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Abstract:

Recent studies in mathematics education have adopted multiple perspectives on mathematics teaching and learning. In fact the range of theories used is increasing (Lerman, 2000; Tsatsaroni, Lerman & Xu, 2003). However the presentation of multiple perspectives sharpens the issue of credibility faced by all educational research. Are some better, more useful, or are they all equally valid in the study of teaching and learning? What about justice in education? Above all, is the process of choosing theory and methodology just a matter of rational choice? What are the effects of the political and social contexts and of the internal dynamics and power relations of the field of study on the processes and procedures of research?

Session Description

The presentation of multiple perspectives on the same body of classroom data (Boaler, 2000; Clarke, 2001; Matos et al, 2002) is a particularly interesting and informative form of study that runs into challenges once the alternative perspectives have been presented. We will first outline the background to the emergence of interest in multiple perspectives in mathematics education research.

The mathematics education research community appears to be particularly open to drawing upon a range of perspectives. There are several reasons for that. First, mathematics as a body of knowledge and as a set of social practices has attracted attention and remains of particular interest to other disciplines such as psychology, sociology and anthropology as it presents great challenges to their work. Second, mathematics has stood as exemplar of truth and rationality since ancient times, giving it a unique status in most world cultures and in intellectual communities. That status may account for mathematics being seen as a marker of general intellectual capacity rather than simply aptitude at mathematics. Its symbolic power certainly lays mathematics open to criticisms of its gendered and Eurocentric character, creating through its discursive practices the reasoning logical norm (Walkerdine, 1988). Third, mathematics has played a large part in diverse cultural practices (Joseph, 1991) including religious life, music, pattern, design and decoration. It appears all around when one applies a mathematical gaze (Lerman, 1999). In addition there is the apparent power of mathematics as a tool in technologies of all kinds. This, however, does not necessarily explain why the mathematics education research community itself is so open to other perspectives and disciplines.

Until the last 15 years mathematics education tended to draw on mathematics itself, or psychology, as disciplines for the production of knowledge in the field (Kilpatrick, 1992). Analyses of mathematical concepts provided a framework for curriculum design and enabled the study of the development of children's understanding as the building of higher order concepts from their analysis into more basic building blocks. In terms of psychology, the influences of Piaget and the neo-Piagetian radical constructivists are too well known to require documentation here. Both the disciplines of mathematics and psychology have high status in universities, and locating mathematics education within either group is seen as vital in some countries in terms of its status and therefore funding and respectability. Psychology has well established research methodologies and procedures upon which mathematics education has fruitfully drawn. Theoretical frameworks for interpreting the social origins of knowledge and consciousness began to appear in the mathematics education literature towards the end of the 1980s. This social turn signalled the emergence into the mathematics education research community of theories that see meaning, thinking, and reasoning as products of social activity, drawing in particular on socio-cultural theories and on sociology. More specifically, within the mathematics education research community sociocultural theories are taken to mean that the learning and teaching of mathematics is not just taking place for an individual but individuals interact with others in learning, in teaching, and in doing mathematics. Sociocultural theories have therefore promoted the view that individual consciousness as mediated by culture and history. Individual attributes are seen to have social origins/bases; they are produced in social/historical/cultural situations. Individuality is then seen as the uniqueness of any person’s multiple positioning in a range of social practices. This enables members of the community to ask questions about the social/historical/cultural practices themselves and how they regulate consciousness.

Therefore, several projects within the field of mathematics education research have been built around developing multiple perspectives. The first contribution to this symposium draws on socio-cultural perspectives (Matos et al, 2002) and is seeking to develop and integrate theoretical approaches to aspects of school mathematics. The theoretical approaches that have been utilised have in common a focus on the socially organised nature of mathematical thinking as it is embedded in social practices. An important part of the project has been the attempt to apply the theoretical concepts so developed to study empirical data. This has raised a number of methodological issues such as the issues of coherence and credibility of educational research. The second contribution, Clarke’s (2001) project, has collected rich classroom data in Australian schools through the use of sophisticated technology, their richness demonstrated by the possibility they offered to researchers with a broad range of research perspectives. Clarke’s introductory chapter to his book addresses the issue of multiple interpretations of the same classroom data. He states, “the synthesis of such accounts is not a matter of unification through consensus into a single account, but rather the interweaving of accounts providing in their combination a richer portrayal of the classroom” (Clarke, 2001, p. 2). Similarly, Boaler’s project, (submitted), the third contribution to the symposium, has collected rich data of several classrooms in the US over a long period and she aimed to enrich the analysis by inviting alternative sociological interpretations of what is taking place in those classrooms, with a particular focus on issues of equity.

We shall attempt to make sense of these approaches and in so doing we shall raise the question of ‘choice’ of theory and methodology in (mathematics) education research. We start the discussion with locating the common points of the projects as well as their differences. What they share is the opening to multiple perspectives and the application of their methodologies in making sense of the data. They are orientated to socio-cultural theories to differing degrees: they vary as to the degree to which they raise explicit sociological questions, such as the issues of justice and equity. These approaches also share a concern with the question of choice of theory and methodology: are multiple interpretations possible? Are they just alternatives, perhaps incommensurable or complementary? What criteria might be possible to address these questions? They therefore share a concern with the credibility and coherence of their research endeavours.

