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Teachers face the daily challenge to support the individual development of mathematical thinking. In order to deal with heterogeneity, teachers need diagnostic competence to perceive the children's individual mathematical thinking, to plan and implement appropriate support activities. To develop diagnostic competence we consider theory, practice, and a reflective attitude as important components. Connecting these in university education helps prospective teachers to build up knowledge and competence to design heterogeneity-sensitive learning opportunities and make them aware for their own professionalization. Based on this we designed, implemented, and researched a master's course for prospective primary school teachers in a qualitative study. The results show that prospective teachers perceive relevant aspects of diagnostic competence and notice how challenging it is to initiate and accompany discovering learning appropriately.

Introduction

If teaching and learning is based on the constructivist (learning) paradigm [START_REF] Winter | Entdeckendes Lernen im Mathematikunterricht: Einblicke in die Ideengeschichte und ihre Bedeutung für die Pädagogik [Discovery-based learning in maths lessons: Insights into the history of ideas and their significance for pedagogy[END_REF][START_REF] Winter | Entdeckendes Lernen im Mathematikunterricht: Einblicke in die Ideengeschichte und ihre Bedeutung für die Pädagogik [Discovery-based learning in maths lessons: Insights into the history of ideas and their significance for pedagogy[END_REF]) an active-discovering, self-acting approach with the learning content is the foundation. To learn mathematics, it is important to engage children in mathematical thinking, so that they can construct their own mathematical understanding and knowledge. This matters for all children from mathematically gifted ones to children with learning difficulties. The ability to recognize, use and create patterns, structures, and relations is the basis to develop and to construct one's own mathematical understanding and knowledge. In view of this, the prerequisites that children have, are very heterogeneous. To perceive this heterogeneity and to support children individually, teachers need diagnostic competence. The aim of the developed master's course for prospective teachers is to develop diagnostic competence by linkage between theory and practice as they support a small group of mathematically interested and gifted children four times during the term.

Theoretical background

In the theoretical background, we refer (1) to our view on mathematical heterogeneity (2) diagnostic competence as part of professional knowledge to create learning environments that support the mathematical learning of all children and (3) aspects that are important for teacher professionalization. There is no common definition or model for mathematically gifted children or children with difficulties in learning mathematics, but regarding the performance spectrum it can be stated that intrapersonal and interpersonal factors influence learning [START_REF] Benölken | Von der Begabungstheorie zur Rechenschwäche: Versuch eines Brückenschlags [From giftedness theory to dyscalculia: An attempt to build a bridge[END_REF]. In addition to personality giftedness characteristics, mathematics-specific giftedness characteristics have been identified. According to [START_REF] Käpnick | Mathematisch begabte Kinder[END_REF] mathematically gifted children have the ability to structure mathematical facts, possess mathematical sensitivity and mathematical fantasy, have the ability to transfer mathematical structures, to use intermodal transfer and to reverse trains of thought.

Generally, these children are good at recognizing and using structures and possess characteristics of good problem solvers [START_REF] Fuchs | Vorgehensweisen mathematisch potentiell begabter Dritt-und Viertklässler beim Problemlösen [Problem-solving approaches of potentially mathematically gifted third and fourth graders[END_REF], even though characteristics or abilities are developed individually [START_REF] Käpnick | Mathematisch begabte Kinder[END_REF]. We consider heterogeneity with [START_REF] Spiegel | Heterogenität im Mathematikunterricht der Grundschule [Heterogeneity in primary school maths lessons[END_REF]: "vertical heterogeneity" focuses on the performance spectrum, "horizontal heterogeneity" focuses on different approaches to the mathematical content, different procedures, and individual thinking. Teaching is one of the interpersonal factors that influence learning and talent development. Therefore, teachers must perceive children's heterogeneity on the performance spectrum and their individual thinking to support mathematical learning. Leuders and colleagues (2018) use "an overarching model of diagnostic competence" (p.3) that is based on the model of [START_REF] Blömeke | Beyond dichotomies[END_REF]. They describe diagnostic competence as a continuum but distinguish three domains: diagnostic disposition, diagnostic thinking (process) and diagnostic performance. This model intents to focus on various and different aspects of diagnostic competence that matter and to allocate research interests. In this paper we focus on the interaction of these three domains. In the following, we describe which aspects we locate in the individual domains. With reference to [START_REF] Brunner | Diagnostische Fähigkeiten von Mathematiklehrkräften [Diagnostic skills of maths teachers[END_REF], for us, knowledge, as the basis of the diagnostic disposition, includes the pedagogical content knowledge (PCK), competence facets that are necessary to make mathematical content accessible. This includes, for example, the assessment of tasks in terms of requirements and difficulties, consideration of prior knowledge and possible comprehension problems of the children, and the design of a supportive and cognitively activating learning environment. In addition, there is the pedagogical-psychological knowledge, which includes, for example, knowledge about students, learning and motivation. Beside this there are other aspects of professional competence: beliefs/ values/goals, motivational orientation, and self-regulation that have consequences for the professional decisions teachers make and where they place the emphasis of their work. Diagnostic thinking or diagnostic abilities can be regarded as a set of situation-specific cognitive functions or processes of perception, interpretation, and decision making. On the one hand, these processes are based on diagnostic dispositions; on the other hand, they lead to observable performance in diagnostic situations. (Leuders et al. 2018, p. 8) A teacher needs knowledge to perceive, interpret and classify what is perceived and also to decide which action supports the child's mathematical learning and understanding. According to Leuders et al. (2018, p. 8) "diagnostic performance refers to observable behaviour in different diagnostic situations of a teacher's everyday professional life".

