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Focus of the study presented in this poster

The term 'research-and-development projects' reflects multiple goals of a certain type of design research project in mathematics, which includes teaching experiments like by Cobb (1999). Such goals are: i) Students' learning, and change of their beliefs ii) Change of norms, roles and relations between students and the teacher iii) Teachers' professional development iv) Researchers' experiences from actual classrooms v) Theoretical knowledge about i), ii) and iii). This study aims to contribute with theoretical knowledge about teachers' professional development.

Theoretical foundation for the study

Main heuristics are from a) an interpretative framework for analyzing individual and collective activity in classrooms [START_REF] Yackel | Beliefs and norms in the mathematics classroom[END_REF], and b) A research based theoretical foundation for the study of educational development projects [START_REF] Sowder | The mathematical education and development of teachers[END_REF]). The study reflected upon a research-and-development project involving eight upper secondary mathematics teachers who designed and completed teaching experiments in their own classrooms, focusing on students' strategies for inquiry and problem solving and based on discussions of problem-solving behavior by [START_REF] Schoenfeld | How we think: A theory of goal-oriented decision making and its educational applications[END_REF][START_REF] Pólya | How to solve it: New aspects of mathematical method[END_REF]. The participants shared a wish to find ways to support and stimulate students' creativity and students' ability to think mathematically in an intellectually independent way. The study's reflections were centered on the question: How can teachers' ideas and visions about a change towards more inquiry and intellectual independence in problem solving be realized by the means of a research project?

The research project

The hypothesis underlying the research project's setup was a need for coherence between the norms and values realized by the teacher and those requested of the students. Therefore, the teachers had to develop and share their ideas about, and materials for, the teaching experiment with the peer group, based on their own experiences and visions, supported by the project activities and taking an inquiry approach. The research project is described in [START_REF] Andresen | Students' creativity in problem solving[END_REF].

Results

The research project has served as a means for the teachers to get experiences with teaching according to their own, shared, desire with respect to students' inquiry and intellectual independence in problem solving. All the teachers were engaged with the project and all of them wanted to continue the project. They had tried out experiments that could realize their ideas and visions. All the teachers had a high degree of ownership of the teaching experiments. Nevertheless, elements of disappointment were revealed in the teachers' reports. Some teachers reported a lack of clear results of the experiments, which was explained mainly with reference to i) the period of time spent on the experiments, ii) the students' differing expectations and iii) students' earlier experiences with mathematics. The teachers expressed a common wish to continue the experiments.

Conclusion

This study has shown that a research project can be suitable to frame teachers' development by enactment of their visions and beliefs about mathematics teaching. There is no guarantee, though, that the desired goals and learning outcomes for the students will be reached. One possibility for improvement would be a prolongation in time of the project. As the main conclusion, this study points to stressing the importance of the teachers' visions about desirable teaching. This is in accordance with the study's theoretical foundation, and even goes further: It is well known [START_REF] Sowder | The mathematical education and development of teachers[END_REF]) that a research-and-development project can succeed only if the teachers' beliefs are in line with its overall goals. Partly based on this study, a framework was outlined by [START_REF] Andresen | In the case of jeopardizing the learning outcomes: Could we have known better?[END_REF] for analysis of the role of the teachers' visions about desirable teaching for successful professional development, and for analysis of the impact of taking the visions into account already in the initial design phase. A large potential for professional development may, seemingly, be realized in projects which include the teachers' visions about desirable teaching in their starting point.

This poster is a short version of the author's paper: A research project seen as a means for teachers' professional development which was accepted but never presented at CERME 9, TWG18.

Data

Data for this study was in the form of: i) Notes and video recordings of students' work and classroom activities in all eight classes ii) Notes and materials from meetings in the project group iii) Two group interviews with all the teachers in October 2013 and in May 2014.