
A Needs Assessment and a Design for a Distance Education System:
The Rural Advanced Community of Learners
 (RACOL)

T. Craig Montgomerie

Department of Educational Psychology

University of Alberta

Canada

Craig.Montgomerie@ualberta.ca
Cathy King

Netera Alliance Inc.

University of Alberta

Canada

kingc@netera.ca

Ken Dropko

Superintendent of Schools

Fort Vermilion School Division #52

Canada

kend@fvsd.ab.ca 

Abstract: One of the major challenges to remote communities is to provide quality education to their inhabitants. Rural Advanced Community of Learners (RACOL) is bringing a new standard for distance delivery to rural students. RACOL uses a combination of the Community of Learners Models of Instruction (Brown & Campione, 1994), n-way broadcast quality real-time video classes in which the instructor and all students can be seen by all participants, state of the art visualization using interactive whiteboards, individual computers equipped with workgroup software and a recording of all synchronous communication for later access by students or teachers. This paper describes the needs assessment and system design for RACOL. 
Setting the Scene

The Fort Vermilion School Division #52 (FVSD) is located in the Northwestern corner of Alberta, a very rural and remote area of Canada. FVSD covers about 25,000 square kilometers, or approximately five times the size of Denmark. In that area it services about 3,800 students of differing and various ethnic and socioeconomic backgrounds. FVSD offers services in 15 regular schools and several alternate programs via 4 learning stores. Delivery of elementary programs can easily be offered in regular self-contained classes. The difficulty arises in senior high school. There are six schools offering high school programs, the smallest having 12 high school students and the largest about 160 high school students. If all of the high schools students were combined, the result would be the population of a medium size Alberta high school of approximately 500 students. Clearly it is impossible to offer the breadth of the high school curriculum in schools that have grade groups of four, five or even 40. It is especially difficult to offer courses that require a teacher knowledgeable of the more complex curriculum such as senior math, calculus, physics and languages.

Historically, the jurisdiction depended on correspondence courses to offer curriculum; where qualified staff were not available to offer certain courses, where there were not sufficient numbers to economically offer a course, or where a student fell out of the sequence in which courses were offered. While correspondence courses covered the curriculum, they had a high drop-out rate and among those who did complete, there was a high failure rate. To successfully complete a correspondence course required high motivation, self-discipline and encouragement. It was clear that there had to be a better way of offering a more equitable opportunity for students. 

In 1994 FVSD implemented a network of audio graphic classrooms in which one teacher offered a course to a number of the jurisdiction classrooms using a tele-convener and a SmartBoard™ interactive whiteboard. In this environment the teacher and students could interact with each other orally. Furthermore, the SmartBoards are interactive between the sites which allows the teacher or a student in any location to display or write something on the SmartBoard with it being seen at all the other locations. Unfortunately students were not supervised and occasionally students took advantage of the “mute” button on the tele-convener. This led to many students spending a large amount of time off task. 

Echoing the evaluations of others who use audio graphics, teachers and students in FVSD expressed some dissatisfaction with audio graphic distance education. Teachers reported that they felt disconnected from their students because they could not see their faces; hence they couldn’t tell if the students were engaged. They found themselves falling into “presentation mode” because of lack of feedback. They also found that they were limited in the ability to share resources with students using this technology. Students also felt isolated and indicated that they would like to see what their teachers and the other students look like. The completion rate using audio graphics was far superior to correspondence courses and the fail rate was lower, but not to the level of the traditional classroom. Again, there had to be a more equitable way of offering an effective electronic interactive class experience.

Needs Assessment

In 1999 Mike Davenport, then the superintendent of schools in FVSD, began to look for alternative ways to deliver the best quality distance education to high school students. Montgomerie (first author of this paper) an educational technology professor who is particularly interested in the use of technology in distance education was invited to collaborate with Davenport. Montgomerie had been involved in the development of the Alberta Video Classroom Network (Netera Alliance, 2001b). Montgomerie and Davenport, along with the president of a large local Internet Service Provider formed a small “think tank.” The parties agreed not to be limited by existing distance education technologies but to design an “ideal system” constrained only by reasonable technological constraints. This planning group, occasionally augmented by other experts examined some of the most advanced technology available, for example that used by the Cascade Consortium (Matthews, 2000). They developed a set of different scenarios to present to teachers and students who were currently involved in audio graphics distance education in FVSD and at the University of Alberta. 

Students and teachers were almost unanimous in their observation that if students and teachers could interact with each other with broadcast quality video, audio, and graphic images, the delivery of these courses would be more effective. Further, they believed that it would increase the opportunity for success for students if a lesson could be recorded so that students who missed the lesson, or those who simply wanted to review a lesson could view the lesson at a different time and if necessary, place. 

System Specifications

A set of specifications for the kind of environment in which we would deliver distance classes was developed (Montgomerie & Irvine, 2000) and modified (Montgomerie, Irvine & Davenport, 2001). The final set of specifications for the synchronous delivery classroom (which we call a Virtual Presence Learning Environment or VPLE) and for the Web-enabled asynchronous access to the material delivered in the synchronous classroom follows.

