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Introduction

Over the last decades, there has been a lot of research into teachers' practices with a focus on professional vision and noticing [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. Especially noticing students' mathematical thinking is perceived as a prerequisite to providing rich learning environments and a productive mathematical discourse [START_REF] Jacobs | Professional noticing of children's mathematical thinking[END_REF]. Nevertheless, not only what teachers notice is important, but also how they analyze what they have noticed [START_REF] Van Es | Mathematics teachers' "learning to notice" in the context of a video club[END_REF][START_REF] Van Es | A framework for learning to notice student thinking[END_REF]. Several studies have shown how regular video club meetings can improve the way participants reason [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]. Mathematical content knowledge (Friesen et al., 2015) and pedagogical content knowledge [START_REF] Prediger | Deepening prospective mathematics teachers' diagnostic judgments: Interplay of videos, focus questions, and didactic categories[END_REF] provide categories along which certain aspects of a situation (including student thinking) can be noticed. However, more research is needed into to what extent pre-service teachers (PSTs) are able to notice specific aspects if they are provided with video material that allows them to focus more closely on a mathematical situation rather than a whole-classroom activity. In this paper, we will make the argument that Perspective Takingi.e. imaging oneself in the teaching-learning situation presented in the video clipfacilitates noticing and especially interpreting rather than merely describing events.

Noticing as a goal in teacher education

Important aspects of teaching are to provide students with learning opportunities and to react adequately to their needs and potentials. The construct 'teacher noticing' refers to the process of making sense of complex classroom environments (Jacobs et al., 2010, p. 170). Generally, noticing is divided into three dimensions: (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) [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. According to van Es (2011) and van Es and [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF], there are three general stances to interpret what is noticed: descriptive, evaluative, and interpretive. Interpreting is perceived to be the most sophisticated action and is driven by a stance of inquiry, i.e. the intrinsic motivation to figure out what is going on: "interpreting is not only about trying to make sense of a phenomena [sic] but also involves seeing observed phenomena as something worth trying to figure out" (van Es & Sherin, 2021, p. 22; see also [START_REF] Van Es | A framework for learning to notice student thinking[END_REF].

As research has shown, the ability to notice can be facilitated by (regularly) reflecting on video clips from situations related to teaching and/or learning (Friesen et al., 2015;[START_REF] Prediger | Deepening prospective mathematics teachers' diagnostic judgments: Interplay of videos, focus questions, and didactic categories[END_REF][START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. Providing regular meetings of video clubs with in-service teachers, van Es (2011) and [START_REF] Sherin | Teacher learning in the context of a video club[END_REF] found that the participants had a tendency to take a descriptive and evaluative stance in the first session, but adopted more often an interpretative stance in the last. Inservice and pre-service teachers alike tend to focus on the teachers in the beginning, but over time shift their attention to students' actions and thinking [START_REF] Van Es | Mathematics teachers' "learning to notice" in the context of a video club[END_REF][START_REF] Star | Learning to observe: Using video to improve preservice mathematics teachers' ability to notice[END_REF]. Regarding the evaluative stance, [START_REF] Karsenty | From judgmental evaluations to productive conversations: Mathematics teachers' shifts in communication within a video club[END_REF] illustrate how in-service teachers move from predominantly judgmental comments to justifying different perspectives over the course of a video club. While they argue that this allows for more productive discussions, they also find an overall decline in evaluating actions in favor of openly discussing specific aspects of practice and pedagogy.

Looking specifically at PSTs, it is not surprising that they tend to be less proficient in noticing as they normally lack the experience of teaching as well as the theoretical categories from content knowledge and pedagogical content knowledge. They tend to chronologically report on events rather than interpreting them [START_REF] Van Es | Learning to Notice: Scaffolding New Teachers´ Interpretations of Classroom Interactions[END_REF] and provide limited or no evidence for interpreting children's understandings [START_REF] Van Es | Learning to Notice: Scaffolding New Teachers´ Interpretations of Classroom Interactions[END_REF][START_REF] Jacobs | Professional noticing of children's mathematical thinking[END_REF]. However, the depth of the analyses by PSTs may depend on the type of video clip: Using a full-length video of a wholeclassroom period, [START_REF] Star | Learning to observe: Using video to improve preservice mathematics teachers' ability to notice[END_REF] found that PSTs had trouble focusing on important aspects and "generally do not enter teaching methods courses with well-developed observation skills" (p. 107)but were able to develop them over time. In contrast to that, [START_REF] Prediger | Deepening prospective mathematics teachers' diagnostic judgments: Interplay of videos, focus questions, and didactic categories[END_REF] used a shorter sequence from a one-on-one interview with a student in a study with 159 PSTs. Their findings illustrate howeven before an intervention -a majority (roughly 65 %) is able to focus on student thinking rather than making only surface judgments.

