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Abstract 

As globalized information in society is constantly spreading, its socialization and other communications among individuals are always at play. How do pre-service teachers interact and learn in a virtual community of practice? In this paper, we are examining how online communications help us study learning and interaction in geometry. The research is into strand 1, specifically about experiences of teaching and learning in a particular setting.
Introduction 

With the development of Information and Communication Technologies (ICT), the interest in online professional training by Internet tools has increased. The massive presence of ICT in our daily and professional lives has contributed in different ways, with the constitution of new paths of interaction and learning. Some studies indicate that widening the presence of real life problems and ICT resources can bring about meaningful changes in cognition.

In Brazil, research on the potential of ICT in Graduate Program is still scarce. Geometry has hardly been present in grounding curricula, in spite of its importance in student’s personal growth, whether in basic or higher education. There is an undeniable need for research analysing interactive processes in online training in geometry in university mathematics education. In this article we are analysing some aspects in the learning of pre-service teachers in an inquiry community in geometry. 

Making inquiry communities for online mathematics learning

One way to learn how to learn mathematics and develop reflection in depth on pedagogical practice is through the constitution of inquiry communities. Wenger (1998) provides a theory of learning in which the primary unit of analysis is neither the individual nor social institutions but communities of practice. 

The account systematically explores the intersection of four learning components (meaning, community, identity and practice), which provide a conceptual framework for analysing learning as social participation. According to Wenger, meaning is a way of talking about our ability to experience the world as meaningful. Community is a way of talking about the social configurations in which our enterprise is defined and our participation is recognisable as competence. Identity is a way of talking about how learning changes who we are. Practice is a way of talking about shared historical and social resources, frameworks and perspectives that sustain mutual engagement in action. These four components are deeply interconnected and mutually defining.

Jaworski (2004), considering the power of inquiry in process of learning and the importance of dialogue in coming to know, believes that a shift from community of practice to community of inquiry provides a perspective in which reflective development of teaching by individual teachers results in a developing community (p.25). According to her, inquiry, in a community of inquiry is more than practice of the community of inquiry. Teachers develop inquiry approaches to their practice and together use inquiry approaches to develop their practice. For Jaworski, there are three mutually embedded forms of inquiry: inquiry in mathematics (pupils in schools learning mathematics through exploration in tasks and problems in classrooms), inquiry in teaching mathematics (teachers using inquiry to explore the design and implementation of tasks, problems and activity in classrooms), and inquiry in research which results in developing the teaching of mathematics (teachers and didacticians researching the processes of using inquiry in mathematics and the teaching of mathematics). 

In our virtual community we use the second form, that is,  inquiry in teaching mathematics.  In developing our formative activity, we are constantly challenging the capacities of the future educator to reflect geometrically (explore, classify, construct, represent, prove, model) on his or her own knowledge and the implications of virtual community over this constructive process.  

Context of the study and research design

Our research takes place at the Group of ICT Studies and Research in Mathematics Education (www.gepeticem.ufrrj.br) at UFRuralRJ. When it first came into being, in 2003, the environment (www.gepeticem.ufrrj.br/geometria_inicial) was proposed as a 22 hour university extension course. In 2004, the setting was reconsidered and included among the activities of the 60 hour course subject “Topics in Spacial Geometry”

In structuring the environment, strategic elements were considered: affective-attitudinal (photographs, movements, work contract, course plan),  communicative (e-mails, discussion group, chat, MSN or ICQ, the possibility of constant contacts among colleagues, with the teacher and the ICT technician), motivational (sounds, animation, hypertextual activities, movements, photographs of participants’ colleagues) and informative (links of interest to web pages of varied interests). We use a variety of tasks and, in close relation to them, we establish prior to experience categories, later to be considered in the analysis. Besides off-line encounters, both a theoretical discussion and practical deepening of tasks were also carried about by virtual e-mail interaction, discussion list and final chat. 

Entry to the environment is done through a personal password. Each access is logged in a log-file (Ludwig et al., 2003), where the accessed links are identified, along with the time, frequency and access steps. Such information has been important in the construction of interpretative nets (Bairral and Zanette, 2004), as it allows an assessment of professional development and provides the means to improve the ICT system.

