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1. Introduction

In an attempt to comprehend and explicate the complex nature of the learning process, several theories have been developed, the most important of which are the constructivist and sociocultural approaches, drawn mainly from the work of Piaget and Vygotsky respectively. Piaget, who viewed the child as a little scientist constructing his knowledge of the world in a solitary manner, accentuated the existence of innate mental structures, whilst Vygotsky placed a greater emphasis on the social nature of cognition. Simple as it may initially appear to neatly contrast these two theories and characterize them as opposites, a more in-depth analysis of their implementation in a technological environment might blur this distinction for three main reasons. 

Firstly, contemporary researchers hold that in fact, these two theories of development were not as different as some, such as Bruner, have implied (Wegerif & Mercer, 1997; Kitchener 1996, Rieber et al., 1997). In my opinion, these theories may share many common elements but, inevitably, bear very important differences as they have different starting points (genetic/biological and sociocultural). Nevertheless, it would be preferable to use the word complementary, instead of adversarial, to describe their relation. Secondly, there is no clear account of how Piaget and Vygotsky would develop their theories to include children’s development of learning and cognition in a technological environment. All we have is consequent scientists’ efforts to adapt those theories to ICT use in order to target the improvement and facilitation of the learning procedure. Usually, though, the subsequent exponents hold a more moderate position than the initial generators of the theories, for they retain a more critical account of the opposite approache(s) and may be influenced by other complimentary theories. Thirdly, computers are multipurpose tools, although their uniform appearance may suggest otherwise, allowing the learners to perform numerous activities, from writing a document and drawing a picture to running a simulation and programming the movement of a floor-turtle. This variety and diversity of performances cannot be easily embraced by singular psychological theories (Crook 1994). Thus, bearing in mind those three factors, the original unambiguous division between constructivist and sociocultural approaches might become less rigid as far as implementation of ICT is concerned.

The above considerations cannot fail to affect this essay, which, through a comparison of the work of Crook and Papert aims at presenting an account of how computers might be employed to mediate learning. The significant point which must be made, is the complicated nature and multidimensionality of such a comparative assignment that has to take into account several factors, particularly the fact that Crook, supporter himself of the sociocultural approach, has moved to develop a more rounded theory, critically viewing both approaches (sociocultural, constuctivist) and also adopting ideas from other epistemological fields (e.g. sociolinguistics). The fact that Papert, representative of the Piagetian theory, accepts the importance of the social factor in the learning process along with the existence of several studies regarding the collaborative use of Logo must also be taken into account (Hoyles & Sutherland, 1987; Eraut & Hoyles, 1989). Therefore, the remainder of the paper will be divided into two main sections: (a) a presentation of the Piagetian account, (b) a presentation of the Vygotskian account, attempting to bring to the surface both the social and the individualistic elements of both approaches. 
2. The Child and the Computer: An Individualized Approach 

Autonomous-Active learning

Piaget asserted that human intelligence development is a continuous process of a learner’s active construction of knowledge about the world. This knowledge is structured in “schemata”, namely “structures or organizations of actions as they are transformed or generalized by repetition in similar or analogous circumstances” that guide actions (Piaget, 1969). Through the complementary processes of “assimilation” (filtering or modification of the input to become incorporated into the preexisting scheme) and “accommodation” (the modification of internal schemes to fit reality) the child achieves a successful “equilibrium” (a mental growth progress towards a more complex and stable level of organization) and adapts to the environment (Piaget, 1967). 

An adoption of the Piagetian view of learning as an autonomous, self-directed activity, leads to a relatively individualistic approach of microcomputer use and the subsequent designing of microworlds like Logo or other open-ended, generic software that could offer possibilities for spontaneous discoveries within the program on the part of the independent learner. In line with what Papert (1993) referred to as children’s right for “intellectual self determination” the students should be provided with plenty of machines to work on individually and with ample number of programs enabling them to choose what and how to learn. Considering that in the absence of guidance the burden of discovery learning is inevitably shouldered by the pupils, this model requires vast amount of exposure to the software but also allows for an increase in the number of students per class. 

