Introduction to the papers of TWG11:

Comparative studies in mathematics education

Paul Andrews, Eva Jablonka, Miroslawa Sajka and Constantinos Xenofontos As with earlier CERMEs, TWG 11 adopted an eclectic perspective in its interpretation of comparison as referring to any study that documents, analyses, contrasts or juxtaposes cross-cultural or crosscontextual similarities and differences across all aspects and levels of mathematics education. In this way the TWG aimed to encourage critical but supportive discussions around a number of predetermined and emergent themes.

A recurrent but very productive aspect of this working group has been the relatively small number of paper presentations. This year ten papers and three posters created space not only for colleagues to share their research in detail but allowed participants to engage in lengthy and inclusive discussions on the nature of comparative mathematics education research and the means by which it can be meaningfully and rigorously undertaken. As is shown below, the different paper contributions fell naturally into four themes, each reflecting significant substantive and methodological variation.

Firstly, two papers, with very different foci and methodological conceptualisations, framed a discussion on the importance of identifying an appropriate unit of analysis. This issue, while of importance in all research, is particularly foregrounded in comparative research. One of the two papers, Sajka's eye-tracking examination of different response groups' visual attention to the statement of a mathematical problem showed that such groups respond in culturally conditioned ways. The second of these two papers, Clarke, Mesiti, Cao and Novotna's study of the culturallylocated variation in the vocabulary of the typical school mathematics classroom, foregrounded the importance of understanding that much mathematic didactics vocabulary may be culturally unique. Importantly, both studies exposed hitherto unconsidered demands with respect to what is actually being analysed.

A second theme could be found in the three papers construed as having a tacit focus on beliefs. Firstly, Andrews and Xenofontos presented a quantitative analysis of Cypriot and Greek initial teacher education students' understanding of a hypothetical solution to a non-arithmetical linear equation. They found considerable emphases on rote solution methods although Cypriot students were more articulate on the matter than their Greek colleague. Secondly, Koljonen's case study of one Swedish teacher's deployment of the teacher guide associated with a translated Finnish textbook showed how teachers' responses to such materials, irrespective of any instructional material they contain, are interpreted by culturally-determined expectations of what is appropriate. Thirdly, Nosrati and Andrews interviewed Norwegian and Swedish upper secondary students about their experiences of school mathematics and found a dominant perception that the purpose of school mathematics is to prepare students for a successful economic engagement with the world. All three studies highlighted well the extent to which mathematics classroom participants' perspectives are informed by culturallylocated beliefs.

A third theme, also reflected in three papers, concerned mathematics teacher knowledge. In the first of these, Kingji-Kastrati, Sajka and Vula used an extant test to examine Kosovar and Polish teacher education students' knowledge of fractions. In the second, Tchoshanov, Quinones, Shakirova, Ibragimova and Shakirova used a battery of TIMSS-derived test items to examine differences in US and Russian lower secondary teachers' content knowledge. Both studies highlighted substantial differences in the content knowledge of the groups under scrutiny. Finally, Xeonfontos and Andrews examined Cypriot and Greek students' didactical explanations of the same hypothetical solution to a non-arithmetical linear equation as discussed above. In this case, Cypriot students' explanations were more didactically robust than their Greek colleagues. All three papers confirmed the extent to which mathematics content knowledge is a not the culturally independent body of knowledge assumed by international studies of student knowledge.

The fourth theme drew on two papers framed by the anthropological theory of didactics (ATD). Firstly, Modeste and Rafalska's drew on ATD's of didactical transposition, or the transformation of academic knowledge to that knowledge taught, to highlight differences and similarities in the presentation of algorithmics in the curriculum materials of Ukraine and France. Secondly, Asami-Johansson, Attorps and Laine exploited ATD's concept of praxeology, which provides the methods for solving a domain of problems (praxis) and a structure (logos) on the discourse those methods, to compare the practices of case study teacher educators in Japan, Finland and Sweden. The two studies, in addition to highlighting substantial differences between the cultural groups under scrutiny, showed how different elements of ATD can be productively employed in cross-cultural studies.

Finally, three posters, each with different foci and methodologies, were presented. Haara, Bolstad and Jenssen, as preparation for a later Norwegian study, presented a research review on mathematical literacy in school. Istúriz, González-Ruiz, Diego-Mantecón, Recio, Búa, Blanco, González and Polo reported on an Erasmus project in which students in different countries develop activities to integrate art into STEM activities. Finally, Tesfamicael, Botten and Lundeby presented a comparative analysis of Norwegian and Ethiopian textbooks presentation of relations and functions.

Overall, the papers and posters presented to the group reflected not only cultural diversity but also methodological pluralism. For example, studies included those that were informed by a priori theoretical assertions and those that were not. There were equal numbers of qualitative and quantitative studies focused on a range of aspects of children's and teacher education students' learning of mathematics. All studies confirmed the extent to which mathematics and its teaching and learning are culturally normative.
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