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ABSTRACT
According to a particular teacher training experience in Brazil, we present a dialogic mediating role of a scenarios through the Internet as hypermedia materials. The aim is to explain how teleinteractive collaborative geometric community appeared progressively in different momentum, what is the role of trainer and teachers and how can be effective for constructing a community of learners. We also show the role of egalitarian dialogue in enacting personal domain in continuing training processes. 
Reforms in curricular perspectives in many countries presents new challenges for continuous training  of adult learners. Some teacher competences are strongly related to adult literacy performances with the use of Internet space. Many Brazilian teachers who live far from larger training centers have fewer opportunities for acquiring and improving their geometrical knowledge. In order for mathematics educators to help transform our society, we must guarantee that teachers have access to information and current literacy trends in such a way that they can be vehicles for change independently of social cultural differences. The degree of accessibility is an important factor in adapting training activities in a virtualized world, but it’s also a matter of power. 

Following a dialogical perspective (Díez et al. 2003), we want to describe and analyze the new role of scenarios and the new role for the trainer in distance experiences for teacher training (for12-16 years old students) in geometry. We propose to see how dialogic learning functions in a distance course are different when varied training activities are proposed. We study the dialogue that takes place within the group of teachers. For this, we use  learning trajectories of the interactions as a methodological tool that allows us to study how teachers are capable of being introduced as a community of learners. In our 3 year longitudinal research project, we’ve been analyzing the contributions of three virtual communities to the professional development of teachers in geometry in each. The main questions concern how technological tools  (Sfard & McClain, 2002) enact  mathematics training, and what contribution allow to a better metacognitive reflections. The work that we will present in strand 2 of ICMI Study Group is not only intriguing from a research point of view, but also has clear implications from a practical point of view with regards to training strategies and a new role for the trainer. 

1. Theoretical background

Enactive and reflective processes are the basis for growing professional development. Technological mediation is also influenced. We would like to demonstrate that egalitarian dialogue (Flecha, 2000) based on arguments, not power claims, fosters interaction within the classroom. This perspective, will attempt to demonstrate how communication serves to resolve the mathematical problems that arise. This process of speech acts are studied on the basis of the construction of the mathematics knowledge as well as Teaching mathematics as a process of  contextualized abstractions (Leontief, 1981). For us language has two clearly differentiated uses. On the one hand, it is a vehicle for communication. However, on the other hand, it is a constructor of training community From a didactic point of view, we are interested  in how this knowledge is constructed.  Along Van Dijk’s line and Wood (2000) we consider that the contributions to the discussions are sequences of professional actions and that they must establish  semantic relations with the people who are interacting. In each teleinteraction, it is possible to identify new information on the  content of the teleinteractants’ knowledge. This information is somehow semantically and hypertextually related  to the contents of the contribution to which we are referring , or to another context in which the teacher is acting.

2. The experiences 

Our virtual geometric environment for an in-service dialogic course was designed and structured around 6 hypertextual axes/scenarios: (a) activities in which we introduced the use of materials forcing the teachers to review their own knowledge on geometry and professional activity, (b) observations of the role that everyday life plays in the different geometric activities, (c) reconstruction of cognitive processes of students in class,  (d) observing the role of manipulative aids for each subject, (e) organizing summaries of contents, and (f) continuous self-regulation. The geometric content was developed in didactical units. A group of mathematics teachers worked on a 50 hour Internet Course over six months using a range of online interactive tools and materials: e-mail conversations, geometric “authentic” tasks, self-regulation inquiries, discussion forum and distributed chats. Three different experiments were done. Semi-structured interviews, text writings and videotaped experiences of teachers’ classrooms were used to recognize changes-in-action in geometry by means of their a-synchronous  productions (Bairral, 2002). The following observations and results are organized in three parts: about the enactive role of interactions, the formative moments,  and the new role for trainers. 

3. The results

ENACTIVE ROLE OF INTERACTIONS. The discussion forum as a communicative space presents and develops important discursive singularities among all the communicating agents (teacher, researcher and professional collectivity) involved in the process of professional development. So, the forum is a space for continuous socialisation of practices in which the teachers can allude and integrate with other spaces in the environment or outside it. It is also a space for the teachers’ collective immersion in the discussion (with a response action more flexible in time) that presupposes a security and trust in the professional collectivity of the environment. Regarding the trainer, who has global and local control over the process, the analysis at the forum acknowledges the importance of motivational components of the virtual environment, as well as external factors that play a role in the interactive process. This allows identifying interactivity points and other links used by the teachers, as well as identifying some components which are potentially positive in the didactic units or communicative spaces in the environment. In the teleinteractive dynamic of the interactions we identified the three types of hypertextual links (conceptual, hierarchic or referential). All of them are important for collaborative teaching work and can be generate cognitive nodes. During the whole of the interactive process in the forum, we have identified three cognitive nodes, stemming from the participation of three teachers (Bairral & Giménez, 2004). 

