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. Results indicate that teachers notice very different aspects in those teaching situations. Two different diagnostic types can be differentiated: content-related and judging diagnostic type versus student-related and action-oriented diagnostic type.

Introduction

Teachers are faced with many challenges in the context of teaching and learning. In order to plan and to conduct teaching sequences that enable students to achieve their best possible learning results, teachers need several characteristics such as professional knowledge and situation-specific skills. According to Weinert et al. (1990, p.172), diagnostic knowledge is one of the "four areas of knowledge […] as constituting the cognitive components of teacher expertise" in addition to classroom management subject matter knowledge and instructional competence. With this perspective, this article focuses on the diagnostic competence of primary school mathematics teachers, more precisely on their diagnostic competence that becomes relevant during classthe socalled situation-specific diagnostic competence.

Theoretical background

Theoretical background of the study is the discussion on mathematics teachers' professional competences, which will be described specifically focusing on their diagnostic competence.

Professional competences of teachers

According to [START_REF] Weinert | Concept of competence: a conceptual clarification[END_REF], competence involves two main facets: a cognitive facet as well as an affect-motivational facet. The cognitive facet is often differentiated following [START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF][START_REF] Shulman | Knowledge and teaching: Foundations of the new reform[END_REF] into (Mathematics) Content Knowledge (MCK), (Mathematics) Pedagogical Content Knowledge (MPCK) and General Pedagogical Knowledge (GPK). Several empirical studies that deal with teachers' professional competences use this conceptualization of competence (see for example In addition to teachers' knowledge, these studies assess affective-motivational aspects such as epistemological beliefs, motivational aspects and those about the teaching profession (cf. Blömeke et al. 2008[START_REF] Blömeke | International perspectives on teacher knowledge, beliefs and opportunities to learn[END_REF][START_REF] Baumert | Das Kompetenzmodell von COACTIV[END_REF]. Thus, cognition and affect-motivation are hypothesized to build the basis of competent performance in classroom situations.

More situated approaches to assess teachers' professional competences are based on models of competence that also include more situated facets such as teachers' perception, interpretation and decision-making that become especially relevant during classroom interaction. According to [START_REF] Blömeke | Beyond dichotomies: Competence viewed as a continuum[END_REF], competence is a continuum from personal traits such as cognition and affectmotivation that underlie and affect situation-specific skills which again determine the actual performance or behaviour in specific situations. Here, the perception, interpretation and decisionmaking in concrete situations "mediate between disposition and performance" (ibid., p. 7). A contentbased specification of this broader concept of competence is the diagnostic competence [START_REF] Abs | Überlegungen zur Modellierung diagnostischer Kompetenz bei Lehrerinnen und Lehrern[END_REF].

Diagnostic competence

Diagnosis and diagnostic tests are usually associated with medicine. Doctors need to diagnose illnesses on the basis of symptoms. However, teachers need diagnosis in their profession as well. They may use diagnostic (clinical or standardized) tests to detect learning disabilities (Ketterlin-Geller and Yovanoff 2009) but they also need to diagnose students' achievements and learning processes during class without using standardized educational or psychological tests. Both described instances require teachers' diagnostic competence. However, we describe the process of diagnosing in the course of teaching and learning as teachers' situation-specific diagnostic competence as opposed to the facet of diagnostic competence that becomes relevant in adequately choosing, using and evaluating diagnostic tests (see [START_REF] Hoth | Diagnostic competence of primary school mathematics teachers during classroom situations[END_REF].

For this situation-specific diagnostic competence, teachers' situation-specific skills become relevant as proposed by [START_REF] Blömeke | Beyond dichotomies: Competence viewed as a continuum[END_REF] in their model of competence (see figure 1). On the basis of this theoretical background, the study presented in this paper focuses on the following research questions: 1. How do the perception, interpretation and decision-making of primary mathematics teachers differ? 2. Can different diagnostic types be reconstructed? 3. How do these diagnostic types relate to their professional knowledge regarding the three knowledge facets mathematics content knowledge (MCK), mathematics pedagogical content knowledge (MPCK), general pedagogical content knowledge (GPK)?

To address those research questions, the methodological approach that was used to analyze the data, will be described.

Methodological approach

The study presented in this paper is a qualitative supplementary study of the TEDS-Follow-Up project (Follow-Up to the international Teacher Education and Development Study in Mathematics, TEDS-M). For the specific purpose of analysing teachers' situation-specific diagnostic competence, the focus of the supplementary study lay on the video instrument of the TEDS-FU study. TEDS-FU, its conceptualisation and design will be described in the following, prior to the outline of the methodological approach that was realised in this specific supplementary study.

The TEDS-FU study

The TEDS-FU study is the German Follow-Up-study of the international comparative study about mathematics teacher education TEDS-M. A subsample of primary and secondary school mathematics teachers who participated in TEDS-M was reassessed after four years of work experience. A total of 300 mathematics teachers participated in the primary school study, including 131 primary school teachers who are at the focus of this paper. Therefore, the TEDS-FU study analyses the teachers' development in their first years of work experience.

