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This article provides insights about a project studying how process drama can be used to change classroom discourse in mathematics. The idea is to use process drama to help students practice with roles relevant for mathematics discourse, and then use these roles to help students become active participants of learning during regular mathematics lessons. This article reports from the first lesson conducted after the process drama, and finds a lesson where the students dominate talk, especially asking for and explaining methods and reasons, and where the teacher acts as a moderator.

Introduction

Based on our own studies [START_REF] Drageset | Redirecting, progressing, and focusing actions-a framework for describing how teachers use students' comments to work with mathematics[END_REF]2015) we have observed that mathematics teaching in our area is typically teacher dominated with students rarely contributing to the discourse beyond answering questions. We wanted to find ways to activate students as participants of the mathematical work of the classroom. In drama methods we found tools to develop roles and then rehearse them during a process drama. To develop and rehearse, we designed a process drama called Out of Syria with the students grouped as families. The play was set in Damascus and the families had to escape the war. Although process drama may be used as a subject of its own, emphasizing the artistic process more than the learning outcome, change of attitudes and knowledge will always be important. Thus, applied drama often deals with topics in need of change, and the purpose of drama is to empower the participants (Bolton, 1998;Landy & Montgommery, 2012;[START_REF] O'neill | Drama Worlds. A framework for process drama[END_REF].

During the travel the families had to solve both practical and mathematical tasks. Simple scenery, sound effects, music, costumes and the physical actions of the participants were used to create fiction. Different rooms were used for home, bus, apartment in Egypt, border crossing and boat travel. Dramatic effects were used by lightening contrasts, sound effects and by the researchers playing different roles such as police, smugglers and coastal guards. An important goal for the process drama was to create a reference among the pupils to role aspects such as the authority, the skeptical, the curious, and the mediator. Each member of the families was assigned one of these roles. We wanted to examine if and how the reference to these roles would contribute to a change in classroom discourse, i.e. to create discussions, argumentation and reasoning. The elder should always ask all members of their meaning, and try to enlighten their reasoning for this, before deciding. The curious should ask why as often as possible, while the skeptic should try to oppose and suggest alternative solutions or decisions. Using the situation of refugees from Syria as our topic might seem insensitive. It was, however, conducted with care and related to learning about other areas than mathematics.

A few weeks after the process drama, the researchers returned to the classrooms to use the roles in ordinary teaching. An important point is also to change the teacher role, avoiding to play the elder (authority) and thus open a space for the students to use. The aim with this article is to do an analysis of the first lesson after the process drama in order to characterize the lesson as a whole and describe qualities of the discourse. 

Theoretical framework

Studies related to classroom discourse often describe different ways teachers dominate the discourse. Normally these fit into a pattern described as IRE (initiation-response-evaluation) where the teacher initiates the questions, the students respond to them, and the teacher evaluates the response [START_REF] Cazden | Classroom discourse: the language of teaching and learning[END_REF][START_REF] Mehan | Learning Lessons: Social Organization in the Classroom[END_REF]. IRE is often related to procedure-bound discourse, with little emphasis on 'students explaining their thinking, working publicly through an incorrect idea, making a conjecture, or coming to consensus about a mathematical idea' (Franke, Kazemi, & Battey, 2007, p. 231). Other teacher-dominated patterns are described, such as uni-directional communication [START_REF] Brendefur | Promoting mathematical communication in the classroom: Two preservice teachers' conceptions and practices[END_REF] and conventional text-book classroom culture [START_REF] Wood | Children's mathematical thinking in different classroom cultures[END_REF]. However, the teacher domination appears in different ways, which might be illustrated by the four types of communicative approaches suggested by [START_REF] Mortimer | Meaning making in secondary science classrooms[END_REF]. Three of these approaches can be seen as illustrations of different types of teacher dominance. In Bthe noninteractive / dialogic approachseveral points of view are paid attention to but without allowing others to participate. This could occur when a teacher presents several points of view and discusses these without allowing students to participate actively. In Cthe interactive/authoritative approachthe participants are allowed to participate but only one point of view is paid attention to by the teacher. In Dthe non-interactive / authoritative approach -only one point of view is attended to and the teacher does not allow others to participate.