While the goal is to deal with the full complexity of a whole classroom, these findings indicate that it might be fruitful to start with a reduced setting for PSTs. Overall, learning to notice is complex, requires time and experience. Especially for developing an interpretative stance, PSTs should learn to be aware of themselves and their own expectations as a prerequisite for noticing [START_REF] Mason | Teaching as disciplined enquiry[END_REF].

Perspective Taking as a personal interpretative frame [START_REF] Mason | Teaching as disciplined enquiry[END_REF] describes the importance of self-awareness to being able to notice and facilitate student thinking:

Ongoing enquiry into the actions available to learners and into ways of both triggering them and making them available for inspection involves ongoing enquiry into the origins of the actions, which underpin different topics. Ongoing enquiry into the origins and variations of those actions in one's own experience is necessary in order to be sensitive to learners. (p. 207) Thus, the own experiences and approach to a certain task can serve as an important starting point for understanding and interpreting students' actions. [START_REF] Freudenthal | Revisiting Mathematics Education: China lectures[END_REF] uses the term reflection for "mirroring oneself in someone else in order to look through his skin, to explore him, to take him in" (p. 104). This type of reflection leads to a gain of knowledge not only about the other person but also about their own behavior and knowledge. The own experience serves as an anchor and/or priming for perceiving and analyzing the student's behavior. It also plays into the idea of recognizing choices and alternatives for a specific situation [START_REF] Mason | Teaching as disciplined enquiry[END_REF].

Regarding the process of diagnosing, [START_REF] Nickerson | How we know -and sometimes misjudgewhat others know: Imputing one's own knowledge to others[END_REF] proposes a descriptive framework, in which experts use their own knowledge as a model to compare to another (a child's) model of knowledge. As [START_REF] Philipp | Diagnostic Competences of Mathematics Teachers with a View to Processes and Knowledge Resources[END_REF] points out, using the own (expert) perspective as a starting point for assessing a learner might yield potential biases, such as over-or underestimating the challenge for a novice. However, carefully comparing and contrasting the own and the child's actions might lead to a higher awareness of both differences and commonalities, and support the focus on student thinking.

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: "In each interpretative frame, the way [a teacher] makes sense of the video ([i.e.] knowledge-based reasoning) is both constrained by and contributes to what [he/she] notices in the video ([i.e.] selective attention)" (p. 10). In an interview study with 15 in-service teachers, the authors identify 13 interpretative frames, one of which is Perspective Taking. This frame was found in regard to teachers imagining themselves in the role of the teacher in the video clip, but only four out of the 15 participants showed this frame. The authors offer as a brief potential explanation that the teachers only use Perspective Taking when the depicted instruction is in line with their own pedagogical approach. However, we see two problems with this explanation: First, by only taking the perspective of the shown teacher (rather than a student), Perspective Taking might not lead to a better understanding of student thinking. Second, if Perspective Taking only occurs in situations close to the own approach, it cannot help with getting to know alternative interpretations and actions.

Overall, one can assume that Perspective Taking has the potential to facilitate PSTs' learning to notice student thinking processes. In this paper, we address to what extent it might be found in PSTs' written analyses even at the beginning of their university studies in order to identify potential starting points for subsequent teacher education material. Thus, our presented study aims at the following research questions:

1. To what extent analyze PSTs the video clip by taking over a different perspective? 2. Which role does the Perspective Taking play in PSTs' analyses?

Study design & methodology

Data Gathering: To pursue the research questions, the study was carried out in the context of a lecture on mathematics education aimed at prospective primary school teachers (PSTs) in their first year of their three-year-long university studies in Germany. We collected written analyses of a video clip by 280 PSTs (35 male (12.5 %), 244 female (87.1 %), 1 diverse), of which 256 were in their first or second semester.

The video clip is roughly four minutes long and shows an excerpt from a one-on-one mathematical interview with the second-grader Mats, which is situated in the context of arithmetic learning. In the video, Mats first is working on a task where he has to find pairs of red and blue cards (unstructured and structured representations) with the same number of dots. Later, he describes his strategies. The video was uploaded to the lecture's accompanying online learning platform and was used as a preparation for the following lesson on counting and number sense. The PSTs were asked to answer the following questions in a text of up to one page: "Describe how Mats solves the task. What do you notice and which parts are especially interesting to you?" Data Analysis: In order to see if PSTs were using a Perspective Taking frame and which role it played in their analyses, we used a qualitative content analysis approach [START_REF] Kuckartz | Qualitative Text Analysis: A Systematic Approach[END_REF]. The content analysis performed included the following steps:

1. Preparing the data 2. Segmenting written products of the 280 participants into idea units for analysis and coding each idea unit with one or more of the concept-driven categories based on the interpretative frames by Sherin and Russ (2014) 3. Focusing on all instances of the interpretative frame Perspective Taking: inductively identifying sub-categories from the data by comparing and contrasting the codings in regard to the questions whose perspective was taken (cf. resulting set of subcategories in Table 2).

