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Abstract

In this paper, we address the issue of how Information Systems educators can change their approach to teaching, by exploiting the power of modern communication technology to develop student skills in virtual teamworking. We highlight some of the questions to be answered and the problems to be overcome, and we introduce a course which attempts to provide some answers 
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1. The Nature of the Problem

Informatics in universities is still mainly taught in the traditional way common to both science and technology, with ex-cathedra lectures accompanied by assignments and tutorials. Both the content and the mode of delivery reflect the way in which most university teaching staff themselves were taught.

However, as Prensky [8] observed in his paper on the Digital Divide “Our students have changed radically. Today’s students are no longer the people our educational system was designed to teach.” 
Our students have grown up in a digitally connected world. Culligan [1] comments that “The challenge facing educators and trainers is to identify learning strategies that are appropriate for Digital Natives, recognizing the different ways they process information, and developing learning tools that maximize the potential of their unique cognitive approach.” 

We would suggest that it is not so much that our students require more tools, but more structured learning tasks and activities, which can give them an opportunity to experience and to effectively exploit the plethora of tools already available. The problem is pedagogical rather than technological.
2. The Context of the Problem

One question we need to ask is "What are the skills 
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that will be expected of our Informatics students when they leave the protected world of education and go out to work in the global market place?" 
One answer can be found in the 2005 e-Skills Bulletin [4], which indicates that Communication and Teamworking are the two highest rated skills that potential employers expect from IT students. 

Another answer is that our students need to be able to work effectively in distributed teams in a virtual environment. As Lipnack and Stamps indicate [5] "There are no boundaries in today's work environment. Virtual teams from all over the world use technologies like the Internet, intranets and groupware to work together on projects." 
Connectedness is the new paradigm for both living and working in the modern digital world, so how do we move away from the traditional emphasis on learning as individual knowledge acquisition, by incorporating this connectedness into our teaching, and using it as a vehicle for developing students' team working and communication skills?
3. Solution: Collaborate Online?
In the past IS educators have attempted, with varying degrees of success, to deliver these skills by running group projects (using real-world problems) in a face-to-face environment on campus. 
We would argue that nowadays there is merit in the use of a virtual collaborative environment for such project activities, not only for students from distance-learning organizations like the UK Open University, but also for those from more traditional campus-based institutions.    
More and more students are living at home, working part-time to support their studies, and only attending campus based activities where these are seen to impact on assessment. Scheduling and attending regular team project meetings on campus in such circumstances becomes very difficult to manage.
However, almost all our IS students have their own computers at home, and many have a high bandwidth connection to the internet. We should be taking advantage of their ability to interact with each other, and with us, over the network in order to provide them with a significant virtual teamworking experience.   

4. Learner Perspectives
There are a number of problems which arise from the student perspective, relating to their resistance when asked to undertake collaborative work. These have been comprehensively addressed by Waite et al. [10], who also propose some practical solutions. Further guidance and resources in this area can be found in the EPCOS project report [2]. 
Problems more specific to the online environment include the regularity and frequency with which students need to access and contribute to their shared, online working areas, and the management of non-participation.  
5. Teacher Perspectives

Gustafson and Gibbs [3] discuss changes to the tutor role in an online environment, and the fact that much of the more traditional 'teaching' activity is not explicit, but is embedded in the course structure. 

The role of the tutor in an online teamworking environment is crucial. We need to adopt a mentor rather than manager model, where tutors operate as 'facilitators', but in a substantially hands-off mode. They must resist any temptation to Manage a team's organization, or Meddle in a team's activities. 

Responsibilities of online team tutors include:  1. Monitoring team conferences and keeping an eye on whether the team is staying substantially on course and on schedule. 2. Moderating team conferences, ensuring that the team is behaving appropriately, and intervening where there is evidence that interaction within the team is getting out of hand. 3. Marking the team and individual work submitted, and providing feedback that might assist team and individual reflection on progress to date and help them improve performance in later project phases.

One of the reasons why it is necessary to keep the level of tutor intervention down is the need to ensure that tutors have a manageable workload. Generally, experience of online tutoring would suggest that it is even more demanding than operating in a traditional face-to-face context. See, for example, [3, 9]. 

6. Appropriate Use of Technology
Lipnack and Stamps' [5] have a 90/10 rule "A virtual team's success is based 90% on the people involved and 10% on the technology." If you haven't sorted out team's rules, roles and responsibilities, and if relationships between team members are poor, it doesn’t matter what technology is available. However, by selecting the appropriate technology for each task, and then using it effectively, any team's performance should be enhanced.

Our task here, as educators, is to guide our students through the maze of competing tools and technologies that are available to them, and to help them to understand what each has to offer. When are chats, forums, blogs, Wikis, and collaborative writing systems most appropriate and most effective for the various tasks and activities our students have to undertake in their projects? What are the characteristics of synchronous and asynchronous communication, and when should each be used? What communication protocols should teams adopt? Do we ourselves have enough familiarity with these tools and technologies to give relevant advice to our students? If not, how can we develop the necessary skills, and acquire the appropriate understanding?
7. Our Course Approach
At the UK Open University we are now in the third presentation of a course, M253 Team working in distributed environments, which is attempting to put some of the ideas discussed above into practice, based around a Requirements Specification scenario. The structure and assessment of this course are described in more detail elsewhere [6], and an analysis of the effectiveness of our approach will appear in another paper later this year [7].  
8. Conclusion

IS educators need to find ways of incorporating elements of virtual teamworking into more of their courses. This suggestion may not be the silver bullet, but it would be a shot in the right direction.  
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