The study is based on an understanding of competence as a continuum [START_REF] Blömeke | Beyond dichotomies: Competence viewed as a continuum[END_REF], figure 1) and closely refers to research in the field of teachers' expertise (cf. Li & Kaiser 2011) and the concept of 'Teacher Noticing' (cf. [START_REF] Sherin | Mathematics teacher noticing: Seeing through teachers' eyes[END_REF]. In order to assess more situated facets of teachers' professional competences, three situated facets are distinguished in TEDS-FU in addition to knowledge-based facets of teachers' professional competencies (MCK, MPCK, GPK):

"(a) Perceiving particular events in an instructional setting, (b) Interpreting the perceived activities in the classroom (c) Decision making, either as anticipating a response to students' activities or as proposing alternative instructional strategies" (Kaiser et al. 2015, p. 373).

Therefore, different test instruments are used in the study. An online-survey assessed different contextual components such as beliefs, working conditions and school characteristics, a newly developed video analysis instrument assessed teachers' situation-specific skills and a shortened version of the TEDS-M proficiency test was used to assess teachers' MCK, MPCK and GPK. In addition, a time-limited test was included where teachers had to identify typical student errors (see [START_REF] Pankow | Early Career Teachers' ability to focus on typical students errors in relation to the complexity of a mathematical topic[END_REF].

With the aim to analyse teachers' situation-specific diagnostic competence, all tasks were focused from the TEDS-FU primary school study that required situation-based diagnostic competence. This was ensured by the video analysis test instrument as well as in some verbally described situations of the reduced proficiency test. The video test consisted of three short video clips of a primary school mathematics classroom and corresponding questions concerning didactical and pedagogical aspects of the teaching sequence. A total of 19 questions were selected for the analyses, 14 questions from the video analysis test and five questions concerning verbally described situations in the MPCK proficiency test. Teachers' answers to the selected questions were analysed using qualitative text analysis [START_REF] Mayring | Qualitative content analysis: Theoretical background and procedures[END_REF][START_REF] Kuckartz | Qualitative text analysis. A guide to methods, practice and using software[END_REF]. All answers of all teachers to all 19 selected questions were analysed using reducing and structural procedures [START_REF] Mayring | Qualitative content analysis: Theoretical background and procedures[END_REF].

To exemplify the coding process, one example item will be introduced as well as teachers' responses to the item and the result of their analysis. The example item refers to the video analysis instrument, more specific, it refers to the video 'real world problem' that shows a third grade mathematics classroom in Germany dealing with a real world mathematics problem that is shown in figure 2. In the video, three students' working groups are shown who discuss their working results. The students use very different approaches, one student produces a symbolic result while another student solves the task using a visual drawing of the situation. Referring to this scene, the teachers were asked to characterise the two solution approaches contrastingly. Teachers' responses to this task were coded using reducing processes of qualitative context analysis, capturing the content of the teachers' answers. In this regard, the following teacher's answer was categorised as 'contrasting the students' form of representation':

Teacher 1: "Lea does mental arithmetic and uses a symbolic approach. She does not have to use an iconic or enactive solution while Kim needs an iconic approach. She should try an enactive approach to see that Lea's approach is correct as well."

This coding approach categorized each of the teachers' answers with regard to their content. In another coding process using structuring procedures, the teachers' answers were coded with regard to judgments. A teacher's response that contained a judgment of the two students' solutions is the following:

Teacher 2: "Lea's approach is more practical and more advanced than Kim's approach because she already subtracted the amount that the girl has to give to the boy.

Finally, in another structuring coding procedure, all teachers' responses to the selected questions were coded with regard to proposed alternatives or continuations. A teacher's response that proposes a possible continuation of the presented situation is the following: Teacher 3: "Lea does mental arithmetic and uses a symbolic approach. She does not have to use a visual or acting solution while Kim needs a visual approach. She should try an acting approach to see that Lea's approach is correct as well." These coding processes resulted in a category system that built the basis for type-building text analysis [START_REF] Kuckartz | Qualitative text analysis. A guide to methods, practice and using software[END_REF]. Here, three dimensions emerged which further constructed a feature space to generate diagnostic types: the perspective that teachers' chose on the teaching sequences, their tendency to judge and their tendency to propose alternatives and continuations. In order to reconstruct ideal diagnostic types, connections between these three dimensions were analysed and idealised. Finally, these diagnostic types were interrelated using contingency analyses in a Mixed-Method-Design [START_REF] Kelle | The combination of qualitative and quantitative research methods in mathematics education: A "Mixed Methods" study on the development of the professional knowledge of teachers[END_REF] with the teachers' knowledge scores that resulted from the reduced proficiency test of the TEDS-FU study. The teachers' mathematics content knowledge, their mathematics pedagogical content knowledge and their general pedagogical knowledge is given in scale scores resulting from the TEDS-FU proficiency test. Contingency analyses between the teachers' knowledge facets and the dimensions presented above give insight into connections between teachers' situation-specific skills and their professional knowledge. Table 1 shows this contingency analysis between the perspective chosen and the professional knowledge for the example item. However, since the perspectives were coded in every selected question, these connections were also analyzed independent of specific teaching sequences.