Apart from children’s ability to construct their own knowledge, a looser interpretation of active learning could be made by viewing what Papert named as the “power principle”, namely the contribution of the students in the storing of information instead of just being the consumers of other people’s knowledge [a concern also expressed by Chandler (1984)]. According to the above principle, active learning could be perceived as serving a dual function: encouraging children to become autonomous and self-motivated thinkers not only to construct their own knowledge  but also to produce knowledge. 

This type of constructive/autonomous learning, though more desirable and alluring than the relatively passive role accredited to students by other theories (e.g. behaviorist), is far from being unproblematic as regards three main aspects. To begin with, it is not clear how autonomous a child could really be to construct his/her knowledge in a device configured by programmers with a restricted and predetermined number of provided tools. This alone might be quite constricting. Secondly, accepting this limited autonomy, how purposeful might it be for a child to struggle alone to construct knowledge with an unfamiliar tool, without the aid of either external help or help provided by the software and devoid of a specific goal. For most students, it might be impossible, frustrating or even counterproductive not to mention the fact that researches have shown more positive outcomes for Logo use when combined with instruction (Simon, 1987). Thirdly, like Piaget
, Papert emphasizes the notion of intrinsic motivation and presupposes children’s will to learn, totally neglecting Edwards & Mercer’s (1987) accurate observations that in any educational system there are children who are forced to attend by law or some other authority and in whose name the teacher may need to act to coerce attendance. 
Stages and Scaffolding

For Piaget development has an inwardly driven quality and proceeds formal learning. Based on observations of children’s performances, he maintained that the development of their logic and intelligence takes place in four stages (sensori-motor, pre-operational, concrete operational and formal operational). 

Papert (1972) accepted Piaget’s emphasis upon the importance of children working through concrete experience to develop conceptual understanding. He considered Logo to be the perfect vehicle for making abstract and hard to grasp problems concrete and transparent, observation which is in accordance with those of other commentators on computers’ ability to concretize abstract concepts concerning science and mathematics (Teodoro, 1998; Szabo, 1996; Rieber, 1990). This particular computer function was perceived to be a kind of scaffolding for learning the formal. Papert asserted that if a child cannot solve the problem as it stands s/he can try to simplify it. In this context the problem could become concrete enough for the pupil to follow. In contrast to Piaget, Papert gives more weight to the material that a culture provides the child to help the transfer from the concrete to the formal and not so much to the developmental stages, the existence of which he does not impugn. He characterizes Piaget as very conservative, almost reactionary, considering himself to be more interventionist. He also claims that he places “emphasis on the intellectual structures that could develop as opposed to those that actually at present do develop”. Such a view resembles to the Vygotskian notion that instead of linking up instruction to the current level of performance one should orient it to the child’s zone of proximal development (Corte, 1990).

Criticism of Piaget’s tasks from research demonstrated that children’s interpretations of his tasks were influenced by language, context and experience (Donaldson, 1978). Further, Papert was accused of his monomer concern in establishing an invariant “direction of growth” rather than dealing with the “causes of growth” (Bruner, 1997). Despite Papert’s partial disagreement with the stages referring to the Vygotskian form of observations on cognition, he was ambiguous about how the scaffolding type simplification of a task by the child alone, is miraculously supposed to take place as he totally withholds the role of the teacher.

Skills Acquired
Papert (1972,1980) had expressed the fear that the computer was used to program the child, while in his vision the child should program the computer, “teach the turtle to act”, in which case the metaphor adopted is the computer-as-pupil (Crook, 1994). He considered Logo to be a “Tool-to-think-with” that could help children develop metacognitive skills (the ability to think about ones own actions and thinking) as well as general transferable concepts and problem-solving skills via programming. Subsequent researches do not support that this kind of transfer eventually takes place. Scientists argue that the kind of transfer Papert was hoping for can only occur when a person has extensive domain specific knowledge (Simon, 1987). Obviously, for a beginner, the opportunity does not make the teaching itself. Especially if we consider the fact that Logo is a program with no clear end-point and Papert was definitely against content teaching. 

