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Introduction

We describe three PhD proposals that support the project Learning about Teaching Argumentation for Critical Mathematics Education (LATACME). The studies intend to explore how preservice teachers (PTs) include argumentation processes during their teaching practice in grades 1-7 within multilingual classrooms (MC). Argumentation for critical mathematics education (CME) in this case, is understood as a social production with multiple representations, such as oral and written expressions, gestures, and diagrams. In this production, contrasting, evaluating, and confronting the use of mathematical tools to understand social issues are essential for critical argumentation to take place.

Intervention for multimodal argumentation with PTs in multilingual classrooms

The first study focuses on how multimodal argumentation processes are supported in multilingual mathematics classrooms. Multimodal argumentation in this case is seen in a translanguaging perspective [START_REF] García | Bilingual education in the 21 st century: A global perspective[END_REF] and, thus, will be investigated as a pedagogical context within which PTs can give equal opportunities for all students to participate in multimodal argumentation. For this reason, groups of PTs will be involved in interventions during the implementation of teacher education courses with a focus on modelling and Information and Communication Technology (ICT). The goal of the interventions is to consolidate with PTs and students an inclusive approach in language diverse classrooms that enables multimodality and CME. Thus, this study is connected to the following ones, through the multimodal and critical aspects of teaching and learning argumentation in both primary and teacher education level. After the data collection, a multimodal analysis of video-recorded classroom observations with the PTs will further look at how school students deploy and expand aspects of their communicative repertoires when they engage in critical argumentation processes. Finally, the study seeks to provide insights on how classroom members' diverse social, cultural and linguistic resources in the Norwegian school context empower them during the co-construction of meanings in multilingual-multimodal interactions.

A case study of PTs' use of mathematical modelling to support students learning

The second project aims to explore how PTs support students to develop argumentation skills in mathematics and critical competence through mathematical modelling. The focus on how to expand students' argumentation skills connects to the previous project, but this one is centered on the context of modelling. This is explored by looking at how PTs argue for their didactical choices in the process of defining criteria for creating and implementing a mathematical modelling activity with the goal of promoting students' argumentation skills and critical competence in mathematics, as well as looking at how PTs support these goals in the classroom. The data will be gathered by following the process of one or two groups of PTs in relation to their work with a mandatory assignment in one of their teacher education courses. The data will be analyzed with the use of the PTs' own definition on what they view as important aspects to include in modelling activities. Further, the ways by which PTs strengthen students' argumentation skills in mathematics will be analyzed by using [START_REF] Conner | Teachers' support for collective argumentation: A framework for examining how teachers support students' engagement in mathematical activities[END_REF] framework for teachers support of students' argumentation skills. This study expects to develop both theoretical and practical knowledge in relation to PTs knowledge and argumentation in relation to how to expand students' argumentation skills and critical competence in mathematics.

Possibilities for teacher education in CME

The third project will identify elements that can be done in teacher education to let PTs explore activities of argumentation as open dialogues to do critical mathematics in multilingual school communities. The possibilities for teacher education in CME will be built in negotiation with different educational stakeholders (one PT, their colleagues, teacher educators, and school supervisors) in an effort of expanding the classroom practice towards a socio-political network of practices in mathematics education (Valero & Skovsmose, 2012). While some elements will be identified from a literature review in three teacher education dimensions for CME: modelling; ICT; and MC (which connects to both previous projects), others will arise from the educational stakeholders' considerations, the results of class observations, and collaborative problem-solving interviews with all the stakeholders. The data will be collected systematically when all stakeholders work together, which happens before, during, and after the PTs' practicum. This research will contribute to deep theoretical and practical knowledge by understanding the perceptions of diverse educational stakeholders about what "critical" argumentation in mathematics education can be as intended to students and teachers' practices. It will also analyze how PTs use argumentation as a characteristic of being critical teachers [START_REF] Sánchez | Necesidades de formación en investigación y características del profesor investigador[END_REF] in the sense that it permeates not only their attitudes and reflections about the students work but also their own teaching practice. Finally, it will support ideas of teacher education in CME by developing connections between theory and practice.

Final note

The poster was presented at the Eleventh Congress of the European Society for Research in Mathematics Education in Utrecht, the Netherlands. The digital version of the poster can be found at: https://www.researchgate.net/figure/Poster_fig1_329338224.