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Both teacher noticing and self-reflection skills are important prerequisites for the professional development of pre-service teachers (PSTs) in mathematics. The use of video clips has proven to be effective in promoting these skills, although PSTs often find it difficult to focus on student thinking. In the design research project presented here, PSTs for elementary schools are supported in developing their noticing of children's mathematical thinking by being prompted for Taking different Perspectives. An interview study was conducted to investigate which perspectives were taken, and what role they played in the noticing processes. The interpretatively derived results indicate that Taking different Perspectives can be used for documenting, inquiring, advancing, and assessing student thinking.

Introduction

This paper focuses on two means for teacher professionalization, which have a long tradition in (mathematics) education research: teacher noticing and (self-)reflection. Over the last two decades, a lot of research has been conducted on teachers' professional vision and noticing [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. Various studies show that taking an interpretative stance on the analysed situation (rather than a descriptive one, [START_REF] Jacobs | Professional noticing of children´s mathematical thinking[END_REF][START_REF] Van Es | A framework for learning to notice student thinking[END_REF] as well as addressing in-depth aspects of the situation such as the students' thinking [START_REF] Friesen | Pre-service teachers' growth in analysing classroom videos[END_REF][START_REF] Star | Learning to observe: Using video to improve preservice mathematics teachers' ability to notice[END_REF][START_REF] Van Es | Mathematics teachers' 'learning to notice' in the context of a video club[END_REF] can be challenging especially for novice teachers. However, a carefully designed use of video clips can foster these abilities. From a different theoretical view, videos of teaching and/or learning situations can also be used as a means to foster (pre-service) teachers' competencies in self-reflection, i.e. thinking about their own knowledge, beliefs, and possibilities [START_REF] Finlay | Reflecting on 'reflective practice[END_REF], which is also perceived to be beneficial in professional development. In this paper, we explore the potential of encouraging pre-service teachers (PSTs) to Taking a different Perspective as a means to address more in-depth components of a videotaped situation (e.g. student thinking) from an interpretative stance.

Teacher Noticing

Teacher noticing is seen as a key element of teachers' practice and has a central influence on students learning [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. It is understood as making sense of a complex teaching-learning situation from a background of mathematical, -didactical as well as pedagogical knowledge, and can be seen as a mediator between professional knowledge and professional action [START_REF] Blömeke | Beyond dichotomies competence viewed as a continuum[END_REF].

The construct teacher noticing is conceptualized by three, closely interwoven dimensions (van Es & Sherin, 2021): ( 1) identifying what is noteworthy in the situation (attending or selective attention), (2) using one's knowledge and experience to make sense of what is observed (interpreting or knowledge-based reasoning), and (3) constructing interactions to gain further information during the noticing process (shaping).

Concerning the first dimension in mathematics education, it has been found that noticing students' mathematical thinking is especially conducive to providing rich learning environments and productive mathematical discourse in the classroom [START_REF] Jacobs | Professional noticing of children´s mathematical thinking[END_REF]. The second dimension draws on one's own experience and professional knowledge, which contains pedagogical knowledge, content knowledge, as well as pedagogical content knowledge [START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF]. Van Es (2011) and van Es and [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF] distinguish here between three general stances to interpret what is noticed: the descriptive, the evaluative, and the interpretive stance. The interpretive stance is considered to be the most demanding, but also the most valuable in order to get as deep as possible into students' thinking processes and their conceptual understanding. In addition, van Es and [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF] emphasize adopting a stance of inquiry as important for the interpreting process, i.e. the intrinsic motivation to figure out what is going on (p. 22). The third dimension involves the "creation of interactions" (van Es & Sherin, 2021, p. 24), especially with the aim of gaining access to additional information, which can then support the further noticing process of attending and making sense of student thinking. This includes assessing questions to reveal the students' thinking, but not questions to advance the students' thinking. The latter would be accounted for in a different conceptualization of noticing, which proposes 'decision making' -i.e. deciding how to respond to what was attended to and interpreted -as a third dimension instead of shaping [START_REF] Blömeke | Beyond dichotomies competence viewed as a continuum[END_REF][START_REF] Jacobs | Professional noticing of children´s mathematical thinking[END_REF]. While his paper follows the framework by van Es and [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF], advancing questions and other responses will also be taken into account as a direct continuation of the noticing process.