Mediation
With the improvement of the computer interface design (e.g. touch screens, virtual reality) computers will be made available to younger children mediating their actions upon the world (Jones & Liu, 1997; Kajs et al., 1998; Crook, 1991b,1992). Crook (1994) asserts that, since Piaget emphasized the importance of direct manipulative activity on the world, the mediational status of computers seem to threaten the foundation of discovery learning. Although it is not clear how such a thing as direct manipulative activity might exist (our actions are all mediated somehow), I agree with Crook’s point of view that children’s experiences should be extended to include learning in all kind of different learning environments. It would be reasonable though to comment that Crook does not clarify how computer’s mediation might differ from that of any other object (e.g. a pencil) and why and to what extent this might be more threatening to discovery learning than if we were restricted to act upon the world through one sole object. With regards to this issue a comment Papert (1987) made might be interesting: “The computer is digital, binary, all in one; the real world is an ultimately ambiguous continuum…[but] nothing is more digital than school math, nor more guilty of sensory impoverishment”. 

Teacher’s Role 

Piaget considered cognitive development as the basic process which is more or less independent of learning and thus teaching. Papert’s Logo was designed to be the ideal environment (Mathland) that would promote what he called “Piagetian learning” or “learning without being taught”. Under the constructivist view the educator can only help by creating the conditions for children to learn while pupils who struggle will have to experiment their way forward. 

Although Papert (1987) seems to attempt a move from the strict Piagetian autonomous learning making such comments as “what matters is not the means but the way they are going to be used”, in a subsequent article (1991) he claims that he does not see instruction as bad but instruction so far has been very poor and a more powerful and effective means of instruction should be invented, referring to computer based learning. Obviously in his effort to combine his  belief about self directed learning and the function of an established educational system, the presence of which he cannot ignore, he falls to contradictions. 

Nevertheless, if we were to ascribe to the teacher a more participial role than that yielded by the constructivist approach, it would be logical to assume that using an open-ended tool such as Logo requires a lot of work on the part of the educator in order to provide specific goals to children and to define a more precise framework. Additionally, as Papert has failed to define any criteria for evaluation, the teacher will have to define his expectations from the students as well as discover a way to keep trace of children’s progress. Crook (1994) asserted that in this kind of environment, success could be considered to be the effective control of the tool. However, one might well ask what it is meant by effective control of the tool and how this could be measured. 

Social Perspective

Despite emphasizing a child’s nomothetic knowledge construction, Piaget was aware of the social factor (Bruner, 1997) and the important role it held in the acquisition of logical thought and in the quest for equillibrium, facts that have often been overlooked
. (Noss & Hoyles, 1996; Kitchener, 1996) 

While viewing the computer as a medium of social expression, Papert (1991) skillfully devised the term constructionism to include the social aspect of computer use. He argues: “Constructionism -the N word as opposed to the V word- shares constructivism’s connotation of learning as “building knowledge structures” irrespective of the circumstances of the learning. It then adds the idea that this happens especially felicitously in a context where the learner is consciously engaged in constructing a public entity” (p.1) In an earlier (1987) article he counterpoises Piaget’s egocentrism with the word technocentrism -the tendency to give a central role to technology neglecting the most important components of educational situations like people and cultures as merely facilitative, supporting that logo is a cultural element powerful when integrated into a culture but simply an isolated technical knowledge when not. Despite his awareness of the social factor, it is fair to say that his references to the interpersonal relations are superficial and vague, failing to visualize Logo as what Chandler (1984) argues it could be: a focus for collaborative discovery between peers and teacher.

Groupwork and Cognitive Conflict 

Nevertheless, several researchers have been interested in the collaborative use of Logo in school settings and have reported that “children working in pairs or small groups with Logo typically show high levels of spontaneous, talk-related interaction” (Light, 1993). Additionally, intensive case study research, such as that conducted by Hoyles and Sutherland (1987) strongly suggests that the introduction of Logo programming can have positive effects on children’s socially interactive learning. 

