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Teaching and learning thinking as a process of implication
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Introduction

Providing an account of ‘cognitive development’ or how children learn to reason has always been something of a challenge for socio-cultural theory. In place of the mechanisms specified by cognitive psychology some broadly socio-cultural theorists have written about the significance of induction into particular ways of using language (e.g Scribner and Cole, 1981; Lemke, 1990; Heath, 1983; Mercer, 1995). I myself have argued (Wegerif, Mercer and Dawes, 1999) that a particular way of using words, Mercer’s ‘exploratory talk’, could be shown to correspond to the idea of general reasoning. This was supported by experimental evidence that teaching children to use exploratory talk improved their ability to solve non-verbal reasoning tests working together and, perhaps more surprisingly, even improved their ability to do these tests when working alone. In that paper, as elsewhere in the socio-cultural literature, Vygotsky’s idea of internalisation was used to provide a theory of how it is that engaging in social interaction such as reasoning with others can translate into the development of individual reasoning ability. In this paper I present some of the findings of a previously unpublished empirical study into the teaching and learning of reasoning. While the findings of this study are largely compatible with the socio-cultural literature on learning to think as induction into discourse genres and the internalisation of these it also provides specific evidence supporting a way of understanding this process which I put forward as a possible development of socio-cultural theory. This is evidence that the ground rules of the discourse genre of ‘dialogical reasoning’ or’exploratory talk’ are first introduced by the teacher are then found explicitly signalled in the talk of the children being taught to reason and finally become implicit in their talk as they become more adept participants in reasoning. This process of implication - the movement from explicit articulation to implicit assumption - is proposed as a model of how reasoning is both taught and learnt. I argue that seeing learning to reason in terms of the development of implicit shared understanding within a discourse genre has some strengths in comparison with the model of internalisation.  

The paper is in two parts. In the first part I present an empirical study exploring the teacher’s role in a ‘Philosophy with Children’ programme. In the second part I discuss how the findings of this study support the development of a socio-cultural model of how children learn to reason complementing the idea of internalisation with the more language-based idea of ‘implication’.

Teaching shared thinking

In the following transcript extract a group of eight children all aged seven or eight are talking with a teacher. This extract is taken from recordings of a teacher teaching thinking through the 'Philosophy with Children' method. This is a United Kingdom version of the original 'Philosophy for Children' programme started by Matthew Lipman in the United States. The main difference is that in the Philosophy with Children approach teachers use real children's picture books as a starting point for discussion in place of Lipman's specially developed philosophy materials. In the following extract the group have been reading a book called 'Where the wild things are by Maurice Sendak (1963). In the story the hero Max has been 'bad' and so is sent to his bed by his mother. This prompts a discussion on what it means to be bad. In the next 'philosophy' session the teacher asked the class 'what did we talk about last time?' and one of the participants, Alex, replied 'we talked about the causing of naughtiness' so I will take this as the title for the discussion. I have presented the transcript for readability and edited it lightly for length.

Transcript Extract 1: the causing of naughtiness

Teacher:  What do you think makes people bad? (3 second pause)

 Do people behave badly sometimes do you think?

All:  Yes.

Teacher:  So what is it that drives people to behave badly?

Alex:  Other people.

Teacher:  Other people?

Alex:  Yeh. They can make you want to do something naughty. They can tell you to do something naughty.

Teacher: How do these people tell people to be naughty?

Alex: Yeh, ... making someone ... well Nicholas once drove - drove Adam to do something naughty - sort of spying on me.

Teacher: So whose fault would that be do you think?

All:  Nicholas.

Teacher:  Is it the fault of the person who tells the person to be naughty?

Peter:  Yeh.

Teacher:  Or is it the fault of the person themselves ?

Peter:  It’s the person that tells them to spy.

Teacher:  Because earlier on ... Earlier on Peter you were talking about, though, that its up to the person themselves to be good or bad, didn't you?  So is it up to that person to listen to someone else telling them to be naughty?

Helen:  They should decide themselves.

Alex:  Yeh.

Teacher:  Who should decide themselves?  

Emma:  The person ... not the person that's telling the other person to do it ...

Helen:  The person that's going to do it.

Teacher:  Would you all agree with that?

