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The present study is part of a project studying the role of reasoning in mathematics education in Sweden and England. Here, we focus on how Swedish teachers in different school years describe mathematical reasoning in relation to communication. Reasoning is commonly seen as central to mathematics, both in research-based frameworks and in curriculum documents (see e.g., Niss & Højgaard, 2011; Skolverket, 2024). However, the concept is seldom explicitly defined and, as shown by Herbert et al. (2015), teachers can have different views on what mathematical reasoning actually entails. In addition, the different competencies in frameworks and curriculum documents sometimes overlap (Niss & Højgaard, 2011). 
According to the Swedish curriculum (Skolverket, 2024), students are supposed to develop “the ability to carry out and understand mathematical reasoning” (Sw. ‘resonemang’). Reasoning is not explicitly defined, although it is exemplified to some extent. Being able to communicate about/with mathematics is included as a separate goal. However, the grading criteria connected to reasoning include actions such as “asking and answering questions” (Year 3) and “putting forward and responding to claims” (Years 6 and 9), which are activities that include communication, at least in an everyday sense. It is therefore possible that Swedish teachers interpret and implement reasoning in different ways, especially regarding its relation to communication. 
The purpose of the present study is therefore to increase the understanding of how Swedish teachers at different school years relate mathematical reasoning to communication.  
RQ1. In what ways do teachers relate mathematical reasoning to communication?  
RQ2. Are there differences in how teachers across different school years relate mathematical reasoning to communication? 
We interviewed 15 experienced (>3 years) teachers, five from each of school years 3, 6 and 9, and from different parts of Sweden. The interviews lasted 15–45 minutes and all questions concerned reasoning in mathematics education. In particular, it focused on the teachers’ views on, and instructional practices related to, mathematical reasoning. Examples of questions are ‘It would be interesting to know what mathematical reasoning is for you?’ and ‘Can you describe how you as a teacher work with mathematical reasoning?’ Preliminary interaction with the data highlighted frequent references to communication when talking about reasoning. We therefore started to focus on these references, identifying instances when teachers describe some aspect of communication, that is, when addressing the production or reception of information in some external medium. For example, this includes production through talking or writing and reception through listening or reading. The next step of the analysis is to characterize the relation between mathematical reasoning and communication in the teachers’ descriptions. 
The ongoing analyses indicate that teachers in Year 3 often describe how they use general communication activities when they want to develop students’ reasoning. For example, when talking about what mathematical reasoning means for them, one teacher said: "I really want the children to sit and talk and discuss and come up with things, experience things together". Teachers in Year 9 instead tend to describe different and more specific forms of communication (e.g., graphs, algebraic expressions) as a means to express mathematical reasoning. For example, one Year 9 teacher said: "In this case, maybe look at how linear functions would illustrate it [the logical reasoning]. Or if you want, you could set up an equation to illustrate this."  
The continued analyses will characterize how the relationship between mathematical reasoning and communication is described by all teachers and then compare teachers from different school years. For example, the Year 3 teacher above seemed to see reasoning as communication, while the Year 9 teacher used communication as a means or a prerequisite for reasoning. The results from this analysis can give insights into potential cultural differences between different school levels or give information about some type of progression over school years concerning properties of mathematical reasoning. 
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