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Introduction

The original purpose of this paper was to discuss Piaget’s views on the social as they are expressed in Etudes Sociologiques (Piaget 1965). There are two main reason for this particular choice. First current research findings in science education and especially on informal science learning point to the need of some kind of theoretical framework concerning interactivity and social influences. The second reason is of a more personal nature: as my previous though unsystematic reading of Piaget’s Etudes Sociologiques suggested he might be able to offer some interesting indications concerning these issues, the idea was to confirm this impression. Although the Piagetian perspective might not be the obvious choice for discussing social matters, especially in current times so often dominated by other, more socially-sensitive approaches, it remains that revisiting our classics is more often than not a fruitful exercise. 

The paper is accordingly organized so as to outline some of the issues raised by current findings in science education, which is done in the next section. Then we examine Piaget’s views on social matters as they are presented in L’explication en sociologie, the first study in his Etudes Sociologiques. To do so we look into how he deals with the individualXsociety issue and how he discusses the notion of interaction. Finally, we point out some limitations and contributions of the Piagetian perspective.

1. Our starting point: science education 

The motivation to revisit the Piagetian perspective on the social arises from current discussions in the field of science education. Untill very recently, science education research has focussed mainly on teaching and learning as it occurs in the formal setting of schools and, moreover, it has usually looked into learning as an individual, private and endogenous process. New issues arise in connection with the revision of both assumptions and a broader research framework thus emerges: on one hand, scientific understanding develops not only in schools but in a variety of out-of-school contexts, such as science museums, interactive centres, botanical gardens etc 
 ; on the other hand, learning is definitely a process subjected to a variety of social influences, whether it occurs in formal or informal settings 
 .

However, the recognition of the role of social influences on how students in particular as well as people in general come to understand the scientific world requires new research strategies to deal with the broad and polysemic notion of  ‘social’. In this respect, science education research has recently addressed the issue of interactivity, approaching it from a variety of theoretical and conceptual perspectives. Classroom- based examples usually involve analysing classroom linguistic interactions and discursive patterns, and often make use of a Vygotskyan (eg Scott 1997) or a Bakhtinian (eg Mortimer & Machado 1997) approach. It remains however that both notions: interactivity and social influences, require further theoretical development and especially conceptual precision, so as to support fruitful directions for empirical research.

Here I argue that, beyond the several focusses and theoretical approaches, most studies appear to assume that people, be they students in schools or people in everyday life, are beings in a permanent state of interaction: they interact with other people, with varied situations and contexts, with material objects as well as abstract entities such as words and ideas ... Clearly, the questions are many and complex and, as a starting point, we will focus on the following sets of issues. The first is related to a conceptual grasping of  ‘the social’ and attempts to answer questions such as: what are the main expressions/ manifestations of ‘the social’ ? what are the mechanisms by which social influences make themselves felt? Conversely, a second set of issues focusses on how individual understanding might emerge from ‘the social’ and what mechanisms underlie individuals’ dealings with the social. A third set of issues concerns the features and patterns of social/individual interchanges and interactions, which in its turn raises theoretical and methodological questions related with units of analysis. With these as yet general questions in mind, then, let us begin our analysis of the Piagetian perspective.

2. The piagetian perspective on the social: l’explication en sociologie

Piaget’s views and commentaries on social issues can be found in many texts from different times, although with varying degrees of thoroughness. In 1965, the publication of Etudes Sociologiques brings together four articles written during the 40s, which focus on sociological matters and their relationship to psychology 
. In the preface to the 1965 edition, Piaget focusses on two interrelated issues which help to outline a framework for the discussions he proposes: on one hand, he assumes that intellectual operations and intersubjective cooperation are developed and function on the basis of common mechanisms; and, on the other hand, he argues that it is useful – and necessary - to discuss the several domains of social sciences in a systematic and interdisciplinary fashion.

