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Planning is a diverse and challenging core activity for teachers within their daily routines at school. However, we do not know much about how teachers plan mathematical activities. The current study explores the teachers' interactions in the joint planning of a teaching experiment. This planning is structured by concrete material, a matching task for the classroom and a planning grid. Within 30 minutes in a professional development (PD) training, teachers are supposed to plan and adapt how they want to implement the given material and task in their specific classroom. In a first explorative study, four groups (N=12) of teachers were observed and videotaped. The data were transcribed and categorized using the method of qualitative content analysis. First results indicate that planning for the mathematical lessons takes place focusing on the question of 'what to teach', neglecting the question of 'how to teach'. Consequently, the design of the planning phase has to be adapted.

Introduction

Continuous professional development (PD) of teachers is of great importance for the development of teaching in order to meet the changing conditions in everyday school life [START_REF] Fussangel | Lehrerfortbildung als Unterstützungssystem [Teacher training as a support system[END_REF]. These changes include, for instance, new curricula, the use of digital media or new didactic findings.

Research on PD has led to the identification of various criteria for productive PD trainings (e. g. [START_REF] Lipowsky | Was macht Fortbildungen für Lehrkräfte erfolgreich? -Ein Update [What makes teacher training programmes successful? -An update[END_REF][START_REF] Barzel | Die DZLM-Gestaltungsprinzipien für Fortbildungen [The DZLM design principles for training courses[END_REF][START_REF] Desimone | Best practices in teachers' professional development in the United States[END_REF]. Two relevant criteria for this contribution are the intertwining of theory and practice and the case reference. Beyond that, the participating teachers should be given the opportunity to try out theory-based practice suggestions in their own teaching. They need to reflect using their own experiences. This increases the likelihood that positive effects of the PD training can arise at the teaching level [START_REF] Darling-Hammond | Effective teacher professional development[END_REF].

In order to realize the intertwining of theory and practice, the practical phase should not be organized separately from the PD training, but instead be integrated directly, e. g. through preparatory planning phases and subsequent reflection phases [START_REF] Lipowsky | Was macht Fortbildungen für Lehrkräfte erfolgreich? -Ein Update [What makes teacher training programmes successful? -An update[END_REF]. Even though the importance of an integration of practice tryouts into an PD training is undisputed, little is known about its concrete design. The aim of this project is to explore this question in depth. For this contribution and as a first step the planning phase was observed. The study at hand explores how teachers plan the practice phase with the material provided to them and the tasks in the planning phase which is integrated in the PD training. The aim is, to find out how the design of this preparatory planning phase should be, to support the teacher in integration the practical phase and the theory of the PD into their lessons.

Theoretical framework

The design and the content of PD training, created by the facilitators must be closely related to the content at classroom level, with the participating teacher being the connecting element. The tetrahedron-model by [START_REF] Prediger | Which research can support PD facilitators? Strategies for content-related PD research in the Three-Tetrahedron Model[END_REF] shows the connection between (1) the facilitator PD level on which facilitators may be qualified for certain PD trainings, (2) the teacher PD level on which teachers are trained within certain PD trainings and (3) the classroom level on which students are taught by the teacher. Based on this model, teachers hold a special position -as learning person in the training and teaching person in the classroom. This tight connection within one person implies that different perspectives must be taken into account when designing the planning phase. This phase is integrated in a PD training but addresses the classroom level. Hence, it should, first, be designed in a certain way by the facilitator, corresponding to design elements for effective PD trainings. Second, it can be used for planning activities by the teacher. Third, it will be implemented in the classroom afterwards and in this way, is also influenced by the classroom level as the content should be based on the curriculum and presented in a way according to good mathematics teaching.

To put it in a nutshell, it is highly complex and challenging to combine all levels in only one phase.

To face this problem, we will describe known criteria for effective PD training and then give a short insight into research concerning the planning of good mathematics lessons or teaching.

Criteria for effective professional development

PD training has to be of high quality in order to positively influence teachers' professional development [START_REF] Borko | Professional development and teacher learning: Mapping the terrain[END_REF]. Several authors have identified characteristics to design PD trainings in an effective way -some from a general, others from a content specific perspective. The following remarks are based on [START_REF] Desimone | Best practices in teachers' professional development in the United States[END_REF], [START_REF] Lipowsky | Was macht Fortbildungen für Lehrkräfte erfolgreich? -Ein Update [What makes teacher training programmes successful? -An update[END_REF] and [START_REF] Barzel | Die DZLM-Gestaltungsprinzipien für Fortbildungen [The DZLM design principles for training courses[END_REF]. They postulate some general criteria, such as enabling coaching and feedback, directing professional understanding and the focus on the competences of the students, enabling input and the duration of the training. With regard to the planning phase, they all agree on the next four criteria.

