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How to educate preservice mathematics teachers? -Identity perspectives in a mixed concurrent setting
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Different systems (e.g. concurrent and consecutive), knowledge (e.g. CK, PCK, SRCK, PK) and interventions (e.g. bridging courses) in teacher education are widely discussed. Facing a loss of interest in mathematics and often claimed irrelevance of subject specific content, we investigate preservice teachers' participation in university mathematics from an identity perspective, taking their social context into account. Three group interviews of 14 preservice teachers in a mixed concurrent setting (one course specific to preservice teachers, one general mathematics course for major students as well) were analyzed, showing that they experienced a position of being less valued in the mixed course. We identify different ways of students' self-authoring, which partly explain their disaffection and consequent learning behavior. Consequences for institutional settings are discussed.

enroll in specific teacher training programs at the beginning of their studies and have to choose two subjects. However, they usually attend some subject specific courses together with major students of the respective subjectsometimes also subject-specific courses designed specifically for preservice teachers. Additionally they have, courses on subject-specific pedagogical content knowledge as well as general teacher training courses on pedagogical content knowledge together with preservice teachers of other subjects. Hence, preservice mathematics teachers share part of their courses with mathematics major students.

Differences in cognitive prerequisites between mathematics majors and preservice teachers are rather small at the beginning of their studies [START_REF] Bauer | Mathematikstudium für das Lehramt an Gymnasien[END_REF]. However, an overall disaffection and different participation, based on a perceived exclusion and lack of relevance, can be seen for some preservice teachers, after the first semester: they lose interest in university mathematics more than the major students do, describe themselves as being excluded from the mathematics community, especially in courses that are shared with mathematics major students [START_REF] Ufer | Interest in mathematics = interest in mathematics? What general measures of interest reflect when the object of interest changes[END_REF][START_REF] Liebendörfer | Self-determination and interest development of first-year mathematics students[END_REF], they think about dropping out more often, report to both copy homework and use surface learning strategies more often. They report to be very disaffected with their study content, criticize university mathematics as being irrelevant for their future profession, and demand more practice-related content [START_REF] Gildehaus | I don't need this" -understanding preservice teachers disaffection with mathematics[END_REF] with further references).

To better cater to preservice teachers' demand for more practically relevant content, many universities adapt or supplement their teaching, e.g. with specific tasks connecting university mathematics with school mathematics. However, the main critique often sustains, right after specific tasks are finished [START_REF] Bauer | Mathematikstudium für das Lehramt an Gymnasien[END_REF]. Making the relations to school content more visible may raise students' utility value but not their interest or personal relevance [START_REF] Rach | Relations between individual interest, experiences in learning situations and situational interest[END_REF].

To better understand preservice teachers' disaffection with and perceived exclusion from mathematics, we suppose to broaden the perspective by including the social context: Preservice teachers need to negotiate and integrate their own competing interests and self-images between their subjects and pedagogy facing competing subject cultures and corresponding attributions. This may explain specific values and motivation that could explain different participation, as well as an overall rejection of university mathematics content [START_REF] Gildehaus | I don't need this" -understanding preservice teachers disaffection with mathematics[END_REF]. We therefore take identity as a theoretical perspective to examine preservice teachers more closely within the social context of university mathematics (Graven & Heyd-Metzuyanim, 2021). Investigating their sometimes-perceived exclusion from university mathematics in line with different participation, we focus students' positioning and authoring.

Identity in figured worlds of university mathematics

"Identity is a concept that figuratively combines the intimate or personal world with the collective space of cultural forms and social relations" (Holland et al. 1998, p. 5). Hence, identity covers specific career aspirations and interests of preservice teachers as well as the social context of university mathematics and the exclusion mentioned above.

According to [START_REF] Holland | Identity and agency in cultural worlds[END_REF], identity is mainly produced and developed in figured worlds which are "socially and culturally constructed realms of interpretation in which particular characters and actors are recognized, significance is assigned to certain acts, and particular outcomes are valued over others" (p. 52). University mathematics as a figured world possibly includes major students, preservice teachers, professors, and tutors as relevant actors, where specific outcomes (e.g. knowledge, solutions of tasks) would be valued.

