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The dilemma of the didactical design

This poster reports on a large study dealing with the issue related to the implementation of didactical designs in the institutional context. This presentation is an attempt to specify some methodological principles for planning didactical design that could be used as a resource by the institution. We build on the Theory of Didactic Situations (TDS) construct of didactical engineering (DE) [START_REF] González-Martín | Didactic Situations and Didactical Engineering in University mathematics: cases from the study of Calculus and proof[END_REF] to first address the issue concerning the use of DE both as a fundamental research tool and as a tool ready to be used for action [START_REF] Artigue | The challenging relationship between fundamental research and action in mathematics education[END_REF]. We then briefly introduce preliminary results of two studies which empirically investigate this issue in the case of the teaching and learning of convergence of sequences and complex numbers. DE is a research methodology usually associated to TDS, that "consists of designing, regulating and making controlled observations of experimental situations where certain mathematical knowledge appears as the optimal way to address a mathematical problem." (González-Martín et al., 2014, p.120). Three global steps shape the design of DEs as a research tool: 1) Epistemological and cognitive analyses which deal with the mathematical specificities of the targeted knowledge and their impact on the cognitive process of learning; the results are supposed to define the didactical variablesnamely the parameters that influence students' work, which should be taken into account to design the projected situations; 2) The phase related to the a priori analysis leads to the identification of the values of the didactical variables that are used to build the experimental situations; these situations are thus analyzed in terms of milieu -"namely the set of material objects, knowledge available, and interactions with others" (p. 119) including the interactions with the teacher; 3) The results of the a posteriori analysis (by comparing with the a priori analysis) permit to assess the relevance of the experimental situations and the validity of the theoretical model. The aim of the final analyses is to give feedback on the theoretical frame and its efficiency; the research does not actually consider the conditions for the implementation of the DE in the institutional context. In the last decades, research dealing with didactical design has increased its focus on the issue concerning the "application role when didactical design is seen as a way for organizing the relationships between research and practice or, in other words, for developing educational actions inspired by research and incorporating its results." (Artigue, 2008, p. 9). Yet, this issue is still pending and the didactical actions are not defined neither theorized. In the following section, we describe the methodological tool that we have elaborated to plan efficient DEs for action.

The methodological tool for empirical investigation: the cases of the convergence of sequences and complex numbers

The fundamental principle of the two DEs we have constructed is based on two essential ideas: 1) the necessity to negotiate and to plan such DEs with the actors of the educational system (teachers, Thematic Working Group 14 Proceedings of CERME10 trainers, policy makers, etc.); 2) the experimentation should provide some flexibility to the teacher in order to make adjustments depending on the class context. We rely on the research version of the design methodology (DE) and go forward to provide three empirical phases used as a method to plan and to experiment DE for action (Figure 1). Its use with more than one mathematical topic gives more legitimacy to our methodological tool. In spite of their mathematical differences, these two studies revealed the cornerstone role of the institutional mathematical organization in the teaching and learning processes and how to manage it for more efficiency, for instance: 1) regarding the convergence of sequences: improve the neglected role of approximation and numbers; 2) regarding complex numbers: rehabilitate the operational level of these numbers by emphasizing the role of their several representations. For both cases, the results of the implementation of the first step corroborate the necessity of such adjustments.
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 1 Figure 1: A methodological tool -DE for action
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