Results

Resulting from the reducing and structuring procedures, teachers' responses differed with regard to several aspects. On the one hand, teachers chose different perspectives on the classroom incidents. While some teacher focused on the content, other teachers focused on the students, their understanding, motivation, behaviour etc. On the other hand, it became obvious that teachers had varying tendencies (a) to judge the classroom events which they observed and analyzed and (b) to anticipate teaching alternatives or continuations.

Relating the three dimensions that resulted from the coding processes-(1) the perspective chosen (2) the tendency to judge (3) the tendency to anticipate teaching alternatives or continuations and-showed that teachers who often chose a content-related mathematical perspective in classroom situations also often judged these incidents. In addition, the more often teachers chose a student-related perspective, the more teaching alternatives and continuations were anticipated. These connections between the three dimensions formed the basis for building diagnostic types. In this regard, the following two ideal diagnostic types could be identified: "Content-related and judging: This diagnostic type is characterized by a content-related perspective in the phases of perceiving and interpreting relevant incidents. These noticed criteria are subsequently used to judge the relevant incidents. The phase of decisionmaking is also characterized by a content-related focus. Here, the teaching continuation is conducted by the subject's (here mathematical) content. Student-related and action-oriented: This diagnostic type is characterized by a studentrelated perspective in the phases of perceiving and interpreting relevant incidents. This means that the students, their learning processes, understanding, motivation and behaviour are the noticing focus. If classroom situations show deficits with regard to students' understanding and learning, this phase is automatically followed by a phase of deciding on alternatives that improve the given situation or possibilities to optimally continue the situations. The phase of decision making is primarily characterized by considering teaching methods and the instructional organization." (Hoth et al. 2016, p.50) Connecting to these results concerning different diagnostic types, a Mixed-Methods Design was realised that interrelated the different perspectives chosen with the teachers' knowledge that was assessed by the proficiency test in the TEDS-FU study. In this regard, connecting the perspectives chosen by the teachers to their professional knowledge showed the following results:

-Teachers who often choose a mathematical perspective on teaching situations have average or above average mathematics content knowledge while their mathematics pedagogical content knowledge is below average. -The more often teachers choose a didactical perspective on teaching situations, the higher is their mathematics pedagogical content knowledge. -The general pedagogical knowledge of teachers who often choose a pedagogical perspective exceeds their content specific knowledge. -Teachers who often judge teaching instances have high mathematics content knowledge.

-Teachers who often propose teaching alternatives and continuations possess high mathematics and mathematics pedagogical content knowledge while teachers who seldom do this have below average general pedagogical knowledge.

With regard to specific teaching instances, the results indicate that teachers with comparatively high content-related knowledge (MCK and MPCK) plan their teaching with regard to the content while teachers with comparatively high general pedagogical knowledge focus to a greater extent on pedagogical facets while planning their teaching. Furthermore, other connections indicate that teachers with only little content knowledge more often miss aspects in teaching and learning that are relevant for the students' learning processes but focus on behavioural aspects if they are very striking. Teachers who focus on aspects of understanding and learning despite of the striking student behaviour have above-average mathematics content knowledge.

Summary and discussion

In this paper, mathematics teachers' situation-specific diagnostic competence is analysed. This is the diagnostic competence that teachers require during class. For this purpose, the answers of 131 mathematics teachers are analysed who took part in the TEDS-Follow-Up study. In this video-based study, the teachers are asked to answer questions referring to video scenes of mathematics classroom.

Analyses showed that teachers focus on very different aspects in the same teaching scene and two diagnostic types were differentiated: the content-related and judging type on the one hand and the student-related and action-oriented type on the other hand. In addition, contingency analyses showed that there are connections between the teachers' professional knowledge and their focus on and analysis of teaching sequences.

The results enrich the already existing findings in the field of teacher noticing (cf. [START_REF] Sherin | Mathematics teacher noticing: Seeing through teachers' eyes[END_REF].

The proposed connection between teachers' noticing and their knowledge is verified empirically. As a consequence, teachers' practice is essentially influenced by their professional knowledge which in turn emphasizes the importance of mathematics teacher education. However, following questions arise about further connections between teachers' identification, their beliefs and the perspectives that were distinguished in this paper. In addition, developing and implementing teacher education courses to foster teachers' situation-specific diagnostic competence may give further insight into the development of this specific facet of teachers' diagnostic competence.
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 1 Figure 1: Modeling competence as a continuum (Blömeke et al. 2015, p. 7)

Figure 2 :

 2 Figure 2: Real world mathematics problem that is discussed in the video vignette

Table 1 : Contingency analysis between teachers' professional knowledge and their perspective
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	Average MCK	519	567	597
	Average MPCK	536	552	543
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Proceedings of CERME10