Gordon: Yeh.

Teacher: Would you agree with that or would you disagree with that? Does the fault lie in the person that tells someone to be naughty or does the fault lie with the person that actually carries out the action?

Alex: Both.

Teacher: ... Who’s most at fault the person who does it or the person who tells them?

Emma: Both.

Helen: Both.

Teacher: Alex?

Alex: I think it’s both because the person the person who's being told shouldn't do it - they don't have to.

Teacher: Ahh, so they're thinking as well. They’re making a choice in their mind. Yeh, carry on....

Alex: Umm. The person who tells them, they want to know the information but they don't want to get told off - they want the other person to - the person that they ask - so they decide to use them so they won't get told off themselves.

Emma: That's not always true though.

Alex: They use them for a weapon.

Teacher: So that's an interesting idea; who would like to follow on from what Alex says? Why isn't that always true?
Commentary 

Here the teacher's turns at talk serve to draw thoughts from the children, to encourage them to build on each other thoughts and also to push them to develop their thoughts. His first question, ‘What do you think makes people bad?’ is perhaps too demanding and gets no response so he breaks the question into its two component parts. First, we agree that people are sometimes bad. 

Second, why is this so? This easier version of the question prompts a response from Alex who says that other people make you bad. The teacher recapitulates what Alex said and encourages him to say more with an open question . With the help of Peter it emerges that he is recalling a story from his own experience, ‘Nicholas once drove Adam to do something naughty - sort of spying on me’. In this kind of discussion the learners are able to provide their own material to think with, material from their lives which really interests and concerns them. Here the teacher does not accept this in the form it is given but reformulates it in terms of more general principles first by asking who is at fault and then by not accepting a name 'Nicholas' as the answer but insisting on a more general category 'the person who tells them'. Once the children have been prompted to express the position in relatively abstract terms, although still tied to the story context by the idea of ‘spying’, the teacher challenges this by reminding the group of something said earlier in the debate that appears to contradict it. The teacher’s role here is to clarify and reflect without suggesting a solution. Two positions have been clearly expressed by different speakers and the teacher puts this back to the group: ‘Does the fault lie with the person that tells someone to be naughty or does the fault lie with the person that actually carries out the action?’ 

Seeing their own thought laid out clearly is enough to lead the children forwards. One person says ‘both’ there is nodding, other people say it, a consensus has been reached. This thought is a more complex one than either of the two previously opposed alternatives. The first saw A, a responsible subject, acting on B, a passive object of A’s action. The second gave all the subjectivity and responsibility to B, relegating A’s prompting to morally neutral background. The synthesis has to grasp how A and B are both partly free subjects and partly passive objects; in other words it must see the story from two perspectives at once, the perspective of the person acting and the perspective of the person acted upon. Alex tries to express this picture in terms of someone trying to use someone else as a tool or a weapon but even as he says it Emma contradicts him pointing out that this analogy does not always apply. The discussion continues beyond this extract with various children describing how they would resist if someone tried to influence them to do something naughty each story recognising that both parties have some responsibility.

It is interesting to see here how the teacher is using language as a tool to stimulate and facilitate the thought of the children. In particular he uses open question to elicit ideas,  repetitions and recapitulations that give what people have said back to them as a shared object to discuss, reformulations that take what they say and re-interpret it in more general or abstract terms and questions as challenges that ask for the children to take a position in relation to what has been said. (see Mercer, 2000 p52 for further discussion of these techniques). 

Transfer of words and rules

This extract was taken from the first session of philosophy with children  in a series of eight sessions one each week. In this first session the children made no initiations of discussion topics and no explicit challenges to ideas other than the one by Emma recorded above where she responds to Alex's claim with 'that is not always true though'. In the transcript of the final session children initiate discussions seven times and offer twelve challenges to each other's ideas including one to the teacher (full transcripts of these two sessions can be found in Wegerif, 1993). This transfer of ways of using language is reflected in a reduction in the teacher's turns of talk from 42% of the total in the first session in the series to being only 32% of the total in the last session. 

