Studying mathematics for teaching inside teacher education: 

An interactive work session

Jill Adler (session leader) and Zain Davis

Steve Lerman: Discussant 
In their survey of research related to mathematics teacher education, Adler, Ball, Krainer, Lin and Novotna claim that “most (mathematics) teacher education research is conducted by teacher educators studying the teachers with whom they are working” (2004). They based this claim on an analysis of research reported in the Journal of Mathematics Teacher Education since its inception in 1998, and in PME proceedings 1999-2003. Commenting on the claim, Novotna noted that this phenomenon is not surprising, and Krainer argued the benefits of insider participation in education research processes. I raised the issue of nearness and distance in such research: it is difficult, when you have an investment in who you are teaching, to take a skeptical stance towards that work. Important questions that need to be asked might be missed. An obvious way to enhance skepticism is to invite “external eyes” onto what we are doing. I suggested that another way is to develop strong and effective theoretical languages that enable us to create a distance between ourselves and what we are looking at.
In the QUANTUM research project
, we are working on such a language. Our overarching interest is mathematics for teaching, its description and related opportunities for teachers’ learning. A distinguishing feature of mathematics teacher education is its dual, yet deeply interwoven, objects: teaching (i.e. learning to teach) and mathematics (i.e. learning mathematics for teaching) – the subject-method tension. This dual object is writ large in in-service teacher education programs where new and/or different ways of knowing and doing mathematics combine with new and/or different contexts for teaching. Such are the conditions of continuing professional development in South Africa. Post apartheid South Africa has seen a proliferation of mathematics teacher education programs. Debate continues as to whether and how these programs should integrate or separate out opportunities to learn mathematics and teaching. Programs range across this spectrum, and vary in the degrees to which opportunities for teachers to learn are embedded in problems of (mathematics teaching) practice.  

In QUANTUM we are studying three continuing mathematics teacher education sites where the programs differ in relation to their integration of mathematics and teaching. The goal at this point of the research is not to measure impact of these different approaches but rather to understand what and how mathematics and teaching (and so too, mathematics for teaching) come to be produced in these settings, in other words to examine practices inside teacher education. This will provide insight into opportunities for teacher learning. For ethical and practical reasons (space does not allow their elaboration here) some members of the QUANTUM research team are working in one or other site we are studying. We thus face the challenge of ‘distance’. To deal with this, and more generally to construct a principled and rigorous study, we have developed a set of theoretical propositions – a strong external language - to guide and frame the research. We have used this language, together with literature in the field, and our data archive to produce an analytic tool to probe the production of mathematics, teaching and mathematics for teaching in mathematics teacher education practice. 

Briefly, the tool emerges from our use of Basil Bernstein’s sociological theory of pedagogy.
 According to Bernstein (1996) any pedagogy transmits evaluation rules. Evaluation condenses meaning, and transmits the criteria by which learners’ displays of knowledge are judged. In QUANTUM we are looking at evaluative events across teacher education programs, on the assumption then that these would reveal the kind of mathematical and teaching knowledge privileged in these programs. The tool we have enables us to identify mathematical and/or teaching notions made available and how these notions unfold over time
. In particular, we are able to interrogate the resources mathematics teacher educators draw on (where they appeal) to make available (and then evaluate) mathematical and teaching ideas. A key element for any such analysis is the differences in the strengths of the two grammars of the discourses in the domains of mathematics and teaching, mathematics being strong and teaching a weak grammar, and so the resources available for such appeals. Our initial analysis of data sources across three different teacher education sites suggests that the tool is indeed useful. While hard claims are not yet possible, the tool is showing us that in the practice of mathematics teacher education, appeals (for evaluative judgements) are distributed across mathematical knowledge, curricula knowledge, and practical knowledge. At this stage is appears that our exploration will contribute to strengthening the grammar (description) of mathematics for teaching, and build on work being developed by others e.g. Ball, Bass & Hill (2004).

The purpose of this interactive work session is to engage a wider community in the use of this tool and so a critical examination of its worth. At a more general level, the work session will provide a practical example through which to discuss the wider problem of researchers studying programs in which they have some investment. The session will begin with (1) a brief introduction to the QUANTUM project, its questions and methodology, and a presentation of our research tool. The substance of the session will focus on (2) the tool in use and using the tool. Three transcripts from QUANTUM data will be available, one from each site, each of which foregrounds Mathematics, Teaching and/or their inter-relation in different ways. We will select events that are likely to resonate in the wider field and so enable participants to draw and contribute from their own sites of research and practice. A collective examination of three different empirical events will enable (3) critical consideration of the tool, its possibilities and limitations in illuminating mathematics for teaching in the practice of mathematics teacher education. The final part of the session will be led by the discussant and focus back on the research problem (4) creating an external and strong language with which to investigate teacher education practice.
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Studying mathematics for teaching inside teacher education: 

An interactive work session

Jill Adler (session leader) and Zain Davis; Steve Lerman: Discussant

This one and a half hour interactive work session tackles two problems in mathematics teacher education. The first is at the level of practice, and concerns opportunities to learn mathematics, teaching, and so mathematics for teaching in mathematics teacher education. The second is at the level of research, and the possibilities and constraints of a strong theoretical language in enabling distance and skepticism in research on teacher education. These two problems will be explored through the use of a research tool developed in the QUANTUM project, a project concerned with mathematics for teaching, its description and related opportunities for teachers’ learning.  The tool has been developed through a strong theoretical language and in interaction with empirical data. It is currently being used to analyse how mathematics, teaching and mathematics for teaching are produced across various sites of continuing teacher education practice. The work session will be organized as follows: 

1. The work session leader will provide a brief introduction to the QUANTUM project, its questions and methodology, including the tool that will be the resource for this work session. 
2. Participants will be provided with a description of the three programs being studied in QUANTUM, as well as transcripts of one selected event from each of the three sites. Selections will be done in relation to how each foregrounds Mathematics and/or Teaching and their inter-relation in different ways. We will also select events we believe could resonate in the wider field. This will enable participants to draw from and reflect on their own sites of research and practice, and feed these into the working session. 

3. Participants will work in pairs or groups of 3 or 4 and have time to study and discuss at least one event, focusing on what they see as the object of the event, and how this unfolds over time. Participants will then use the QUANTUM tool to analyse the event. Following some plenary discussion, participants will hopefully be able to use the tool to analyse one more event. 

4. The session leader will co-ordinate participant feedback on their experience the tool, and its possibilities and limitations in illuminating mathematics for teaching in the practice of mathematics teacher education. 

5. The session will end with reflections on the session as a whole by the discussant, and with a focus back on research problem and the use of a strong external language to investigate teacher education practice.
� For a more detailed discussion of QUANTUM, see Adler & Davis (2004). This paper also elaborates a first phase in the research, and an exploration of the notion of ‘unpacking’ as descriptor of mathematics for teaching. 


� Our theoretical work has been led by Zain Davis, and is published as a QUANTUM working paper, See Davis et al (2003)


� For the temporal analysis of evaluation, we draw on Hegel’s theory of judgement, and the movement over time from immediacy of a notion, to reflection and necessity (what it is and is not and how this can be established). See Davis et al (2003). 