In the case of novice or even pre-service teachers (PSTs), it is not surprising that they tend to be less expert in noticing as they cannot draw back on a body of teaching experience. In particular, PSTs often tend to report on events chronologically rather than interpreting them in analytic chunks and provide limited or no evidence for interpreting children's thinking [START_REF] Jacobs | Professional noticing of children´s mathematical thinking[END_REF]. Several studies have shown that using videos can improve the way PSTs notice [START_REF] Van Es | Mathematics teachers' 'learning to notice' in the context of a video club[END_REF][START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. In-and pre-service teachers alike tend to focus on teachers' actions in the beginning, but over time shift their attention to students' actions and increase their focus on interpreting students' mathematical thinking in more detailed ways [START_REF] Star | Learning to observe: Using video to improve preservice mathematics teachers' ability to notice[END_REF][START_REF] Van Es | Mathematics teachers' 'learning to notice' in the context of a video club[END_REF]. While there is research on what (pre-service) teachers attend to (e.g. [START_REF] Friesen | Pre-service teachers' growth in analysing classroom videos[END_REF], there is room to investigate more in-depth how processes of interpreting and shaping take place and how specifically they can be fostered. In order to do so, this paper draws on theories of self-reflection.

Perspective taking as a means to foster noticing

While the construct noticing captures mainly the selective perception and processing of external events, an important aspect of teacher professionalization is also self-reflecting on one's own actions as well as one's own assumptions, knowledge, competencies, feelings, etc. [START_REF] Finlay | Reflecting on 'reflective practice[END_REF]. With regard to teachers, reflection has the role of a 'mediating activity' (Leonhard & Rihm, 2011, p. 242) between classroom experiences, personal expectations and beliefs, and the available pedagogical, didactic, and professional knowledge. [START_REF] Freudenthal | Revisiting mathematics education: China lectures[END_REF] defines reflecting itself as taking someone else's perspective with the goal of learning more about oneself:

[W]hen I use the word 'reflection', I mean mirroring oneself in someone else in order to look through his skin (...). It becomes reflecting on oneself, on what one did, felt, imagined, thought, on what one is doing, feeling, imagining, thinking. (p. 104) [START_REF] Mason | Teaching as disciplined enquiry[END_REF] also emphasises the importance of the exploration of origins and variations of learners' actions against the backdrop of their own experience "in order to be sensitive to learners" (p. 207).

The idea of Perspective Taking as a means for noticing is included in the construct of interpretative frames proposed by [START_REF] Sherin | Teacher noticing via video: The role of interpretive frames[END_REF]. These frames function as lenses through which a situation is perceived and interpreted. In a study with 15 in-service teachers, [START_REF] Sherin | Teacher noticing via video: The role of interpretive frames[END_REF] observed the Perspective Taking as in imaging oneself in the role of the teacher in a shown video. However, based on a wider literature review, there is a variety of different possible perspectives: different theoretical perspectives, the perspective of different actors in the situation (Rank et al., 2019, p. 107), or the perspective of oneself in a fictitious and/or foreign situation [START_REF] Schnell | personally would have done it the other way' -Pre-service teachers' perspective taking when noticing mathematical thinking[END_REF]. In a study on written video analyses of 280 PSTs, [START_REF] Schnell | personally would have done it the other way' -Pre-service teachers' perspective taking when noticing mathematical thinking[END_REF] illustrated how 32 participants used Perspective Taking without a specific prompt to do so. These PSTs mainly took the perspective of themselves solving the task given to a third-grader shown in the video. Similar to [START_REF] Mason | Teaching as disciplined enquiry[END_REF], they compared their own approaches to that of the child in the video clip and often succeeded to take an interpretative stance on the student thinking. Overall, their results indicated that Perspective Taking might be supporting an interpretative stance rather than a solely descriptive or evaluative one.

Building on these results, a closer look at Perspective Taking as a means to foster Noticingespecially interpreting and shaping -seems promising. Therefore, an interview study was designed specifically in order to encourage PSTs to Perspective Taking. In this paper, the collected data will be analysed along with the following research questions:

(1) Which perspectives can be reconstructed? (2) What role do the reconstructed instances of Perspective Taking play in PSTs' noticing? (i.e. What are the purposes of Perspective Taking in PSTs' noticing processes?)

Study design and methods

The presented data was collected in an ongoing, content-specific design research project with a focus on (pre-service) teacher professionalization [START_REF] Prediger | Design research with a focus on content-specific professionalization processes: The case of noticing students' potentials[END_REF]. It aims at the research-based creation of a learning environment for PSTs for primary schools focused on mathematical patterns and structures, while at the same time developing contributions to local theories on fostering PSTs' noticing of student thinking and reflection by Perspective Taking. These goals are addressed in iterative, intertwined research cycles, of which the first looked at PSTs' written analyses of a video clip that was presented at CERME12 [START_REF] Schnell | personally would have done it the other way' -Pre-service teachers' perspective taking when noticing mathematical thinking[END_REF]. For the second cycle, the aim is to explore the role and connection between Perspective Taking and noticing in more detail.