Psychologists influenced by the Piagetian theories support that the positive effect on collaboration relies on the cognitive contradictions that can be born between members of different cognitive ability (e.g. a conserver with a non-conserver). Cognitive conflicts are said to push the individual to produce higher level restructurations of his or her understanding of the task and its solution (Barbieri & Light, 1992).  A question  posed by Crook (1987) is whether conflict is only really effective in situations where one participant has a more advanced understanding. Could conflict be as effective between students of the same academic ability? According to Mercer (1994), Piaget himself noted that adult-child exchanges involve asymmetry (in knowledge, authority, etc.), whereas child-child exchanges are more symmetrical and preferable and that even in a more symmetrical group if we allow for other features of early childhood thinking (e.g. egocentric bias), problem solving among peers may typically generate some degree of conflict. Furthermore, Doise & Mugny assert that “individuals typically fail because they ‘center’ their attention on one aspect of a problem and fail to notice the other. By bridging together two or three children, even if they are at more or less the same level of development there is a fair chance that their attention will be captured by different aspects of the situation, so that they will come to conflict with one another” (as quoted in Light 1993). 

It still seems uncertain, though, whether any cognitive conflict amongst peers might have any effect for two main reasons. First, it has been argued that operationalizing the concept of cognitive conflict outside the Piagetian tasks proves to be difficult because for children, challenging each other’s opinion or  presenting a different account might not be that self-evident, while some students might even choose to ignore conflict especially if it is not obvious to them or contradictory to their beliefs (Edwards & Mercer, 1987). Secondly, factors central to the Vygotskian perspective (asking questions, obtaining answers, asking for and receiving explanations) appear to have more positive outcomes (Barbiery & Light, 1992). 

3. Macroworlds: The Socioculture Percpective

The first part of the essay focused on presenting an account of computer use from a constructivist approach which Crook (1994) critically refers to as interaction with computers supporting it to be a restricted view for it ignores the parameter of computers constituting a context for social interaction. In the second part a sociocultural approach of ICT will be attempted, following the line of the main chapters of the book of Charles Crook: ‘Computers and the Collaborative Experience of Learning’,.

Mediational Means 

The concept of psychological mediation holds a central place in the sociocultural theory. Within this framework cognition is viewed as a human activity mediated by technologies, artefacts and rituals created and provided by societies.  The internalization of the culturally produced systems brings about behavioral transformations and promotes individual development to higher levels by “plac[ing] us in a position of constantly interpreting the world, rather than responding to it” (Crook, 1994). The more general concept of mediational means consists of both the psychological tools (internally oriented: e.g. language, writing, number systems) and the technical tools (externally oriented: e.g. pencil) as depicted in the figure below, which is based on a combination of two Vygotskian diagrams upon sign operations (Vygotsky, 1978, p.40,54). 

Logically, as a self contained object computer should be subsumed under the category Tools. Taking in account, however, the multidimensionality of this artefact (e.g. interface design considerations: extensive use of metaphors, signs, symbols) it is not obvious whether it could be clearly placed in the same category with a hammer (example presented for the Tool category in Crook, 1994). Due to the more complicated nature of the artefact it might be reasonable to include computer in both categories.

 Besides the mediating role of technologies another significant term presented by Crook is functional systems of behavior.

Functional Systems

From a sociocultural approach, functional systems are very important in that they go beyond a strictly personalized model of cognition referring to complex systems of cognitive activity in which individuals are participants, sharing a common goal (Crook, 1994). With regards to ICT, a  pedagogically interesting question would be what is the impact of computers as mediational means of cognition and how might they enter into such functional systems? Computers might be seen as factors affecting quantitatively or qualitatively the cognitive change with direct implications on the way they are employed in the educational system. As quantitative change agents they might be viewed as amplifiers of singular intellectual achievements (e.g. change the quantity, the speed of our performance) and be utilized in an individualized-harmless manner. Whilst in terms of qualitative change - an approach supported by Crook (1994) - they could be regarded as mechanisms refining tools of thought and reorganizing underlying activities (e.g. produce new patterns of communication: e-mail, teleconferencing) thus placing a central role to the inter-related components of functional systems such as the role of teacher and authentic settings. The latter view, though a more rounded and pedagogically acceptable approach, incurs questionings about the situated and social nature of learning.

