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Talk moves (teacher-posed questions that orchestrate discussions) can be understood as an equityfocused endeavour that enables a shift in mathematics discussions from teacher-directed recitation to student-directed reasoning. In this study, talk moves have been explored and adapted to suit young students, which resulted in the addition of one talk move, the exclusion of another, and the expansion of one talk move to include multimodal elements. The findings suggest that talk moves do not necessarily contribute to an equitable early mathematics education unless all students are first given the opportunity to understand the mathematical content being discussed. Thus, a focus on students' understanding of mathematical content -by using representations and repetitions of students' solutionscan be viewed as a prerequisite for successful use of talk moves with young students.

Introduction

Previous research shows a strong connection between students' possibility to participate in rich classroom discussions and their learning [START_REF] Jacobs | Promoting rich discussions in mathematics classrooms: Using personalized, automated feedback to support reflection and instructional change[END_REF][START_REF] Resnick | How (well structured) talk builds the mind[END_REF]. However, the creation of norms for rich mathematics discussions is complex. In most classrooms there are different forms of communication, the domination form referred to as teacher-directed recitation [START_REF] Michaels | Conceptualizing talk moves as tools: Professional development approaches for academically productive discussions[END_REF]. It has been argued that discussions about mathematics dominated by teacherdirected recitation prevent students from reasoning on their own and from building on the reasoning of others so that they can make progress together [START_REF] Kazemi | Intentional talk: How to structure and lead productive mathematical discussions[END_REF]. Defined as teacher-posed units of talk, talk moves intend to have students respond in a specific way [START_REF] O'connor | Supporting teachers in taking up productive talk moves: The long road to professional learning at scale[END_REF] and can be used to build norms for mathematics discussions [START_REF] Kazemi | Intentional talk: How to structure and lead productive mathematical discussions[END_REF].

In this study, talk moves are tried out as a tool to develop an equitable mathematics education where all students have access to both mathematical content as well as an opportunity to develop a positive attitude towards mathematics. In previous studies, talk moves have been used to guide teachers so that they can nurture the norms needed for productive mathematical communication [START_REF] Kazemi | Intentional talk: How to structure and lead productive mathematical discussions[END_REF], used to enable a shift in mathematics discussions from teacher-directed recitation to student-directed reasoning [START_REF] Cazden | Classroom discourse[END_REF][START_REF] Michaels | Conceptualizing talk moves as tools: Professional development approaches for academically productive discussions[END_REF], and adapted to fit specific contexts [START_REF] Herbel-Eisenmann | Developing) teacher discourse moves: A framework for professional development[END_REF]. Thus, the use of talk moves can be understood to be an equity-focused endeavour [START_REF] O'connor | Supporting teachers in taking up productive talk moves: The long road to professional learning at scale[END_REF]) that aims to give students equal access to participation and subject matter content [START_REF] Resnick | How (well structured) talk builds the mind[END_REF].

Talk moves

According to [START_REF] Michaels | Conceptualizing talk moves as tools: Professional development approaches for academically productive discussions[END_REF], discussions in mathematics classrooms have by tradition been dominated by a form where teachers initiate a question, a student responds to the question, and the teacher evaluates the student's contribution in terms of correct or incorrect. This form of classroom discussion does not contribute to an equitable mathematics education since students are limited in their participation. But changing the structure of classroom discussions has proven difficult [START_REF] Michaels | Conceptualizing talk moves as tools: Professional development approaches for academically productive discussions[END_REF]. Even when teachers try alternative forms of discussion, they often revert to this pattern (see [START_REF] Billings | Dialogic discussion and the Paideia seminar[END_REF][START_REF] Kucan | Engaging teachers in investigating their teaching as a linguistic enterprise: The case of comprehension instruction in the context of discussion[END_REF].

Talk moves (Table 1), have been developed to enable a shift from teacher-directed recitation to discussions where knowledge is not transmitted but is, instead, informally shared and constructed [START_REF] Cazden | Classroom discourse[END_REF]. Talk moves are the result of two decades of "classroom-based research on how some teachers skilfully orchestrate equitable and productive discussion" (Michaels & O'Connor, 2015, p. 334). [START_REF] Michaels | Conceptualizing talk moves as tools: Professional development approaches for academically productive discussions[END_REF] describe the use of talk moves as a possible way to shift from recitation to reasoning. Talk moves can be defined as "utterance-sized units of talk, intended (as a "move" in a game) to get the other player(s) to respond in some way, to bring something particular to the table" (O'Connor & Michaels, 2017, p. 168). Talk moves can contribute to students' learning since these moves give students the opportunity to listen and make sense of the ideas of others and to revise their thinking. The teacher's role is of importance in talk moves and has been emphasized in other research as well. [START_REF] Herbel-Eisenmann | Muddying the clear waters": Teachers' takeup of the linguistic idea of revoicing[END_REF] point out revoicing, as a strategy and core idea for mathematical conversation. Similar, [START_REF] Mariotti | Artifacts and signs after a Vygotskian perspective: the role of the teacher[END_REF], also foreground the teachers' role in teaching, and the importance of going "back to the task" as a successful way of linking a task to artefacts.