As part of the same study I videorecorded the first and last sessions with the same teacher over the same eight week period working with a group of five and six year old children. In this less verbally sophisticated group the same transfer effect from the teacher to the pupils was found in the key words used. In the extract above for example the teacher begins with a question asking 'what do you think …?' and later asks children if they agree or disagree with a proposition. This use of think and agree/disagree clearly encourages the children to express ideas that are part of a continuous discussion and relate back to other ideas. With the younger children this idea that they were 'thinking' and expressing of 'thoughts' seemed new to them and the terms used by the teacher were picked up. In the first session ‘think’ used to preface statements as in 'I think x' occurred five times, but four of these times right at the end of the session with one child, Rob, repeating the phrase ‘I think it’s fair’ apparently in a bid to get the teacher’s attention. 

Agree/disagree was not used at all. Although this was the first session with the small group of younger children the teacher had already introduced the use of ‘think’, to give a perspective to utterances, and of ‘agree/disagree’, to both give a perspective and to relate them to other utterance’s, in a preliminary whole class session. In the final session this use of ‘think’ has spread to most of the group and is used seven times. The agree/disagree couple, which serves a similar function in locating the utterance as the opinion of the speaker, is used fourteen times in the final session. At times it is used excessively, and often inappropriately, as if the children are enjoying playing with a new game, perhaps a game which makes them feel more ‘grown-up’. 

Table 1 Teacher turns at talk as a percentage of total turns at talk

	
	First session

5/6 yr. olds
	Last session

5/6 yr. olds
	First session

7/8 yr. olds
	Last session

7/8 yr. olds

	Total turns
	180
	182
	326
	229

	Teacher turns
	76 (42%)
	72 (39%)
	138 (42%)
	71 (32%)


Table 2: change in function of turns in group of 7 and 8 year olds

	
	First session
	Last session

	Initiation of topics
	0
	7

	Challenges
	1
	12


Table 3: change in use of key terms in group of 5 and 6 year olds

	
	First session
	Last session

	‘I think’
	5
	7

	‘agree/disagree’
	0
	14


Internalisation

Studies that I have conducted with Neil Mercer and Lyn Dawes of reasoning around non-verbal reasoning test problems have been presented by us as supporting a model of cognitive development as internalisation (e.g Wegerif, Mercer and Dawes, 1999). In these studies children who had been taught ground rules designed to support effective group reasoning did statistically better at reasoning tests than children who had not been so taught. Vygotsky's account of internalisation offers a possible explanation of this. Vygotsky argued that 'the higher mental faculties' are internalised forms of social interaction particularly language use (Vygotsky, 1991). 

Vygotsky argues that children learn to reason by internalising the logical structure of 'scientific concepts' as these are found in the culture and taught to them in school (Vygotsky, 1987, chapter 6). At first the logical structure of the relationships between scientific concepts is encountered by children as outside them in the culture but then this structure becomes internalised to structure their own thoughts from within (Vygotsky, 1987, p230). Vygotsky's claims about scientific concepts are now outdated (Wertsch, 1996: Wegerif 1999). Now science is characterised less often in terms of the logical structure of the conceptual knowledge it is said to provide and more often in terms of the kinds of methods that provide scientific knowledge and particularly the kind of argument and reasoning embedded in the scientific community that generate and validate new shared knowledge. However a version of Vygotsky's model of internalisation can still be applied. In the programme we were teaching not concepts but the ground rules for generating critically grounded understanding. These ground rules for using language may have appeared in silent self reflection when the children were then asked to solve reasoning test problems on their own. Vygotsky argues that silent inner speech of this kind is not the same as external speech but takes on a new form in the direction of becoming like pure thought. He is quite clear that 'verbal thought' is a stage between the external 'dead' word on the one side and true internal thought on the other. (Vygotsky 1987. p280). This model is summed up in Figure 2 below.

Figure 2) Internalisation 


Figure 1 shows that language and other cultural tools are first external to the growing mind then move through an intermediate stage of 'verbal thought'  (Vygotsky 1987 p280) before becoming fully internalised in the structures of pure thought. 