Situated Nature of Cognition

Within the sociocultural framework cognitive development is regarded as highly situated and context specific, raising concerns about how far experiences of learning may transfer across problem solving activities. According to Crook (1991a,1994) such a strongly situated nature of knowledge should not be supported as it presents many problems itself. It seems that some kind of generalization of understanding does occur, not due to some general cognitive tools but by identifying particular events that allow us to make the connection. Therefore, he emphasizes the role of the teacher as a facilitating agent in knowledge transfer and as a promoter of what he calls “collective remembering”. Based on his observations, teachers should cross-reference computer work with other experiences as well as linking current activities to previous events that the participants have jointly experienced with computers. 

Besides the matter of knowledge transfer facilitation from one subject domain to another, a further issue that could be raised concerns the assessment of knowledge transfer from collaborative computer work to individualized settings. Crook (1994) in his book presents the results from researches on individual testing showing gains from groupwork on the computer. Although his opinion on the individualistic nature of students’ evaluation that prevails today is commonly acceptable, there are a number of comments that could be quoted on the limitations and drawbacks this kind of individualized, thus decontextualized, assessment might bear that are overlooked. On this issue, Mevarech & Light (1992) point out that “Assessment [of group members] is conducted in individualized settings based on the simple assumption that the knowledge and strategies can be transferred and used in the individualized plain. This has no clear empirical or theoretical foundation”. They continue arguing that some pupils may find it difficult to individually solve similar problems to the ones encountered in the groupwork if techniques that led them to the solution such as conflict and resolution, discussion, prompts, articulation of ideas cannot be used. 

Children’s ability to transfer knowledge from one situation to another is a very important issue requiring further research. However what is certain is that, in order to fully integrate collaborative use of computers in the culture of the classroom, it is essential to change not only the teaching but the evaluation methods as well and answer questions such as what do we want the children to learn, how do we know they have learned it and how do we assess it within the groups. These issues of course raise matters concerning teacher’s training and development of collaborative assessment methods on computers, factors which, due to the limited scope of this paper, cannot be further analyzed. 

Social Nature of Cognition

Although he was aware of the biological factor, Vygotsky placed greater importance on the social, arguing that nature was there to be used and transformed by culture (as presented in Bruner, 1997). For him mental development consists of mastering higher order, culturally embodied products (as quoted in Bruner, 1997) and learning arises through co-constructing meanings within social interaction: “Human learning presupposes a specific social nature and a process by which children grow into the intellectual life of those around them” (Vygotsky, 1978). According to the sociocultural theory, as far as school life is concerned, the social nature of learning should not be viewed only in terms of the interpersonal relations (social role) but also in terms of curriculum matters (the societal role) such as technologies, classroom management, assessment, expectations, values, priorities, goals and so forth (Crook, 1994). Within this framework, in contrast to the constructivist view, the teacher constitutes a significant agent in the learning process. It is this issue that will be presented below with reference to computerized procedures that might facilitate the teacher’s task

Teacher’s Role and Computerized Procedures

An important and much quoted term in Vygotsky’s (1978) theory is the Zone of Proximal Development which may be defined as “the distance between the actual developmental level, as determined by independent problem solving, and the level of potential development as determined through problem solving under adult guidance or in collaboration with more capable peers”. Although both the constructivist and the sociocultural theories assert the importance of the child’s role as an active learner, it is obvious that they assign different priorities to autonomous discovery versus guided intervention. The sociocultural theory supports that the teacher should scaffold pupil’s learning. The term scaffolding (Wood, Bruner, Ross, 1976) refers to the assistance (i.e. give directions, forefront crucial features of the problem) an adult can provide to a child in order to help him/her accomplish a task initially with his/her help and gradually without. Attributing success and failure in the learning tasks partially to the effectiveness of the teaching a child receives is considered to be one of the most important contributions of sociocultural theory, demanding though a lot of extra work from the part of the teacher. 