Here we focus on one article in particular of Etudes Sociologiques, namely: L’explication en sociologie, which had been previously published in Vol III of Introduction à l’épistémologie génétique, dedicated to biological, psychological and sociological thought. This article, the first one in Etudes sociologiques, is especially interesting for the following reasons. First, it proposes to discuss the nature and features of what counts as a sociological explanation and, to do so, it approaches general issues such as the relations between biological, psychological and social determinations that bear on human behaviour. In this respect, the discussion on sociological explanation can help us to deal with the issues that arise from science education. Second, in L’explication en sociologie, Piaget offers a comprehensive view when compared to all other three articles included in Etudes Sociologiques. For instance, the study on Logical operations and social life discusses the individual X social nature of thought, but is addressed in L’explication en sociologie in the broader context of individual and historical development.

Aims and structure of L’explication en sociologie 

In L’explication en sociologie, Piaget is concerned with discussing the possible contributions of sociology to the development of Genetic Epistemology. He suggests that this can happen in two ways. On one hand, sociology – in the same way as biology or mathematics or any other science - presents a specific mode of knowing (un mode particulier de connaissance) and, as such, sociological knowledge is part of the empirical terrain of epistemology. On the other hand, sociology is of particular interest for the simple reason it is also concerned with explaining, among other aspects of human life, how people, within society, come to know.

Piaget thus starts from the assumption that 

la connaissance humaine est essentiellement collective et [ que ] la vie sociale constitue l’un des facteurs essentiels de la formation et de l’accroissement des connaissances préscientifiques et scientifiques. (ES 187)

In order to discuss the contribution of sociology to epistemology, Piaget organizes L’explication en sociologie so as to address a set of related issues. First, Piaget looks into the features of, and relationships between, explanations in sociology, biology and psychology, which allows him to demonstrate the close links between psychology and sociology. The second step is concerned with the main theoretical trends in sociology and especially their understanding of society as derived from, or as the determinant of, individual actions. Here Piaget focusses on the notion of totality in connection with his own view of society as a system of interactions, based on and dealing with rules, values and signs/symbols. In the following three sections, Piaget discusses several features of sociological explanation while emphasizing the similar problems faced by psychological explanation. In particular, he assesses synchronic (or structural) and diachronic (or historical and developmental) approaches as well as their complementarity and he looks into the relationship between empirical findings and formal reconstructions. In addition, Piaget introduces the notions of rythms, regulations and groupings (‘groupements’), used to describe the many shapes and forms taken by interactions as they occur in psychological development and in social interactions. The next step presents a sociological analysis of collective thought, thus offering yet another opportunity to demonstrate the close parallelism existing in the development of collective and individual thought. Finally, in the last section, Piaget faces the issue of the relationship between ‘logic and society’, that is, between operations and cooperation.

Throughout L’explication en sociologie, Piaget thus outlines his views on the social and on interactions. Two issues are of interest to us and therefore addressed next. They are:

a) what are the relationships between the individual and society? 

b) how are interactions conceived and defined? What are the main patterns of interactions?

The individual and society

Piaget addresses this issue in several ways when he discusses, for instance, the relationships between ‘logic (or reason) and society’ (ES 254; 258), between intellectual and social development (the latter also referred to as socialization), between operation and cooperation.  The issue therefore appears in different, though clearly converging, formulations:

quelle est la nature, collective ou individuelle, des instruments de pensée ...?  (ES 254)

si la logique consiste en une organisation d’opérations, qui sont en définitive des actions intériorisées et devenues réversibles, faut-il admettre que l’individu parvienne seul à cette organisation ou l’intervention de facteurs sociaux est-elle nécessaire pour expliquer la succession des quatre sortes de structures décrites [ referring to the developmental stages of sensori-motor, pre-operational, concrete-operational and formal-operational thought ] ? (ES 258)

Yet another way of putting the issue is also instructive, as will be seen later:

... que la socialisation intellectuelle soit la cause du développement opératoire, qu’elle en soit le résultat ou encore qu’un rapport plus complexe existe entre les deux (ES 258)

There are, at first sight, two possible answers to these questions: thought is either individual or collective, logic is either the result of endogenous or social factors, intellectual development is either cause or effect of socialization. In the first case, society overcomes logic in the sense that society determines what and how people think. In this perspective, the individual emerges from, and is shaped by, social and historical contexts. The second alternative takes the opposite view: rather than submitting passively to social influences, the individual deals with the social context by way of ‘internal’ instruments that allow him/her to somehow actively choose what is relevant at any time according to his/her purposes in a given situation.