The transition from school to university mathematics can be seen as a phase of identity development, a situation where a new figured world is entered and orientation of specific actors, roles, positions, and practices are sought. Students may search for "new guidelines" [START_REF] Hatt | Street smarts vs. Book smarts: The figured world of smartness in the lives of marginalized, urban youth[END_REF] within this new world of university mathematics. Certain roles within this figured world help to define who one is. The so called "positional identity is a person's apprehension of her social position in a lived world: that is, depending on the others present, of her greater or lesser access to spaces, activities, genres, and, through genres, authoritative voices, or any voice at all" (Holland et al., 1998, p. 151). Along with day-to-day social interactions, one claims position and positions others by social interaction and on the ground relations of power [START_REF] Hatt | Street smarts vs. Book smarts: The figured world of smartness in the lives of marginalized, urban youth[END_REF]. In terms of the experienced exclusion that some preservice teachers described and the feeling of being perceived as "less valued", it may thus be a question of their position and positioning within the figured university mathematics world.

Based on Bakhtin's thoughts on dialogism, the concept of "authoring" refers to how individuals construct their own identities [START_REF] Urrieta | Figured Worlds and Education: An Introduction to the Special Issue[END_REF]. Since one's positioning within a world may also determine one's space of answering and negotiating one's own identity, [START_REF] Holland | Identity and agency in cultural worlds[END_REF] introduce the "space of authoring". Hereby, authorship is not a choice, because within social situations every action or inaction would be a reaction and response to the situation [START_REF] Urrieta | Figured Worlds and Education: An Introduction to the Special Issue[END_REF]. Thus, the interactions between characters and actors (e.g. preservice teachers, major students, professors, and tutors) of the figured world, might indicate insights of the individual's space of authoring and negotiating of their perceived position. E.g., the described position of preservice teachers feeling "less valued" may be integrated or negotiated within students self-authoring process.

Research questions

Facing the disaffection of preservice teachers in mathematics from an identity perspective, we aim to examine their position and authoring within the social context of a mixed concurrent model: RQ1: How do preservice mathematics teachers describe and experience their perceived position and positional identity in a mixed concurrent teacher training system? RQ2: How do preservice mathematics teachers author their own spaces and voices in this situation?

Method

Our study is located at a German university where in their first semester, preservice higher mathematics students attend one course (linear algebra, LA) together with mathematics majors and one course specific for preservice teachers (introduction to mathematical thinking and working, IC). This latter course is designed as a bridging course, which aims to facilitate the transition from high school mathematics to abstract, formal mathematics at university. Thus, its overall content requirements are lower than the ones in the LA.

Three semi-structured group interviews with four to five preservice mathematics teachers each (n=14; 8 female, 18 to 23 years old) were conducted in winter term 2019/20 at the University of Paderborn two months after the first semester had started. The interviews took place in person, after students answered an open call voluntarily. The call addressed groups of students already e.g. they had been working together on homework before. This was chosen to comfort them to freely discuss their perceived position and limit the influence and power of the interviewer. It also gave the chance to directly contrast different authoring between the students. They were guaranteed anonymity and in no further contact or relation with the interviewer. The participants represented diverse second subjects (e.g. sciences, foreign languages, sports or social science).

The interviews focused on the students' experiences and their identity. The guide included questions like: "To what extent do you identify yourself with university life here? How much do you feel as mathematicians? How would you describe to your parents what mathematicians are and do?" Students were not explicitly asked whether they perceived differences between the two courses. Only during data analysis, this occurred to be a dominant theme and was therefore included.

For data analysis the interviews were coded deductively and inductively [START_REF] Saldana | The coding manual for qualitative researchers[END_REF], firstly identifying passages along students perceived positions (e.g. their scope of action, their ways of participation), as well as their authoring (e.g. their reasoning narrating themselves). The different themes that emerged within these categories (e.g. writing to the board, asking questions) were then combined into broader categories (e.g. being valued, being competent, and access to spaces) and later analyzed with the specific focus on the different courses. Keeping and gaining different perspectives in the interpretation, themes were frequently discussed with researchers from different backgrounds (e.g. mathematicians and preservice teachers, males and females). In the following, all presented quotes were translated from German by the first author.