Interactions and pre-service teachers learning by Internet tools

We carried out an interpretative case study. Its triangulation was done through information that came from different sources: the carrying out of proposed tasks, the analysis of different interactions in communicative spaces (e-mail, discussion list, chat), informal conversations and initial questionnaire. Through the analysis we identified (1) training objectives present in different written texts, and (2) we contrasted them with other discourses of the pre-service teacher along the interactive process. Let us have a look at the analysis on graduate student sigt
.

In the course of the initial questionnaire, when sigt tells about her experience with geometry as a student, she comments: 

¨(...) I have studied all the geometry that can be given at school, without leaving out any part. I like the part that doesn’t have to be memorized, like formulas. I never took a specific course in geometry. I have difficulties in drawing spatial figures, and, when it is not a good drawing, I find it hard to identify the parts in the drawing¨.
As sigt’s text shows, the preferences are very clearly towards situations that involve more reasoning than formula application, and the acknowledgement of her own difficulties. When this student performed a set of tasks that aimed at analysing sections and describing flat shapes (see the example below), and after interacting with a study mate, she developed an interesting geometric reflection.

Task: When we perform a flat cut in a solid, the figure that appears in the cut area is called the cut section. In the cube below, to continue with flat sections, is it possible to obtain a square? Substantiate your answer. In what position should a plane be placed so that the section obtained is shaped as a rectangle? Which is the maximum perimeter of the rectangular plane? Justify your answers. 
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(Sigt) ¨It is not possible to obtain a square, because we would have to calculate two opposed diagonals in the cube, then we would realize that the values of the diagonals (that would function as edges) would not be the same as the values of the edges that would come with them, forming the square. The plane must be placed in any part of the cube, as long as the side of the rectangle starts from two points in adjacent edges and these points serve as vertices of the rectangle; from there, two edges come out from each vertex, one horizontal and one vertical, connecting with the opposed point to form a rectangle. Maximum perimeter = 2a√2 + 2a = 2a(√2+1)¨.

In the text above, we can see how sigt increases her communication and constitutes her own geometric meanings. The socialization of her ideas made the future teachers feel assured that they belonged in a community where experiences are exchanged. The text below, from a conversation in a chat, shows us the concern of the pre-service teachers with their own learning (see nathalia 09/03/2004 - 18:34:25), their learning community (siduarte 09/03/2004 - 18:37:33) and their continuous need for discussion  and deepening (sigt, 09/03/2004 - 18:38:20) at performing other tasks.


(...)

nathalia (09/03/2004 - 18:34:25) : Did all of you find that the answer to question 3 last week was a pyramid? 

siduarte (09/03/2004 - 18:34:48) : I also answered that it was a pyramid. 

sigt (09/03/2004 - 18:35:22) : I don’ t remember, but I know that one of the answers was a pyramid

nathalia (09/03/2004 - 18:35:32) : I agree with you, sigt! It’s very hard to visualize without actually holding the solid! 
sigt (09/03/2004 - 18:37:27) : one question in the third week speaks about taking the solid and manipulate it, I thought that was complicated

siduarte (09/03/2004 - 18:37:33) : we can exchange ideas... as soon as I find the time to read the questions, I’ll put my ideas at the forum…  Please, try to help me

sigt (09/03/2004 - 18:38:20) : I’m trying, but I need to discuss about them, because I keep changing the way I see them. (...)
While in off line work (conventional) there is a concern about the performance of tasks at specific moments, in the online dynamic there is the possibility of (re)doing which is more time-flexible.  In this process, both the teacher and the students become partners and start questioning, for example, the analysis of answers to a task in terms of simply right or wrong.

Final Remarks

The pre-service teachers were able to explore and deepen different conceptual aspects of spatial geometry. They had an opportunity to know and use a variety of technologies and, in this way, understand how these media resources can contribute in different ways to the learning of mathematics. With this purpose, ICT come to contribute to the constitution of one more setting, without substituting off-line programs.

To study learning by means of online interactions means to view professional activity through a wide spectrum. That implies triggering a questioning dynamic (Jaworski 2004), which comes about through the hypertextual wondering through the different spaces in the setting in the continuous socialization and discussion within the community. The analysis of professional knowledge of the future mathematics teacher has to go through an integrated identification of meanings reconstructed over different elements in practice, the commitment with the community and the collaboration that establishes itself within the community. Although we admit that the teacher’s functions are different from students’, virtual communities of practice constitute a privileged setting (Wenger, 1998) for a differentiated reattribution of meanings in learning and collective production of knowledge.
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