Context of the study

The objective of the master's course "Supporting mathematically interested and gifted children" for prospective teachers is to develop diagnostic competence in the area of giftedness and also awareness of the professional competence they need to diagnose and support mathematical learning. Research on giftedness and talent development shows, at the very outset, it is important to provide learning opportunities that stimulate interest and allow giftedness to flourish [START_REF] Preckel | Talent development in achievement domains: A psychological framework for within-and cross-domain research[END_REF]. With this focus we want to professionalize the prospective teachers in dealing with the heterogeneity of children by enabling them to design conductive mathematical learning opportunities and to support the mathematical learning of the children. The master's course focuses on giftedness as one side of the "vertical heterogeneity" [START_REF] Spiegel | Heterogenität im Mathematikunterricht der Grundschule [Heterogeneity in primary school maths lessons[END_REF]. To develop interest in mathematics is important for all children, but the fostering of gifted children plays a minor role in teacher education. Following the model of professional growth from [START_REF] Clarke | Elaborating a model of teacher professional growth[END_REF], we want to support professional growth in a theory-based and practice-orientated way. The Interconnected Model of Professional Growth [START_REF] Clarke | Elaborating a model of teacher professional growth[END_REF] shows professional development as a dynamic and iterative process. Theory and practice are interdependent, and both influence professional growth.

The "key" to professional growth is the iteration of enaction and reflection, whereby the term "enaction" refers to conscious implementation to distinguish this from unconsciously "just acting".

Reflecting is important, also for prospective teachers as [START_REF] Ponte | Prospective mathematics teachers´ learning and knowledge for teaching[END_REF] emphasize in their meta-analyses. This means to question critically one´s own teaching and learning to acquire and construct "knowledge about mathematics, about students, about teaching, and about oneself" (Ponte & Chapman, 2016, p. 293) To support professional growth, it is important to have these aspects in mind. The "enacting" in the offered lessons for children as well as observation and reflection assignments within the master's course are supposed to support learning/ professional growth. In the following we describe the components of the conception of the course.

Theoretical foundations -We focus on knowledge about general and mathematic-specific characteristics of giftedness, 'Good Tasks' like substantial learning opportunities which enable active-discovering learning and allow the children to follow their own way of thinking [START_REF] Winter | Entdeckendes Lernen im Mathematikunterricht: Einblicke in die Ideengeschichte und ihre Bedeutung für die Pädagogik [Discovery-based learning in maths lessons: Insights into the history of ideas and their significance for pedagogy[END_REF][START_REF] Winter | Entdeckendes Lernen im Mathematikunterricht: Einblicke in die Ideengeschichte und ihre Bedeutung für die Pädagogik [Discovery-based learning in maths lessons: Insights into the history of ideas and their significance for pedagogy[END_REF]. Problem solving and knowledge of heuristics are also part of the theoretical contend.

