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Abstract: More than two-thirds of the students in three courses taught by the first author at the Gippsland School of Information Technology (GSIT) of Monash University are enrolled in distance education (DE) mode. The DE students come from different geographical locations and have diversified academic/professional backgrounds. The aim of the current research is to minimize the gap between DE and on-campus students using technologies at our disposal today. A large number of DE students with a strong professional background have the ability to share practical experiences with others to enrich the learning experience of the entire class. The challenge is to get all DE and on-campus students actively involved in group activities through virtual tutorial and/or group works. The current practice at the GSIT does not allow for any group/team activities among DE and on-campus students, and offers only limited online interaction among students. The focus of this action research project is to propose a framework for the development of a software agent-based virtual group-work environment that will enable improved group activities between on-campus and DE students using the existing technological infrastructure. This is aimed at minimizing the gap between on-campus and distance mode of delivery. Since the students come from different language, social and cultural backgrounds, the proposed design of the interacting platform also considers socio-cultural issues. 
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Introduction
Monash University is one of the leading Australian universities offering flexible learning to Australian as well as overseas students. The Gippsland School of Computing & Information Technology, Monash University, Gippsland Campus offers a diverge range of information technology related subjects in both on-campus and distance education mode. In almost all of the subjects offered by the school, more than two-thirds of the total enrolments are in distance education mode. Therefore, the school attaches utmost importance to make distance education an excellent learning experience to the students. This highlights the importance of ensuring quality delivery and providing excellent learning environment for the distance education students.

The school’s distance education student cohort comes from different geographical locations (e.g., Singapore, Hong Kong, Monash University Malaysia, and Europe etc.) and of various academic/professional backgrounds. The on-campus students enjoy the opportunity of attending face-to-face tutorials or project group discussions and having a consultation with the lecturer which the DE students miss.  Our teaching goal, effort and philosophy should therefore aim to minimize the gap between DE and on-campus students using technological advantage. The authors’ experience show that a large number of DE students come from a strong professional background who have the capability to share practical experiences with other students and in most cases, they are extremely enthusiastic to do so. It certainly contributes to enrich the learning experience of the whole class including those of the on-campus students. The challenge lies in ensuring the active involvement of all DE and on-campus students in group activities, through virtual tutorial and/or virtual group-work activities. The current practice at the GSIT does not ensure any group/team activities among DE and on-campus students, and offers only limited online interaction among students through newsgroup participation. The newsgroup platform does not provide enough motivation for most students to interact in a greater extent. It is thus very important to provide a good platform to DE and on-campus students to engage interactively and effectively in group activities. Since our students come from different native language, social and cultural background, the learning experience gives truly "international" meaning to group membership and design of any good interacting platform must also consider socio-cultural issues.

The focus of the proposed action research project is to develop the framework for a software agent (Yunwen, 2003) based virtual group-work environment that will enable improved group activities between on-campus and DE students of the GSIT using the existing technological infrastructure. A software agent is programmed to be an intelligent entity capable of reactive as well as pro-active autonomous action. User-defined tasks can be delegated to such agents which then perform required actions using its intelligence to achieve desired goals. The benefit of this project, if successful, is that it will minimize the gap between on-campus and distance mode of delivery.
Aim of the action research project
In essence, the project aims to provide the same level of learning experience to DE student as experienced by on-campus students. More specifically, the projects will aim to achieve the followings:

· Identify the key areas that need to be addressed in order to facilitate improved group activities between DE and on-campus students.

· Explore the possibility of using existing communication mode, like newsgroup discussion platform, to create a virtual environment for group-work activities like tutorials and joint project works.

· Develop a software agent based system that will automate and enhance the functionally of newsgroup to bring members of the groups to discussion in real time and on-demand.

· Use at least three case studies to apply this virtual group-work approach to three distinct subjects under Information Technology curriculum of the GSIT.

· Evaluate the effectiveness of this approach by applying appropriate metrics based on qualitative and quantitative analysis.

· Prepare report of the project outcome; engage into discussion with colleagues and experts in education research for further improvement through cyclic process.
Expected outcomes
On successful implementation, we expect the following outcomes/critical success indicators. Each outcome and the evidence to validate its success are as follows:

· Expected outcome: Better communication between peer students (DE and on-campus) to support group activities.

Evidence: Student feedback from questionnaires and focus group held in week 5 and week 10 of the semester. A semester in the GSIT spread over 13 weeks.

· Expected outcome: Increased opportunity to discuss their own situation as the joint project work progresses during the semester.

Evidence: Student collaboration through newsgroup usage; peer and lecturer reviews of group-works. Records of communication log kept by the software agent will register the intra-group and inter-group communication.

· Expected outcome: Better monitoring of group activities by the lecturer and opportunity to encourage less active members into participation.

Evidence: Record of communication from the lecturer to students and agent log.

· Expected outcome: More effective and enjoyable learning experience by the students.

