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Argumentation in mathematics education

In recent years, there has been increased interest in the nature and role of argumentation in mathematics education. Engaging in argumentation can lead to a deeper understanding of mathematics. In the context of mathematics education, argumentation can be defined as:

a term which is generally used to describe the discourse or rhetorical means (not necessarily mathematical) used by an individual or a group to convince others that a statement is true or false. (Stylianides, Bieda, & Morselli, 2016, p. 316) The teacher plays a key role in establishing mathematical quality of the classroom environment [START_REF] Yackel | Sociomathematical Norms, Argumentation, and Autonomy in Mathematics[END_REF]. The teachers are representing the mathematical community in the classroom, and their personal mathematical beliefs, values, mathematical knowledge and understanding are important. Research on teachers' knowledge about mathematical argumentation has focused on identifying problems and challenges (for example teachers' lack of mathematical knowledge) rather than finding solutions to these problems [START_REF] Stylianides | Proof and Argumentation in Mathematics Education Research[END_REF].

The Norwegian curriculum is currently under review and in the latest draft reasoning and argumentation is one of six core areas in mathematics (Utdanningsdirektoratet, 2018).

The aim of my PhD research is to investigate preservice primary school teachers' views on, and use of, argumentation in mathematics education. I have three research questions:

1. How do preservice primary teachers argue when evaluating mathematical arguments? 2. How do preservice primary school teachers argue when teaching mathematics in primary school? 3. How do preservice primary school teachers engage primary school students in argumentation when teaching mathematics?

Method

My study focuses on students enrolled in the Norwegian teacher education for Grades 1 -7, age 6-12. It is a five-year program with an integrated master's degree. After graduation, these students will be qualified to teach mathematics, Norwegian and one subject of their own choice. The education comprises 30 mandatory credits in mathematics, which equals half a year of full-time study. The mandatory mathematics courses are taught in the second and third semester of the education. Later, the students can choose to do 30 more credits of mathematics, and to do their master's thesis in mathematics education. I will collect data when the students are in their third and fourth semester of their education, i.e. I will follow them in their last semester of mandatory mathematics course and following semester.

The research has a qualitative approach. I will do video observation of student teachers when teaching mathematics during practice training and audio-recorded interviews with both student teachers and their practice training supervisor. The students will be interviewed in their practice training groups. The interview will focus on their mathematical argumentation, and on their argumentation when teaching mathematics. I will give the students a statement and several ways of defending this statement. Through a discussion about what is the best way of convincing others that the statement is true, I will get the data to answer research question 1. I will also interview the students about situations from their practice teaching using video clips. Together with the observations, these data will be valuable when answering research question 2 and 3.

The interviews with the practice training supervisors will aim at finding out what development the supervisor observes, encourages and disapproves with the student teachers. This will give me information about the background for the students' choices, to what extent they are students' own independent choices or a result of the supervisors' guidance.

The recordings will be transcribed and analysed. I will identify the discourse by which the student teachers construct mathematical arguments for themselves and for school students; and what discursive space, including gestures and use of artifacts, they provide for their school students engagement with mathematical argumentation. Processes of argumentation will be analysed with methods that are based on Toulmin's theory of argumentation [START_REF] Toulmin | The uses of argument[END_REF], as described by [START_REF] Krummheuer | Methods for Reconstructing Processes of Argumentation and Participation in Primary Mathematics Classroom Interaction[END_REF].

Research result and implications

The research will contribute to a deeper understanding of student teachers' ability to teach argumentation in primary school classrooms. This can form the basis of future research on how to support student teachers to teach argumentation in primary school classrooms.

The poster will present the design of the study and some preliminary results. I find this poster particularly relevant for the Theme Working Group 1 (Argumentation and Proof).