Results

RQ1:

In line with the separate study programs, the perceived position of preservice teachers was described as "different" and divided from the mathematics major students. This difference was present in all spaces, e.g. during the mixed courses, but also during general learning at university: Student 3: So, computer scientists and mathematicians always sit together and preservice teachers always sit together somehow. And I think that it just doesn't come together at all.

Consistent with their further career aspirations, large differences were reported concerning the value of explaining and teaching mathematics to other people:

Student 4: So, math is fun to me, as a teacher. It's not that I'm happy in my math world like a mathematician, but I would like to teach it to someone.

Within the two courses, they described differences how these attributes were valued in the different courses:

Student 3:

In IC, I think, there are only people who are really teachers and you can say that they (…) really try to explain things to you (…). In LA there is just less, yes, somehow motivation to explain.

In line with this, they felt relatively respected and accepted in their position in the IC, even though they were mainly passive receivers of knowledge and realized that the content was "far from what is done in school already": Like: "Yes, we do that so that the future teachers sitting here can teach their students that, so they can then solve the math problems of tomorrow." And then you think to yourself: "are we too stupid for that or what?"

Preservice teachers' access to activities and spaces was also limited in comparison to mathematics majors, who were remarkably more present in terms of what "counted" in this figured world, hence in relation to the specific power of knowledge (even though they were fewer people): They were for example using the whiteboards in the university, visibly discussing mathematical problems. They were described as "asking questions in the lecture" and "making jokes with the professor", while the interviewed students did not see such voice for them:

Student 5: They [mathematics majors] are more on the professor's level than on ours. Student 6:

Well, they always get along really well with him, and he also makes jokes with them. Student 4:

But we just don't understand it.

Their institutionally different and divided positioning became also clear, as they were not attending the second course for major students "Analysis I":

Student 3: And then he says yeah, you might know that from Analysis (…). Student 4:

Then you sit there and think to yourself, well, I'm studying to be a teacher, I don't have Analysis in parallel (…). How am I supposed to know that?

Hence, some described feeling misplaced, since they felt not addressed or valued by the professor in the LA course:

Student 5: I think it's true that you sometimes have the feeling that you really notice that the lecture is tailored to mathematicians. So that he always addresses them, the mathematicians rather, and you as a preservice teacher are just like (…) okay, somehow I'm a bit out of place here.

RQ2:

The most dominant topic in students' ways of authoring was to find a voice at all, since they all felt more or less overwhelmed in their current situations. However, we found remarkable differences between some students:

One way of authoring was that of quickly accepting the perceived position of being less valued and use this image of "just a teacher" to legitimize less participation and lower performance in the LA course, including the acceptance of being perceived as less competent in mathematics:

Student 1: I would never call myself a mathematician, for that I also see more and more in the homework that it's just not like that (…) I'm just a freshly started teacher student. Student 1:

So, my entire first half of LA [referring to necessary point in exercises] is not based on my own knowledge, but that is just sometimes a thing.

This was underlined with the idea, that the LA course would not be very relevant, and one would somehow do the same in the IC course anyways. Hence, the IC course was seen as very relevant and useful and perceived competence was taken out of this:

Student 1: I now have at least one lecture where I can still follow (…) and once you have that in a somewhat weakened form, it really doesn't hurt, I think.

Other students, in contrast, struggled with their perceived position and tried to renegotiate it, mainly referring to their self-image of "always been good in mathematics". These students tried to find a voice and participate, but realized that their actions were not valued:

Student 6: When they [tutors in the LA course] roll their eyes when you ask something. Student 5:

There you already don't dare to ask a question.

What followed this failed participation was a rejection of the mathematical content of the LA course, as being irrelevant and major students and tutors of this course being unsocial (see [START_REF] Gildehaus | I don't need this" -understanding preservice teachers disaffection with mathematics[END_REF] for details). While those students participated successfully in the IC course, they used it to legitimize the irrelevance of the LA course. They authored themselves as mathematics teachers, who are just not competent in the LA course, because it did not suit their specific needs as preservice teachers.

