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ABSTRACT. In this paper, we present some information and results about a design that wants to help teachers to practice open problems with their students (9–11 year-old). The main idea of this design is that the teachers have already their own practice and that they can change it with the help of a collaborative work with other teachers and constitute a community of practice. The teachers, who are volunteers, choose some problems among some others that we propose on a web site. They give these problems to their pupils and then write a report that they send to the other teachers by a mailing list. During some meetings, they discuss with the other teachers about the problems they had during the lessons and the way they solved it.

This work takes place in the work to prepare our PhD thesis supervising by Dr. Michèle Artigue, DIDIREM, University of Paris 7, France. 

Introduction

In elementary levels of education in France, teachers don’t often give their students mathematical problems to solve, and when they do so, they rarely give them the maximum responsibility pupils can take in the solving process. A new curriculum appeared in 2002 in France and affirm again that students must solve this kind of problems. Thus, the question is: “how to help teachers to practice this problems?”. We built a specific design based on the community of practice  concept.

In the first section we present our main research questions and our hypotheses. Then, we briefly present our theoretical framework and explain our choices. The methodology section gives more precise information about our work and the data we are collecting. Finally, we give some partial results obtained during the two previous years of this experiment and some perspectives for other experiments.

Research Questions and Hypotheses

We choose particular problems that we call open problems (as in Arsac, 1991) and we propose them with other information to some teachers that are volunteers and let them practice the problems that they choose for their own classroom. We make the following hypotheses: 

–
information, documentation about open problems are not part of the working space of these teachers because they don’t have an easy access to it or/and they find these too distant from the textbooks they use. 

–
when teachers read information about this kind of problems, time and accessibility are some important factors they take into account when deciding to adopt or not a problem and test it with their students. 

–
collaborative work can help teachers to enter in these new practices and Internet can support today such a collaborative work which is not part of their professional culture. 

In our work, we try to test these hypotheses.

We also hope to develop some useful theoretical aspects. First, we search if we can usefully use the community of practice concept (Wenger, 1998, see below) in this educational context. We also examine if this kind of experiment can be an interesting way to study the teachers' practice because the teachers must explicit several aspects of their practice that is known to be often implicit.

Theoretical Framework

Our theoretical framework is based on open problem concept (Arsac and al., 1991), community of practice (Wenger, 1998) and “double approach” theory (Robert, Rogalski, 2002) 

Open problem

An open problem is a mathematical problem we can give students for solving. The text of the problem is short, there is no method or solution in the text of the problem, the students are familiar with the context of the problem (Arsac and al., 1991).

Let us precise these choices here. Firstly, the length of the problem is important to our point of view. In France, many textbooks often give problems they call mathematical problems. In many cases, they are mainly “reading problems” because of the length of the problem or because of their formulation. The second point is that the problem must be “open”: students don’t know how to solve it and what the solution is. The third characteristic must permit them to imagine a way of solving it and which kinds of answers can be good candidates for the solution.

For our research, there are two reasons to choose this kind of problems. Firstly, he curriculum asks the teachers to propose this kind of problems to their pupils and they don’t do it so frequently. Secondly, this kind of activities can be easily introduced during the year by a teacher without interfering with other activities 

Communities of practice

The concept comes from the work of Wenger (1998) in the context of knowledge management and productivity. We want to see if it can be used, and perhaps adapted, for educational use. It can already participate to describe our design but it could be an interesting concept to describe how the teachers could work together.

The main ideas of the concept are: focus on professional knowledge sharing, motivation of the members, “free” to choose the way they want to work, communities must be “managed”.

In our research, teachers try to practice some open problems with their students. They have to adapt their practices and to develop some new practices. We consider that these practices are part of their professional knowledge. In our design, we hope that they can share that knowledge as we saw it in (Liping Ma, 1999).

For the needs of our research, teachers are volunteers so the idea of motivation is appropriate for our work.

