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The non-computational brand of cognitivism is based on the
premise that performances, including those of children, are generated
by mental models or representations. i.e.. “internal” resources. The
sociocultural approach, on the other hand, regards context, i.e., an
“external " resource, as the chief means of elaborating knowledge. The
results of empirical research on how Moroccan children develop their
understanding of the shape and properties of the Earth highlight some
of the limitations not only of the representationalist paradigm but also
of the more “radical” socioculturalist approach. They show that, while
the sociocultural context does indeed play a vital role in the
development of understanding, the latter in turn helps to increase
children’s autonomy of mind.

Introduction

In their introduction to a special issue of Human Development on sociocultural or “situated™
approaches to cognitive development, Giyoo Hatano and James Wertsch (2001) state that, until
relatively recently, most research on cognition was focused on “symbol manipulation within the
individual, ignoring the surrounding sociocultural context™ (p. 77). According to these authors, a
person’s mind, together with the way he or she develops and functions, is determined mainly by
his or her interactions with other individuals, as well as by the use of cultural artifacts in the
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course of everyday activities. It is the concept of “participation™ in these activities that defines the
relationship between the environment and individual cognitive development (RogofT, 2003).

This participation can give rise to many different forms of cognitive development,
according 1o the nature of the individual and the context. However, although the sociocultural
approach acknowledges the complexity of the “brain-mind-environment™ interactions brought
to light by contemporary cognitive science, it has tended to concentrate on the postulate that
“mind develops by incorporating the community’s shared artifacts accumulated over
generations™ (Hatano & Wertsch, 2001, p. 78), despite the risk of a strictly linear conception
of causality [context = individual]. The aim of the present paper was to use the example of a
study conducted in the astronomy domain to demonstrate that the sometimes exaggerated focus
on just the causal aspects of the contexts of cognitive development can mask the importance of
autonomy of mind and its ability to “fashion™ the context [individual = context).

Cognition and mental models

The same issue of Human Development features a critique by Jan Schoultz, Roger Siiljo,
and Jan Wyndhamn (2001) of two studies conducted by Stella Vosniadou and William Brewer
(1992, 1994). These authors investigated the way children acquire concepts relating to
astronomy, in particular the Earth’s shape, gravity and the day/night cycle. This can be
regarded as a very specific domain, in that it involves particularly counterintuitive knowledge
which can only be gained from culture and the media, and not from innate knowledge in other
domains or from sensible experience of reality. Stella Vosniadou’s research (1994), involving
American, Samoan, Greek and Indian children. was carried out from an evolutionist,
cognitivist standpoint. The idea was that a combination of questionnaires and representations
produced by the children (drawings, Plasticine shapes) during research interviews would allow
the psychologist to gain “direct” knowledge of the mental constructions subtending the
behaviours they observed. Results attested to the difficulty young children experience in
conceiving of the Earth as an astronomical object and to the development of erroncous
conceptions that are resistant to change. The latter can be ascribed to the existence of innate
competences generated by direct experience and relating to the specific domain of properties
of the physical world (Baillargeon, 2002; Carey, Spelke, 1994). As children gradually take on
board information disseminated by their culture and through the media, so their conception of
the Earth’s shape slowly changes. This process takes the form of a “staircase™, moving up
through three main types of cognitively coherent mental models (bottom to top, Figure 1):

A naive | intuitive conception (rectangular or circular flat Earth models);

A synthetic conception (both flat and spherical models of the Earth: double Earth,
hollow Earth (a) and (b), flattened Earth);

An accepted / scientific conception (spherical model of the Earth).

This research is now the object of fierce criticism. Michael Siegal, George Butterworth
and Peter Newcombe (2004), for instance, have demonstrated that the combination of an open
questionnaire and two-dimensional representations (drawing) used by Stella Vosniadou and
Brewer (1992, 1994) “underestimates™ children’s “real ™ performance levels, compared with a
forced-choice questionnaire combined with three-dimensional modelling (Plasticine shapes)
(see also Panagiotaki, Nobes, & Banerjee, 2006a). Furthermore, these authors have shown that
children’s knowledge is not as coherent as it might seem, and is accumulated in a rather
“fragmented”™ fashion. According to them, the coherence of mental models is actually
“manufactured” by the researcher and the theory of innate or early knowledge exerting an
influence is simply invalid (see also Panagiotaki, Nobes, & Baneriee, 2006b). Stella
Vosniadou, Irini Skoneliti, and Kalliopi Ikospentaki (2004) retort that in actual fact, it is the
“fragmentation”™ of knowledge that is induced by the researcher’s method, thus masking the
“reality™ of the cognitive coherence of the mental models. Wherever the truth lies, as with the
many other scientific and religious entities that cannot be observed by children (microbes,







































