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An introduction to TWG10: Diversity and mathematics educationsocial, cultural and political challenges

Scope and focus

Thematic Working Group 10 (TWG10) considers how both global and local inequalities are reproduced and/or challenged through mathematics education. The group shares a common agenda in raising critical awareness regarding social justice and in generating dialogue within and across the communities we work with, including learners, teachers, families, policymakers and other stakeholders. This necessarily generates important questions about what and who mathematics is for? What counts as mathematics and mathematics education? And who gets to decide? Historically, the group has focused on discussing how diversity and difference is (re)produced through mathematics education and the possibilities, opportunities, obstacles, privileges and disadvantages this generates. More recently, the group has expanded its focus to reflect on the role of mathematics education in relation to various global crises such as the COVID 19 pandemic,the climate emergency and threats to democracy and global citizenship. TWG10 has long been characterized by its critically reflexive stance on its place in the CERME conference and the work of the group itself. In doing so, it tries to unpack (and disrupt) power relations within the group, within the conference and between disciplines (e.g., mathematics, sociology, psychology, philosophy etc). Therefore, decentering oneself as a researcher is a strategy and joint endeavor that is characteristic of the team's collaborative work.

Organisation of TWG10's work at CERME13

Our work at CERME13 began before the conference -participants were encouraged to introduce themselves and their research interests on a shared padlet by dropping a pin on a map of the world. This became the focus of discussion in Session 1 noting the relative absence of researchers from the global southan observation that generated much discussion. Papers and posters submitted to TWG10 were organised thematically (see below) and discussed across sessions 2 to 6. Session 7 focused on reflecting on the discussions that had taken place in previous days and provided the opportunity to think about how TWG10 might develop its approach to de-centering the researcher at future CERMEs.

As at previous CERMEs, the group adopted the principle of peer presentation, namely that authors do not present their own paper, but give a short (5 minutes) presentation of a paper submitted by another participant in TWG10. This peer presentation included a description of the paper's main ideas (as read by the presenter) and the formulation of questions from the presenter's own perspective. This was followed by a 5 minute response from the author(s) and then questions and discussion within the whole TWG.

In an attempt to make poster contributions visible to the whole group, they were presented and discussed in four of the sessions alongside the papers. This was intended to challenge the hierarchical distinction between papers and posters by ensuring they were reported and discussed by the group.

The papers

One of the prominent themes in CERME13 was assessment in its many forms. This included discussion on how some forms of standardised assessment can produce inequalities particularly for low Socioeconomic Status (SES) students who may not have access to additional support (Dogan). We also discussed timed high stakes mathematics tests and the impact on the student in terms of the discursive positions they can take when encountering such tests (Makrakis). Finally, Nieminen and Reinholz drew our attention to classroom assessment as a site of potential resistance to discourses of competition and individualisation. Instead, they argue that classroom assessment can provide a counterspace for nurturing communal values and equity. Put together, these papers provide insights on the ethics, control and equity related to the ecosystems of mathematics assessment.

The second session of papers focused on student learners and pedagogies that recognise diverse experiences, needs and perspectives. In their paper on Norwegian textbooks, Bolstad & Smestad noted the paucity of diverse representations regarding sexuality, religion and functionality. Weber et al.'s paper highlighted the challenges that intersectionality presents to teachers 'in practice' focusing specifically on students who are both mathematically 'gifted' and have special educational needs.

Hunter & Hunter drew our attention to the importance of developing culturally sustaining pedagogies that enable learners to develop a positive mathematical disposition whilst retaining strong cultural identities. Lastly, Makramella highlighted how children living in highly impoverished or disadvantaged communities may prefer alternative 'open door' spaces for mathematical learning that are more closely linked with their everyday lives. In sum, these papers all indicate the importance of legitimising students' lived experiences when developing pedagogies and curricula that aim to value diversity between learners.