Previous research has shown there to be a connection between students' participation in rich classroom discussions and their learning [START_REF] Jacobs | Promoting rich discussions in mathematics classrooms: Using personalized, automated feedback to support reflection and instructional change[END_REF][START_REF] Resnick | How (well structured) talk builds the mind[END_REF]. In addition, several studies have documented the connection between the use of talk moves and an increase in student achievement [START_REF] Chapin | Classroom discussions: Using math talk to help students learn[END_REF]. Besides this increase in students' academic performance, the use of talk moves, can be understood as an equity-focused endeavour [START_REF] O'connor | Supporting teachers in taking up productive talk moves: The long road to professional learning at scale[END_REF]. Talk moves support the equal access of all students to participation, subject matter content, and the development of appropriate habits of mind [START_REF] Resnick | How (well structured) talk builds the mind[END_REF].

Framing talk moves from the theoretical standpoint of mathematics discourse, Herbel-Eisenmann et al. ( 2013) talk about talk moves as "Teacher Discourse Moves" which are used to support the development of mathematics classroom discourse (p. 181). Moreover, teachers can use talk moves to build norms for classroom discussions about mathematics. O'Connor and Michaels (2017) emphasise how talk moves have a clear role to play in the achievement of equitable student participation in the classroom. They themselves have used talk moves in their work on the one hand with teachers to get them to change the way they approach classroom discourse and on the other with students to help them engage in classroom discussion. In another study, [START_REF] Michaels | Conceptualizing talk moves as tools: Professional development approaches for academically productive discussions[END_REF] describe how teachers were able to create classroom cultures of respect and risk-taking using talk moves so that all students, who came from a range of socioeconomic backgrounds, felt comfortable sharing their ideas and reasoning with each other. According to [START_REF] Jacobs | Promoting rich discussions in mathematics classrooms: Using personalized, automated feedback to support reflection and instructional change[END_REF], talk moves can promote conversations that enable equitable student participation in a rigorous learning environment. Taken together, these studies show that talk moves can influence classroom communication by giving all students the opportunity to participate in a reasoning classroom culture. There are reasons to believe that even six-year-olds need to experience this, during their first year of formal schooling.

Aim and research question

The aim of this paper is to explore the potential of talk moves when used with six-year-olds in the context of Swedish mathematics education. In Sweden, six-year-old students attend what is called preschool class. The preschool class creates continuity in early education by relating to surrounding institutions, namely preschool and compulsory school (National Agency for Education, 2022). As talk moves have not been previously explored with students of this young age or within this context this paper addresses the following research question: When and how can talk moves be used in early mathematics education? Because the use of talk moves with young children has seldom been explored, this question is of importance not only in relation to the Swedish preschool class but also to early mathematics education in general.

Method

This study was conducted as an educational design study [START_REF] Mckenney | Conducting educational design research[END_REF]) in one classroom with 18 students and one preschool class teacher. Education design research implies a cyclic process of interventions and in this study, talk moves (Table 1) were explored in five iterative design cycles. Each design cycle involved the three phases of planning, implementation, and evaluation of lessons including for example what content to teach, what material to use, and how and when to use the different talk moves. The teacher and the researcher worked together in planning and evaluation, while implementation (i.e., the teaching) was carried out by the teacher. Talk moves (Table 1) were included in all design cycles with different mathematical content such as number lines, mathematical patterns, and division. In the planning phase possible talk moves were formulated, during implementation the teacher decided when and how to use which talk move. Finally in the evaluation phase, each lesson was analysed based on which talk move had been used during the lesson, thus the video documentations were coded using the codes TM1-TM5 (Table 1). For each code it was observed whether the talk move have had the desired outcome. When a talk move did not affect the teaching as intended, a change was made before the next design cycle.

In total, five cycles were conducted, each consisting of 3-5 lessons. The data used in this study consists of video-recorded lessons (743 minutes), and notes taken by the researcher during these lessons. The study was conducted in accordance with the ethical guidelines of the Swedish Ethical Review Act (Swedish Research Council, 2017).

Results

This section presents how each talk move was used and adapted in the designed cycles presented above. The cycled process resulted in the addition of one talk move, the exclusion of another, and the expansion of one talk move to include multimodal elements.

