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ABSTRACT

This paper presents some preliminary research findings regarding the nature of interactions and learning that take place during distance courses in mathematics offered to teachers.  Predicated on the belief that knowledge is generated by collectives of humans-with-media, and that different technologies modify the nature of the knowledge generated, we have sought to understand how the Internet modifies interactions and knowledge production in the context of distance courses.  The research was conducted over a period of several years, during distance courses proffered annually from the mathematics department at UNESP, Rio Claro, SP, to teachers throughout Brazil, conducted mainly via weekly chat sessions.  While some preliminary findings are presented, more questions are raised:  How to provide continuing support to teachers following the course?  What mathematics should be taught, once the Internet becomes part of the humans-with-media collective?  What are the implications for preparing teachers to teach via the Internet?  Others are invited to help seek answers to these questions, as distance education offers new possibilities for teachers to interact with each other and with university professors and researchers over great distances, thus helping to address the disproportionate concentration of knowledge production in certain regions of Brazil.

Introduction

In this paper, I will report on partial results and new questions that our practice and research has raised in the process of engaging in virtual interactions with teachers from different parts of Brazil (and in smaller numbers, from other countries of South America). We have developed Internet-based extension courses for mathematics teachers from different levels as one means of addressing social inequalities in Brazil and, at the same time, to research and learn about Internet-based education. 

Theoretical and Methodological issues

Our research group, GPIMEM, has been developing research on the use of different information and communication technology (ICT) in mathematics education for eleven years. We have developed the theoretical notion of humans-with-media,  as a means of stressing that knowledge is always constructed by collectives that involve humans and different technologies of intelligence (Levy, 1993), such as orality, paper-and-pencil, and ICT. Different humans, or different technologies, result in different kinds of knowledge production.  

This notion has provided tremendous insight as we have analyzed how different interfaces, such as graphing calculators or dynamic geometry software, play an important role in knowledge production (Borba, 2004). In the last five years, we have also started to conduct research on the possibilities provided by Internet. To this end, some members of our group have been researching how collectives formed of humans-with-Internet have constructed knowledge. In particular, we have offered several on-line courses for mathematics teachers as a means of developing exploratory studies. 

With the above "umbrella question" in mind, we have been researching the immense amount of data that is generated by chats, e-mails and forums and, more recently, by video-conferences.  Since this is still an exploratory study, we will present initial results in this paper, followed by more specific questions that have emerged regarding about how Internet can transform teacher interaction.

The On-line practice developed by GPIMEM

The discussion document of  the fifteenth ICMI study emphasizes professional learning in practice. In particular, it asserts that "Opportunities to learn from practice are not the norm in many settings. Teachers may of course sometimes learn on their own from studying their students' work; they may at times work with colleagues to design lessons, revise curriculum materials, develop assessments, or analyze students' progress. . . In some settings, teachers’ work is structured to support learning from practice. Teachers may work with artifacts of practice - videotapes, students’ work, curriculum materials - or they may directly observe and discuss one another's work. We seek to learn about the forms such work can effectively take, and what the challenges are in deploying them " (p. 6-7).  Over the last five years, our research group, GPIMEM, has made efforts to connect teachers and researchers who are interested in fostering change in their classrooms. We have offered on-line courses on "Trends in Mathematics Education", or specific topics such as "Teaching and Learning Geometry using software”.  These courses have fostered the development of communities that discuss issues related to the trends presented - teaching and learning of functions and geometry using software, ethnomathematics, modeling, adult education in mathematics, critical mathematics education, and so on. 

Courses such as these are of paramount importance in Brazil due to the size of the country and the concentration of knowledge production in the southeastern region, where the states of São Paulo and Rio de Janeiro are located. Internet-based courses are one way of connecting research centers such as UNESP, Rio Claro, SP, with people in remote locations, where the closest university may be more than several hundred miles way. 

Each course connects about 20 teachers on-line at regularly scheduled times for a period of about four months. They are designed in such a way that interaction is the key word. The model, which has undergone changes over the last four years, is based on synchronous and asynchronous relationships. We have three-hour chat sessions every week for a semester, and also have bulletin boards and e-mail lists. The last time the course was taught, from March through June 2003, we used a freeware software environment, Linux, which has all the capabilities for a course of this type. Four semester-long courses have been offered since 2000. 