1) Learning in professional learning communities and stimulation of cooperation:

In PD trainings, there should be given time to exchange with other teachers and to share experiences from the classroom. In this way, learning can take place from one another and with each other. Ideas for adaptation, implementation possibilities in the classroom or dealing with difficulties can be discussed on a practical level and linked to the content of the training and the practical phase. For the planning phase, this implies time for the teachers to plan in groups of their school.

2) Intertwining of theory and practice:

The design of the planning phase should be linked to research findings concerning both the teaching and learning of mathematics. In a qualitative study with 15 teachers, it was found that all kinds of knowledge (e. g. content knowledge, general pedagogical knowledge and pedagogical content knowledge) were activated by planning lessons [START_REF] Beswick | No wonder out-of-field teachers struggle!" Unpacking the thinking of expert teachers[END_REF]. So, PD trainings are successful when they address directly the planning competence of the individual participants. So, when transferring the planning into action (also called practical phase), thus into the classroom, there should not be introduced entirely new methods. Much to the contrary, this practical phase can be of greater success if the activities are designed in such a way that they can be implemented in the lessons by making small changes to existing suggestions. It is better to use small tasks for individual introductory or work phases that can be implemented into already existing teaching series. Teachers should not be required to completely replan lessons at first, as this would reduce their acceptance. This implies that the given material and activities must be adaptable for each lesson.

3) Experiencing the effects of one's own actions:

The existence of planning and reflection phases is explicitly emphasized as a condition for success as well as experiencing the effect of one's own actions. The focus needs to be that practice plays a decisive role in the training itself and must be addressed. Consequently, on one hand teachers need time to experiencing the new knowledge in their classroom. One the other hand teachers need to reflect their teaching. With the help of this reflection of these experiences, concrete suggestions for future teaching can be created. With regard to the practical phase, this means that the tasks are designed in such a way that they can be thematically integrated into the classroom. Also, in the following PD training time for reflection is needed.

4) Case reference and participant orientation:

Teachers bring along different teaching experience and planning competences. It is of great importance to integrate this experience in PD trainings. This can be realized in different ways, e. g. by using vignettes of common situations or students' behaviour or by exchanging own experiences focusing on specific content-related aspects. In this way, a PD facilitator can orientate a PD training on the participants needs and also provide cases of student or teacher behaviour. This increases the teachers' motivation to participate successfully in PD training.

It gets clear that a practical phase is necessary for successful training due to the four above-mentioned points. However, these points do not give any indication of how the PD training around them, the incorporation of the phase (planning and reflection) and the practical phase itself should be designed.

Planning good mathematics teaching

PD trainings should be designed to improve teachers and their teaching in a specific content. In order to plan high quality mathematics lessons, different planning decisions have to be made. In addition to the structural integration and planning of the practical activity into the lessons, the selection of the mathematical content is also very important. The determination of the topics as well as the formulation of the tasks demands not only arithmetic competences but also the implementation of good mathematics teaching. In research you can find different characteristics for good (mathematics) teaching. In Germany, Meyer (2004) is one of the most popular one who summarized ten guiding ideas that depict good teaching independent of the subject. They range from organizational points, such as the proportion of learning time or transparency, to points concerning methods or students, e. g. clarity of content, competence orientation, variety of methods and promotion of meaningful communication by proper tasks. Of course, all of these points strongly influence the planning of the lesson. These general didactical ideas are just as important as subject specific ones, because it must be assumed that they are interdependent. [START_REF] Prediger | Five principles for high-quality mathematics teaching: Combining normative, epistemological, empirical, and pragmatic perspectives for specifying the content of professional development[END_REF] have identified five quality principles which are subject specific to maths and are related to the planning of the entire lesson. They point out that the tasks …

• … must be designed with a conceptual focus. Children should not only learn procedural algorithms, but also gain an understanding of mathematical actions and connections. • … should be cognitive demand so that the children can think and discover independently.

• … should be planned in such a way that longitudinal coherence is possible. Contents of arithmetic lessons are highly cumulative and can be interlinked. Thus, not only can task formats be used repeatedly in different contexts, also the same material may be used heading for different goals. The activities should have an impact later and based on previous on.