Models of Teaching

The heart of this pilot project is not really a “specification”, but the development of a model of teaching and learning that exploits the potential of broadband networks and advanced technological capabilities addressing the needs of students in rural and remote school districts. 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 models of instruction. Videoconferencing, for example, is often used to simulate didactic lectures (Scardemalia & Bereiter, 1996). Using these models of instruction, the best implementations one can hope for is to approximate face-to-face instruction. The second problem concerns the technological impetus of projects in which teachers, learners, and learning outcomes are perceived as subservient to the new technologies (Surrey, 1997). 

The RACOL project builds on 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 community of learners models (Lamon et al., 1996, 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 the cooperative learning methods of Johnson and Johnson (Johnson, Johnson, & Stanne, 2000); the Fostering Communities of Learners model of Brown and Campione (1994); the Knowledge-Building Communities of Scardemalia and Bereiter (1996); the Collaborative Visualization project of Pea et al. (1994), and the Adventures of Jasper Woodbury series (CTGV, 1990) have proven to be very effective. 

Synchronous Delivery

A virtual presence learning environment (VPLE) is being be created in each of the six high schools in FVSD and at the UofA, which is located 800-km southeast of Fort Vermilion. The specifications that were established for each individual VPLE and for the network of VPLEs follows. 

· Up to eight VPLEs may be connected at one time.

· A simple GUI will allow control of which classrooms are connected.

· Each classroom will contain three kinds of displays:

· the “presenter” screen, which normally contains the image of the instructor, 

· the student screen which normally contains a “split screen” image of the students in all the other classrooms. 

· a large display, interactive electronic whiteboard (e.g., SmartBoard™) on which computer output, digitized images, Videotape/DVD, and hand written comments can be displayed. Images on one SmartBoard will be reproduced on connected boards.

· If a student is presenting, the instructor will be able to reconfigure the displays so that the image of the presenting student is displayed on the “presenter” screen while the instructor image moves to that student’s place in the “split screen” image.

· Each classroom will contain two monitors at the back of the classroom 1) allows the instructor to view students in remote classrooms and 2) shows the instructor what is being sent to the students on the presenter screen.

· Each student will have access to two buttons: a question button which indicates that the student wishes to ask a question, and a “pardon” button, which indicates that the student is feeling lost, but doesn’t know a question to ask. Questions will be queued with an indication of the location from where the question originated. Upon the presenter accepting a question, the camera will focus on the student asking the question. Pardon indicators will simply be accumulated for the presenter to see. A single button press will clear all question and pardon requests.

· Control of the technology in the VPLE must be as simple as possible, with automated procedures replacing manual procedures wherever possible.

· Instruction can originate from any classroom or from a remote instructor connected to the Internet.

· Video and audio will be “broadcast quality” (i.e., MPEG-2). 

· A centralized video server will allow the storage and display of full-screen MPEG-2 streaming video and the archiving of educational objects for student/teacher use.

· Each classroom will contain networked computers that can be used to drive the interactive electronic whiteboard, allow students to collaborate using workgroup software, access the video server, etc.

Asynchronous Delivery

Computers in the 15 schools and in students’ homes will have authenticated connection to the FVSD network. The intention is that students will be able to connect to the FVSD network to access lessons “after the fact,” yet still feel as if they were “virtually present.” A number of more traditional asynchronous tools will also be available.

· A simple GUI will allow students to access the different services available on the FVSD network.

· Students may use the same workgroup software on their home computers as in the classrooms. 

· Students will be able to access the material covered in their synchronous lessons from computers in their school or in their home.

· The “important” streams from the synchronous lectures will be stored on the video-server.

· Students will be able to review the synchronous lectures from the video-server, with “VCR-type” control.

· Students will be able to communicate with each other, with the instructors, submit assignments, use Web-based discussion groups, access asynchronous courses (e.g., Web-based Instruction courses), etc.

Network

This specification was predicated upon access to a broadband network. Originally, FVSD planned to build this network, but during the specification/design stage, the Alberta government announced their intention to build the Alberta SuperNet (http://www.albertasupernet.ca) which would 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” (Alberta Innovation and Science, November 2, 2000). The Government requested that we delay implementation of our network until the Alberta Supernet was built. Over the next two years our ideas evolved into the Rural Advanced Community of Learners (RACOL, http://racol.ualberta.ca) project. RACOL has set out to create an environment that puts students and teachers who are located at great distances from each other together in a common, real time environment that also provides quality, asynchronous support.

System Design 

In 2002 the full system design was completed, equipment and building modifications were tendered and work began on the parts of the system where commercial solutions were not available. At the same time, a number of different professional development activities were begun with the teachers who were going to be the pioneers in delivering education using the technology that had been developed. 

Models of Teaching

Professional development activities for teachers who will be using RACOL began as early as January 2002. Teachers have been exposed to both practical (e.g., How to use the SmartBoard™) and theoretical (e.g., What is the “Community of Learners” model?) activities. As well, a number of resources have been arranged (e.g., Beta access to the educational objects being developed for LearnAlberta.ca [http://www.learnalberta.ca/]) or developed (e.g., a WebCT support page for each course to be offered using RACOL has been developed by graduate students at the University of Alberta, in consultation with the teachers).

