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ABSTRACT

This paper reviews a major initiative to change the way education is offered in remote rural areas. Our project is a synthesis of technology and a participatory approach to teacher professional development which will address the design and delivery of a second-generation “community of learners” model for teaching and learning.

Based on participatory action research methodology, researchers and remote teachers will interact via broadband fiber networks to collaborate on curriculum redesign projects envisioned to create more learner-centered classrooms for students disadvantaged due to distance and lack of qualified teachers.
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1. THE PROBLEM

Rural school jurisdictions throughout the world are challenged to provide their students with quality education. Particularly in high schools, students require access to a number of specialized courses that require very specialized instructors. Rural schools with sparse populations find it difficult to gather enough students in one place to offer, say, a senior physics course, and it is equally difficult to find a teacher who is a subject area expert. 

The Fort Vermilion School Division (FVSD) is an administrative authority operating 14 schools in a geographic area of about 87,000 sq. kilometers (about the size of Denmark) in Northwestern Alberta, Canada. A complete description of FVSD is available at http://www.fvsd.ab.ca/. FVSD contains five high schools, with at least 100 km separation between high schools, encompassing a total high school enrollment of approximately 500 students. It is impossible to offer a full complement of courses in each of these high schools using traditional methods. Subject area specialists are not available, and class sizes are impossibly small. For the past six years, FVSD has used audioconferencing with interconnected SmartBoards to link students at a number of schools with a central teacher in order to obtain enough students to make offering a class economically feasible. Both teachers and students have indicated relative dissatisfaction with this arrangement, and are looking for a better solution. 

The University of Alberta, the University of Calgary, the Banff Centre and Netera, Inc. are working with FVSD to set up an innovative learning environment for rural and remote students. The solution consists of three parts: a technical solution, a second-generation “community of learners” model of education, and design and implementation of a professional development scheme to integrate both the new technology and the new model of education. It is our goal to provide access to courses that were not previously available, and to ensure that students will receive a quality of education that is similar to or better than that received by students in urban areas.

2. THE TECHNICAL SOLUTION 

The government of the province of Alberta has made a $193 million (Canadian) commitment to install a broadband network (the Alberta Supernet) which will provide “equal access for equal cost to the highest quality high-speed broadband access to the Internet … to every hospital, school, library and government facility in the province within three years”[1]. This network will connect to the international research Internet (in Canada this is CA*Net 3) through NeteraNet, the Alberta Research Internet). FVSD will exploit this network to provide high speed Internet connections between one classroom in each high school that will be equipped with an integrated set of interactive tools which are collectively referred to as a Virtual Presence Learning Environment (VLPE). Montgomerie, Davenport and Irvine[2] describe the VPLE and the network in detail, but essentially each includes multipoint, broadcast quality MPEG-2 videoconferencing, an interactive SmartBoard, and shared desktop applications. A substantial amount of programming will go into the VPLEs to implement an expert systems controller so that neither the instructor not the students will need to control the technology. 

3. SECOND-GENERATION COMMUNITY OF LEARNERS MODEL

The second-generation “community of learners” model of education builds on the research results from first generation models [3],[4],[5],[6],[7], that demonstrated how student collaboration on authentic projects in distributed electronic communities can significantly improve learning outcomes. 

The purpose of this project is to integrate advanced network technology, software, and pedagogy to create better learning environments for rural and remote students. Similar projects have been undertaken in the past; however, they have been hindered by two problems. The first is the attempt to use new technologies to recreate old methods of instruction. Videoconferencing, for example, is often used to approximate didactic lectures [3]. The second problem concerns the technological impetus of projects in which teachers, learners, and learning outcomes are perceived as secondary to the new technologies [8]. Our project advances a family of educational models that have evolved and converged over three decades of design, implementation, research, and revision. The “extraordinary student achievement” attributed to these models [5 p. 243] in areas such as independent and group problem solving, comprehension, motivation, completion rates, inquiry skills, and enthusiasm among parents and teachers is based on student collaboration on authentic problem-solving activities. Early efforts, such as Johnson and Johnson's cooperative learning methods [9], Brown and Campione's "Fostering a Community of Learners" [4], Scardemalia and Bereiter's Knowledge-Building Communities [3], Pea et al.'s Collaborative Visualization project [6], and the CTGV's Jasper series [10] have proven to be very effective. 

We will use the VPLEs to increase the breadth of collaboratory partners. Whereas students originally worked with each other and with their teachers, networked technologies introduce classrooms from around the world, university faculty, and practitioners from the community as potential collaboratory partners. This also contributes to the authenticity of collaborative activities and student assessment. In the CoVis project described by Pea et al. (1996), ISDN-based networks were used to connect students to databases, software, and scientists at the United States Department of Atmospheric Sciences. This provided students with access to the same data sets and research tools used by leading-edge scientists in the field. In a project described by Laffey and Singer [11], students worked on long-term projects for which they received assessment from professionals in their subject area. 

