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People need mathematical higher order skills to participate successfully in society [START_REF] Hoogland | Images of numeracy: investigating the effects of visual representations of problem situations in contextual mathematical problem solving[END_REF]. Working together on and discussing non-routine math problems promotes the development of these skills. In Dutch primary education however non-routine math problems are most of the time presented to high-performing students only [START_REF] Van Zanten | Opportunity to learn problem solving in Dutch primary school mathematics textbooks[END_REF] and whole-class discussions on solving problems to develop higher order skills are rare. In what way can whole-class discussions be organised to foster the development of higher order skills of all students?

Theoretical framework

A productive whole-class activity on problem solving should start with a non-routine mathematical 'low-floor-high-ceiling task' [START_REF] Boaler | Mathematical mindsets[END_REF]. Teaching such problems involves: (1) explaining the problem, (2) putting students to work, (3) observing their problem-solving approaches, (4) guiding whole-class discussion and (5) summarising learning outcomes [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. In the whole-class discussion the teacher encourages his students to present, compare, evaluate and defend their problem-solving approaches. This places high demands on teachers. They must deal with a broad spectrum of students' problem-solving approaches and simultaneously challenge all students to think and reason about those approaches. To achieve this, mathematical and pedagogical content knowledge is needed [START_REF] Ball | Content knowledge for teaching: What makes it special[END_REF], together with specific teaching skills as described in the Mathematical Quality of Instruction (MQI) instrument, like mathematical sense-making, using multiple problem solving-approaches and using students' ideas [START_REF] Hill | Mathematical knowledge for teaching and the mathematical quality of instruction: An exploratory study[END_REF]. [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF] advise teachers to prepare their problem-solving lessons thoroughly, by (1) solving the problem in multiple ways, (2) predicting mistakes of students, (3) devising hints and support, (4) selecting and order problem-solving approaches to be used in the discussion and (5) predicting learning outcomes.

Research question

To support preservice teachers in preparing and performing whole-class activities with non-routine problems we developed a preparation form based on the aspects mentioned by [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. During the activity, while the students work on their problem, the preservice teacher observes their problem-solving approaches. Having his own preparation in mind he then makes a selection to be used for the whole-class discussion. During this discussion the preservice teacher invites students to present their problem-solving approach. The preservice teacher then challenges the other students to discuss and evaluate these. The preservice teacher guides the discussion and ensures participation and understanding. His thorough preparation will support him in responding to and developing the thinking and reasoning process of the students. The discussion is more productive when the preservice teacher has explored beforehand how students might solve the problem [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. In light of the above, the following research questions emerge:

How and to what extent are preservice teachers able to prepare a whole-class activity on a non-routine mathematical problem using a structured preparation form?

How and to what extent does structured preparation of a whole-class activity on a non-routine mathematical problem improves the quality of teacher behaviour during this activity?

Method

Approximately 80 Dutch preservice primary teachers will participate. For their first lesson they will use a preparation form completed by a teacher educator (the so-called "expert"). For the next two problems, chosen from a selection of 30 problems, they will complete the preparation form themselves. After teaching with the three problems, they will complete a questionnaire evaluating their own teacher behaviour while performing the third lesson. They will score themselves on certain aspects of the MQI instrument using a four-point Likert scale [START_REF] Hill | Mathematical knowledge for teaching and the mathematical quality of instruction: An exploratory study[END_REF]. They will answer questions about the perceived impact of their preparation on various aspects of their teacher behaviour and about experienced differences in using their own preparations and that of an expert.

For the first research question, the preparations of the preservice teachers will be analysed and compared with the experts' preparations. For the second question, the scores of the preservice teachers will be analysed and how they attribute these to their preparations and those of the experts.

To be continued

Rich preparation of problem-solving activities will support teacher behaviour [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. We plan to publish the problems and experts' preparations in the near future. Should it turn out that teachers perform better while using their own preparations we will publish the problems with empty forms. In any case we will encourage the use and preparation of problems in whole-class activities.