Synchronous Delivery

The Virtual Presence Learning Environments have been designed and are in various stages of completion. Two VPLEs have been completed in the FVSD as has the one at the University of Alberta. Figure 1 shows a schematic representation of the design of an example classroom. The equipment has been received, integrated, tested and demonstrated to researchers and FVSD personnel. All agree that all the specifications have been met. One of the specifications for Synchronous Delivery was that all student locations should be visible on one split screen. At the time the project was designed, no commercial Multipoint Control Unit (MCU) for MPEG-2 equipment existed. As a companion to this project, a MCU was developed, tested and commissioned in December 2002. Figure 2 shows pictures of the “as built” implementation of one VPLE.
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Figure 1: Virtual Presence Learning Environment

Asynchronous Delivery

The specifications called for the recording of three concurrent streams (the “presenter” stream, the split screen of the “student” stream and the SmartBoard™ or display stream). Also, these 3 streams needed to be delivered at either of two speeds: one “high speed” stream for use within the school system which is equipped with broadband capabilities, and a second for access by students from home who may have 56K Modem access only. After significant investigation, it was decided that we would have to develop this application (see Boora, Davis & Montgomerie, (in press) for a complete description). A first iteration of the system to capture the streams to a video streaming device was completed in December 2002, and a first iteration of the system to allow students to access the stream was also completed in December 2002. Once a student has signed on and selected the course and date to be streamed, Figure 3 shows a prototype of the Screen image that allows students to select and play the different video streams. Note that Figure 3 includes a capability that was not considered in the original specifications. A method for students to bookmark locations in the video for future review has been provided.

Network

There have been a number of delays in the implementation of the Alberta SuperNet. Fibre optic cable connecting the communities where the schools are located was plowed in the Winter of 2002/2003. “Last mile” connections have been completed for some schools and are promised for the remainder by July 1, 2003. A temporary T1 connection has been installed to connect the University of Alberta classroom to the FVSD network. This allows testing using a H.323 connection. Full connection to the SuperNet has been promised for fall 2003.
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Front of Room View
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Back of Room View


Figure 2: “As Built” Views of a Virtual Presence Learning Environment
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Figure 3: Asynchronous Access to a Class

Extending Distance Education into the Community

FVSD has a “community” orientation. FVSD would like to see continuing education courses offered during non-school hours. To this end, three post-secondary courses will be delivered beginning in Fall 2003: a) a graduate education course on Synchronous Learning Systems, offered by the University of Alberta Faculty of Education, b) a Teacher’s Aide preparation course offered by the University of Calgary Faculty of Continuing Education, and c) the Alberta Apprenticeship, National Certification (Red Seal) course in Welding, offered by the Northern Alberta Institute of Technology.

Looking into the future

At this time technical testing of the synchronous systems have been completed. Version 2.0 of the asynchronous system has been completed. Teachers have completed professional development exercises and have begun to work with the actual VPLEs in the school. Both K-12 and post secondary courses begin full implementation in September, 2003.

It is optimistic, but we are convinced that RACOL is the preferred future for the jurisdiction. It is our contention that students will be more successful if interaction involves audio, visual, oral and graphic information. This system further offers the jurisdiction the opportunity to hire teachers who are distant from the jurisdiction allowing the hire of experts who would otherwise not want to relocate to these remote communities. To make an even a stronger case, because the courses are synchronous and asynchronous a student who misses a class or needs to review the live presented material can do so at his/her convenience.

Conclusion

Combining technological and pedagogical innovations can be effective when viewed equally. Virtual presence learning environments and video classrooms have the potential to radically change the way we teach and learn. As both students and instructor became more familiar with innovative technologies, the flexibility of the virtual presence learning environments presents endless opportunities.

This virtual presence solution may not work for every situation. Through our continued evaluations and investigation via the RACOL project it is believed, that the virtual presence learning environment can be integrated into other remote educational programs and school jurisdictions. As institutions and innovators continue to move forward with advanced technology and unique instructional delivery methods, there must also be the continued pursuit of quality education and teaching methods (King & Fricker, 2002).

The challenge remains for all of us to examine possibilities for collaboration and educational enhancement. From a student’s perspective, collaborative based learning and second generation communities of learners, as opposed to traditional face-to-face learning, allows for several levels of student participation and flexibility [Gornall, Pengelly & Shearn, 1998]. Collaborative learning can also establish an environment that encourages students to develop theories and ideas of their own, while working together and with the instructor as a collaborator [Hammond, 1997]. 

Encouraging learning through collaboration and flexibility fosters the sharing of knowledge and values. The continued pursuit and evaluation of collaborative learning scenarios will help build a new era of lifelong learning environments. With the support and investigation of researchers and educators in the field, technologically enhanced learning environments can, now and in the future, provide all students with access to quality learning opportunities.
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� The Rural Advanced Community of Learners is supported by a contract from CANARIE Inc.


™ SmartBoard is a trademark of Smart Technologies Inc. (http://www.smarttech.com).
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