Piaget rejects both solutions: there is no causal relationship between reason and society. Instead, he proposes to demonstrate that the developmental paths of intelectual operations and of social interaction are closely related (ES 255): they co-occur at the same pace, ie according to parallel developmental stages. Piaget expresses this view repeatedly:

L’étude du développement de la raison montre une étroite corrélation entre la constitution des opérations logiques et celle de certaines formes de collaboration. (ES 255, added emphasis)

La formation de la logique chez l’enfant, tout d’abord, met en évidence .... que le passage de l’action irréversible aux opérations réversibles s’accompagne nécessairement d’une socialisation des actions ... (ES 256, added emphasis)

and concludes from his psychogenetic findings that

Bref, chaque progrès logique équivaut, de façon indissociable, à un progrès dans la socialisation de la pensée. (ES 259-260).

In other words, Piaget makes it clear that each stage of intellectual development “est caractérisé par un certain mode de coopération ou d’interaction sociale” (ES 262). Finally Piaget makes use of his empirical analysis to support the notion of a ‘circular process’ involving intellectual development and intersubjective interactions, thus avoiding the issue of causality (ES 260).

However, the question then arises of how social and intellectual factors are connected. In this respect, Piaget again puts forward the view that the social and the psychological spheres cannot be separated, neither at the empirical nor at the theoretical levels: they are indeed indissociable. For instance he argues that

... il n’y a pas trois natures humaines, l’homme physique, l’homme mental et l’homme social, se superposant ou se succédant à la manière des caractères du foetus, de l’enfant et de l’adulte, mais il y a, d’une part l’organisme, déterminé par les caractères hérités ainsi que par les mécanismes ontogénétiques, et d’autre part l’ensemble des conduites humaines, dont chacune comporte, dès la naissance et à des degrés divers, un aspect mental et un aspect social. (ES 191, added emphasis)

In the same vein, he sustains that psychological and sociological explanations are ‘interdependent’ and ‘coordinated’ (ES 191), and that ‘social facts are exactly parallel to mental facts’ (ES 203). The ‘only’ (sic!) difference is:

Chacun des problèmes que soulève l’explication psychologique se retrouve donc à propos de l’explication sociologique, à cette seule différence près que le ‘moi’ y est remplacé par le ‘nous’ et que les actions et ‘opérations’ y deviennent, une fois complétées par l’adjonction de la dimension collective, des interactions, c’est-à-dire des conduites se modifiant les unes les autres (selon tous les échelons intercalés entre la lutte et la synergie) ou des formes de ‘coopération’ c’est-à-dire des opérations effectuées en commun ou en correspondance réciproque. (ES 191)

However, to summarize the Piagetian perspective on social influences and intelectual development, it is necessary to go beyond the psychogenetic (or diachronic) findings as presented above. Briefly put, Piaget’s argument develops in two basic steps. First, he starts from the assumption that the social and psychological domains are inseparable, not only at the empirical level but also in terms of explanations, since the explanation itself of human behaviour needs to consider both social and psychological factors. Second, the explanation for this convergence goes more or less like this: the competences to operate and to cooperate – ie intellectual and social development – both tend towards equilibrium. Equilibrium, as the endpoint of development, is expressed and represented through the notion of grouping. In other words, Piaget argues, grouping is the notion that describes intellectual structures as well as cooperative/collaborative patterns. The notion of groupings is therefore central to support the idea of a common, or unique, process:

les groupements opératoires exprimeront aussi bien les ajustements réciproques et interindividuels d’opérations, que les opérations intérieures à la pensée de chaque individu (ES 263, added emphasis) 

il n’intervient en ces différentes situations [ d’actions individuelles ou intersubjectives ] qu’un seul et même processus d’ensemble: d’une part, la coopération constitue le système des opérations interindividuelles, c’est-à-dire des groupements opératoires permettant d’ajuster les unes aux autres les opérations des individus; d’autre part, les opérations individuelles constituent le système des actions décentrées et susceptibles de se coordonner les unes aux autres en groupements englobant les opérations d’autrui aussi bien que les opérations propres.” (ES 265, added emphasis)