Practical part -The "enacting" is an important part. Therefore, we implemented components of the concept microteaching (Allen & Ryan, 1974), which is a possibility to reduce the complexity of teaching. Selected situations of lessons are created to focus on relevant aspects. In a "protected space" the focus can be on individual aspects of teaching, such as perceiving children's answers and thinking, to interpret or to accompany learning processes. As a practical component of the seminar -each group of three prospective teachers plan, design and implement these learning opportunities in afternoon sessions for mathematically interested and gifted children. Children in third or fourth grade can participate in the classes free of charge. Participation is offered to children selected by their teachers. Three thematic learning opportunities are predetermined, a further one can be freely chosen and all of them must be individually designed by the prospective teachers. Each group of prospective teachers supports and diagnoses three up to five children continuously throughout the semester. This enables focused and authentic mathematical teaching-learning experiences. While the prospective teachers accompany the children, they have the possibility to notice the children's individual approaches and to perceive their mathematical thinking over this period. By working in small groups, different roles can be taken by the prospective teachers either as a teacher or a observer thus providing different emphasis. To prepare and plan the learning opportunities and the subsequent reflection seminars, prospective teachers must first conduct their own (mathematical) explorations of the tasks. As Jacobs and Phillip (2004) state it is important to prepare teachers for understanding the child's thinking.

Theory-guided reflection -Prospective teachers are instructed to analyze and reflect on the lessons and learning opportunities that were carried out. To develop professional routines, a closely coordinated interlocking of theory-reflecting and at the same time practice-based support activities is realized. The fact that prospective teachers deal with the same predefined learning opportunities in their lessons makes it possible to compare and reflect together. Therefore, they use selected video excerpts, observations, documentation sheets and written documentations from children. Furthermore, guiding questions should help teachers to "identify instructional "next steps" to extend the child's thinking" (Jacobs & Phillip, 2004, p.194). Prospective teachers are led to focus their reflection on the design of learning opportunities, the actual teaching and supporting of the children´s mathematical learning, as well as the, observed personality and giftedness characteristics. In addition, the prospective teachers create a portfolio that documents their learning and their reflections.

Research question and methodology

The aim of the master's course for prospective teachers is to develop their diagnostic competence in a theory-based and practice-orientated way, supported by reflection assignments. Therefore, we want to know which of the three domains of diagnostic competence prospective teachers are conscious of and what kind of requirements do they identify as relevant for themself to support children's learning adequately. We ask the following research question: Which aspects of diagnostic competence do prospective teachers perceive by enacting and reflecting the learning opportunities for the children? Twenty-one prospective teachers attended the course in summer term 2022. At the end of term and after the exams, they had to reflect on their professionalization: on observing, on teaching and on their perception of the learning processes of the children and on their own learning processes. To answer our research question, we analysed reflections (N= 21). In order to reduce answers in the sense of social desirability, portfolios had to be handed in after the course exams. The texts were analyzed with content analysis according to [START_REF] Kuckartz | Qualitative Inhaltsanalyse: Methoden, Praxis, Computerunterstützung: Grundlagentexte Methoden [Qualitative content analysis: Methods, practice, computer support: Basic texts methods[END_REF]. Thereby data could be structured, to identify and assign codes concerning domains of diagnostic competence. Initially, codes were deductively formed in the sense of the domains according to [START_REF] Clarke | Elaborating a model of teacher professional growth[END_REF] and based on the course conception. The code "Microteaching", includes all statements which pertained to the learning unit, meaning the subcodes "preparation", "teaching" and "analysis and reflection of teaching". All statements concerning observing children's learning, either as observer or teacher were coded with "Salient Outcome". The code "Personal Domain" includes considerations on future designs of "learning opportunities" and "beliefs". Further codes and subcodes had to be formed inductively based on the data. We could identify aspects of diagnostic competence and generate codes and subcodes based on them: in our findings we focus on the category "diagnostic disposition" with the subcode "PCK", that is further differentiated. Coding was independently conducted by two persons, discussed and adjustments were made.

Findings

The focuses of the individual reflections were different, but most prospective teachers included the different components of the course conception. The linkage between components of theory and components of practice through the opportunity to learn by taking on different roles as observer or teacher was especially relevant: They referred to (i) the observation of the children, often connected with the particularly helpful role of the prepared observation sheets, (ii) to the observation of fellow prospective teachers and (iii) to the analysis and reflection of one's own approach in teaching situations. The prospective teachers also focus on their preparation, for example task exploration and the collective planning in the group with the possibility to exchange findings, views and ideas. They reflect on their pedagogical behavior when teaching as well as on their professional learning support.

To go into detail, we first focus on two main categories diagnostic disposition and diagnostic thinking. Diagnostic disposition: Within this category we focus on knowledge and beliefs. As example we present inductive derived subcodes that are linked to the code "knowledge". Text elements with reference to (i) aspects of knowledge to initiate and accompany active-discovering learning or (ii) to aspects that consider the knowledge of children were coded into subcategories of PCK. Abbreviations in the table designate the prospective teachers, for example PT_A for prospective teacher A. We could identify "beliefs" as another part of diagnostic disposition. Here, the relevance of (i) support for gifted children as well was mentioned and (ii) the view on mathematics and learning of mathematics. As the following example for (ii) shows, the focus shifted from product orientation to the individual learning process.