For a more in-depth insight into PSTs' processes of noticing and Perspective Taking, interviews with three PSTs were conducted on the analysis of a roughly 4 minutes long video clip (Figure 1). All three PSTs were experienced as tutors for a lecture on mathematics education for PSTs in their first year of their university studies. Thus, it might be possible that their noticing of the video clips and maybe also their processes of Perspective Taking is more elaborate than those of academically younger PSTs. In this second research cycle, we decided specifically for these knowledgeable interview participants to explore rich processes of Perspective Taking to develop categories, and also be later able to compare their processes with those of younger PSTs. The interviews were conducted by the first author and had a duration of 30 to 45 minutes. Videotaped were the interviewer and interviewee as well as the movements and actions of the latter in the video software used to play the video clip (pauses, rewinds, etc.). This paper focuses on Hannah (7 th semester), who was assigned to take the perspective of the students in the video clip for describing the process, analyse the students' thinking along competencies and skills to activate pedagogical content knowledge, and take the perspective of the instructor to find out more about their reasoning and skills. For the data analysis, the interviews were fully transcribed and then divided into idea units, for which the assignments as well as the interviewer's questions roughly served as structuring elements. Next, the segments were scrutinized in terms of possible instances of Perspective Takings. Indicators for this were either a statement, sometimes with direct speech ("you could have asked '1 times 9, how about that' as a counter question", Hannah in the Teacher Perspective, line 138), or when ascribing concrete thoughts to the people in the situation ("...for the 9, he thinks about with what a number can be multiplied to get the 9 as a result", Merle in the Student Perspective, line 48). For the identified segments, a microgenetic learning analysis [START_REF] Parnafes | Microgenetic learning analysis: A methodology for studying knowledge in transition[END_REF] 

Findings

We report on the case of Hannah, whose interview had a duration of 45 minutes in total. In the interview, she decides to first fully watch the video clip before rewinding and commenting on it. Overall, we perceive Hannah's actions as noticing, as she is identifying relevant aspects of the situation (here mainly the inconsistent rule of the students) and uses her own knowledge and experience to make sense of it -from different Perspectives.

In the following excerpts, beginning 18 minutes into the interview, Hannah focuses on a situation in the presented clip, in which the 3 rd graders filled in the given cards as presented in Figure 1 (right).

Asked by the instructor about their rule, they describe how they find a multiplication task with the given number as result. It remains unclear how they decide which of the factors they write down.

Segment 1: Student Perspective for documenting the student thinking 110 Hannah (…) well, they always make a multiply task out of it (…) 112 Hannah

So "What's 45'?" or "What's 14'?" and then they actually just pick a .. um product so out of, (…) nope a factor that they write in (…)

Before the presented segment, the interviewer asks Hannah to describe what rule the kids are following. Here, the PST responds by using direct speech (l. 112) from the point of view of the students, which was not uttered verbatim in the video clip. Thus, in this situation, the PST is acting from the Student Perspective by verbalizing what she believes to be their thinking about the mathematical content. By using the wordings "multiply task" (l. 110) and "what's", she is also using more informal language before switching to the technical terms ("product" and "factor") in the second part of line 112. Comparing the way Hannah verbalizes these sentences, she seems more sure in her statements and formulates them less carefully than her following thoughts. The reason for this Perspective Taking therefore might be for her to document the part of the students' approach, which Hannah is rather certain about, and also to answer the interviewer's question. After this, she addresses the aspects of the students' reasoning that are harder to reconstruct.

Segment 2: PST Perspective for inquiring about the student thinking (l. 114-133) 114 Hannah Um, yes, and I thought that maybe somehow they would put the smaller one in, but they didn't. So, because-well, 5 is the smaller one now, so, because so for 9 and 5, 5 is the smaller one, but now with 14 you still have 7, and 2 would be theoretically the smaller one, um, yes. (…) 118 Hannah That's why ... they don't have this rule after all, because at first, I thought maybe they would solve the whole thing that way.

Hannah is trying to figure out how the children identified the factors of the multiplication task that they wrote down in the empty fields. As she is elaborating on her thought process about how she reconstructed the students' reasoning, and why she refuted her initial assumption about their rule (l. 116), she seems to be staying in her own PST Perspective. While she is not taking the perspective of someone else, it is interesting how she changes from the students' perspective to her own, which was already started in line 112 with the change in wording. Therefore, this instance is included in the reconstruction of Hannah's processes of Perspective Taking. In this segment, Hannah is inquiring about the students' thinking by trying out potential explanations and rules. In the following, she also draws a connection between her own initial approach to the task (which was not in line with the intended activity) and the students' possible reasoning:

125 Hannah (...) or maybe he also thought that somehow it might have something to do with dominoes' (...) like me at the beginning (laughs); that you have to put [the cards] together or something and then there is 5 and 5, which you can put together.

However, the PST also dismisses this idea and ultimately aborts her inquiring process into the students' reasoning. She then continues watching the video clip.

