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Abstract: Our goal is to support and encourage interactive group discussion among students from different universities in what we call Internet Seminars.  In an Internet Seminar students and teachers from different universities cooperate via the Internet to work and discuss a common subject.  We discuss both the positive aspects and drawbacks of this approach based on our recent experiences.  For the students benefits include: experiencing different "cultures", using the Internet for various purposes, and having access to different "experts".  For teachers the workload can be distributed, material from past seminars can be reused, and interactions with students can lead to more in-depth discussions.
1.  Introduction
There has been an exponential growth in the number of courses offered either in part or almost totally via the Internet. [c.f. Bedanakova & Teutsch, 1997, Micarelli & Boylan 1997 Warschauer, 1996; for work done in language learning]  An example of the use of the Internet in the teaching of Computer Science is given by [Fay, 1994].  Moreover, significant funding is being provided for projects  offering University-Level material at a Distance [cf. APPLAUD, an Open Distance Learning project under the EU Socrates Programme (1996-98) - 
see: http://www.fim.uni-linz.ac.at/APPLAUD/index.htm] 
In addition, books are now appearing that offer an overview of Teleteaching and many papers on the subject can be accessed via the web [cf Collis, 1996]. Thus it is no surprise that a number of Universities, at least in the United States, are even beginning to offer degree programs that are web based.   For example, The University of Maryland University College (UMUC) offers a Bachelor's Degree at a Distance program. (www.umuc.edu).  This program offers 100% distance learning and many of the courses are web-based.  (Note: Readers interested in Web-based Distance Education might want to look at the following URL: http://mathcs.lander.edu/dshaffer/DisLrnPg.htm, since the web master, Professor Dale Shaffer, has compiled extensive material on this subject) 

However, most of this information discusses the design and implementation of formal courses and degree programs.  Our goal was different.  In spring 1997 The first two authors initiated a seminar on "Self-Organization" where students from the Informatics curriculum at the University of Linz (Austria) were tutored partly locally and partly remotely from the University of Zurich. [see http://www.fim.uni-linz.ac.at/lva/rus/  for a discussion of the results of this seminar.] For this seminar the internet was used for the following purposes:

· communication with experts

· collecting material

· evaluation and

· most importantly, present the outcome on web pages.

The promising results of this first experiment encouraged these authors to expand the ideas embodied in the initial offering with a seminar on "Teleworking" which was offered in Fall Semester 1997 simultaneously at the Universities of Linz (Austria), Liverpool (Great Britain) and Zurich (Switzerland). In parallel to this a seminar on "Interactive Learning" took place at the University of Zurich with some participation from students at the University of Linz. 

In contrast to various efforts to use the internet for Teleteaching, Distance Learning and Multi-Media supported teaching, our goal is to support and encourage interactive group discussion among students from different universities in what we call Internet Seminars.  In such an Internet Seminar students and teachers of different universities cooperate via the Internet to work and discuss a common subject.

Besides learning about the subject of the seminar (which can be arbitrarily chosen and does not need to be internet or web-oriented) we want the participants to get acquainted in using the internet to support team work, to facilitate discussion groups and to present results to a broad audience. The importance of team working in the teaching of Computer Science has long been recognised, [for an early example, see the "Software Hut Game" (Horning and Wortman, 1977)] and has been emphasized in model curricula [cf Tucker et al., 1991]. As the authors at The University of Liverpool phrased it, " We want the students to develop what are sometimes called "transferable skills"; that is, those skills which are not directly related to the subject matter of the course, but which can be applied in a wide range of contexts.  In this case, the particular skills involved include: team building and team work; project planning, management and organisation; collaborative working, including international collaboration; research; and presentational skills.  Some of these are aspects of team work in general, but the opportunity for international cooperation and the very open-ended brief offered particular advantages.  The skills involved are now particularly highly regarded by employers, and it is a common criticism of academic degree structures that we neglect this aspect of learning by giving too much emphasis to subject-specific study."

To pursue these goals all three sites used the internet for the following purposes:

1. A home page for the seminar is established at the coordinating centre (Linz) and a listserver is provided to maintain a common platform for discussions between the participants of the seminar - students as well as their teachers.  Care has to be taken that this electronic discussion forum allows emerging problems to be discussed informally between all participants.
At the beginning of the seminar this forum supports the formation of teams and their allocation of a seminar-theme.  Teams can either be local (consisting of students of the same university) or international (with students from different universities). Local teams benefit from a mix of face-to-face and internet communication between its members while international teams rely entirely on electronic forms of communication.
The themes of the seminar can either be predefined at the beginning of the course or emerge during the discussions. In the latter case the theme needs to be approved by one of the professors. This professor is responsible to coach the work of the team.

2. The retrieval of material on the subject of the seminar can be supported by the Internet. Students can browse through specific web-pages, getting access to papers as well as participating in news groups.

3. Special advice can be provided by experts in the field which can be either appointed by the providers or contacted by the students during their work. Communication between the groups and the experts can either take place via conventional e-mail or via the list.

4. Instead of, or in addition to, an oral presentation the members of a team present their results on a web page.

5. These results are discussed by all the participants of the seminar - students of other groups, professors and experts communicating via the list. In principle this discussion could be open to the public as well.

6. The collected material on the web pages can support follow up seminars on similar subjects and the providers of the pages can themselves act as "experts" for another generation of students.
 Administration

The first task is to get students interested in participating.  Since this is not a formal core course and does not carry the usual amount of credit, this can be a problem.  The following description is specific to The University of Liverpool but is not significantly different than at Linz and Zurich.  The project was set in motion with an e-mail circular to all students in Years 2 and 3 of the undergraduate degree programmes in the Computer Science Department, and by announcements in core subject classes. The circular outlined the aims of the project, and invited all those interested to come to a meeting to discuss possible participation. Although it was suggested that involvement might lead to credit towards students' degree results, not too much emphasis was given to this; we wanted to encourage participation from students who would be genuinely interested in the idea of international collaboration. 