Piaget goes on to explain that this happens because

il suffit de déterminer, sur un palier donné, la forme précise des échanges entre les individus, pour s’apercevoir que ces interactions sont elles-même constituées par des actions et que la coopération consiste elle-même en un système d’opérations, de telle sorte que les activités du sujet s’exerçant sur les objets et les activités des sujets lorsqu’ils agissent les uns sur les autres se réduisent en réalité à un seul et même système d’ensemble, dans lequel l’aspect social et l’aspect logique sont inséparables dans la forme comme dans le contenu. (ES 263, added emphasis)

Interactions & patterns of interactions

This section on interactions attempts, on one hand, to capture what meaning(s) Piaget assigns to the term and, on the other, to ascertain how he deals with the issue of patterns of interactions. As a starting point, let us focus on the following quotation:

‘Toute conduite suppose en effet deux sortes d’interactions qui la modifient du dehors [ as opposed to biological ie hereditary and therefore internal transmissions ] et sont indissociables l’une de l’autre: l’interaction entre le sujet et l’objet et l’interaction entre le sujet et les autres sujets.’ (ES 202). 

Piaget thus establishes two initial distinctions: the first one concerns internal (ie biological) X external transmissions while the second one focusses on ‘external’ interactions and distinguishes those that occur between subject and object on one hand and intersubjective interactions on the other. Moreover it appears that, while the former kind is analysed by psychology, the latter constitutes the subject matter of sociology – an issue to be further discussed, since it would follow that intersubjective interactions are the exclusive domain of sociology !

The first distinction arises in the context of a comparative analysis of sociological and biological explanations. So, on one hand, differently from biological explanations concerned with hereditary – ie internal – transmissions,

l’explication sociologique porte sur les transmissions extérieures ou les interactions externes entre individus, et construit un ensemble de notions destinées à rendre compte de ce mode sui generis de transmission. (ES 188-189)

But on the other hand, in order to explain the history of human societies, one must introduce another factor, analogous to biological inheritance: cultural inheritance 
. By this, Piaget means 

un patrimoine culturel, c’est-à-dire un ensemble de conduites se transmettant de génération en génération du dehors et avec modifications dépendant de l’ensemble du groupe social. (ES 189)

As Piaget introduces the notion of interaction when he discusses the respective contributions of biology, sociology and psychology to the explanation of human behaviour, his first examples of interactions belong to the animal world. It is worthwhile looking at them because they again emphasize the ‘external’ quality of non-biological interactions as well as their power to modify behaviour, and also because they suggest different kinds of interactions:

A côté des conduites proprement instinctives [ ie biologically determined ] qui constituent l’essentiel des comportements animaux, il existe en effet ... des interactions ‘extérieures’ (par rapport aux montages innés) entre individus du même groupe familial ou grégaire, et qui modifient plus ou moins profondément leur conduite: le langage par gestes (danses) des abeilles .... celui par cris des vertébrés supérieurs (chimpanzés, etc.), l’éducation à base d’imitation (chants des oiseaux) et de dressage (conduites prédatrices des chats ...), etc. (ES 188)

But what about interactions between human beings? Let us return to the notion of cultural inheritance and explore Piaget’s views on society:

dans la vie sociale comme dans la vie individuelle la pensée procède de l’action et [ ] une société est essentiellement un système d’activités, dont les interactions élémentaires consistent au sens propre en actions se modifiant les unes les autres selon certaines lois d’organisation ou d’équilibre: actions techniques de fabrication et d’utilisation, actions économiques de production et de répartition, actions morales et juridiques de collaboration ou de contrainte et d’opression, actions intellectuelles de communication, de recherche en commun, ou de critique mutuelle, bref de construction collective et de mise en correspondance des opérations. (ES 202)

Loosely interpreted, this quotation suggests that, if social life involves different kinds of actions/activities, then social/intersubjective interactions are about co-acting - acting together - and thus about actions shared by two or more people ... Social phenomena can thus be defined as intersubjective interactions, be they face-to-face interactions or interactions between the several individuals who belong to the same group or to the same society. Finally cultural inheritance also involves other distinctive features: Piaget stresses that social interactions are embedded in, and function according to, rules, values and signs/symbols. Finally Piaget also offers some indications of the several kinds of interactions – as external transmissions – he has in mind: among them, he mentions education, family, schooling 
.