Evidence: Summative performance, e.g., from assignment, group-work and examination marks.
Related issues in implementation
In designing and implementing the proposed action research project, consideration should be given to the following: 1) how action research has been applied in information systems/engineering course curriculum and the outcomes; 2) the learning platform, in this case, the web based learning environment in the GSIT; 3) the method of assessment of the research outcomes. In the following, first a brief review of action research related to information systems is presented. Since the project is about developing a virtual group-work environment which uses web based integrated communication platform, the limitations and potentials of web based learning environment is discussed. This provides an idea about web’s potential as an education delivery tool. This is followed by discussion on the various approaches in literature for assessing action projects.
Action Research in Information Technology

Action research has been rigorously investigated and applied to information technology and engineering education over the last two decades. Since information technology basically evolved from engineering, mathematics and applied physics, many approaches and techniques that are deemed suitable for science education can also be applied to information technology education. Given the advantage that information technology students are more familiar and comfortable with the use of latest technological innovations, there exists an opportunity to explore action research projects leveraging the technological edge and its easy acceptance to information technology students.
In 1997, IFIP (International Federation for Information Processing) held a Working Group conference that focused on diverse approaches applied in Information Systems (IS) action research through different case studies and theories (Lee, Leibenau & DeGross, 1997). Lau (1999) proposed a framework for action research in IS studies. The author advocates for more systematic and methodical adoption of action research in IS and considers that the existing criteria used to assess the quality of action research studies are inadequate when applied to IS. Based on the review of 30 IS action research field studies and discussion papers published in different journals, he proposes a "unifying framework" which considers four dimensions: a) a conceptual foundation as its underpinnings; b) study design to describe the methodological details; c) research process of diagnosis, actions, reflection and general lessons; d) respective role of the researchers and participants. This framework provides an extensive set of criteria and questions that should be taken into account when designing, conducting and publishing a study. The proposed framework provides a set of guidelines that would be useful in conducting action research studies in IS. 
However, the quality of action research in IS is not without criticism and concerns were expressed suggesting that action research was merely little more than consultancy (Avison, 1993). McKay & Marshall (2001) discussed those concerns in the context of IS and concluded that the strength and importance of action research outweigh its weakness.  They presented an action research model that explicitly includes both a problem solving interest cycle and a research interest cycle. The model includes research questions or hypotheses to be clearly formulated, planning and execution of collection and analysis of data. Mckay & Marshall (2001) argues that such models offer better philosophical and conceptual understanding to achieve improved planning, evaluation and monitoring of IS action research projects.  This justifies the adoption of action research in our research.
Web Based Learning Environment

Over the last two decades, many universities and institutions all over the world have rapidly embraced the Internet and high speed communication infrastructure to deliver teaching to students in diverse geographical locations. There have been numerous case studies in literature outlining the implementation of web-base learning system, their disadvantages and limitations, and the students’ acceptance of those systems. 
Isenhor at al. (2000) presented a collaborative learning environment called "Virtual School" developed by the Learning in Networked Communities (LiNC) project at Virginia Tech University, USA. "Virtual School" was a Java-based environment that integrated networked communication and collaborative authoring and was tested on students of six science classes. The system integrates standard email, the Internet Relay Chat, Instant Messaging technology and Video conferencing to organize a virtual school. The project is claimed to demonstrate a powerful implementation of virtual classroom environment.
A very interesting study was reported by Wagner & Tuttas (2002). The authors developed a system that enabled students to conduct a lab based engineering exercise over the web without attending the lab. Twenty students were grouped into eight groups, four groups conducted experiments "locally" in a real laboratory and the other four groups conducted the same experiments "remotely" through online laboratory access without being allowed to enter the actual laboratory room. All the eight groups had the same theoretical understanding necessary to conducted experiments. An evaluation regarding "relevance and acceptance" by compiling the students’ response to prescribed questionnaires revealed some interesting results. The "remote" teams graded the whole lab experience much better than the "local" group.  The authors noted the advantages of online system over "presence" teaching in its acceptance by the students.
Roselli, Faggaiano, Plamtamura & Rossano (2002) presented a web based cooperative learning system where each student communicates with rest of the group online. The system consists of six components: 1) knowledge base combining text, images, sound etc. that represents domain expert; 2) tutor module that emulates the teacher; 3) student module that registers and stores data about each student; 4) group module that keeps track of each group’s activities; 5) student and leader interface and 6) message module to handle the message between students and groups. A group of twenty four students participated in the project. Results showed that the students improved their skills after using the system.
The effectiveness of Web based learning environments and innovation in their designs and applications have been demonstrated in many other studies including constructive learning (Neo, 2005), group process in virtual learning (Johnson, Suriya, Yoon, Berrett & Fleur, 2002), emergent-collaboration (supports social and group interaction, student and/or teacher moderated discussion, peer evaluation, collaborative construction of knowledge bases and online presentation of projects) among large group of university students in graduate courses, etc.  This indicate that the web-based newsgroup used in the GSIT have the potential to be evolved into a real-time interactive environment. 
Assessment of Action Research

