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This contribution presents the collaborative strategy adopted by a group of European research teams in order to bring forward and develop two joint projects. Reflections provide implications on ho to approach international collaboration and the problem of fragmentation in the field of mathematics education. 

Introduction

Niss in the new NCTM Handbook pleads (Niss, 2007, pg. 1310) "for a meta-research programme that we might call theory archaeology. By this I mean a systematic effort to identify, uncover and analyse the alleged as well as the actual roles of "theory", "theoretical framework" and "theorizing" encountered in a wide selection of research publications in mathematics education research. Such a programme would help us transcend the rather unfortunate state of affairs in our field where terms derived from "theory" are ubiquitous without, in many cases, providing more coverage than did the emperor's new clothes.". 

The issue becomes particularly relevant and evident when research teams from different countries are involved in joint projects, which is the case of experience we are presenting here.

In 2003 was created Kaleidoscope, a European network of Excellence (NoE) in the area of technology enhanced learning. Among the different structures created in Kaleidoscope was a European Research Team: TELMA (Technology Enhanced Learning in Mathematics), the sole structure in the NoE focusing on mathematics. TELMA included six European teams with a strong tradition in the field, and had as its main aim to promote integration among such teams and to favour the construction of a shared scientific vision, the development of common projects and the building of complementariness and common priorities. In 2006, TELMA partners proposed to the European Commission a STREP project (Specific Targeted Research European Project) called ReMath (Representing mathematics with digital media) that extended TELMA work [1]. In this contribution, we will use this European experience for addressing some of the issues to be discussed in Discussion Group 6 at ICME-11.

a brief report of the collaborative experience 

In TELMA we quickly realized that in order to develop collaborative projects, we needed better understanding of our respective approaches to technology enhanced learning. This was first done by realizing a synthetic description for each team, organized around the following structure: theoretical frameworks of reference, ICT tools designed and/or employed, research methodologies, projects carried out, and exchanging about it. Rather quickly we became convinced that fruitful collaboration needed a better mutual understanding of the theoretical frameworks we respectively used for approaching technological issues, and some integrative and networking efforts. Even if the constitution of TELMA had not been made by chance, even if there were previous experience of collaboration between some TELMA teams, even if the fact that we all lived in European countries limited the cultural distance, we were very diverse and the theoretical frameworks we were relying on reflected this diversity. They shaped our approach to technology enhanced learning, made that the same words did not have the same meaning for all of us, resulting in misunderstanding and obstacles to productive collaboration. Moreover it became clear very soon that one reason for our difficulties concerned the fact that part of the theoretical assumptions, shared by each team, remained implicit and not accessible to the other teams.

After one year of existence, we thus decided to take theoretical clarification and integration (the meaning to be given to this word having to be defined) as a central theme of TELMA work, adding to the representation and context themes present from the beginning. The first phase of the work had led us to develop a specific construct: the notion of didactical functionalities (Cerulli et al, 2006), which individuates three main and interrelated dimensions to be taken into account when considering a learning environment where an ICT-based tool is integrated:

· a set of features/characteristics of the considered ICT-based tool;

· an educational goal towards which the teaching and learning activity mediated by the tool is oriented;

· the modalities of employment of the tool in the teaching and learning activities.

We decided to use this notion for clarifying the operational role played by theories in the research and design work of the different teams, the analysis being based on the reading of a selection of published papers presented by the teams as especially representative. This was useful for developing a global vision of similarities and differences, and also better appreciate the extent of the existing diversity, but had evident limits as through this material we could not access the intimacy of the functioning of theoretical frames, we could not identify the exact role they played in the team’s work and infer from it what were the real needs in terms of networking and integration. Once again we became aware how much implicit is left when the results of experimentation are reported in a paper.

This was the reason why we decided to develop a specific methodology allowing us to base the analysis on a collaborative ad-hoc practice. The idea of cross-experimentation was the new methodological approach that TELMA teams decided to implement (Artigue et al, 2007). Each team was asked to choose an alien tool (an ICT tool developed by another team from a different country), to design an experiment with this tool and implement it. Each experiment had its specific goals but was also an object of collective research for TELMA. It was also decided that the young researchers of each team were in charge of the experiments.