Talk move 1 -Revoicing

Talk move 1 was used in all cycles, be it in different ways. Initially, talk move 1 was used by the teacher to highlight important aspects of a student's solution by revoicing something a specific student said: "So you are saying that…?". However, early in the present study, it became clear that the drawings and oral descriptions of six-year-olds can often be unclear and hardfor both the students themselves (even the student whose explanation it is) as well as the teacherto understand. On several occasions, the result of this was that students stopped listening to the presentation of a solution. It was not enough either that the teacher repeated the solutions. Since students cannot discuss, agree, or disagree (talk move 3) with a solution they do not understand, their understanding can be looked at as a prerequisite for repeating, building on and questioning each other's reasoning.

In addition to revoicing, the teacher added representations to clarify the students' presentations of solutions: examples of representations are blocks, number lines, and drawings. The visibility and clarity of design of these representations were important for students' understanding. Sometimes, the teacher drew a student's solution on the smartboard before the student explained it. (This happened when the teacher had access to the students' solutions before the discussion began.) On these occasions, the representation supported both the student putting their thinking into words and the other students who were following the explanation. This illustrates how talk move 1 was expanded to include both the repeating of important aspects in students' solutions and the use of representations to clarify students' solutions. Talk move 1 was used throughout the discussions (Table 2).

Talk move 2 -Repeating

Talk move 2 was the most frequently used talk move, yet it was used in different ways in the five cycles. Initially, talk move 2 was used by the teacher to ensure that all students got a chance to contribute to each discussion: "Can you repeat what he just said in your own words?" There was a connection between the task students were given and the way talk move 2 was used in their discussion. Students had different solutions to a task, and the teacher used talk move 2 to highlight the interesting aspects of these. Occasionally, however, the students solved a mathematical task in a similar way and in a way that was identical to the example given by the teachercreating a pattern where one solution was repeated. The result of this is that the discussion became repetitive and that several students stopped listening. Rather than being used to highlight and repeat the important mathematical aspects, talk move 2 was used to ensure that all students had the opportunity to speak. On a few occasions, talk move 2 was also used to check that all students were paying attention: for example, students who were clearly not listening were asked to repeat the solution of another student.

In the cycles, the connection between the task and the way the teacher used talk move 2 appeared important. In order to highlight interesting aspects of different solutions in the discussion, it was essential to work with a task that inspired students to find several different solutions. When teachers expanded talk move 1 by including a representation, such as drawing a student's solution on the smartboard, the effect on talk move 2 was positive. It was easier for the young students to put another student's solution into words when they could relate the explanation to a clear representation.

Talk move 3 -Reasoning

Even as early as in the planning for the first cycle, the teacher expressed uncertainty about using talk move 3 with six-year-old students. The teacher's main concern was that students might feel they were being criticised or singled out. The result of this was that discussions on how to adapt talk move 3 for use with six-year-olds began even before it was tried out.

As already mentioned, some of the tasks were solved in a similar way by all students. When this is the case, it is not relevant for the teacher to use talk move 3 that includes the question "Do you agree or disagree, and why?" since there is nothing to disagree on. To adapt talk move 3 to this situation, a toy bear was introduced to serve as a teachable agent [START_REF] Tärning | Instructing a teachable agent with low or high self-efficacy: Does similarity attract[END_REF] to avoid the risk of students feeling criticised or singled out. In cases where all students solved the task in a similar way, the bear solved it in a different way, sometimes with obvious misunderstandings. The bear's solutions surprised the students, and because they were curious, they paid more attention and reasoned with both each other and the bear. However, often the focus was on right and wrong rather than on different ways to arrive at a solution. The use of the bear, with its capacity to inspire students to discuss and reason on different solutions, became increasingly redundant. This was because the students themselves solved the tasks in different ways, and there was less need for an alternative solution. Talk move 3, as described in table 1, was therefore used without adaptions during the cycles.

Talk move 4 -Adding on

Talk move 4 was the least-used talk move. When it was used, it was at the end of a discussion to get more students to participate in the discussion. The teacher's question "Does someone want to add something more to this?" suggests that a discussion of some kind must already have taken place. As mentioned in the beginning of the results section of the present paper, there was a tendency not to dwell on one solution but instead to let every student present their solution even when they were similar. Since they were unaccustomed to applying their own reasoning to that of someone else, this became the focus. The teacher was not used to dwelling on one solution. For this reason, the teacher prepared several solutions in advance for use with talk move 4, which made the use of talk move 4 more relevant since the importance of using different solutions became evident.

Talk move 5 -Waiting

Talk move 5 was tried when a student appeared to need more time to think during a discussion. However, even if trying out talk move 5 on several occasions, the intended result was not achieved. That is, in this classroom time alone were not found to enable reasoning among the young students.