To further understand the Piagetian notion of interaction, it is necessary to analyse the relationships between psychological operation and social cooperation, ie between psychology and sociology. On the latter issue, it was already seen that Piaget assumes very close links between the two disciplines: he explains that, in sociological explanations, 

le ‘moi’ [ of psychological analysis ] est remplacé par le ‘nous’ [ to be studied by sociology ] et les actions et ‘opérations’ y deviennent, une fois complétées par l’adjonction de la dimension collective, des interactions, c’est-à-dire des conduites se modifiant les unes les autres (selon tous les échelons intercalés entre la lutte et la synergie) ou des formes de ‘coopération’ c’est-à-dire des opérations effectuées en commun ou en correspondance réciproque. (ES 191)

It follows that operation and cooperation are intimately articulated, the definition of one contributing to the definition of the other:

d’une part, la coopération constitue le système des opérations interindividuelles, c’est-à-dire des groupements opératoires permettant d’ajuster les unes aux autres les opérations des individus; d’autre part, les opérations individuelles constituent le système des actions décentrées et susceptibles de se coordonner les unes aux autres en groupements englobant les opérations d’autrui aussi bien que les opérations propres. (ES 265)

Bref, coopérer dans l’action c’est opérer en commun ... (ES 264)

More interesting to our discussion is Piaget’s analysis of the necessary conditions for cooperation to occur. Following the already mentionned parallelism between the development paths of intellectual operations and socialization, Piaget now goes a step further. In the same way that intellectual operations require decentration from one’s own perspective, thereby overcoming egocentrism, 

la notion de coopération oppose ainsi la double activité d’une décentration, eu égard à l’égocentrisme intellectuel et moral et d’une libération eu égard aux contraintes sociales que cet égocentrisme provoque et contient. (ES 269)

In other words, cooperation implies intersubjective exchanges [ échanges ] that depart from intellectual egocentrism as well as social constraints and pressures.

Some commentaries are in order here. First it is important to recover the sense and role of exchange that characterize all interactions, be they subject-object interactions or intersubjective interactions. Second, if the parallelism between operations and cooperation is based on the notion of equilibrium (formalized as grouping), it follows that interactions, in the sense of patterns of exchange, also develop towards a state of equilibrium. In this respect, Piaget argues (ES 267-268) that the equilibrium of exchange requires three conditions. The first one concerns a shared system of values (“une échelle commune de valeurs intellectuelles”), which pressuposes language and shared notions; the second condition is about the conservation of values (“l’égalité générale des valeurs en jeu”), ie the need to negotiate and then accept an agreed set of values; the third condition is related to the reciprocity of the partners in revising and defining values (“l’actualisation possible en tout temps des valeurs virtuelles”).  In other words

L’état d’équilibre, tel qu’il est défini par les trois conditions précédentes est ainsi subordonné à une situation sociale de coopération autonome, fondée sur l’égalité et la réciprocité des partenaires, et se dégageant simultanément de l’anomie propre à l’égocentrisme et de l’hétéronomie propre à la contrainte. (ES 269, added emphasis)

So, when Piaget identifies the necessary conditions for cooperation, he also points out that not all interactive patterns are the same: 

il convient encore de remarquer que ces trois conditions sont réalisées seulement en certains types d’échange, que nous pouvons désigner par définition du terme de coopération, en opposition avec les échanges déviés par un facteur soit d’égocentrisme soit de contrainte. (ES 268)

It follows that, in the same way that thinking develops towards a state of equilibrium through a series of stages, so do intersubjective interactions develop towards equality and reciprocity among partners. In this respect, one could argue (and I will do so later) that Piaget seems to adopt the same kind of telos for mental development as for intersubjective interactions. For our purposes it is important to point out that, according to Piaget’s view, cooperation requires simmetrical interactions between partners: without such a simmetry, intersubjective interactions depend on external pressures and constraints. In this sense, interactions are merely ‘regulated’ rather than engaged in through conscious and logical negotiation. When considering the process of learning, this view apparently suggests that, in the absence of operations/cooperation, all that can happen is passive acceptance through authorative pressure, but no understanding as such ....

3. Critical reflections 

After having attempted to outline Piaget’s view on the social, it is now possible to point out some issues for discussion. 