This model of cognitive development through internalisation can account for the findings of our study of reasoning (Wegerif, Mercer and Dawes, 1999) if we focus only on how individual children learnt to perform better on reasoning tests. The hypothesis would be that ways of using language to support social thinking, questions, challenges, giving reasons, exploring alternatives, seeking agreement and so on, were first made explicit by the teacher then used in small groups and finally used by individuals working alone and speaking silently to themselves. A further stage of the hypothesis if we follow Vygotsky would be that the ground rules for talking are transformed from inner speech to become thought. One way of understanding this distinction is that an become automatic aspect of the brains activity through shaping the neuronal connections of the brain. This model is apparently compatible with recent neuro-physiology that indicates that the brain is very flexible and is shaped by patterns of language use (Edelman and Tononi, 2000; Harre and Gillet, 1994, page 78)

If internalisation can account for the improvement of individual performances on reasoning tests it cannot account for the collective aspect of our study. The teaching of ground rules for thinking did not only change individual it also changed the culture of the classroom. After the intervention programme when any group of children sat down together to do a task they knew how they should talk together. The rules for talk were displayed prominently on the wall and were repeated by the teacher and many of the pupils until they became the shared implicit assumptions for how to go about group work in the class. To understand and conceptualise this collective change in the shared culture of the classroom we need a new model of learning. Some of the findings of the study of philosophy with children I described can provide us with that model. 

In this study we saw that the teacher modelled ways of using language that were increasingly then taken up and used by the learners. The words we saw transferring for the teacher to the pupils such as 'think' and 'agree/disagree' represented the guiding assumptions of the talk firstly that all were offering provisional points of view in an on-going discussion and secondly that what was said should normally be related to previous positions. While the younger children were seen to be learning these basic ground rules they were already found to be implicit in the talk of the older children who were taking from the teacher ways of using language to introduce new topics of discussion and to challenge claims made by others. 

The process of implication is modelled in figure 2. 

Figure 2) Implication


A worked example

The teacher’s input of explicit ground rules is represented in the diagram by the shaded button. 

This could be the rule that every utterance is a provisional idea in a developmental chain represented by the phrase ‘I think’. A student utterance is represented by the unshaded button. 

Let us assume that this is ‘bad’. Initially the statement ‘bad’ is not necessarily uttered as a provisional claim in a discussion.  In the next stage the student picks up the teacher’s input and explicitly states ‘I think it’s bad’. Finally as the group become more adept at reasoning together the phrase ‘I think’ is dropped as it is a matter of shared understanding implicit in the genre conventions that no one needs to be reminded about. 

Grice (1975) pointed out that implicit assumptions are essential to understanding what is said in conversations. This implicit background to shared language use is important in every community and develops over time. Just as inner speech is very different from external speech for Vygotsky (1987,  281) so implicit ground rules are very different from their explicit verbal form. This is because implicit ground rules are transcendental in the Kantian sense. For Kant the transcendental was the precondition of experience and so was not a matter of experience or of empirical investigation. In the same way implicit ground rules lie behind actual speech because they are the rules that help to generate it. They are not unknowable however since we can work out what ground rules people must be following to behave as they do. The theory of implication I propose is that, to paraphrase Vygotsky, everything that is now implicit was at one time explicit or everything that is now transcendental was once empirical. In other words current implicit assumptions in any discourse community were laid down at some time in the past. To make the implicit explicit requires a kind of archaeology digging down from the surface of discourse to the embedded assumptions that underlie it. This applies as much at the large level of for example a language community as to the micro level of classroom groups.

Implication and subjectivity

One problem with the model of internalisation is that it already appears to assume a self within an external world. This might seem plausible but cultures do have varied views of the nature of the self and its relation to the world. Some philosophers, anthropologists and linguists have argued that how we speak our language helps to create the structures of experience including notions such as 'self' and 'world'. The implication model can help here because it allows us to focus not on individual learning but on how cultures themselves learn. On this model the implicit assumptions that we share which enable us to talk about self and world are a product of an historical process of implication. 

As well as teaching a way of talking it became evident that the teacher in the second study was also teaching a way of being a self. The pattern of question, response and recapitulation by the teacher is used as a powerful tool for drawing the children into a kind of self consciousness and responsibility for what they are saying which they did not necessarily have before. Here is an example from the first session with the older children of an exchange which has a typical element:

Teacher:
What other words would you use to describe (mischief)?

Helen:
Bad.

Teacher:
Is it always bad to be mischief?

Helen:
No.

Teacher:
Now you disagree. Why do you disagree?