Subcodes

From my point of view, the children and their ideas, conceptions and approaches became more central (instead of achieving the aims as before). I understood that learning processes can also take place without achieving the planned learning objectives. At first, I had to learn to accept this, but I was increasingly successful. During the last support lesson, I was able to observe that I was less concerned with the big goal, but more with what the children had understood and discovered.

Diagnostic thinking: Within this category we focus on statements and reflections about perceiving, interpreting and decision making in the processes of teaching and accompanying children individually. Perceiving mathematics-specific aptitude characteristics and problem-solving styles were identified as challenges. The prospective teachers pointed out it is important to see diagnosing as a process as they gained knowledge about the mathematical thinking of the children over the time.

The provided observation sheets were helpful, as these referred specifically to the characteristics of mathematical giftedness. They provided orientation for the observation. The prospective teachers noticed and reflected that it is not easy to perceive aspects of giftedness as each mathematical topic and task offers different approaches.

The following examples illustrate this Nevertheless, it has become clear to me that these characteristics are not easy to recognize. In order to be able to observe them, children must also be given opportunities to show them. (PT_B part 2)

This became better […], because we became more and more sure and realized that we have to plan some impulses in advance in order to be adequately prepared. (PT_C part 2)

Following up on these statements we now want to focus on the connection between diagnostic disposition and diagnostic thinking. The example (PT_B part 2) illustrates diagnostic thinking. It is not easy to perceive giftedness, because abilities of giftedness cannot be demonstrated without appropriate learning opportunities that are created by the teacher. A basis for this is diagnostic disposition. Example (PT_C part 2) refers to the components of interpreting and decision making as components of diagnostic thinking leading to diagnostic performance and is also based on diagnostic disposition. As a comment: These connections are evident, because each original statement of prospective teacher B and C consists of part 1 directly followed by part 2. Concerning the diagnostic disposition and diagnostic thinking the prospective teachers perceived they need pedagogical content knowledge to design appropriate learning environments, as well as to diagnose and to support. They reflect that the design of suitable learning opportunities was sometimes difficult since they did not know the learning prerequisites. At the same time, they also note that the more intensively they had analyzed and dealt with the tasks and the design of the lessons, the more confidently and flexibly they were able to act with the children and respond to individual thinking.

Conclusion and perspectives

Within their small group of children, the prospective teachers perceive the heterogeneity in terms of prerequisites and modes of access, varying with respect to the mathematical content. During the support lessons, they could perceive that PCK is the basis for the design of suitable learning offers, as well as further perception of individual thinking and for decisions of its support. Prospective teachers reflect on their learning support as being important for children to become cognitively active. Through the intensive examination of theory and practice, the prospective teachers identified challenges and requirements for the design of a cognitively activating lesson and thus also for them as teachers. By linking experiences and observations during the implementation of learning opportunities, the process of observing and supporting was concretely repeated, and insights were successively included. The course can thus stimulate a conscious reflective approach to one's own teaching and support professional growth. As one core point for the further development of the course concept we see a focus on the diagnostic performance especially in the support of learners processing tasks through goal-oriented impulses. Therefore, we develop more in-depth offers for the analysis and development of targeted discovery-promoting impulses as an additional element in the concept. Within this element different kinds of impulses should be reflected: impulses should support and perhaps give a content or strategic hint, but not anticipate to allow discoveries. Another point is to enhance diagnostic thinking: perceiving, interpreting, and making decisions. To develop professional growth, we want to promote awareness of support actions through multi-perspective perception. This is done, through targeted offers for analysis of observations and of support actions. They have to be critically scrutinized and unreflective support routines, 'which one just uses in such situations, but it is not clear for the prospective teachers why they use this support action in the first place', are to be avoided. To distinguish just acting from targeted support actions. Indeed, we were able to show this in another study of teacher trainees in supporting situations [START_REF] Huhmann | How) do trainee teachers support mathematical thinking?[END_REF]. The conscious perception of the children and their procedures through documentation on the observation sheets and subsequent analysis and discussion counteracts the volatility of situational perceptions. We want to develop learning opportunities for prospective teachers: to explore learning environments in a first step and analyze them regarding content-and process-related competence in a second step. Building on this, the prospective teachers are to develop specific observation sheets to use within these learning environments.
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