These extension courses for teachers have become an environment for research. Our research has shown the transformation of the interaction in these courses, when we compare it to our interactions in our regular graduate courses, in which teachers and researchers take part. Based on the assessment made at the end of each course, this model has had a significant impact in terms of bringing members of different communities into the discussion regarding mathematics education, and giving them access to professors from one of the most prestigious mathematics education graduate programs in Brazil, with whom they would otherwise not have an opportunity to interact.  So in one sense, courses like this can be seen as a solution for problems; on the other hand, it raises many important research questions, as outlined below. 

The first is related to how to provide continuous support to teachers after the course has ended. In this sense, more people are needed to provide support to these teachers if they are to effect changes regarding the mathematics that is taught in the classroom.  This can be considered to be more of an extension problem, but it is also a logistical problem for researchers interested in building long-term collaboration with teachers.  We have, however, had some interesting results in which teachers from the same region continued to collaborate, essentially independently from us, after the course had ended. We have also had teachers who have finished the course and approached us afterwards, seeking different kinds of interaction regarding their recent practice. Recently, a teacher sought our help to organize a computer lab in his school, as the principal had been able to secure funding for this purpose. 

The second question is related to the very notion of what mathematics should be taught when a specific function or geometry software is being used.  Most researchers conducting research on technology and mathematics education in Brazil believe pre-service teachers should be exposed to changes that software bring to the mathematics in the classroom, however there has been no such discussion regarding the Internet and distance education.  The question, “What kind of change will be brought to mathematical content as Internet use becomes more intense, in face-to-face as well as distance education?” has only recently been posed (Borba, 2004; Borba and Villarreal, in press) and as of yet, only tentative answers exist. 

As a means of explaining this further, I would like to make it clear that I believe knowledge is always constructed by collectives of humans-with-media. If the media change, paper and pencil to a plotter, for instance, the manner of teaching the concept of function, for example, will change. For example, a problem that might be particularly provocative and engaging for a collective of students-with-paper-and-pencil could be entirely simple and uninteresting for collectives that include graphing calculators. Might there be analogous changes with intensive use of the Internet? Teachers in courses like the ones described above are using the Internet to communicate with us, and are increasingly learning how to explore the virtual world.  Will there be changes in what will be important to learn as Internet becomes as available to almost everyone as paper and pencil is today?  

Difficulties also emerge with the learning of mathematics in such environments. For instance, prior to a scheduled chat meeting with all twenty teachers participating on one of the courses, a problem was posed to them regarding Euclidean geometry. Different solutions and questions were raised by all the participants, but one of the student’s reflections called our attention. During the discussion, Eliane
, said: “I confess that, for the first time, I felt the need for a face-to-face meeting right away . . . it lacks eye-to-eye contact”.  She then followed up, explaining that discussing geometry made her want to see people and to share a common blackboard.

Another open problem is related to education for teachers who will teach or participate in distance education courses.  Can it be done?  What would it involve?  In fact, is it even possible or desirable to have full distance pre-service education courses? 

I believe that the Internet can encourage a different kind of interaction among teachers, making it possible for them to collaborate from their workplaces.  In our research group, we have been trying to map the different kinds of problems that have arisen in this new kind of interaction and, at the same time, identify issues and new needs for teachers in this environment. For instance, our research has documented certain challenges faced by the teacher during an on-line chat:  the need to type fast, and to deal with different demands appearing "simultaneously" on the computer screen. In a regular classroom, there are social norms regarding raising one’s hand and dealing with one issue at a time, whereas in a chat, comments are often typed simultaneously, without knowing how the others are addressing an issue, or that another has already been raised.   Often there are several conversations occurring simultaneously, and participants may be involved in more than one at a time.

Closing Remarks

Gracias (2003) and Borba and Penteado (2003) have discussed the nature of interaction in on-line courses that involve mathematics teachers.  In this paper, I have presented more focused questions that should be investigated, not only by our research group, but by other researchers from different parts of the globe, to provide the mathematics education community with different perspectives on these issues related to the Internet. I also presented new results regarding how virtual interactions can alter the possibilities of teachers interacting with each other or with researchers, and what kinds of new demands teachers of on-line courses will be challenged to meet. 
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