The generic property of this exchange is in eliciting an ‘opinion’ and then positioning it in relation to an ongoing dialogue. The teacher’s questions often include the word ‘think’ as in ‘what do you think?’. Once an opinion has been elicited it is recapitulated, or questioned in a way that involves an implicit recapitulation. The utterance of the child is represented in the recapitulation as a turn in a discussion. Through this recapitulation the speaker can hear what she said now outside as her ‘opinion’ and so is distanced from it and able to reflect upon it. If we look again at the short extract above it is clear that almost whatever Helen said would have been interpreted as an opinion in a debate because this is the nature of the genre. Every assertion in the genre of dialogical reason has an implicit ‘I think’ placed before it. Nothing said is simply accepted as given: it is the opinion of Helen or Emma, it is ‘what they think’ and ‘I’ might think something else. In this way it is part of chain of ongoing dialogue. 

The French use a term 'assujettissement' which neatly combines two aspect of the process we are witnessing here. On the one hand becoming a subject in the sense of gaining a sense of oneself as having a subjective position on things and on the other hand become 'subject to' a way of talking and thinking. Through learning this way of talking the children are coming to a greater knowledge of themselves but the self that they are coming to know is precisely one that has been constructed in the very process of learning how to reflect and to think. The self here speaks from a participant position in a discourse genre and so assumes the ground rules that have been taught. In fact the becoming a responsible linked up social self is part of the movement of learning the discourse genre of reasoning. The model of learning as implication within a discourse, literally the folding in on itself of discourse, can perhaps help us to make some sense of what the French philosopher Derrida, a contemporary follower of Nietzsche, might have meant when he wrote:

This implies that the subject (self-identical or even conscious of self-identity, self conscious) is inscribed in the language, that he is a function of the language. He becomes a speaking subject only by conforming his speech … (Derrida, 1967, p145)

Conclusion

I began this paper with Nietzsche's metaphor of thinking as dancing. The metaphor of learning to dance for cognitive development has also been used by Gordon Wells (Wells, 1999, p322) who points out that this metaphor makes the idea of ‘internalisation’ redundant. Although participating in dances probably does change structures within individual bodies and minds this is not normally a useful way to look at the process of learning to dance. The music and movements of a dance provide a patterning of time and space that individual dancers move into and allow themselves to be taken over by. The metaphor of learning to think as we learn to dance offered by Nietzsche therefore suggests a focus on the collective and not on the individual. The model of learning as implication put forward in this paper suggests how we can understand teaching and learning as a collective rather than individual level. 

While implication and internalisation suggest two contrasting perspectives they are not contradictory perspectives. Social cognition and individual cognition should not be opposed to each other but seen rather as two aspects of a complex whole. Just as in some experimental contexts light behaves as a particle while it others it behaves as a wave so thinking, and learning to think, is best studied as in individual phenomenon in some contexts and at as a collective phenomenon in others. For example if we are exploring what cultural experiences lie behind differences in performances on reasoning tests we can usefully apply a model of internalisation. 

However if we want to understand how a culture, for example the culture of a classroom, can learn to think together more intelligently and effectively we need a different model and it is in this kind of context that the model of implication I propose is useful.  
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Abstract

In this paper I use empirical research to explore and develop a model of learning to reason as a process of implication and a shift in intersubjective orientation towards others. The study describes how an experienced teacher of ‘Philosophy for Children’ guides very young children into the discourse genre of reasoning together. The process by which key terms and genre conventions transfer from the teacher to a group of children is drawn out and used to argue for a new model of internalisation as a process of implication. The basic idea here is that genre conventions are first introduced by the teacher, become explicit in the talk of the learners and then become implicit in that talk. This move from the explicit to the implicit is proposed as a fully language based complement to Vygotsky’s model of internalisation. The new discourse practice of reasoning together constructs its own kind of subjectivity or self-identity for the children. Different discourse genres require different intersubjective orientations that in turn construct different self-identities as ‘participant positions’ within the discourse practices. In the discussion I argue on the basis of the evidence gathered in the study, that the teaching and learning of thinking is a guided process whereby genre conventions introduced by a teacher become implicit in the talk of learners constructing new self-identities and intersubjective orientations.  
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