The fourth contribution to this symposium aims to broaden the discussion as it takes as its starting point the argument that, like school mathematics itself, mathematics education research activity is shaped by the social and political context, as well as by the internal structure of the field of study and its relation to other areas of study in the field of intellectual production (Bernstein, 2000). Therefore rather than being simply a question of rational choice the processes, procedures and decisions in research are subject to all these forces. The first three contributions, elaborated below, are invited to consider this basic argument and take it into account in their presentations.

Participant 1: Jo Boaler: Insights on mathematics teaching & learning provided by different disciplinary lenses

The first paper will report upon a four year, longitudinal study of mathematics teaching and learning (Boaler, 2003) that monitored students attending different mathematics programs over four years of high school. Data collected included thousands of hours of lesson observations, student and teacher interviews, student questionnaires and a range of different mathematics assessments. One result of the study was the finding that different teaching approaches were more or less equitable. In order to conduct the most insightful and thorough analysis of the data collected Boaler’s research group presented emerging analyses and examples of data to scholars from a range of positions and disciplinary perspectives. Different disciplinary lenses included sociology, psychology, and philosophy. In this paper she will present some data concerning the relationships between mathematics teaching approaches and equity and report upon the different insights provided by the disciplinary lenses applied.

Participant 2: David Clarke: Title: Utilising Complementary Accounts to Understand Complex Social Settings Such as Classrooms

The object of the research program reported in this presentation is the integrated documentation of not just the obvious social events that might be recorded on a videotape, but also the participants' construal of those events, the memories, feelings, and actions invoked, and the mathematical and social meanings and practices which arose as a consequence. The research procedure was designed explicitly to achieve this integration. Central to meeting the challenge posed by the complexity of the data is an analytical approach that utilises a research team with complementary but diverse areas of expertise (and, in the case of international studies, differing cultural perspectives) to carry out a multi-faceted analysis of a common body of classroom data (Clarke, 1998 and 2001). The examples that will be used in this presentation are drawn from analyses of a common body of classroom videotape and interview data published as Perspectives on Practice and Meaning in Mathematics and Science Classrooms (Clarke, 2001) and from research currently in progress into "well taught mathematics classes" in Australia, Germany, Hong Kong and mainland China, Israel, Japan, The Philippines, South Africa, Sweden and the USA (Clarke, (undated) and Clarke & Mesiti, 2003).

Participant 3: João Filipe Matos et al: Mathematical thinking as a social production

The 3-year project that will be reported on here brought together researchers from a range of sociocultural traditions within mathematics education and a sociologist of education (Carreira et al, 2000). The team moved away from the idea of mathematical thinking as an essence to mathematical thinking as being socially organised and thus key research questions came to be “How is school mathematical thinking produced in the classroom? What are some of the critical issues in the regulation of school mathematical thinking as it bears on students’ and teachers’ experiences?” It also led us to examine what methodologies could be appropriate for research when these are the kinds of research questions being asked. Emerging from the particular interests of each member of the group, the project adopted a multi-perspective approach using: Bernstein’s theory of symbolic control; situated learning; theories of discursive practices: and semiotic mediation. For the empirical field the project looked at data that came from previous studies. In the paper the consequences of the key ideas underlying the theoretical and methodological options will be discussed: how to avoid reducing the complexity of the phenomenon under analysis and how to look at the ‘same’ object through different lenses in a coherent way (Matos et al, 2002).

Participant 4: Anna Tsatsaroni and Stephen Lerman: Theories, methods and choice in mathematics education research

Stephen Lerman and Anna Tsatsaroni have been conducting a systematic, sociologically informed study of the research productions in mathematics education of the last 12 years (Lerman, Xu & Tsatsaroni, 2003). This study has developed a methodological tool for recording information related to research activity in the field of mathematics education. It also developed an interpretative schema for making sense of these data, especially with respect to the position of the researchers and their form of engagement (Tsatsaroni, Lerman & Xu, 2003). These methodological tools are in line with Bernstein’s overall approach to research and the need to develop a sociological language of description (Bernstein, 2000, p. 131-141). The systematic application of this language of description will facilitate an informed critique and an evaluation of the three projects. This will create the conditions to initiate a discussion amongst the audience and the participants on the topic of our symposium, and also to connect it with and reflect upon the theme of this Annual Meeting which poses issues of the credibility of educational research, the nature of evidence-based claims and the procedures of justification.
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Proposed Structure(s). 

Our preference is for a 2 hour session which would have these timings:

Session chair to introduce the symposium theme and the participants: 10 minutes.

Each participant: 20 minutes (total 80)

Open discussion: 20 minutes

Final comments from participants: 10 minutes

A 90 minute session would have these timings:

Session chair to introduce the symposium theme and the participants: 5 minutes.

Each participant: 15 minutes (total 60)

Open discussion: 20 minutes

Final comments from participants: 5 minutes