The alternative to teacher domination is found in Athe interactive / dialogic approach -where several points of view are paid attention to and people are allowed to participate actively. Others have also described communicative approaches where students are actively engaged. One such type of approach focus on sharing ideas, such as strategy-reporting classroom culture [START_REF] Wood | Children's mathematical thinking in different classroom cultures[END_REF]reflective communication (Brendefur &[START_REF] Brendefur | Promoting mathematical communication in the classroom: Two preservice teachers' conceptions and practices[END_REF]. Another type of classroom communication reported is where the students work alongside the teachers solving problems, such as inquiry/argument classroom culture [START_REF] Wood | Children's mathematical thinking in different classroom cultures[END_REF] and instructive communication [START_REF] Brendefur | Promoting mathematical communication in the classroom: Two preservice teachers' conceptions and practices[END_REF].

While the above are examples of characterizing entire practices, other scholars have studied single utterances in more detail. In one such approach, [START_REF] Alrø | Dialogue and learning in mathematics education: Intention, reflection, critique[END_REF] identified eight communicative features: getting in contact, locating, identifying, advocating, thinking aloud, reformulating, challenging and evaluating. While all these eight communicative features were present in both student-student and teacher-student interactions, others describe different types of student participation, such as Drageset (2015) describing five types of students interactions; initiatives, explanations, partial answers, teacher-led responses, and unexplained answers. Students explanations might be particularly interesting, consisting of explaining reason (why), explaining concept and explaining method (how and what).

There also exists frameworks and concepts describing how teachers orchestrate discourses in the classroom. [START_REF] Ponte | Teachers' professional practice conducting mathematical discussions[END_REF] suggest a framework to analyze discussions that distinguish between management actions and actions related to mathematics. The four teacher actions related to mathematical aspects are inviting, informing/suggesting, guiding, and challenging. [START_REF] Fraivillig | Advancing children's mathematical thinking in everyday mathematics classrooms[END_REF] also focus on similar teacher actions by describing how a teacher use students' ideas to lead them towards more powerful, efficient and accurate mathematical discussion by eliciting, supporting, and extending children's mathematical thinking. While [START_REF] Fraivillig | Advancing children's mathematical thinking in everyday mathematics classrooms[END_REF] developed the concepts from a study of a particularly skillful teacher, [START_REF] Drageset | Redirecting, progressing, and focusing actions-a framework for describing how teachers use students' comments to work with mathematics[END_REF] developed a framework based on a study of five rather ordinary teachers. The result was that the redirecting, progressing and focusing framework [START_REF] Drageset | Redirecting, progressing, and focusing actions-a framework for describing how teachers use students' comments to work with mathematics[END_REF] that describes actions where the teacher actively involves the students (such as enlighten details and justify), and also describes actions where the teacher is more authoritative and less interactive (such as simplifying, closed progress details and demonstrating) than described by [START_REF] Fraivillig | Advancing children's mathematical thinking in everyday mathematics classrooms[END_REF]. Teacher dominance is also described by others, such as through funneling [START_REF] Wood | Alternative patterns of communication in mathematics classes: Funneling or focusing?[END_REF], the Topaze effect [START_REF] Brousseau | Theory of didactical situations in mathematics[END_REF] and guided algorithmic reasoning [START_REF] Lithner | A research framework for creative and imitative reasoning[END_REF].

Method

This study is part of a larger study on how the use of drama and roles can change the classroom discourse. The study includes classes from primary, secondary and pre-service teachers. The data in this article comes from a primary classroom.

The long term goal of this project is to develop knowledge that can be used to educate teachers in changing classroom discourse. With the lesson reported in this article, we wanted to try out a lesson with the students to understand what is possible using roles exemplary. To achieve this, the lesson was led by one of the researchers. This means that we are exploring the potential to change students' participation using roles, analyzing qualities of students' participation. We will also look at the teacher's (researcher's) actions in order to understand the reason for any changes in student participation. To see how students normally participated, we filmed a few lessons before the process drama.