Segment 3: Teacher Perspective for advancing the student thinking (l. 135-148) 138 Hannah Yes there-maybe one could have asked again "1 time 9, so what about that?" as a counter-question, maybe they would have gotten it a bit (...) 143 Hannah So that they maybe think a bit longer and stay a bit longer with the task before formulating the rule

In the video clip, the students write down "3" next to the given number 9. Asked by their instructor, they explain that there is no other option, as 9 is 3 times 3. Here, Hannah formulates an alternative question "one could have asked" (l. 138) in direct speech from the Perspective of the Teacher who acts in the situation. Here, one could argue that this might also be Hannah in her PST Perspective; we made the methodical decision to assume the Teacher Perspective whenever teaching-related activities and/or utterances are proposed (i.e. assessing, mentoring, supporting, etc.) while the PST Perspective is reconstructed only in instances where the PSTs are thinking about their own approaches and thought processes. In this situation, Hannah's goal for her intervention from the Teacher Perspective seems to be to advance the students' thinking by creating a cognitive conflict. In asking about a different multiplication for result 9, the children might "think a bit longer" (l. 143) and then might have picked up on the inconsistencies in their rule and developed their approach further.

Segment 4: Teacher Perspective for assessing the student thinking (l. 149-155) Turning to the second assignment in the interview, where Hannah is asked to explain what mathematical knowledge, concepts, and skills the children use, the PST is again acting from the Teacher Perspective and assesses what the kids are already 'good at' (l. 149).

149 Hannah (...) so you can say that they-they have already mastered the um multiplication quite well and there, I think, act quite confidently and can directly um ... yes also assign which um [multiplication] times table this is' Interestingly, while the question by the interviewer aimed at a more in-depth analysis of the student thinking by drawing on pedagogical content knowledge, Hannah uses the prompt to evaluate the students' competencies, pushing her more into the evaluative stance (van Es, 2011).

Summary and discussion

Overall, an in-depth look at Hannah's noticing process reveals how she takes different perspectives, which seem to be assigned different purposes (cf. Figure 2).

First, she starts with documenting the children's thinking from the Student Perspective, which might be interpreted as a process of attending. For interpreting their reasoning, she then switches to her own PST Perspective, and not only tries to make sense of the students' thinking but also addresses her own analytical inquiring process of possible explanations and reasons for their dismissal. The PST Perspective had also been observed in the written analysis of a video clip by PSTs in [START_REF] Schnell | personally would have done it the other way' -Pre-service teachers' perspective taking when noticing mathematical thinking[END_REF]. Here, the participants imagined themselves in the situation presented in the video and compared their own approach to the task, reasoning, skills, etc. to that of the child in the video clip.

In contrast to that, Hannah's PST Perspective seems to be less about hypothetically experiencing the situation, but rather illustrates her inquiry stance and her intrinsic motivation to understand the students' reasoning [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. As she shows an interpretative stance throughout this phase, her actions seem more in line with [START_REF] Mason | Teaching as disciplined enquiry[END_REF] call for exploring the origins and of the students' actions to be sensitive to their reasoning. It is interesting how Hannah is not using the Teacher Perspective for shaping, i.e. to gain more information on the students' thinking by formulating diagnostic questions [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. Instead, she ends the inquiry process by describing how she would advance the students' thinking through cognitive conflict, as well as then assessing their competencies. Note that according to van Es and Sherin (2021), these processes would not be perceived as noticing, but rather as part of the next steps in teaching, i.e. making didactical decisions (e.g. [START_REF] Blömeke | Beyond dichotomies competence viewed as a continuum[END_REF][START_REF] Jacobs | Professional noticing of children´s mathematical thinking[END_REF].

In summary, the results show how the different perspectives seemed to play different roles in Hannah's noticing process, in which she mainly keeps an interpretative and also specifically inquiring stance. Guiding PSTs to take over different perspectives thus might help them to gain deeper analytical access not only to student thinking but also to their own reasoning. In the next research phase, these findings will be compared and contrasted to the interviews of the other two PSTs to investigate the role of Perspective Taking for fostering noticing further.
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 1 Figure 1: Description of the video clip "Guess my Rule"

  was conducted, which included a turn-by-turn analysis of the transcript to (a) gradually reconstruct the overall reasoning of the PSTs throughout the segment, (b) identify the different Perspectives, and (c) reconstruct the purpose of the Perspective Taking in the specific moment of the transcript. Comparing and contrasting the results of steps (b) and (c) lead to the construction of thematic categories (Student, Teacher, and PST for Perspectives; documenting, inquiring, advancing, and assessing for purposes), which will be presented below.
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 2 Figure 2: Perspectives and purposes in Hannah's noticing of the student thinking