Specifically, in the ZPD the term level of “actual development” emphasizes the necessity for the teacher to evaluate the pupil’s current knowledge level, while the term “level of potential development”, referring to the pupil’s learnability, which is different in each child, raises issues about task design. As far as student assessment is concerned, researches have shown that computerized procedures might release some teacher’s emancipatory work as they are found to be as potent as human experts (Kamburi & Gegenfurtner, 1995; Scrimshaw, 1988). As far as task design issues are concerned, it is crucial for the task to be challenging but not more difficult than the child can handle to avoid the risk of disengagement (Crook, 1987). Thus, matching tasks to children is a very important but also difficult and complicated procedure in that factors such as children’s prior knowledge, learning ability and curriculum issues should be skillfully combined in the task design. Using certain types of software might be advantageous in helping teachers correspond to this demanding task (Scrimshaw, 1988). 

Apart from the possible use of computers in the assessement and task matching procedure, computers might also be used to provide instruction. In contrast to a constructivist type, a software based on the ZPD definition might sustain the interest of the child for longer and thus facilitate computer use as a stand alone activitie, as it is designed to give relevant prompts, context-related feedback and metacognitive guidance (Salomon, 1993). Nevertheless, Crook (1991a) comments that good examples of artificial tutoring systems are scarce, very expensive and whenever used, are in any case experienced in a social context. He also points out that they are quite rigid and inflexible in the sense that they cannot produce the rich teacher-pupil dialectical relation which is based on notions like intersubjectivity (projecting understanding of mental stages of others) and appropriation (the ability to behave as if there were more common ground than, in reality, there is). 

Crook thus argues (1991a, 1994, 1999), in contrast to Eraut & Hoyles (1989), that microcomputers should not free up the teacher and that they should be incorporated in the culture of the classrooms. However, apart from the theoretical comments, it could be supported that, in his fieldwork -as opposed to Wegerif & Mercer (1996)- Crook (1994, 1995, 1999) tends to emphasize technical features of the software that might promote collaboration and concentrates on work restricted within the group. It would be more helpful if he could provide us in his research with a more rounded account of the teacher’s role in computer use and a more general context of computer based learning within the culture of the classroom. 

Groupwork

Crook (1994) mentions four types of collaborative work depending on the students-computer configuration. (a) Interaction in relation to computers: Previous experiences of computers become the shared subject of subsequent discourses and individualized work on computers constitutes the anchor for common knowledge. (b) Interaction at computers: Two or more students get together at a specific location to solve a common problem. (c) Interaction around computers: a number of children work in a loosely-knit way, sharing a number of computers placed in a common area. (d) Interaction through computers: asynchronous communication of pupils via networks. According to Crook there are two kinds of benefits from groupwork: the social and the cognitive.
Social Effects

Groupwork is considered to facilitate interpersonal relations and promote social contact between children of different races and genders (Crook, 1987; Eraut & Hoyles, 1989; Mevarech & Light, 1992). Additionally, it is suggested that having a partner makes the task more fun and diminishes anxiety which in turn has a positive effect on children’s attitudes, motivation, self-esteem and academic learning (Light, 1993; Mercer, 1994).

Cognitive Effects

In his book, Crook (1994) presents both the sociolinguistic and socioltural framework of cognitive effects on children’s groupwork on computers. A very brief account of his observations on these fields will be given below.

Sociolinguistic perspective

For Vygotsky (1978) language serves two functions. Its first function is regulative, in nature, that is it forms the means by which self-regulation comes about. Its second function is that it comprises a cognitive tool for making sense of the world. Arguing that “Children solve practical tasks with the help of their speech, as well as their eyes and hands”, he supported the unity of perception, speech and action as important factors for producing internalization. The term internalization is well depicted in his phrase: “Every function in the child’s development arises twice, first on the social plane and second on the individual plane”. Wegerif & Mercer (1997), basing their work on this concept, argue that Vygotsky “seems not to have been concerned with the developing use of language as a culturally mediated tool used by people for thinking together” and that language use is treated as little more than a ‘mediating means’ for supporting individual cognitive development towards abstract rationality. Thus, the sociolinguists take the work of Vygotsky further to include the use of language for collaborative thinking between children working on the computer.