The selected classroom was chosen of convenience and consisted of 17 students from a typical upper primary school in Norway aged 11-12. None had been refugees or had any first-hand knowledge of Syria or refugees. Their teacher has a typical Norwegian four-year teacher education with some specialization in mathematics.

The lesson was filmed and transcribed. The data was then analyzed using conversation analysis [START_REF] Linell | Approaching dialogue. Talk, interaction and contexts in dialogical perspectives[END_REF], describing qualities of single utterances from student and teachers, grouping them together to establish categories.

Findings

The lessons before the process drama showed a traditional IRE-classroom. The students answered the questions they were asked, often answering tasks and sometimes explaining concepts and methods. The teacher dominated the talk.

The lesson in focus here is the first lesson after the process drama. The teacher of this lesson, which was one of the researchers, started by discussing the roles learned during the process drama. The students suggested important features from each role, especially the elder, the skeptic and the curious. They then agreed to use these roles actively during the coming lesson. Sometimes during the lesson, the teacher reminded the students of their roles, or challenged some of them to use one specific. The following excerpts are carefully chosen to illustrate the typical discourse of the lesson.

The students were given two tasks about decimals and told that they should use two different methods to solve them. Prior to this, the students had worked with informal methods to operate on decimals. The tasks used names from the process drama, Omar and Samira, and told them that Omar had 3,2 liters of water while Samira had only 2,6 liters during a travel in the desert, and asked how much Omar had to give to Samira to get level. The other task was similar, but with Omar and Samira having 0,7 and 5,3 liters, respectively. Early in the lesson, one student volunteered to tell how he solved the first task of sharing water (figure 1):

Student:

Here I only thought, first I made a number line, and then I thought… what was it? Two comma … six? (draws a number line with 2,6 to the left and 3,2 to the right)… And then I took as many markers as it was… between the two (points out 2,6 and 3,2, and draws a marker for every tenth, see figure 1)… three comma zero, three comma one, and then three comma two (points)… and then… and then I just jumps like this, this, this, there (draws three jumps from each side towards the middle, marks the middle with a vertical line). And then I see how long it was from the middle to there (points out 3,2), it was three… or it was three to the middle. And then I thought that it just were zero comma three. When explaining an alternative method for solving the same task as above, a student said this:

Student: 2,6 and 3,2 (writes them on the blackboard, look at figure 2) then I just jumped… then it became 3,0 there (writes it below 3,0) and 2,8 there (writes it below 2,6, and draws and arrow from 3,2 to 2,6 with 0,2 above the arrow). And after that I just jumped one there (draws a line between 2,8 and 3,0). And then it became 2,9 and 2,9 (writes 2,9 below both 2,8 and 3,0, and writes 0,1 above the line between 2,8 and 3,0). And then I just added these two (0,2 and 0,1) and then I got 0,3 (writes =0,3 to the right). These two explanations are similar as they seek to explain every step from task to answer, telling others how the answer was found. Such explanations naturally occur following a request to tell what had been done or how a solution were found, and were the most common type of explanations during the lesson.

However, this was not the only type of explanation observed during the lesson. An interesting exchange of meaning came when a student disagreed to the first solution (figure 1 Yes, but in the middle. Thus when you jump with both of them then you should not count it and, because, the question was thus, the question was not how much was between them, it asked how much it was, how many liters Omar had to give Samira then. You should not count how far, it was only like, when they met. Where they met you should stop counting, you should not continue counting… and down. That was only therefore.

There are several things worth noticing in this discourse. First of all, a student challenges another. When the two opposing answers are presented, student A is asked why she got 0,6. The answer is short, but explains the reason for the answer clearly as the student points at the drawing on the blackboard. We can also see two instances of support for the answer 0,6, even though one had changed meaning. In the end student B explains the reason why he means 0,3 is correct and 0,6 is incorrect. It is a long explanation, and the student struggles to find the words, but ends up convincing the other students that 0,3 is correct. And during all this, the teacher is not participating.