Guidelines (see Cerulli et. all 2007a & 2007b) were collectively established for monitoring the whole process: from the design and the a priori analysis of the experiments to their implementation, the collection of data and the a posteriori analysis. Beyond that, reflective interviews (using the technique of “interview for explicitation” (Vermesch & Maurel, 1997)) were a posteriori organized with these young researchers in order to make clear the exact role theoretical frames and contextual characteristics had played in the different phases of their experimental work, explicitly or in a more naturalized and implicit way.

It was hypothesized that introducing an alien tool would have made problematic, and thus visible, design decisions and practices that generally remain implicit when one uses tools developed within his research and educational culture, and that this visibility would have been increased by the guidelines’ request of making things explicit. The delegation to the collective of the young researchers of the organization of the cross-experiments was also a factor expected to contribute to this visibility, by the distance created with more standard experiments. 

To support the reflection on integration needs, TELMA teams introduced also the basic notion of concern (Artigue 2005): the matter of interest to each team in respect to a specific experimentation. Behind this choice lies the hypothesis that the study of levels of concerns can be a means for establishing useful connections between theoretical frameworks, as far as concerns approach them in terms of functionality, focusing on the needs the theoretical frameworks respond to. Concerns are what researchers coming from different cultures can most easily share, but (ibid., p. 46):

“In different frameworks, not all of these concerns are considered or given the same emphasis, and even when they seem to be given a similar importance, they are not necessarily expressed, dealt with in the same way, with the same conceptual tools, and the decisions taken can diverge. It is through the identification of the respective attention given to these different concerns, and the precise ways they are approached to, that we try to elucidate the role played both explicitly and implicitly by theoretical frameworks, to identify interesting connections and complementarities, and also divergences, potential misunderstandings and conflicts we need to be aware of”.

 A set of concerns was thus a priori attached to each of the dimensions of didactical functionality, not arbitrarily defined but tightly linked to the results of the analysis carried out in the first phase. 

coNclusions

Although limited to a short experience this strategy resulted quite successful and promising, thus was assumed as the core of the collaboration methodology in the ReMath project, where the research study was extended to the design of digital artefacts beyond their use. After the success achieved we are building a new project focused on a third level of collaboration involving teachers, and going much beyond the first circle of expert teachers who have worked with us in the two first projects. 

Among the results of this collaborative work, we would like to point out a few ones that we think of particular interest for DG6 (for more details Cerulli et al 2007a):

· A more accurate vision of the role played by theoretical frameworks in the study of technology enhanced learning, and as a consequence of networking and integration needs concerning researchers. Theoretical frameworks, while influencing design and analysis, were far from playing the role they are usually given in the literature, showing different ways of affecting these two processes. Theoretical frameworks mainly acted in the design as implicit and naturalized frames, and more in terms of general principles than of operational constructs. Even if some interesting variations can be noticed, all the teams pointed out the gap (Cerulli et al. 2007) they experienced between the support offered by theoretical frames and the decisions to be taken in the design process. A good deal of the design work could be better labelled as art-craft work than engineering work. Theoretical frames in fact were much more explicitly active in the analysis and interpretation of collected data;

· A clearer vision of the intertwined influence of theoretical and contextual characteristics situated at a rather global level (e.g., the institutional pressure stronger in some countries than in others) or at a more local level and contributing to explain why teams sharing the same culture and using the same tool had developed quite different scenarios. 

· A clearer vision of what can be achieved, and can be pertinent in terms of theoretical integration. Theoretical integration does not mean homogenization. It has to be respectful of the coherence specific to each approach, of its constraints. It is more appropriate to conceive it as the building of meta-language supporting the identification of similarities and incompatibilities, facilitating networking between constructs and theories fulfilling similar needs in different educational and didactic cultures, facilitating the search and expression of complementarities;

· Some promising but local attempts at stronger integration around instrumental issues, the role to be given to a priori analysis in design, or the modelling of teacher role and activities;

· A strong evidence that mutual reading and discussion is not enough for making productive collaboration possible between researchers, specific practices have to be developed for that as we did with the cross-experimentation.

These results could have never been achieved without a genuine international collaboration where each team put itself into discussion, enabling each team to gain deep insights on its own research and on other teams’ research, and enabling the teams to begin to actually share a research language. We believe that it is only with international collaborations that researchers can dig theories and research approaches in order to give life to what Niss calls “theory archaeology”.

Notes

1. Information on the projects, and documents resulting from TELMA and ReMath activities, are accessible on the respective websites of these projects: http://telma.noe-kaleidoscope.org/ and http://remath.cti.gr/.
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