This strategy was successful in that there was a good response from well-motivated students, but not so many as to cause administrative problems. With the framework we had in mind, it would have been difficult to cope with more than a small number of teams. At the first meeting four teams were established, each including three or four members. Each participant was asked to register with the central mailing list at Linz; a local mailing list was also set up at Liverpool, purely to deal with local communications and administration. Each team was also asked to attend a further meeting, bringing outlines of one or two ideas of possible topics for team projects. 

At this second meeting, a number of ideas for possible topics were suggested by the students and discussed by the group as a whole. Topics considered, amongst others, included Equipment for teleworking; Disability and teleworking; business implications; Environmental issues; Initiatives to encourage teleworking; Social aspects; and teleworking in the UK. Arising from this, each of the teams agreed to a topic which they would pursue. It was agreed also that each team would appoint a team webmaster, responsible for administering their web page. This page would contain, initially, details of the team and an outline of the team topic, and would subsequently be developed as the project progressed. One of the students volunteered to act as webmaster for the Liverpool branch of the project as a whole: this page (http://www.csc.liv.ac.uk/department/telework/) contains links to each Liverpool team page, to the project home page at Linz, and to other general information. 

Thereafter, the project at Liverpool proceeded as planned with almost no staff involvement. One more meeting was held, to review the creation of the initial web pages, and it was at this point that the Liverpool teams went 'live': that is, the topics and their pages were announced to the common mailing list and linked to the project home page at Linz.

2.  Benefits

Offering a seminar has a number of benefits for both the students and the instructors.  However, it is important to remember that " the media is not the message"; that it is the content of the seminar projects that are important, not the delivery mechanisms.  [Aiken & Aditya, 1997]

Benefits for the students include:

· Students experience different "cultures" (habits and language of other countries and universities, both from contacts with fellow students as well as professors) without having to travel and without the problem of getting credits from other universities accepted (in an Internet Seminar students usually get their credit points [if any] from their home University regardless with which Universities they cooperate).

· Students get acquainted with the use of the internet for communication, presentation and information retrieval.

· The number of seminars can easily be enlarged and themes can be covered even if local expertise is missing or if the number of students interested in a special field is too small to handle in a conventional manner.

· Motivated students established a sensible organization of the team and division of responsibilities, in the process acquiring the "transferable skills" referred to above.

Benefits for the providers of an Internet Seminar:

· The workload can be distributed among several teachers.

· Teachers with different expertise can cooperate in team teaching.

· The material of past seminars can easily be reused in follow up seminars.

Benefits for both teachers and students:

· The number of students is not limited by the number of hours devoted for presentations and discussions.

· Potentially there is no need for a deadline and students can work as long as they feel motivated.
3.  Problems

There were problems as well as benefits to our approach.  Some of the problems are discussed in this section as well as in the Conclusion section.

· The emphasis on self-organization and individual responsibility resulted in the initial enthusiasm of some students not persisting; even resulting in some teams not completing the seminar

· The timeframe of when Semesters begin and end differ among various Universities.  So project members at various Universities will have different levels of time and interest throughout the duration of the project.

· It is difficult to assess the contributions of each member of the team; as well as determining the overall assessment of the team.  This is particularly the case when the teams are not receiving much in the way of formal credit for the seminar.  A perception that individual contributions are not fairly recognised can be a demotivating factor for participants.

· Topics that are discussed over the Internet need to be focussed; most successful were students in different project groups exchanging information on the same topic.
4.  Conclusions

It is by no means desirable to eliminate face to face meetings between local teams and their teachers completely.  In our experience face to face meetings should be encouraged whenever feasible to support group dynamics and to enhance personal responsibility.  At least at the beginning of the seminar a meeting with the students facilitates the establishment of local teams and the scheduling of actions to pursue. 

The optimistic expectation when organizing an Internet Seminar is certainly that one can rely on selforganization and the emergent forces of group dynamics. But even selforganization needs quite a lot of preparation in conventional settings. To rely on selforganizational forces in virtual environments requires more time and preparation effort than a conventional seminar. Also, it is more difficult to keep students motivated using this approach.  In order to improve on this point we have decided that it is necessary to write a clear, definitive mission statement to distribute to students at the beginning of the seminar.  In this way students at least have a better understanding of what is expected of them - both with respect to their projects and in their interactions on the net. 

Unexpected problems can emerge when discussions drift into fields the teacher wants to avoid for didactical or political reasons. This may very well lead to conflicts between freedom of opinion of students and  the responsibility of the teacher to guarantee academic seriousness and political impartiality. If the providers of an Internet Seminar fear the risk of a uncensured discussion a moderated discussion group might be a solution. 

In order to synchronize activities it might be desirable to establish a more structured environment, for example, a time frame with milestones for activities like the allocation of a theme to each team, the allocation of responsibilities to each of the members of the team, the collection of material, the specification of topics to be discussed, the presentation of first results on a web page etc. 

Although it is still too soon to be sure of all the outcomes of the project, we have seen enough to feel that this has been a worthwhile venture. It has had positive effects in giving students practical experience in self-organization and project management, as well as using the internet for information gathering and communication. An incidental benefit, we hope, is that students will have become more aware of activities elsewhere in Europe and will perhaps be encouraged to pursue this further.
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