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Abstract: This paper focuses on how video classroom environments impact teaching over distance. An evaluative study was conducted with individuals who use, administer and provide technical support in MPEG2 video classrooms. Results from surveys, in-person and telephone interviews provide information as to the advantages and disadvantages of teaching with collaborative environments. Results provide insights into what support mechanisms are needed for successful usability of collaborative classrooms. Recommendations are forward looking and encompass both the technological and pedagogical needs associated with the use of collaborative environments for distance education. Further investigations into the design of user friendly, functional and pedagogically focused distant education environments are needed. Administrators, technical planners and educators need to work together on the development, design and sustainability of collaborative environments in order to effectively enhance distance education opportunities.

Introduction

In 1994 the province of Alberta’s two major research universities, the University of Alberta (in Edmonton) and the University of Calgary (in Calgary), realized that, in a tightening economy, it was going to become increasingly impossible to hire professors in every specialty at each university. One solution was to hire a specialist at one university and have that person teach classes at both. This was not an unreasonable idea, except that the two cities are 180 miles apart. The search began for a technological solution that would allow professors and students to interact in a “traditional lecture format” without requiring the professor to change, substantially, the way they taught (Franklin and Peat, 2001). 

At the same time, the Western Universities Research Consortium (WURCNet) was being constituted to set up Wnet, a high speed Internet research network in Alberta which was associated with CA*Net, the national high speed Internet research backbone in Canada operated by CANARIE Inc. Wnet was operated over an experimental ATM network allowed very high speed data communications between the two university campuses. After a review of available technologies and a tour of a number of sites where different types of “smart classrooms” were installed, a classroom at each campus was designed and implemented providing two-way, broadcast quality digital video (Netera Alliance, 2001). Classroom capabilities included different views of the class at each location (e.g., instructor podium, full class, each individual seat). A visualizer and computer workstation linked to a scan converter allowed still images to be presented to students at both locations and each student seat had a “Question” button with queuing control by the instructor. Signals were encoded as Motion JPEG (MJPEG) and transmitted over Wnet.

In 1998 a similar pair of classrooms were built at the Northern Alberta Institute of Technology in Edmonton and the Southern Alberta Institute of Technology in Calgary. The video codecs in all four classrooms were converted to MPEG-2 and WURCNet (renamed to Netera Alliance Inc.) upgraded the provincial research network to an optically multiplexed Gigabit Ethernet design (called NeteraNet) with one optical channel dedicated to carrying the traffic of video-enabled classrooms (Netera Alliance, 2001). 

At present, the Alberta Video Classroom Network extends to 18 (20-108 seat) classrooms and four smaller “Cyberports” at five campuses. Not only is the number of classrooms increasing, the number of users and scope of use is increasing. With the increased use and potential for new and more global collaborations the full motion video classrooms appear to be taking on a life of their own and reaching out beyond the original economic and educational needs. With this in mind it was determined that feedback from video classroom users was needed for new classroom designs to meet the current and future needs of new and veteran users.

Evaluative Method

Evaluation of the Alberta Video Classroom Network took place from June to December 2002. Evaluation methods were reviewed and approved by the University of Alberta Faculties of Education and Extension Research Ethics Board. Data was collected by in person and telephone interviews and by responses to an Internet-based questionnaire.

The evaluation questions were designed by one author and reviewed by a second author and instructor for face validity. This review resulted in revisions to some questions to clarify their meaning. Response categories included pedagogy, instruction, technology and instructional interactivity. Questions were open ended to allow for in-depth responses. 

Results

Responses were received from 16 of 23 potential respondents (70%). Respondents included 3 administrators, 5 instructors and 8 technical support people. Findings indicated that most instructors and technicians agreed as to the benefits associated with using video classrooms for distance education. One interview respondent identified some common advantages associated with the video classroom environments:

With my situation, all classes were archived as well as taught live, with students live in my classroom, as well as a remote video classroom and over the Internet. Many students enrolled because of the flexibility: being able to attend live classes if they lived in Edmonton or Calgary, being able to participate from the comfort of their own homes or offices, or being able to take the archived class on their own time because they missed the live class or wanted extra review. This course could be fit into the busy personal and professional lives of all students. The other advantage is students in remote locations were able to fully participate in the course without traveling to a major urban centre, and despite being in different time zones. As well, every student was able to benefit from the input of other students also taking the class. Many conversations took place between students through email, while those of us live in the classroom could voice our opinions or offer feedback orally or by email. In contrast, this is not possible in a course taken by correspondence. (emphasis added)

Accessibility, flexibility, ability to reach out to remotes students, larger classes, archiving capabilities, innovative curriculum development opportunities, student and instructor collaboration prospects; all were deemed to play a positive role in teaching and learning via the video classroom network. 