• … should pay attention to students' heterogeneity and hence, should allow adaptivity in order to make lessons as individual as possible and to pick up learners at their levels of knowledge. • … should enhance content-specific communication between the students.

In order to design a successful PD training, these elements must be implemented. In particular, the principles of good (mathematics) teaching must be integrated in the planning phase. Hence, teachers should be provided with the opportunity to take these into account when planning their practical phase. All of this aims at influencing students' performance positively.

It remains open how a planning phase in a PD training needs to be designed and how teachers actually plan their lessons. This is why the following research questions are focused in this contribution:

• RQ1: How do the teachers plan the practical phase with the material provided to them and their tasks in the planning phase in the PD training? o RQ 1.1: Which elements, structures and materials of the work assignment are included in the planning? o RQ 1.2: How are the criteria of good mathematics teaching taken into account?

Design of the study

Within a broader project called 'Schule macht stark' (school makes strong) a team of researchers and teachers designs PD trainings addressing core topics of mathematics teaching, including arithmetic in grades 1 and 2. The training consists of six meetings, the according practical phases with the planning and reflection phase as well as digital self-learning sessions (see Figure 1). As part of this project and as focus of this article, we focus on the planning of the practical phase. To answer the research questions above, a design-based research study was conducted [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]. The data presented here were collected in the first of three research cycles.

Design of the practical and planning phase

The practical phase is divided into three parts as shown (see Figure 1). The concrete task, enriched by optional tasks, is implemented in class after the content has been taught in a PD training. The task for the practical phase is determined by one core message, mainly addressing PCK, a so-called takehome message (THM). THM breaks down the content of the training so that concrete tasks can include them. In each training three to five THM are set by the facilitator. For the planning phase examined here, the THM is: 'I promote an idea of addition and subtraction that is related to everyday life and materials and address them continuously.' To match this, there is a concrete work assignment for the teachers integrated in the planning phase and one activity for the students. For the study at hand, a hidden object picture (a picture which consists of various daily situations to add or subtract, e. g. children at a garden party receiving balloons or eating pieces of cake) is provided including. All materials (e. g. task, hidden object picture, teachers' commentary, planning grid, language package) are included in the package, so there is a low entry threshold. This material package builds the basis for the planning phase. First, the teachers should gain an overview of the content. Second, the teachers plan with this concrete material, such as turning plates or print templates the lesson in their teams. Third, the teachers may use a planning grid for their planning. This grid takes the different facets of knowledge (CK, PK and PCK) into account and offers a structural framework. According to the guiding ideas of good mathematics teaching, it includes prompts and questions on the following topics: Learning requirements, material/classroom preparation, differentiation, didactic reduction, lesson discussion and team planning. All in all the planning phase is designed in such an open way in order to take the high heterogeneity of the teachers' and their classroom situations into account. We believe a more rigid framework would hinder acceptance. Within our PD trainings, we recommend to attend the training by teams of teachers so they can plan together.

Data collection

This study aims at investigating the teachers' interaction within PD integrated planning and reflection phases. Fig. 2 shows the chronological sequence of data collection. Basis for the following analysis are the observations of the planning phase of four groups (approx. 12 in-service teachers). Each group consists of teachers from one school. The planning conversation is videotaped and transcribed completely. Each planning phase took 30 min, so a total of 2 hours were transcribed. 

Data analysis

In order to prepare the data for analyses, the videos have been transcribed completely and a coding schema has been developed. This was derived deductively from the characteristics of good (mathematics) teaching (e. g. Meyer, 2004;[START_REF] Prediger | Five principles for high-quality mathematics teaching: Combining normative, epistemological, empirical, and pragmatic perspectives for specifying the content of professional development[END_REF] (see chapter planning good mathematics teaching) and inductively through observations from the videos. It consists of four main categories (see Table 1).

Category Description Example

C0: No planning Statements that did not result in planning. 'I had forgotten again that someone was listening to us.' (Teacher C, transcript 27)

C1: Planning good teaching

This includes all planning statements that were made on a general didactic level.

'Or you make groups of four, that they do such a group work and then …' (Teacher B, transcript 40) C2: Planning good mathematics teaching

Statements that refer specifically to the planning of mathematics lessons.

'… Some children may see the balloons, some may see, well, everyone has a different focus.' (Teacher A, transcript 25)

C3: Framing planning actions

Statements that framing the planning actions, like overview the material package.