Explaining reason is different from explaining method (Figure 1 and 2) as explaining reason seeks to argue for and justify the solution, explaining why instead of how or what. Explaining reason occurred frequently during the lesson. Sometimes the reason was explained quite clearly, other times more struggling (like the long explanation of 0,3 being the correct answer), and some times the explanation was insufficient. Explaining reasons naturally came as a result of someone asking why a solution is correct, or as above as an argument when challenged with an alternative solution.

The examples above illustrate the discourse of the lesson, where the students frequently ask questions to each other (why, how, what) and frequently explains method and reason. Also, student challenges and clarifications are observed.

The teacher did participate during the lesson in different ways, mainly by asking questions such as these five examples from different parts of the lesson:

1) On the first task, is there anyone that wants to tell the method used on that one?

2) Can you show us on the blackboard?

3) Were there anyone else that got three comma zero? 4) Okay. Are there anyone that has done it in another way? 5) Yes. And what was the answer then?

The first two is about enlightening details, either by asking a student to tell the method or by using the blackboard so that it is easier to follow the line of thought. The third and fourth are examples of how the teacher asked for alternative strategies, and the fifth is an example of how the teacher sometimes requested clarifications. Evaluations or support from the teacher were observed, but rarely. Funneling and guided algorithmic reasoning were simply not observed at all.

Conclusion

This first lesson after the process drama contained considerably more student than teacher talk, as exemplified by the excerpts. The most frequent types of student interactions were questions (why, what, how) and explanations of method and reason. The questions can be related to the roles of skeptic and curious, and the result of these were explanations and arguments. These questions and explanations played out as a discourse where the teacher acted as a moderator. The teacher did not take the typical role of the elder (authority) but instead allowed the students to take this role. This type of discourse has similarities with both interactive/dialogic communication [START_REF] Mortimer | Meaning making in secondary science classrooms[END_REF], strategy-reporting classroom culture [START_REF] Wood | Children's mathematical thinking in different classroom cultures[END_REF] and reflective communication [START_REF] Brendefur | Promoting mathematical communication in the classroom: Two preservice teachers' conceptions and practices[END_REF] as the focus is on sharing different strategies. But the lesson goes beyond these where the students' request explanations and the discourse goes on with explanations, questions and clarifications without teacher participation. In these cases, the lesson might be defined as instructive communication [START_REF] Brendefur | Promoting mathematical communication in the classroom: Two preservice teachers' conceptions and practices[END_REF], where the teacher requests details, asks for alternative strategies, and requests clarifications. However, it is not an inquiry/argument classroom [START_REF] Wood | Children's mathematical thinking in different classroom cultures[END_REF] as the teacher is not really working together with the students to solve problems.

Reduction of complexity, such as funneling, guided algorithmic reasoning and the Topaze effect, which are the most frequently used teacher actions in other classrooms at upper primary level in the same area (Drageset, 2015) were not observed at all. It is also evident that the lesson does not follow an IRE-pattern, as students both initiate (ask questions) and evaluate (agrees, requests explanations, and challenges).

A majority of the student interactions, especially their ability to ask, explain and challenge, is similar to the roles practiced upon during the process drama, especially the curios through the students' use of questions (why, how, what), but also the elder through the willingness to listen to alternative strategies and assess which is the best, and occasionally the skeptic through questions and challenging.

The role of the teacher was withdrawn and might seem of little importance. But this change does not happen by itself, the teacher is the key to the change. First by leaving the typical 'elder' role and inviting students to fill this role by asking them to decide right and wrong and assess each others' suggestions. Secondly, by acting as a moderator to encourage the use of other roles such as being curios and skeptic.

Further study of the process drama itself, and the lessons filmed before the process drama, is needed to understand how much the students' involvement changed and if it is possible to explain any changes by our use of process drama. In general, there is a need for research related to the use of roles to establish different types of discourse, and also how teachers can learn, rehearse and use roles to develop their practice.
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