- commissive Proposition B(-, -, w, g)  
12Au: on the brown (b) Directive- commissive Proposition   A(-, -, w, b) 
13Va1: no 
 
13Va2: on the green 

Assertive 
 
Directive- commissive 

Rejection of 12 Au 
 
Repetition 

¬A(-,-, w, b) 
 
B(-, -, w, g) 

 

14Au1: no 
 
 
14Au2: Let’s put the pink one (p) 
there 

Assertive 
 
 
Assertive 
 

Rejection of 
13 Va 
 
Argument 
 

 ¬B(-, -, w, g) 
 
 
B(-, -, p, g) 

15Va1: wait, wait 
15Va2: (looks at the 
experimenter) 
15Va3: let’s put it on the green  

Directive 
 
 
Directive- commissive 

Request 
 
 
Repetition 

 
 
 
B(-, -, w, g) 

 
 

16Au1: no 
 
16Au2: afterwards, let’s put that 
one there (p on g using her hand 
gesture)  
 

Assertive 
 
Assertive 

Rejection of 12 Au 
 
Reminder of the 
justification of the 
rejection 

 ¬B(-, -, w, g) 
 
B(-, -,p, g) 

17Va1: yes  
17Va2: but we must build the 
tower there (peg C) 
 

Assertive 
Assertive 
 

 
Argument 

 
C(-, -, -, -) 

 

17Va3: ah yes 
 
 
17Va4: that’s it 

Expressive 
 
 
Assertive 

 
 
 
Agreement 

¬B(-, -,w,g) + 
B(-, -, p, g) = 
C(-, -, -, -) 

 

18: (co- action)  Success and 
satisfaction of 12Au 

  

19: (co- action)     
20Va: OK  Expressive Agreement   
21Va: (smiles) 
(…) 

Expressive Satisfaction   
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