Where feedback differed was from an administration perspective. The administrators were concerned with: the cost effectiveness of using the classrooms, the minimization of staff travel time and the support needed by technicians to sustain the collaborative environments. Some technicians also felt that the user interface of the video classroom created extra work, as users with low technical skills had problems using the facilities. 


The contrast of opinions between the three groups indicates that collaboration between these groups needs to take place throughout the planning, design, usability and sustainability stages. Similar situations have occurred in other institutions trying to implement technologically supported environments for distance education. De Vry and Watson (2003) describe the need for an institution wide nurturing of synergistic relationships, which lead the successful implementation of video classroom collaboration.


Along with the benefits associated with this technology, feedback was also provided related to video classroom disadvantages. Almost all respondents indicated that reliability, video and sound quality, backup systems and after hours support were key items needing to be addressed to ensure optimal learning experiences in the video classrooms. Disadvantages identified by participants all appear to be issues related to technology and indicate a strong need to address reliability, system and technical expertise issues.



According to Wright and Cordeaux (1996), technology can contribute negatively or positively to the shift from traditional face-to-face teaching (knowledge-based, teacher-transmission model of learning) to a collaborative, distant mode of delivery (one that is process-based, and learner-oriented) if technology supersedes pedagogy (Surrey, 1997). Therefore all technological disadvantages identified by study respondents need to be rectified in order to provide more favourable teaching and learning environments that focus on pedagogical modes of curriculum delivery.


As well, since the suggestions for improvement were not limited to one respondent group there appears to be a need for further modifications to the design. Technicians, administrators and instructors all need to be involved in this process to increase the quality of the learning experiences and minimizing technological affects.

Recommendations

While most respondents were very positive about the classrooms and grateful for the opportunities the classrooms created, the major suggestion was that the current system reliability should be improved before pushing forward and acquiring more complex equipment. Specifically, study respondents indicated the need for: standardized classroom designs, centralized technical support processes and infrastructure, increased user input, increased numbers of monitors and decreased complexity of user interfaces.

These recommendations lean heavily toward the need for ongoing collaboration between technicians, administrators and instructors in the planning, implementation and sustainability processes. Issues of interoperability and accessibility were also identified as pertinent for the success of ongoing teaching and learning collaborations over distance.

These recommendations echo the suggestions by Norman (1997) that collaborative technologies can indeed open the doors of the classroom, enhancing and extending curriculum for those involved in distant teaching and learning processes, but only if the technological medium is seamless and supportive of the curriculum. Once the video classroom network technology becomes more stable and transparent, teachers will be enabled to redefine their roles (shifting from traditional lecturer to interactive collaborator) and explore the possibilities of knowledge and information sharing facilitated and supported by the Alberta Video Classroom Network.
Conclusion

The results of the Alberta Video Classroom Network study indicated that the success of teaching and learning in technological environments depends not only on the advancements of technology, but also on the coordination of various collaboratory elements. Success requires more than just excellent resources and funding, it requires vision and institution-wide and province-wide cooperation (De Vry & Watson, 2003). 
Collaborative technology not only needs to bridge two classrooms but also act as a seamless enhancement for distant education experiences (Motteram, 2001). A strong advocacy for engaging remote and larger learning audiences, as well as building collaborative relationships with various content experts, must not only be an opportunity but a resource to enhance quality learning interactions. Based on the results of this study, it is fair to assume that instructors and technicians are willing to experiment as long there are no systemic problems that lead to a negative learning experience. Both instructors and students alike are looking for access to teaching and learning opportunities not always available in specific geographic locations. 

It appears that the Alberta Video Classroom Network requires more technical and instructor support to achieve a positive learning environment that was originally envisioned. Further development and evaluations are required to address this issue. As institutions and innovators continue to adopt advanced technology and unique instructional delivery methods, there must also be the continued pursuit of quality education and teaching methods (King & Fricker, 2002). Administrators, technicians, faculty members, and others charged with effectively using technology to support learning should identify potential partners on their own campuses and work collaboratively to achieve the best results (De Vry & Watson, 2003).
Although this study specifically focused on the Alberta Video Classroom Network there is an indication of common elements needed for the successful integration and sustainability of collaborative facilities. Needs assessments and solutions should address issues of technology reliability, quality of service, communications, user input and technical support. Roles and responsibilities, expectations and governance should be established to run an efficient and transparent video collaboration system, which support the pedagogical goals of instructors as well as facilitate open access to lifelong learning opportunities (Scardemalia & Bereiter, 1996). Technical support personnel play an important role in sustaining and troubleshooting the system, which requires high levels of training and engagement on all sides.

As technology continues to propel us forward we must not forget the need for quality. Technology can provide many benefits and enhancements to distant and collaborative education but not isolated nor alone. There must be a continued pursuit of building innovative technologies, which support and work with pedagogical methods providing support mechanisms for the innovations and aspirations of distant and collaborative educators.
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