By being part of a collaborating group, children are encouraged to declare their thoughts. Because a computer does not have the same social role and authority status as a teacher, children are much less inhibited in their discussion by its presence (Crook, 1994; Wegerif & Mercer, 1997). It is suggested that the articulation of thoughts and the sharing of ideas improves individual performance through cognitive facilitation, facilitates integration of previously fragmented context-specific knowledge (Crook, 1994; Hoyles & Sutherland, 1987) and promotes the child’s development of thought between ‘embedded’ and ‘disebedded’ (Eraut & Hoyles, 1989). According to Mercer (1994), the most fruitful kind of talk between partners is exploratory talk, which is characterized by challenges, hypotheses and justifications. Where talk fails to be exploratory, it may be of a cumulative nature in which ideas are unchallenged and accepted without justification, or it may be continuously disputational, leading to a breakdown of communication within the group (Crook, 1995; Fisher, 1997; Philips, 1997). Crook (1994) also suggests that intersubjectivity might explain why effective talk occurs between some groups but not in others. Within this framework, the role of the teacher as a promoter of an intersubjective attitude and supporter of children’s exploratory talk is very important (Edwards & Mercer, 1987).

Sociocultural perspective 

As mentioned above, the Vygotskian original presentation of joint activity was in terms of a novice-expert exchange, not an exchange among cognitive peers. Of course, in the peer interaction, the role of an adult may take that of a more capable peer, which may serve as a model for one who is less competent. Crook (1991a) wonders whether there could be some gains to be made from symmetrical relationships as well. Other researchers (Fisher, 1997; Watson, 1993) approach this issue from a different angle posing the question: How profitable would it be to put together children that share little common ground? Researches have shown that it may not only be profitable but even counter-productive as there is always the fear that disparate expertise at the keyboard or in the reading can lead to one pupil doing the work and the other becoming disenchanted. 

Regardless the social and cognitive benefits of groupwork, Crook (1987) supports that it is also very important to cultivate the child’s certain autonomy. Thus, successful groupwork with computers would be achieved by the teacher’s ability to keep a fine balance between pupil interdependence and pupil autonomy (Hoyles et al., 1994). 

4. Conclusion

In the present essay, a presentation of how the constructivist and the sociocultural learning theories affect the way computers are being deployed was attempted. Picturing the current pedagogical system, where the educational needs of thirty children have to be met by a single teacher, the Piagetian model supporting an individualistic approach of computer use might seem ideal, as it allows for all learners to have their own computer, and for them to work on their own projects, at their own level and pace. Economic considerations, though, do not render individualized learning feasible in the immediate future, while solitary interaction with the computer awakes fears of a dehumanizing future for education (Eraut & Hoyles, 1989; Light, 1993). Considering, in addition, both social and cognitive positive outcomes of groupwork, the sociocultural perspective on computer use appears to be both more realistic and more desirable.

Several researches, though, suggest that effective pupil collaboration on computers promoted by the sociocultural perspective is strikingly rare, as often groupwork involves decomposing and distributing a problem so that the cooperating group can parcel out responsibilities (co-acting rather than collaborating) (Crook, 1995, Watson, 1993). Nevertheless, considering, Crook’s (1987) observation that much computer-based work has the exact dynamic properties that may prove potent in promoting groupwork, it is important to mobilize all our efforts towards the sociocultural approach of computer based learning, making use, however, of the best elements of different theories of learning and different epistemological fields. Therefore, we should bear in mind that when aiming at a common pedagogical goal, instead of celebrating divergence, as Bruner suggests (1997), it might just be useful to converge it.   
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Figure 2.1: The child can teach the turtle to draw a flower and via this process can develop geometry concepts in a creative and amusing way.











Notes


� Piaget asserted that learning cannot be motivated from without but as an integral component of                                    equilibration occurs spontaneously (Philips, 1981).





� “At the stage at which groupings of operations and particularly formal operations are constructed…the problem of the respective roles of social interaction and individual structures in the development of thought arises in all its acuteness”. 


“without interchange of thought and co-operation with others the individual would never come to group his operations into a coherent hole: in this sense therefore, operational grouping presupposes social life. But, on the other hand, actual exchanges of thought obey a law of equilibrium which again could only be an operational grouping , since to co-operate is also to co-ordinate operations. The grouping is a form of equilibrium of inter-individual actions as well as of individual actions, and it thus regains its autonomy at the very core of social life” (Piaget, 1971 p.161, 164, as quoted in Noss, 1996, p.135). 
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