On the relationships psychology & sociology, mental & social factors

Piaget is emphatically clear when he asserts ‘close relationships’ and ‘interdependence’ between psychology and sociology; when he refers to a parallelism between social and mental facts; when he interprets mental and social factors as complementary dimensions of the one and same process towards equilibrium; when he describes the parallel developmental stages of mental and social competences; when he argues that social interactions are a necessary condition for intellectual development as much as cooperation depends on intellectual operations ....

In short, in L’explication en sociologie, Piaget recognizes and discusses the role of social factors in individual development. The explanation of human behaviour, and of knowledge development, definitely requires the simultaneous consideration of mental and social factors. 

And yet, however frequently repeated, the idea of parallelism needs to be further discussed. In particular, the issue remains of establishing how social and mental aspects contribute to, and determine what and how people think. In this respect, the Piagetian view is somewhat less clear. On one hand, social and mental factors appear to interact, if we consider that operations and cooperation are co-dependent on one another and, morevoer, that the more developed intellectual stages go hand in hand with the capacity to make better use of social interactions and influences. In this case, there is an explicit balance between social and mental factors and the ensuing parallelism implies rejecting the hypothesis of a causal relationship betwen them. On the other hand, however, the impression remains of a predominance of psychological aspects over social and intersubjective processes. This can be seen, for instance, in Piaget’s use of notions such as equilibrium and groupings, originally developed in connection with psychogenesis, to describe both social and psychological phenomena; in the related proposition according to which the balance between social and psychological factors is reached only with access to psychological operations; in the view that interactions are the result of ‘adding’ the collective dimension to operations 
; and even in the argument itself that cooperation depends on the acquisition of intellectual operations, earlier stages of mental development being associated with lesser social influences and ‘asymmetrical’ intersubjective interactions. Finally Piaget’s position as expressed in other, later texts is that psychogenetic development depends on a range of factors, namely: biological aspects, learning from experience, social and cultural transmissions. But these are ruled by the most important of all factors: equilibration, which is, by definition, an endogenous mechanism!

The role and place of the social in psychogenetic development

More interesting and fruitful reflections arise from looking into Piaget’s comments concerning the role and place of social influences on children’s understanding. In this respect, Piaget asserts that “l’enfant baigne dans un milieu collectif” (ES 195) that provides him/her with worldviews and a stock of knowledge, concepts, explanatory schemas etc. He refers in particular to “une transmission sociale fournissant les éléments et le modèle d’une construction possible, mais sans imposer cette dernière en un bloc achevé ...” (ES 196, added emphasis). This view is further developed in later publications and particularly in Psychogenèse et histoire des sciences, when Piaget & Garcia (1982) propose the notion of epistemic frameworks.

The point to be made here is that the social context provides the boundaries within which to think or, to put it differently, the social determines the horizons of what can indeed be thought. The issue here is: not everything is possible, in the sense that the social stock of knowledge constrains the processes of knowledge construction and of understanding (meaning-making) by defining the possible and the impossible... In this respect, a number of issues should be addressed, concerning contextual affordances and constraints. For instance, how can contexts be defined and characterized? Could we speak of the ‘role’ of the context in suggesting, offering, inviting, determining people’s actions, attention and interactions? How would this happen? And, considering that people come into situations with expectations and purposes, how do they act, react and interact with the several institutional and everyday life contexts?

The inevitable path towards equilibrium: a telos for intersubjective interactions?

The Piagetian analysis of psychogenetic development is clearly marked by its end-point: scientific reasoning. That is, the destiny of  the epistemic subject is to attain scientific thought - conceived of as the competence to think propositionally according to the rules of logic - and the developmental stages describe the necessary steps in this direction, thereby focussing on la voie royale and bypassing the many, and already well documented, alternative paths. It is not my purpose here to discuss this view of science, its historical origin and limitations 
 , but rather to point out that Piaget’s understanding of social competences/interactions appears to follow the same pattern.