In addition to Sherin and Russ's (2014) definition of Perspective Taking, we included not only instances where someone in the situation was mentally replaced, but also where the participants imagined themselves (possibly additionally) in the situation. 4. Focusing on all instances of Perspective of > PSTs as Task Solver: coding each idea unit with one Stance identified by van Es and Sherin (2021) and van Es (2011) (cf. Table 1)

All steps were carried out by both authors and results were consensually validated. 

Findings

Out of the 280 PSTs, 32 persons were identified to use a Perspective Taking frame with 38 different instances in total. Table 2 gives an overview of the findings. Overall, four different sub-categories were identified in terms of whose perspective was taken.

In nearly all instances (32), the PSTs imagined themselves in the situation as the ones who had to solve the task (but with their current mindset and skills). We identified three instances of taking the child's perspective, in which actions and/or statements of Mats were either explained or questioned from a student's point of view (as in the example in Table 2). There were two instances in which we used the category of "Teacher", however, both are far less explicit than what [START_REF] Sherin | Teacher noticing via video: The role of interpretive frames[END_REF] found. Rather, in the example shown below, the assessment that the second part of the video is "where the actually important process of the task takes place" was interpreted as taking over a diagnostic perspective by identifying Mats' explanations as especially meaningful for understanding the student's thinking. The second utterance in this category also shows a diagnostic perspective referring to "immediately being aware of Mats' problems" (f1215). Lastly, one PST took the perspective of the course instructors who had administered the video analysis task (cf. Table 2). Due to the dominance of the PSTs as Task Solver category, further analyses were concentrated on these 32 instances. Of these, 26 instances focused on differences between their own approach and the one shown by the child in the clip, five referred to commonalities, and one did neither.

As Table 3 shows, all stances identified by Sherin and van Es (2021) and van Es (2011) were found when looking at Perspective Taking > PSTs as Task solver. In eleven cases, there was a mere description of differences (none of these instances related to commonalities) between the own and the child's approach. Looking at the evaluative stance, we included similar to [START_REF] Karsenty | From judgmental evaluations to productive conversations: Mathematics teachers' shifts in communication within a video club[END_REF] assessments of the situation in which the different perspectives served as a sort of measure or suggestions of alternatives (as shown in Table 3). Here, in six cases, the PST's approach served as a better way to solve the task than what Mats did. In the only instance where a commonality was described, the PST gave a positive evaluation, stating how they were surprised that a child was able to tackle the task similarly to themselves. 

"What I find noteworthy here is that Mats divided the blue card with seven points into six and one, while I myself would rather divide between the lines, so into three and four." (f1059)

Evaluative Stance ( 7)

"Here I notice in particular that I personally would probably have done it the other way around, [... because] I think it would be quicker to find the matching card." (f1083)

Interpretative -Reasoning ( 8)

"For me it was very obvious to calculate 3+4=7 but for him there were six dots and one more.

Probably he compared the structure of the dots with a structure known to him, namely the two times three dots on the card with six dots." (f1062b)

Interpretative -Generalizing ( 6)

"What I personally also find very interesting is how each person uses a different method for counting points, as I myself would have approached some numbers very differently." (f1068)

Belonging to an interpretative stance, we identified two categories: reasoning and generalizing. There were eight instances in which PSTs described differences (5) or commonalities (3) and formulated possible reasons for these observations. Here, the participants used background knowledge for example on developmental levels or everyday experiences of young children (cf. Table 3). Lastly, there were six instances in which the Perspective Taking resulted in stating generalizations.

Here, in two instances, the PSTs used the comparison with their own perspective to attribute certain competencies to the child. In the other cases, they communicated how they themselves as PSTs learned something from the differences perceived.

Discussion

Regarding the first research question, 32 out of the 280 PSTs did use an interpretative Frame by taking a different perspective in their analysis of the video clip. Comparing our results (Table 2) to [START_REF] Sherin | Teacher noticing via video: The role of interpretive frames[END_REF], it might be surprising how often our participants imagined themselves in the situation and how rarely they took the perspective of the teacher or the child. One explanation for this might be the type of video clip, in which the interviewer is staying mostly in the background so that there is not much of a teacher's perspective in the situation to take over -especially as academically young PSTs lack experience with teaching. Furthermore, relating to the thinking of a second-grader might be challenging due to the age difference, and therefore neither the perspective of a teacher nor a child is close to the PSTs. However, most of our participants recently graduated from school and might well remember how they themselves solved tasks. As Philipp (2018) pointed out, there is a potential risk of a biased judgment when using oneself as the sole point of reference. However, according to [START_REF] Mason | Teaching as disciplined enquiry[END_REF], drawing on differences between the own approach and the child might lead to widening the own knowledge of possibilities and make PSTs more receptive to student thinking.