One example of the kind of learning already arranged for this project is Physics 20 and 30 delivered by Mr. Nick Zaparyniuk, a 2001 WebCT Exemplary Course award winner for his Physics 20 course. The WebCT page honoring Mr. Zaparyniuk reviews the course: “Mr. Zap, his students, and their parents would take part in an extraordinary learning transformation: with WebCT, students helped build the course as it progressed, empowering them to become more active and responsive learners, taking pride in their achievements. As the dynamic of the online community spilled over into the classroom, social distances between students were reduced and the class as a whole was empowered in inspirational ways” (WebCT, 2001, available online at http://www.WebCT.com/service/ViewContent?contentID=5656445). As well as developing Physics 20 and 30 to exploit the VPLE environment and using materials from the Alberta Online Curriculum Repository, Mr. Zaparyniuk will work with graduate students to develop “best practice” exemplars and will assist with professional development in FVSD.

4. PROFESSIONAL DEVELOPMENT

One important aspect of the development of a second-generation community of learners at the student level involves helping teachers understand what is involved in using these new learner-centered strategies in their classroom practice. Our first task will be to assess the current teaching practice for the teachers involved in the project. This will involve interviews with teachers to determine their current epistemological beliefs and teaching practices. Further verification may involve use of the Learner-Centered Battery, a set of short self-assessment tools for teachers and their students that can help teachers identify profiles of effective beliefs, practices, and discrepancies between teacher and student perspectives. Feedback from this tool may help teachers identify areas for potential change and help them reflect on and change classroom practices. Once the baseline has been established concerning existing classroom practice, professional development activities will be developed in consultation with teachers. 

Teachers as learners have a number of attributes that are important to consider when developing professional development activities. For example: (a) teachers' existing beliefs and knowledge need to be taken into account, as these will influence the perspective the teachers take of an innovation and the sense they make of it. (Stein, McRobbie and Ginns, 1999; Ball, 1996); (b) teachers should be treated as active learners who construct their own knowledge based on personal experiences (Northfield, Gunstone, & Erickson, 1996; Putnam & Borko, 1997); and, (c) teachers need to feel a sense of responsibility for their own learning and development. (Stein, McRobbie and Ginns, 1999; Putnam & Borko, 1997

According to the literature, successful professional development has the following properties:

1. professional development must be situated in classroom practice and focused on student learning (Putnam & Borko, 1997; Abdal-Haqq, 1995; Stein, Smith & Silver, 1999)

2. professional development should strive to challenge existing concepts and lead to conceptual change on the part of teachers (Northfield, Gunstone, & Erickson, 1996)

3. professional development should enable teachers to review their own practices and beliefs. (Stein, McRobbie and Ginns, 1999; Abdal-Haqq, 1995)

4. professional development should provide teachers the opportunity to engage in professional dialogue with colleagues in similar situations, facing similar challenges, to provide encouragement, support and critical friendships. (Stein, McRobbie and Ginns, 1999, Little, 1988; Abdal-Haqq, 1995)

5. time, space and opportunity are needed for teachers to experiment with ideas and to reflect upon their experiences. (Stein, McRobbie and Ginns, 1999; Ball, 1996; Abdal-Haqq, 1995)

Heath, Burns, Dimock, Burniske, Menchaca, & Ravitz, (2000) present the following analysis concerning professional development: 

Professional development that allowed teachers to construct professional knowledge about pedagogy, content, and technology, as well as strategies for managing the changing classroom environments seems to have brought about the creation of constructivist learning environments supported by technology. Just as constructivist learning theory informs the transformation of classroom environments for students, it also informs the development of learning experiences for teachers. These experiences were situated in an authentic context for teachers - their school and classrooms. Professional development built on teachers' prior knowledge and provided opportunities for social interaction with colleagues. Professional development activities also supported investigation of problems supported by technology that was relevant for teachers. By providing these experiences and allowing time for reflection, it was possible for teachers to confront their own "theories in use." (p. 61)

Participatory action research is a methodology consonant with the constructivist principles of teacher problem definition, enactment, and reflection we have espoused in this study. Past studies have shown that action research is effective in supporting teachers who are enacting an inquiry based approach to teaching (Syrjala, 1996, Shymansky, 1992; Blumenfeld, Krajcik, Marx, & Soloway, 1994; Lin, 1998; Northfield, Gunstone & Erickson, 1996, Baird & White, 1996; Sagor, 1991). Our project will combine the use of innovative broadband network technologies to set up a remote second-generation community of learners amongst the teachers in the project and the university partners involved. Teachers will be encouraged to use the VPLE as a means to network, develop professional relationships, suggest strategies and ideas for classroom change and debrief after trying activities in the classroom. Professional development will be a collaborative process guided by a series of teacher-directed action research projects centering on changed classroom practice and curriculum redesign.

5. CONCLUSION

Our investigation takes place in the context of a very remote, very rural corner of Northwestern Alberta. Remote communities, whose small populations are often spread over great distances, are challenged to obtain qualified teachers, especially those in specialist areas, and this situation is likely to worsen with the expected teacher shortage. We are developing technical solutions, new educational models and a strong professional development system. Examination of the costs and effectiveness of this pilot project will allow informed decisions to be made on whether to implement similar systems throughout Canada. We will be able to demonstrate to other jurisdictions that such a system does work and provide technical specifications. We will take advantage of the capability to record everything that goes on in the classroom to develop a set of materials on exemplary methods of teaching and learning in such environments. These will be prepared so that they can be used in either pre-service or in-service. As a window on the future, the second-generation community of learners model offers an enticing view of technology’s potential. 
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