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Introduction and theoretical background

On the basis of the adjustments in the school system and the accompanying requirements of the teachers, in-service training aiming at continuous professional development (PD) is indispensable. In this context, [START_REF] Prediger | Which research can support PD facilitators? Strategies for content-related PD research in the Three-Tetrahedron Model[END_REF] differentiate between three different levels: classroom level, teacher PD level and facilitator PD level. On the 'classroom level', many studies have been carried out looking at the heterogeneity of students and teachers dealing with this heterogeneity. However, within the 'teacher PD level', hardly any research was found dealing with the heterogeneity of teachers within PD trainings. In order to design effective PD trainings, [START_REF] Barzel | Die DZLM-Gestaltungsprinzipien für Fortbildungen [The DZLM design principles for training[END_REF] identified six design principles: 1) competence orientation, 2) participant orientation, 3) teaching-learning diversity, 4) case reference, 5) stimulating cooperation and 6) promoting reflection. Participant orientation means taking into account the "individual, heterogeneous prerequisites and needs of the participants" and "fostering and demanding their active and autonomous participation" (p. 271, translated by RH).

Based on these six design principles, [START_REF] Korten | Gemeinsame Lernumgebungen entwickeln (GLUE) [Developing collaborative learning environments (GLUE)[END_REF] developed an evaluated, blended-learning training concept. This is divided into an individual distance learning program and a joint attendance program. The aim of the study was to support teachers in inclusive classrooms and to investigate their diagnostic competence. They found that although they considered participant orientation, there was a great deal of heterogeneity among teachers in terms of their diagnostic competence when attending the training. This implies that their blended-learning concept needs further development in order to successfully address in-service teachers' heterogeneity within all learning phases of a PD training.

Research interest and design of the study

Embedded in the broader project 'School makes strong' (Schule macht stark), we investigate the following questions: (1) How could a PD training be designed (e.g. using design principle 'participant orientation') to address teachers' heterogeneity in a holistic way? (2) By which elements it could be enriched meaningfully for heterogenous in-service teachers? The project 'School makes strong' aims at supporting schools in socially challenging situations. To do so, trainings for in-service teachers at a total of 125 primary schools are being developed. Content wise, we focus on mathematical basic skills, e.g. basic arithmetic operations, number sense and the interlinking of theory and practice.

Our study is conducted using topic-specific didactical design research [START_REF] Hußmann | Specifying and Structuring Mathematical Topics. A Four-Level Approach for Combining Formal, Semantic, Concrete, and Empirical Levels Exemplified for Exponential Growth[END_REF]. Three cycleseach consisting of a design and a research processwill be passed through. At the moment, we carry out the first cycle, in which we develop a concept for the structure of the in-service trainings and material to design the PD trainings. Within the research process of the first cycle, we will collect various data: (1) questionnaires to evaluate if and how the teachers work with the mini-modules; (2) vignette-based interviews to learn more about the teachers' heterogeneity and their learning progress by the mini-modules and (3) observations of the teachers' lessons to identify how new learning is implemented within mathematics teaching.

Structure of a PD training focusing on teachers' heterogeneity

Building on the theoretical background, the in-service training courses are planned in a holistic way (see Figure 1). Classically, there will be built two training sessions according to the six design principles, focusing on participant orientation. Each training session is structured in the same way: welcome, (reflection phase), theoretical input, planning of practical phase. A differentiated, individual study phase is integrated between the trainings consisting of mini-modules and a practical phase. Within the practical phase, teachers are encouraged to implement their new knowledge in their regular lessons by implementing the new material in their lessons. The teachers are then asked to collect the students' work and reflect their teaching after the lesson. The students' work and the teachers' self-reflection build the basis of the group discussion in the reflection phase of the next training.

Between the trainings, all teachers are offered mini-modules. These aim at building and activating knowledge about mathematical or didactical issues, e.g. understanding of mathematical operations.

Future steps

In the future, the concept will be piloted, evaluated and revised within the next design research cycles. A focus will be on the design, planning and reflection of the practical phase and the mini-modules.
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 1 Figure 1: Concept to handle teachers' heterogeneity in PD trainings
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