When and how to use the different talk moves

In this study, talk moves were used in classroom discussions, with the teacher deciding when and how to use them. As described above, different ways of using talk moves were explored. Initially, the teacher used talk moves as described in Table 1. However, there was a need to adapt them so that the teacher would know which one to use and when. There was also a need to find a structure that allowed the teacher to be spontaneous when addressing young students' discussions. Talk moves were adapted in a structure, and this structure was tried out with different mathematical content. This exploration and adaption of talk moves resulted in the addition of one talk move (TM0), the exclusion of another (TM5), and the expansion of one talk move to include multimodal elements (TM1). Table 2 illustrates how talk moves were used and what questions were posed during classroom discussion. During the lessons, the teacher always started with TM0 and then continued with TM2, TM3, and TM4. TM1 was used in parallel with all other talk moves, based on its purpose to clarify students' explanations by both repeating what a student had said in words and by using representations. Table 2 illustrates the result, i.e. how talk moves were purposive used in the last design cycle.

Discussion

This section discusses the use of talk moves with young students to promote an equitable mathematics education. At the beginning of this study, math talk was dominated by the teacher initiating a question and a student responding to the question. To enable mathematical reasoning among the young students in this classroom, a shift in norms for math talk was needed [START_REF] Kazemi | Intentional talk: How to structure and lead productive mathematical discussions[END_REF])a shift from recitation to reasoning. The young students in this classroom were unaccustomed to building on each other's thoughts to reason on mathematical content as this had never previously been asked of them. Talk moves were used to change the norms for discussions about mathematics in this classroom [START_REF] Kazemi | Intentional talk: How to structure and lead productive mathematical discussions[END_REF]. The use of talk moves made evident a fundamental challenge, that being that some students simply did not understand the mathematical content. For mathematics education to be equitable, all students must have the opportunity to understand its content. By using talk moves, as described in The reason for using talk moves, as described in this study, was to promote equitable participation in a mathematics classroom. When a student did not understand the mathematical content being discussed, it was impossible to explain a solution (TM0) or explain a fellow student's solution (TM2); to agree or disagree with a solution (TM3); or to add something to the discussion (TM4). Under these circumstances, something else was needed for talk moves to contribute to equitable mathematics education. This is why talk move 1 was expanded to include multimodal elements to help students to understand mathematical content. With this adaption, the definition of talk movesas units of talk intended to draw a response from a student in some way -was challenged (O'Connor & Michaels, 2017, p. 168). Talk move 1 do not intend to get a student to respond in some way; rather, it intends to get all students to understand enough of what is being discussed to then later be able to respond in some way. Although talk move 1 deviate from the original definition of talk moves, it seems particularly important in the pursuit of an equitable mathematics education. Revoicing as an important strategy in the teaching of mathematics, can also be found in [START_REF] Herbel-Eisenmann | Muddying the clear waters": Teachers' takeup of the linguistic idea of revoicing[END_REF]. Talk move 1 was used whenever a student showed signs of not understanding the mathematical content discussed, which is why the teacher's role changed. Instead of posing questions, the teacher highlighted and clarified the mathematical content of a student's solution. This contrasts with TM0, TM2, TM3, and TM4, which were all used in a certain order by the teacher posing questions to the students. That TM5 did not work as intended in this study, may be due to the young age of the students or the context of the specific classroom. Further studies will be needed to elaborate on these issues.

The findings imply that talk moves [START_REF] Chapin | Classroom discussions: Using math talk to help students learn[END_REF] do not necessarily contribute to an equitable mathematics education when used with six-year-olds. A prerequisite for talk moves to contribute to an equitable mathematics education is that all students are given the opportunity to understand the mathematical content that is discussed. To avoid falling into a transmission of knowledge [START_REF] Cazden | Classroom discourse[END_REF], the teacher needs to take responsibility for students' understanding of content. The findings demonstrate that a focus on students' understanding of mathematical content requires the use of TM0 and TM1 in the pursuit of more equitable mathematics education.

Table 1 : Talk moves (TM) as described by Chapin et al. (2009, p. 13)
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Table 2 : Talk moves as used in this study, adapted to fit the of a class of young students
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	TM1 Revoicing/Representing	TM0 Sharing
	Teacher repeats what a student said and	Asking students to describe a solution. "How did you complete
	use representations to show a solution.	this task?"
		TM2 Repeating
		Asking Students to Restate Someone Else's Reasoning. "Can
		you repeat what he just said in your own words?"
		TM3 Reasoning
		Asking Students to Apply Their Own Reasoning to Someone
		Else's Reasoning. "Do you agree or disagree and why?"
		TM4 Adding on
		Prompting Students for Further Participation. "Would anyone
		like to add anything else to this?"

  Table 2, the norms for math talk changed, and more students started to reason with each other during classroom discussions. Since different mathematical content, such as number lines, mathematical patterns, and division, was focused on in different cycles talk moves, as described in Table 2, work with different mathematical content.