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This paper discusses the use of ‘purposes’, ‘metacommenting’ and ‘basic-level categories’ in supporting a developing learning culture. Illustrations are given from initial mathematics teacher education and the mathematics classroom. These ideas are used explicitly at the start of courses when learners are entering a new world and the teacher educator or teacher is concerned to establish a culture in which learners’ behaviours are open to development. In this move from explicit to implicit knowing, purposes act as mechanisms for the learner to stay with the complexity of situations, providing organising principles that become linked to action and support rapid decision-making. In this learning there are parallels when considering what students, student teachers and, by implication, teacher-educators do.

In this paper I link together the ideas of ‘purposes’ (Brown and Coles, 2000), ‘metacommenting’ (Bateson, 2000) and ‘basic-level categories’ (Rosch, in Lakoff, 1987) illustrating their explicit use in the learning and teaching of mathematics and mathematics teacher education. I look at praxis: How does a person, a student teacher, or student in a classroom, learn to practise skilfully (implicit knowing) as a mathematics teacher or a learner of mathematics? What is the process?

Purposes

I started teaching on the one-year Post-Graduate Certificate of Education (PGCE) course at the University of Bristol, Graduate School of Education in 1990. I had been teaching mathematics in a secondary school for fourteen years, leaving as a head of department. In the spirit of Schön (1991) I made a conscious decision to try to be aware of my practice as a teacher-educator in a way that I had not been as a teacher. My first explorations were in some senses naive but out of them grew a theory-in-action (Schön, 1991):  
Beginning teachers need to temper idealistic goals given the reality of how much skill might be required to achieve them […] engaging with a student on a philosophical level […] did not seem to allow practical development or change of implicit theories or attitudes (Claxton, 1996); nor did giving 'tips for teachers' at a behavioural level do much for their developing sense of who they might be becoming as a teacher (Brown (with Coles), 1997, p. 104). 

I started to use the word ‘purposes’ as an emergent description of the sorts of guiding principles that student teachers found energising when learning from their own experience. Chamber’s Twentieth Century dictionary (1976) defines purpose as: idea or aim kept before the mind as the end of effort; power of seeking the end desired. There is nothing here about actually getting to the end, although that is not precluded. With purpose, however, we give ourselves the motivation to make effort in relation to some ‘idea kept before the mind’. Purposes seemed to be in the middle position between philosophical attitudes and teaching behaviours in the classroom.


For example, working with PGCE students at the start of their course, I tell them that they will be ‘gaining a sense of the teacher they want to become’. We discuss incidents from their classrooms as a group, where, to focus the discussion and identify issues, one person is invited to tell an incident from their experience and this is followed by short snapshots from other students that seem to them to be similar in some way or feel different. After a few such stories have been shared there is an invitation to say what we are talking about, what the issue is. The discussion continues about the issue raised. 

Here are a few of the statements identified by this years’ student teachers as their motivations, what they will be working on initially: being aware of what my students know; making mathematics real and visual; catering for different learning styles. These statements are the student teachers’ purposes. They do not know yet what to do, but will be beginning to collect a range of strategies or behaviours - that they notice through observations of practising teachers and viewing videotapes, and perhaps read about or hear others describe - to try out in their classrooms.

Metacommenting

Each student begins operating in the new culture with their own strengths and capabilities of action given their different life histories. Purposes are motivations for individuals but, because of the developing language of the group of students, each is aware of other possibilities than those from their experiences. There is not one path to becoming a teacher of mathematics. A working learning culture is developed that is different each year given that what students do and notice is different. 

Metacommenting is one way in which a teacher or teacher educator can support learning and has been adapted from the work of Bateson (2000, p. 137). The strategy is illustrated below from a lesson given by Alf Coles [1] at the start of a teaching year with a new group of 11 year– old students. In parallel with the purpose for the year of the student teachers, there is a purpose shared with the students in the first lesson of ‘becoming a mathematician’ or ‘thinking mathematically’. When students are engaged in an activity, Alf comments on behaviour that he notices as being mathematical. Students write at the end of an activity (typically at least four lessons) about what they have learnt both at the skills level and about thinking mathematically. Typically the students work with the language of ‘conjecture’, ‘proof’, ‘theorem’, ‘testing conjectures’ and ‘counterexample’ because this is the language used by their teacher. Metacomments are in ‘italics’, Alf speaking is indicated by 9 ‘-‘ and students by ‘~’ at the start of lines:

- There were some counterexamples to that. Remind me what that is.

~ One that does not fit the conjecture.

- OK, Ben has done something very mathematical. He’s gone back and looked again and changed it [the conjecture]. 

~ [Later in the same lesson.] All two digit numbers will add up to 99. (David’s conjecture is written on the board.)

~ I’ve got another counterexample to Ben’s.

- This is how mathematicians work; are there counterexamples? Are two conjectures actually linked and so on.

Other metacomments that Alf has used are ‘getting organised’, ‘asking and answering your own questions’ and ‘listening and responding’ (to what other students say). So, because Alf is talking about what students are doing that fits with ‘thinking mathematically’ some of these metacomments become purposes for the students similarly to those of the student teachers, gaining motivations for what to do and develop strategies to work on problems and learn skills that support them. 

In both cases the students learn what they need to, and the teacher or the teacher educator learns about their students’ strategies and behaviours in learning, as a learning culture develops in the group. Such learning cultures can also develop within a group of teachers working together in a school where the head of department is metacommenting on ways in which they want the group to work. This contributes to the continuing professional development of teachers.