Many researches have been done about how to teach mathematics and some results were found. Today, we don’t often see the effects of these results in the teacher’s practices. We think that we must let the teachers take their time to adapt their practice and to think about their practice and we also think, in a certain way, that we must not do their job i.e. think how to practice with their own students. It’s an important point of view that we find in the “double approach” of the french researchers Robert and Rogalski (2002, see below). So, we propose some directions and then let the teachers choose their own way of working in their classroom and also of collaborating with the other teachers in this kind of work. We think that it's a new kind of reasonable approach for changing the teachers' practices.

That’s the fourth point and it is a paradox : we must both manage the community and let it free to choose its way of working.

“Double approach” theory

This theory is developped by the french researchers Aline Robert and Janine Rogalski (2002). The main idea is to report practices of teachers and describe their regularity and their coherence

We take in this theory the method of analysis a priori for the problems that we propose to the teachers. We try to determine the tasks and the activities of the teachers and the students during the lessons. We also take the method to analyze how a teacher can make some choices for his professional practicing among the different possibilities and which constraints he must take into account.

Methodology

We have built a specific design which organizes teacher access to resources we consider more appropriate, communication between the teachers involved, and between teachers and the researcher, both at distance and in presence. We work with some (from 5 to 8) teachers who teach 9–11 year-old students and have already observed some of them for 2 years. For the present year, we plan to observe only 2 or 3 among the new teachers in our experimentation. We work with the following data:

–
open problems on a web site with some information about them 

–
questionnaires to know if the teachers already practice open problems

–
some lessons (video/audio recordings) 

–
interviews (audio recordings, at the end of the year)

–
reports written by the teachers

–
information about their way of practicing teaching collected during informal discussions 

Analysis of data

With analysis of data, we want to categorize the way that the teachers “manage” the problems in their classroom and track some changes. We also want to see where and how information about their practice appear during meetings, in their reports and perhaps in their mails. Then, we track links between their way of practicing open problems and the previous analyzed information.

First results and perspectives

About the practices

We have seen some changes in some teachers’ practices. For example, some of them propose problems that they didn’t want to propose at the beginning of the experimentation. Actually, it’s difficult for us to evaluate how these changes are stable or not. Also, it should be interesting to know if other mathematical activities are influenced by the practices with open problems. We are now more concentrated on new teachers that arriving this year and see how the “pioneers” can help the “novices” in a collaborative way.

About the reports

At the end of the first 2 years of this experimentation, the reports made by the teachers seem to be an interesting tool to help them in their practice.

They think it’s interesting for them to write their own report. They must think of the choices they made before and during their lesson, how they had perhaps given an important clue to the students, which they didn’t want to do, etc. The second interest for them is to read the reports of the other teachers. They can try to understand how another teacher can propose the same problem to his pupils. They don’t always send their reports (it takes time, about 2 hours, to think of it and then to write it). To solve this problem, we (teachers and researcher) have decided for the present year to concentrate the reports only on the problems that the teachers met in their practice for a given open problem and how they chose to solve it in their own classroom. For example, what can a teacher do if a student propose an answer that seems to work and if the teacher doesn’t understand why it works.

About the analysis of data

We have found it difficult to analyze audio and video recordings of the lessons. Mainly, we have not found an easy way to report the way the teachers practice open problems in their own classroom.

About future experimentations

In this experimentation, we work with elementary school teachers  about open problems. We think that we can also work with mathematics secondary teachers and explore other parts of mathematics teaching.

Working with new teachers during their first experiences can also be another interesting and natural perspective if they can work with more experienced teachers in a community of practice that already exists.

Conclusion

Our work is about an in-service elementary teachers' community of practice. We want to see if a collaborative work can exist and help them to propose open problems in their classroom and to give their pupils more responsibility to solve the problems than they usually do. We chose open problems as a convenient way to explore collaborative work between teachers, there are not too intrusive in their own practice during the year, but we could explore other fields of mathematics teaching.

Because of their natural link with the existent practices, both the community of practice concept and the double approach theory seems to be some realistic points of view about teachers' practices and they gave us the way to build our design.

This year is the third of our experimentation and the teachers are always voluntary to participate to it. Actually, we can’t speak about a rich and intensive collaborative work but we think that we see its premises. With new teachers arriving, we think that we will observe more exchanges between the teachers, especially between the “pioneers” and the “novices”, by mail or during the meetings.
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