In effect social competences, in the sense of ‘competence to interact’, tend inevitably towards equilibrium. In particular, the possibility of benefitting from social interactions – an idea to be further spelled out - depends on their cooperative pattern and specifically on the equal status of the partners involved. The underlying assumption of a necessary simmetry is clearly problematic: on one hand, it very seldom is the case that intersubjective interactions, whether they occur in everyday life or in institutionally defined contexts, follow completely this pattern; and, on the other hand, it excludes the possibility of considering the clearly positive contributions of assymetrical interactions! If the latter point is accepted, then it remains that the very notion of assymetrical interactions requires further consideration (and psychological litterature offers indications on this matter). Moreover, as is seen below, the definition of an endpoint for development tends to go hand in hand with a particular understanding of human minds and interactions.

Equilibrium: a mechanical view of interactions?

Finally, Piaget’s notion of equilibrium is in itself an issue to be looked into, inasmuch as it suggests what could be termed as a ‘mechanical’ view of interactions. Mechanical is here used by analogy to classical physics (especially kinematics and dynamics), where equilibrium is the result of competing forces that balance – and actively compensate - one another, as Piaget himself repeatedly insists when he argues for a ‘dynamic’, as opposed to static, notion of equilibrium. In this respect, it is telling that Piaget refers to interactions as falling in between the two extreme patterns of  “lutte et synergie” (ES 191). 

Some commentaries are in order here. On one hand, Piaget’s thinking seems to be based on a dichotomic polarity between acceptance/rejection of agreed ideas and notions, an assumption which is clearly contradicted by an increasing body of research findings: starting from science education but extending to education and psychology, there is a growing consensus concerning the co-existence, in people’s minds, of multiple interpretive and explanatory resources, each one being used according to the particular context and purposes of the individual (in science education, see eg Solomon 1984). On the other hand, this view of interactions as tending necessarily towards equilibrium also implies a deterministic understanding of intersubjective interactions. As far as research is concerned, it is arguably more fruitful to assume the indeterminacy of intersubjective interactions so as to explore the many patterns and outcomes they present. Finally, this view of interactions suggests that the only important outcome (both in theoretical and practical terms) of intellectual interactions is consensus – clearly a problematic assumption.

4. By way of conclusion
At the end of this exercise of revisiting the classics, the general impression is that the main lessons of this analysis concern what one should NOT do when investigating intersubjective interactions and social influences on people’s understanding of science. This however can be a good starting point, as I will now attempt to show.

Perhaps the main lesson could be stated as follows: the notion of interactivity needs to remain, at least for the time being, open-ended and subjected to theoretical and empirical scrutinity. For instance, science museums have offered hands-on experiences for some time but are now discussing the need to include minds-on experiences as well. Interactions, as Piaget argues, may occur betwen subject-object as much as between subjects and it is necessary to better understand how they are related. From a different although complementary perspective, the issue of interactivity tends to be approached in specific settings – eg in schools, ie institutionnally well defined environments with fairly explicit rules and goals, as well as in not-so-structured settings such as museums and other informal learning situations – which suggests that it might be useful to attempt some comparative studies. Finally, yet another set of issues to be explored concerns our assumptions about subjectivity and thought: if we are to sustain the current move away from the ‘classical’ view according to which ‘good’ thinking tends towards pure, logical, scientific thought supporting obtention of consensus, then we need empirical studies to identify patterns and mechanisms and thus capture the multiplicity of paths as well as end-points involved in intersubjective interactions. 
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� In this respect, the journal Science Education [1997, 81 (6)] organized a special issue on Informal Science Education.


� See Solomon 1987 for a good litterature review on these matters.


� The articles are: a) L’explication en sociologie (1950); b) Essai sur la théorie des valeurs qualitatives en sociologie statistique (1941); c) Les opérations logiques et la vie sociale (1954); and d) Les relations entre la morale et le droit (1944). A revised edition was published in 1977, with new additions.


� Quotations from L’explication en sociologie, here referred to as ES, are taken from the original version published in Vol III of Introduction à L’épistémologie génétique (1950).


� Piaget refers to these respectively as ‘patrimoine biologique’ and ‘patrimoine culturel’ (ES 189).


� More specific contributions of cultural inheritance and social influences on individuals and their thinking will be looked into later.


� Cf the previously mentionned quotation: “les actions et ‘opérations’ y deviennent, une fois complétées par l’adjonction de la dimension collective, des interactions”.


� See Colinvaux 1998 for this issue.