Basic-level categories
We develop the embodied actions that make us who we are through categorising:

We have evolved to categorize, if we hadn’t, we would not have survived. Categorization is, for the most part, not a product of conscious reasoning. We categorize as we do because we have the brains and bodies we have and because we interact with the world in the way we do (Lakoff and Johnson, 1999, p. 18). 
In the case of student teachers beginning the process of entering a new world of the classroom, without a range of effective behaviours, what seems important is that a structure for learning is put in place by the teacher-educator that supports the students in the move to implicit effective behaviours (embodied actions). As a teacher you want those actions (effective behaviours) and you want them fast!

As learners we develop hierarchies of categories, e.g., ‘Chino’ is a ‘dog’, which is a ‘mammal’, which is an ‘animal’. The categories that are most important in our capacity to interact effectively with the world and around which most of our knowledge is organised are labelled ‘basic-level categories’ (Lakoff, 1987, p. 49, in the example above, the basic-level category is ‘dog’, there is too much detail in the particular dog ‘Chino’ and ‘animal’ is too abstract).

In Lakoff and Johnson (1999), basic-level categories are characterised by four conditions of which one is illustrated here. They suggest ‘car’ and ‘chair’ as basic-level categories in contrast to the higher level ‘vehicle’ and ‘furniture’:
Condition 3: It is the highest level at which a person uses similar motor actions for interaction with category members (p.28).
In our cognitive unconscious are automated behaviours which embody similar motor actions for interaction with any basic-level category member, such as ‘sitting’ for ‘chair’, ‘stroking’, ‘feeding’ for ‘dog’ or ‘parking’ for ‘car’. There are usually no such patterns of everyday behaviour at the more abstract level e.g. consider ‘furniture’ where there is no single motor action which could be appropriate for interaction with all category members for most people but for a manager of a self-storage firm there might be similar motor actions for ‘furniture’ and hence it is possible for ‘furniture’ to be a basic-level category.
Purposes as basic-level categories
Basic-level categories connected with purposes for me because both hold the middle position of a hierarchy between abstraction and detail. Rosch (in Lakoff, 1987), reported that basic-level categories are 'the generally most useful distinctions to make in the world’ (p. 49). This gave some additional support for the evidence I had of teachers talking in terms of 'purposes' in what appeared to be the most useful and most easily expressed distinctions that described and motivated their teaching actions. My attention linked basic-level categories to ‘purposes’ as ways for students to cluster groups of behaviours and, where a student teacher found working with particular purposes effective, this was a way of influencing their developing images of mathematics and teaching mathematics at the super-ordinate level. 
These theories-in-action are an integral part of who I am now and what I do. The following writing done immediately after the interview illustrates this: 

She described the teacher starting to teach angle by asking the pupils what they knew about angle [this was a description of behaviour which I recognised as the ‘detailed layer’]. Her next comment  'to connect with what they already know' I recognised immediately as potentially a basic-level category. […] I was able to ask her to think of herself as the teacher and asked her to imagine other ways of ‘knowing what the students know’ We brainstormed other ways in which this could be done and how, no matter what her initial ideas on teaching were, there might be a range of strategies that could be employed to achieve this. [a metacomment] I recognise the energy with which she engaged with this task and I recognise the energy in myself, learning how to work with student teachers.

As a teacher when do I recognise an opportunity to e.g., ‘share responses’? I interpret the ‘shape’ of such a purpose to be recognition of similarity in what the students are doing (e.g., an awareness of a range of ideas being generated by the pupils, through working on a task, might have a familiar ‘shape’ to it and suggest the use of a behaviour to structure the lesson to ‘share responses’). In this way an expert teacher seems to make complex decisions very quickly and does not work with a script (Brown and Coles, 2000). In metacommenting teachers are sharing their awareness of patterns on a different strand to where the learners’ attentions are.
The following example is taken from the assignment writing of a student teacher in the first term of the course. She has had five weeks of experience teaching two classes in a school:

I wrote the question on the board, and asked for hands up for the answer. The first child gave me the answer to which I said ‘Correct’. Belatedly, I asked if anyone else had anything different, but of course the children were then unwilling to offer an alternative answer that they now knew was definitely wrong. I realised immediately that I could not now see what the rest of the children had done. [...] An advantage in listing the variety of answers to a question is to show children that they are not alone in making a mistake and that others have had the same (or different) problems. Similarly, multiple equivalent answers can be highlighted whereas otherwise a child may feel that their answer is wrong just because it does not look identical or is in a different form. Hence the art, as a teacher, of being expressionless as a variety of answers are given to a problem appears to be a very useful one.
Firstly there is the experience. How did this student recognise the possibilities inherent in not accepting that first correct answer? In talking to her after reading this work she reported to me that in fact she had seen another teacher ask for multiple answers but that the first one offered had been wrong and the whole class had gained a lot from exploring the errors of the students. Her students’ reactions to her confirming the correct answer were different (discrimination, categorisation) and it was harder to motivate them to continue looking at other answers. This led to a change in her behaviours as she experimented with ways of collecting responses and ends with her developing a label for these behaviours, ‘being expressionless’‚ which then becomes a purpose, linked to actions, for her. The students are learning through her metacomments that ‘it’s alright to be wrong’ and that part of the culture of their classroom is ‘sharing different responses and methods’.
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