'Oh no, open the planning grid first.' (Teacher B, transcript 4)

Table 1: Overview of categories

Applying these categories and their subcategories on the given data, all the teachers' statements are categorized and analysed towards the research questions.

Results

A first review of the data showed that the teachers use the 30-minute planning phase very efficiently.

Only at the beginning as well as at the end, short phases could be observed assigned to category 0, in which no planning took place (see Figure 3). Category 3 could often be sorted when teachers got an overview an overview of the material. This is in line with our expectations and was included in the intended time frame.

With regard to RQ 1.1, it was found out that teachers particularly used the concrete material from the material package as well as provided additional material such as print templates. As intended, they were used as a basis for planning and linked and referred to previous lessons (see line 21).

20 Teacher A: They're sort of getting this garden party here now. This picture. 21 Teacher B: Exactly. And I have done it before in a similar way, the children thought about which task (Teacher C: Yes, I have done that too) they could think of and then put it post-It's. (Mhm) And then we discussed it afterwards.

At some points, teachers referred to elements in the PD training because here the activity for the classroom has been presented (see line 55).

54 Teacher A: But crossing out also works quite well here. You can already see that. 55 Teacher C: And you can also discuss it again in the reflection, no, that you can also, for example, if you have the box of water, that you can do both a plus and a minus task (Mhm). That there are always different solutions This is especially interesting as the teachers' textbook suggested to introduce operational understanding of addition separately from the understanding of subtraction. However, in the PD training it was taught that both operations can be introduced together as they relate to each other. This connection was taken up for planning, even in contrast to their own textbook.

Also, the teachers used the criteria of good mathematic teaching for the planning (see line 25).

24 Teacher C: … for example for the beverage crate says -what is that then, 9 -12-2 are 10, that you can then look at it again bigger. 25 Teacher A: That's actually also quite good for the speaking occasion, or, so (Yes) that you get into a conversation about it and one of you verbalises it, or? …

But it remains open how this language stimulus can be specifically encouraged in the lessons. The teachers did not plan any appropriate tasks or material support such as a word memory and how this should be integrated, only what to teach. Addressing RQ 1.2, a progression plan was drawn up on the basis of the categorization of the statements (see Figure 3). It shows how the various criteria of good (mathematics) teaching were taken into account. In the progression plan it can be directly seen that criteria of good teaching (yellow) alternate criteria of good mathematics teaching (blue).

In particular, contents that are mutually dependent, such as 'Student-Focus' and 'Method-Selection', occurred alternately. In order to respond to the learning requirements of the children, the teachers varied tasks or methods. Therefore, they looked at a subject-specific point in order to then also illuminate and implement it in a general didactic way or the other way around (see line 40 -42). It becomes clear that for planning lessons, it is not enough to focus on the criteria of good mathematics teaching only, but that these must be linked to general didactic considerations. This often took place in alternation, so that different sections in the planning with different emphases arose. This became particularly clear in the progress plan in which the general and subject-specific planning considerations were not bundled together at the beginning or the end, but there was a constant change.

Summing up, this analysis shows firstly that the time without planning activity is relatively short. The teachers used the phase to look at the material package and to adapt it for their lessons. To do this, they use the content from the PD training. Secondly, it was found that decisions of good mathematic teaching only occurred in connection with planning good lessons. No temporal clustering of a category could be found in the progression plan, but rather a constant change. These findings need to be refined through further analysis of the other planning phases.

Discussion

The overarching aim of this study is to analyses planning phases for a teaching experiment in order to (1) understand teachers' planning behaviour and (2) to derive design principles for planning phases.

In this contribution, we focused on identifying teachers' general planning activities and interaction in the joint planning phase. We found that planning of the practical phase took place, more than we had expected. The teachers plan with the help of the criteria of good (mathematics) teaching (Meyer, 2004;[START_REF] Prediger | Five principles for high-quality mathematics teaching: Combining normative, epistemological, empirical, and pragmatic perspectives for specifying the content of professional development[END_REF]. Also, they used the content from the PD training itself. However, when the planning took place, it remained relatively unspecific. The teachers focused on the question of 'what to teach' using the material package. They neglected the question of 'how to teach'. It remains unclear how the concrete implementation looks like, how tasks, material and assistance are integrated in the lesson. Based on these results, the category system will be refined. This should make it possible to structure statements in the individual categories even more specifically and to define the degree of concreteness of each statement. Furthermore, the structure of the planning phase should lead teachers to think about the question of 'how to teach' in a certain content. Thus, within a next research cycle design elements of the planning phase and the design will be adapted accordingly.
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