The third session brought to mind the ways in which policy and research interplay with practice in mathematics education. Pratt & Alderton discussed Teaching for Mastery in England highlighting the ways policy can normalise pedagogies such as problem solving in ways that serve to further produce inequalities. Four papers presented examples of the interplay of research with professional learning. Bianco and colleagues introduced their intercultural framework for teacher training that intends to support teachers in generating mathematical dialogue between learners of different cultures. Kitchen highlighted the promise (and challenges) of the Discursive Mathematics Protocol -a training protocol that supports teachers to implement problem solving and inquiry based learning with minoritised and economically underrepresented students. Wright et al report on their work with a group of primary teachers interested in developing socio mathematical agency with students as a means of teaching mathematics for social justice. Finally, Guillemette et al. utilised participatory research with secondary school mathematics teachers whereby they documented discussions between teachers and researchers on equity and social justice. Their paper highlights the tensions that emerged in such dialogue in wanting to acknowledge diversity between students whilst simultaneously trying to initiate all students into different kinds of mathematics. Taken together, all of these papers offer powerful examples where researchers and teachers work collaboratively to further critical interrogation of what may often be taken for granted 'in practice'.

Historically, ethnomathematical work with indigenous communities has been a common focus for TWG10 leading us to reflect on how mathematics crosses in/out of school (or institutional) boundaries. CERME13 was no different. One example is Leach & Hunter's work with Pasifika communities in New Zealand which situated mathematics teaching and learning within Pasifika values of belonging, family and collectivism. Another example was Qouder & Amit's ethnomathematical work with Bedouin tribes in Israel -a paper that clearly demonstrated the significance of the indigenous researcher and their role in mediating between indigenous communities and the field of mathematics. Lins de Souza Fernandes et al. presented ethnomathematical work produced by artists in Brazilian Samba communities illustrating how knowing mathematics is 'intuitive and embodied' and always produced by socio-cultural contexts. Ferrarello & Cerruto reported on their Mathem-ethics methodology that aims to bridge mathematical meanings with personal attitudes in order to bring about life changes through fostering teenagers' agency, ownership and identity. Finally, Steflitsch reported on using critical mathematics activities with a group of privileged students noting the challenge this presents when students adopt a diverse range of political ideologies. These papers all remind us to reflect on how we value community knowledges in developing mathematical activities but also highlight the challenges this can pose when those values do not concur with our own liberal western notions of equality.

A final theme centred on teaching and learning mathematics in the climate crisis. Nordin discussed a lesson focused on CO 2 emission data considering how mathematical dialogue can open up different perspectives and encourage students to reflect on how mathematics can influence our perspectives.

Weiss & Kaenders critically examined climate focused contextual problems noting how they may reflect the interests of the educated bourgeoisie (individuals) rather than the diverse interests of the many. Finally, Solares-Rojas and colleagues discuss their work with a community in Mexico facing health struggles due to the socio-enviromental crises. They highlight how teaching mathematics to tackle 'up close' environmental struggles generated tensions in establishing knowledge democratisation and note the importance of building trust and mutual understanding. These papers suggest that if the teaching and learning of mathematics is to help tackle the climate emergency then this will require a radical alternative to pedagogies and curricula that place value on exam performance and testing.

Next steps….

As noted above, decentring our own group work as an object for critical investigation has long been a common practice for TWG10. At CERME13, we reflected particularly on the use of the peer presentation approach to sharing and discussing papers. Many colleagues were positive about this experience recognising the value of having the opportunity to deeply engage with another authors' paper and vice versa. However, we also recognised that it could potentially exclude or alienate some by creating distance between voice of the researcher and their work or denying researchers the opportunity to have their voice heard. We noted how that in some cases, the authors had reclaimed their paper in the five-minute response slot. Consequently, alternative possibilities for presenting papers in TWG10 were discussed such as arranging groups of authors into teams who could review each other's work and then discuss democratically how papers might be presented prior to the conference. Of course, such matters are for the group to consider moving forwards as TWG10 continues to develop its approach to diversity, inclusivity and self-reflection.