In such a framework, the development of a  virtual  teachers’ professional development community in geometry was revealed by enabling for a collaborative discourse that enacts, not only reflects, personal domain by means of: (a) transforming static scenarios in dynamic experiences, (b) using dialogic  immersion incorporating teachers’ contributions on the site, (c) considering the activity as a whole including media tools, and (d) opening their classes for the other teachers. We’ll also show how the teachers enact their knowledge about the use of materials itself by means of using “experiences of the colleagues”. The following scheme shows the adapted Clarke model to our experiences (Bairral & Giménez, 2003). 
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In particular while “confrontation”  is mostly used by all participants, the “epistemological reconstructions” is exclusively featured by the trainer. This  exemplifies the difficulties adults have  in demonstrating the same type of intervention, even with an egalitarian dialogue.  However, it is evidenced that there is a fluid dialogue within the classroom, in which almost everyone in the group participates. By thoroughly analyzing the dialogues, we observe that the ¨provocations” have a clearly positive role during the egalitarian dialogue, given that they provide incentives and encourage the entire class’ participation. In addition, our examples allow us to discus the importance of egalitarian dialogue in continuous training with Secondary School Teachers.

FORMATIVE MOMENTS. The flexibility of virtual dynamic work favors the constant negotiation of meanings with teleinteractions continually sustained or reconstructed in each specific educational context. An analysis on the communicative nodes (understood as key points for training changes in the dialogue) shows the contents of a metacognitive nature is shared and reconstructed in five stages, as  shown in the figure below. These stages are interconnected, but their borders are not  clearly marked. 
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Teleinteractions could be grouped in four formative moments (according to the first four steps in the transformation process model) found in the experience: (1) sensitivity and prior acknowledgment of the team members, (2) acceptance and trust for the teaching negotiation, (3) critical adaptation and accommodation of practical knowledge, and (4) collaboration and awareness regarding theoretical orientation (for a deep explanation see Giménez & Bairral, 2003). A Teacher’s cooperation when establishing relations between events, materials and facts in the process of working in the environment and the awareness towards a theoretical orientation of a local character, in which the different practices and personal experiences gain importance, are examples of professional discourse. 

THE NEW ROLE FOR TRAINERS.  The activities and results allow the trainer to: (i) identify and analyze ideas that were (or were not) given priority during the teleinteractive process; (ii) identify a continuity in ideas; (iii) classify the types of  contribution that appear; (iv) verify the regularity of the teachers’ participation and, (v) use the schemata with the teachers themselves as a tool for a metacognitive evaluation, whether for a macro analysis of the whole course process or the analysis of a specific moment. From our experience, we see the trainer metaphorically as: (a) Burning-Animator, organizing messages and continuously giving wood for communication, and driving the discussion to the Mathematics Training aims if necessary; (b) open provocateur, leaving teachers to decide about interests in an autonomous way; (c) supporter, helping with reflecting processes along with the major experience for organizing information, if and only if no one has previously; (d) Facilitator, recognizing and noticing key nodes in the discourse; (e) team-player, identifying a necessary group for preparing the best for computing resources; (f) masterpiece director, giving a layered, in-depth synopsis of each member’s personal understandings; (g) orchestra manager, influencing, without imposing, the use of diverse aids, selecting personal inputs for new discussion, identifying the subgroup’s characteristics, and giving style to the presentations; (h) commenter, anticipating frameworks, clarifying conceptual doubts, promoting opportunities for metacognitive competences, and simplifying complex situations by means of technical supports.

4. Final remarks

  The following characteristics were always present in the text scenarios: respect , dialogic immersion of the researcher, and acknowledgment of a critical teleinteractive dynamic. In such a way, Hypermedia (Sfard & McClain, 2002) can be used as a powerful tool in the continuous teacher training experience. The typology created for the contributions was crucial for the researcher in order to be able to identify elements in professional discourse that favors the continuity of discussion among the discourse community. Every type of contribution is important for the teachers’ professional development because in this critical reflexive process, teachers can reflect critically about their professional actions while developing metacognitive reasoning skills. In addition, egalitarian dialogue animates participants’ learning,  and it provides the proper arguments to justify the ideas in the different professional dilemmas.
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