As our analysis regarding the second research question shows, only in a third of the cases was the own perspective used for a mere description of the video clip. Some PSTs managed to use their own perspective in an evaluative or even interpretative stance. Keeping in mind that these PSTs were participating in their first course on mathematics education, not all did use adequate categories of content knowledge or pedagogical content knowledge in their analysis. However, they seemed to be inclined to not only describe the student's behavior in contrast to their own but also look for possible explanations. This might be an indicator of an inquiry stance, which was argued by van Es and Sherin (2021), van Es (2011), and [START_REF] Mason | Teaching as disciplined enquiry[END_REF] as the driving force in noticing. While one could argue that the generalization from one case (or video clip) might lead to an over-generalization and thus to an assessment bias [START_REF] Philipp | Diagnostic Competences of Mathematics Teachers with a View to Processes and Knowledge Resources[END_REF], we believe that especially those PSTs who communicated a 'lesson learned' widened their knowledge horizon on possibilities how young students make sense of a task, which is an important prerequisite for noticing [START_REF] Mason | Teaching as disciplined enquiry[END_REF].

Furthermore, the number of evaluating instances is lower than what was expected with respect to the study by [START_REF] Karsenty | From judgmental evaluations to productive conversations: Mathematics teachers' shifts in communication within a video club[END_REF]. A possible explanation lies in the sample of looking only at Perspective Taking instancesthe ongoing analysis of other frames indicates a much higher number of evaluative stances overall. A carefully formulated hypothesis is that Perspective Taking might be less likely to lead to evaluating, which would be in line with the benefits described by [START_REF] Mason | Teaching as disciplined enquiry[END_REF].

Implications for teacher education and further research

Overall, the presented study showed that even though there was no specific prompt for it, roughly 10 % of the PSTs used Perspective Taking in their written analyses of a video clip from a mathematical interview. Imagining oneself as a PST being presented with the same task as the child in the video can lead to different interpretative stances. Similar to [START_REF] Sherin | Teacher learning in the context of a video club[END_REF] and van Es (2011), describing and evaluating dominated overall in our results. However, roughly half of the idea units were identified as interpretative, which not only showed how PSTs without prior experience in mathematics education reason about student thinking, but also provided insights into how some of the PSTs became aware of their own personal learning from Perspective Taking. This is in line with Freudenthal's (1991) suggestion that reflection on another person's behavior by taking their perspective does not only provide insights into their thinking but also about oneself.

  Taking the perspective of being the one who has to solve the task presented in the video but with the current mindand skill-set "What I find noteworthy here is that Mats split the blue card with seven points into six and one, while I myself would rather split between the lines into three and four." have thought -especially as a child -that he thinks of a die, which he knows from playing with it, and not of two rows of four with a dot in the middle" or another teacher with their mind-and skill-set "Afterwards, the student is asked to explain his approach. This is where the actually important process of the task takes place.Taking the perspective of being the course instructor who administered the video analysis task to the PSTs "I think this assignment is trying to make us students aware of how important good arrangement and structured representations are for elementary school children to be able to understand abstract mathematics based on them." (f1017)

Table 1 : Deductively derived categories relating to the Stance, slightly modified to fit the situation

 1 

			Stance (van Es, 2011; van Es & Sherin, 2021)
	Descriptive	Simply stating identified differences or commonalities
	Evaluative	Evaluating the quality of the child's approach against the own perspective or
			proposing a (better) alternative
	Interpre-	Reasoning	Identifying a cause/explanation for observed differences or commonalities
	tative		
		Generalizing Drawing a generalized conclusion in terms of either attribution of competence to
			the child or communicating a personal 'lesson learned'

Table 2 : Inductively derived sub-categories of Perspective Taking > Perspective of

 2 

Table 3 : Identified sub-categories of Perspective Taking > PSTs as Task Solver > Stance Sub-category Exemplary quote from the PSTs written statements

 3 

	Descriptive Stance

We perceive the results from this ongoing study as possible starting points for designing a teacher education course, which aims at facilitating PSTs' noticing from the beginning of their university studies. The next steps will be to finish the analysis on the other interpretative frames in order to acquire a more comprehensive picture of PSTs resources for noticing mathematical thinking.