Assessment of the outcomes of any research is extremely important. It is especially relevant for action research as the assessment outcomes of each cycle can play a vital role in refining the next cycle. In literature the outcomes of action research in IS are analyzed using both quantitative and qualitative techniques. For example, Roselli, Faggaiano, Plamtamura & Rossano (2002), Neo (2005) used quantitative analysis while Wagner & Tuttas (2002), Nachmias, Mioduser, Oren & Ram (2000) used both quantitative and qualitative analysis. While there are similarities and differences between qualitative and quantitative analysis, the former is less abstract and closer to raw data (Babbie, 1995). Both methods have merits and are useful for assessing the outcomes of IS action research project. We plan to evaluate our outcome in both quantitative and qualitative approaches.
Implementation strategies
In this section, we describe the implementation steps, required human and technological resources and the monitoring strategies to be adopted during the cycle of the action research.

Implementation Steps

The implementation of the virtual group-work using newsgroup platform action research project will involve the following steps:

· As test beds three GSIT subjects will be selected that spread over two semesters.

· For each educational subject, a number of virtual groups will be formed at the beginning of the semester; each group consisting of both on-campus and distance education students. 

· To address language and socio-cultural issues, some communication guidelines will be formed. For instance, native English speakers should use standard English vocabulary which is generally more accessible; examples to clarify concepts and case studies should contain ‘international’ as well as local meaning, etc. A study by Li & Kirkup (2005) showing a comparison of Internet use by the British and Chinese students has revealed that the latter are more likely to feel that the Internet is not very good for cross-cultural exchange because of its linguistic and cultural barriers. As demonstrated by other studies (Slater & Aalst, 2000), insufficient explanation of terminologies, complex concepts and processes is a hindrance to build collaborative knowledge community. Therefore, any communication from the lecturer should be elaborate with sufficient explanation. Topics that are of  international as well as national significance (e.g., intellectual property right issues, trade agreements, etc.) should be discussed from global as well as local perspectives.
· Part of the weekly tutorial tasks will be allocated to each group. Members of the group will collaborate among themselves to solve the tutorial task using newsgroup platform. A software agent will coordinate the collaboration and seek responses from individual member by sending reminder messages when that member is failing to participate.

· Groups will be able to view and comment on other groups works.

· The lecturer will monitor the intra-group and inter-group communication and will post his/her own comments to boost the group activities.

· Each group will also be allocated a group project that needs intense collaboration over the newsgroup and be submitted at the end of semester. The agent will coordinate the regular online meeting, schedule tasks for members and send automated notification to others on completion of a particular task. It will also monitor continual progress of the project based on the evaluation and comments of the lecture.  

The software agent will manage registration of every student, store log of all the communications and all student feedback and other relevant measurable metrics for subsequent analysis.
Resources

The following resources will be available and utilized to successful implementation of the project.

· Computing facilities and software development assistance provided by the GSCIT.

· Newsgroup discussion platform for each unit provided by the GSIT.

· The lecture and tutor to monitor the group-work activities.

· Experts to analyze the outcomes.

Monitoring Strategies

For each unit, the outcomes of the project will be evaluated using the following information.

· Student feedback from questionnaires and focus group held in week 5 and week 10. Standard questionnaires will be designed in consultation with expert in educational research, e.g, Higher Education Development Unit academician at Monash University, Australia.

· Student collaboration from newsgroup usage, and peer and lecturer reviews of student group-work. Communication log will indicate whether greater and balanced use of newsgroup as a discussion and problem-solving platform is taking place. It will also monitor whether a less active member can be motivated to be more active subsequently and gauge lecturer and peer group’s effort into this process.    

· Summative performance, e.g., from assignment, group project and examination marks obtained by the students.

However, in order to achieve a meaningful comparison, the evaluation of the above metrics needs to be interpreted and analyzed as follows.

· The same unit will be run twice: first as it is offered now in one year and then using the proposed system in the following year. The above mentioned data will be collected in both offerings.

· The two offerings will be compared by qualitative as well as quantitative analysis.  

· Outcomes from the three units will be assessed to see whether those are consistent.

Conclusion
In this paper, a framework for the development of a virtual group-work environment using intelligent software agents has been proposed. The agent will play a crucial role in bringing on-campus and distance education students together in a virtual environment where they can have effective interactions to discuss tutorial problems and project-based group-work. In designing the interactive platform, the social and cultural backgrounds of the students are considered in order cater for the diverse backgrounds of the "international" cohort of students. This is becoming increasingly important in global distance education learning. The proposed framework can contribute significantly to minimize the gap between on-campus and distance mode of delivery.  The distance education students will benefit from the experiences of the on-campus students through interactive discussions. The on-campus students will also benefit from the diverse experiences of their distance education counterparts. This will surely assist the students in developing good international perspectives.
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