In addition to these two ways of authoring, there was one more way presented by a rather exceptional student: She agreed on being positioned as a (less valued) preservice teacher but tried to renegotiate her position to be recognized as full mathematics student as well. She valued both courses for their individual strengths and reported to participate successfully in both courses (e.g. she was asking questions in the tutorials for both courses and sometimes chatting with the tutors). Thus, this student was also exceptional in that she was mathematically able to participate in both courses. At the same time, she clearly distanced herself from the teaching profession:

Student 2: A lot of people here are like, yes, teacher is my dream job, but I'm not like that. (…) I don't know yet if I'll eventually be a computer scientist instead of a teacher, I don't know. Why can you only be one thing, // why can't you be everything?

Discussion

Preservice mathematics teachers are often disaffected with their studies, question the relevance of the content, and aim for more practical relevance. Using an identity framework, we expanded the theoretical perspective from the individual to the social context of university mathematics. We analyzed group interviews of first-year preservice teachers in a mixed concurrent setting in Germany, where they attend one specific preservice teachers' mathematics course and one mathematics course together with major students.

RQ1 investigated the perceived position of preservice teacher within the social space. Even though preservice teachers were the vast majority in the mixed course, they felt positioned as a marginalized minority: they described exclusion (insider jokes, mismatching addressing) and being less valued and perceived less competent by professors, tutors, and major students. RQ2 focused students' different ways of self-authoring along this perceived position. One way of negotiation was to accept the position including lower performance and less participation in the LA course. Another way was to reject being less valued despite finding no voice in the LA course, followed by a rejection of the content and staff of this course. A third way was finding an exceptional position claiming to be both a preservice teacher and a mathematician.

The first two presented ways of authoring eventually lead to accepting and integrating the perceived position of "just being a teacher" legitimating students' minor engagement (e.g. copying homework, as Student 1 describes) with university mathematics contents, as they consider the contents as not relevant for them. Yet, students following the second way were clearly seeking participation in university mathematics. Their rejection and claimed irrelevance followed after not finding a voice.

Despite initially small differences [START_REF] Bauer | Mathematikstudium für das Lehramt an Gymnasien[END_REF] preservice teachers are soon positioned as less competent than mathematics majors. Their performance might in fact be lower as they study a second subject and miss synergies with the Analysis course. However, within the mixed setting preservice teachers are so strongly positioned as less valued group that even exceptionally able students can hardly escape attribution to the teachers' group only. The positioning as preservice teacher builds on very visible categories like attending the Analysis lecture and students' physical positions in the LA lecture and thus becomes very dominant. Our research also confirms that almost only high-performing students may legitimately participate in the university mathematics discourse [START_REF] Solomon | Not belonging? What makes a functional learner identity in undergraduate mathematics[END_REF]. In concurrent teacher education with mixed settings, preservice teachers may then have severe trouble participating equally. This calls for a new pedagogy that allows legitimate participation like asking "stupid" questions without tutors rolling their eyes.

Specific bridging courses seem double-edged: They help students participating in a discourse. However, the courses may also be used to legitimize the irrelevance of lectures like LA, since they are not "real teaching lectures" and thus not important for "just teacher students". Thus, an intervention to accommodate students in their transition to university mathematics, can also lead to additional distancing.

We conclude that if we want to address the dissatisfaction and alleged content-irrelevance reported by preservice teachers, we should not focus (only) on the usefulness of the content for the profession but find ways for students to participate mathematically on an equal level with any other group attending the same courses. Taking these results into the wider context of concurrent and consecutive teacher training systems, the consecutive model, not having an institutional distinction, could reduce the perceived differentiation between the major and teacher students. At the same time, individually (as well as systemically) different values and images of "becoming a teacher", "valuing explaining" remain and might not prevent from similar positioning and related selfauthoring.

Limitations and further research implications

The presented results mirror one specific institutional system, with the data highly pending on their specific social context. Future research should include different institutional systems in an international perspective to draw conclusions on preservice teachers' identity formation if they have only shared courses with mathematics majors or only their own courses. Including the perspective of mathematics major students and teaching staff would also help depicting preservice teachers' identity formation in the shared social space. It remains unclear how major students, that might struggle with the contents could find a voice to participate, as the "just teaching" image is obviously not available for them.