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Abstract

This paper presents a detailed evaluation of a room-based environment on the Web for students to conduct group work. A range of collaborative tools provided by the Virtual Science Park was tested by 43 Masters students using scenarios and further feedback was obtained from structured questionnaires. The findings demonstrated that the asynchronous environment worked reasonably well and detailed the concerns on the acceptability of synchronous tools for real collaboration. 
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1.
Introduction

This aim of this study is to evaluate the use of synchronous and asynchronous collaborative tools for group working in a learning environment. The experiment was conducted in a Masters level module at the School of Computer Studies over a period of four weeks. The technology used is provided by the Virtual Science Park (VSP) and the learning environment was implemented as a suite of resource room for all students taking the module, group study rooms and individual staff offices. The School already has a well-established culture in the use of electronic bulletin boards in the teaching environment [3].

There were two main motivations in this experiment. One is to explore if university teachers can realistically utilise modern Information and Communications Technology (ICT) to deliver effective support ‘on-demand’ and to implement some of the innovative forms of teaching, such as the use of group work to assist learning in a distributed environment. Another motivation is to use this exercise to enable the students, many of whom will be designers and implementers of future ICT systems, to reflect on the gap between the marketing hype and the real potential of these collaborative tools. 

The rest of the paper begins by explaining the design of the room-based learning environment. It then reports on an evaluation of how well the collaborative tools (synchronous and asynchronous) were received in a trial involving students and lecturers responsible for a Masters-level module. The feedback was collected using scenarios and questionnaires for qualitative analysis. 
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2.
Design of the Learning Environment

The Virtual Science Park has been created out of a research and development programme in the interdisciplinary Centre for Virtual Working Systems at the University of Leeds. It is now being exploited commercially via a majority-owned University company, VWS Ltd.  The Virtual Science Park provides an on-line, Web-based environment for its tenants to develop their businesses [4,8]. This study only used a subset of the functionalities provided.

The learning environment used in this study was implemented within the tenancy taken up by the School of Computer Studies. The two lecturers responsible for this Masters module took on the role of ‘managers’ of a resource room and decided on how to subdivide the space provided, what functionalities to include and how to provide appropriate access control. The underlying design is outlined below:

· areas for working - where students would find information about group projects and their private study room for group work. Only members of the group and the lecturers could access a group study room. Within each study room, students had a discussion board for their own use and a contact area for initiating Microsoft NetMeeting sessions with the other group members. VSP will track the IP addresses automatically. The group members could decide how to structure their shared workspace but they were not allowed to change the access permission enabling lecturers to monitor the resource room use. Figure 1 shows a view of the study room for group B. 

· the ability to contact the lecturer - where students can either directly initiate a real-time conferencing  session with the lecturer/ email him/her or enter the lecturer’s virtual office and use the facilities provided there (see figure 2).

· a resource room for learning materials - where students find lecture slides and pointers to papers or web sites classified according to subject areas. 

A range of viewers was also provided for viewing documents which were produced using different tools. 

This set up echoes the ‘Common Information Space (CIS)’ concept articulated by Bannon and Bodker [1]. It is also noted that the asynchronous environment in the resource room is similar in some ways to applications such as ‘teamroom’, based on Lotus/Domino [5] and BSCW [2].
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Figure 1. The study room for group B

3.
The Experiment

We would like to ascertain whether modern ICT can be used to further enrich the learning of non campus-based students by involving them in group work requiring a certain amount of interactions. The first step towards this aim is to find out the acceptability of the features provided in the VSP room-based environment for student groups to interact. It is important to note the difference between acceptability and usability [9] with the later being a subset of the former. The kind of feedback sought was related to practical acceptability (e.g. usefulness, reliability, compatibility, performance) rather than pure usability (e.g. ease of use, learnability and such like).

[image: image2.png]3 Virtual Science Park - version 1.4 - Microsoft Intemet Explorer

N

) D

Prof. Peter Dew's Office

About
Information about Prof. Peter Dew}

Contact
Send an
View contact information

Services
Senices offered by Prof. Peter
Dew

Publications authored by Prof.
Peter Dew

Projects worked on by Prof. Pete
Dew

Collaborate
Callaborate with Prof. Peter Dew.

Frequently used Resource Rooms

Prof. Peter Dew is a member of the
following Tenancies





Figure 2. Lecturer’s office – the colloborate link initiates a NetMeeting session with the lecturer

It was decided to try the experiment with the 43 students in a Masters module. Many students in the class have previous work experience. The ratios of UK:EC:International students are about 4:1:4. The characteristics of the students matched closely with those who are likely to enrol on a non-campus based course. 
Two means of data collection were devised. Firstly, the class was divided into groups of 4 or 5. They were asked to use the VSP for this module to test out two standard scenarios:

1.  A representative from each group was to clarify with the lecturer, at real time, the content of a lecture slide (which also included making an appointment in advance for the meeting);

2.  Three students from each group were to agree upon and produce an outline of a group report. This included sharing ideas at the initial phase through to allocating responsibility to individuals in order to produce the final report.

These two scenarios would enable the students to use email, discussion board and real-time conferencing amongst the document sharing facilities. The students were also requested to test 2 to 3 additional scenarios of their own choice. They were asked to document the actual happenings against the ‘expected scenario’ during the testing.

The second set of feedback was obtained by a structured questionnaire which asked each student to provide comments on their preferences on the functions provided by the Resource Room for group working as well as their preferences for the user-interface, and also their reactions to various aspects of the Group Study Room. It was made clear to them that the questionnaires were not assessed and would only be used for research.  A total of 33 completed questionnaires and 9 sets of scenario testing were received and analysed, the results of which are reported below.

4.
Evaluation

The analysis of student responses was conducted at two levels – human and IT system. The human behavioural aspects include the individual’s attitude and the group dynamics within the common information space. Evaluation at the system level includes the functionalities and the user-interface adopted in the applications.
4.1
Use of the Room-Based Environment
In the questionnaire, students were asked to estimate the amount of time spent on certain activities while in the learning environment. They were also asked to name two functions of the learning environment which best support group work and two functions which hinder group work. Functions which best support group work appear to be the ability to conduct shared work asynchronously closely followed by the potential for real-time collaborative work. However, functions associated with real-time collaborative work (in particular, lack of control, poor audio and inadequate feedback) were also most likely to hinder the progress of the group.

4.2 The Human Aspects

4.2.1 Group dynamics

In order to see how the students make use of the range of functionalities in the learning environment, an analysis was carried out on the amount of time spent on the following:

Activities
Average %

of time spent
Range

(min %-max %)

Giving instruction to other group members
9
0-20

Receiving instruction from other group members
8
0-20

Put in information for others to read
21
2.5-50

Put in information for your own use
9
0-40

Read information provided by the lecturers
20.5
0-60

Read information provided by the group members
22.5
10-50

Real time collaboration
10
0-25 

From the data, the students spent most of their time sharing information within the group study room for their group project. Real time collaboration was minimum as they did not see it as an effective alternative for face-to-face meeting.

4.2.2 Shared awareness

The main issues raised by students in relation to awareness within their distributed working environment were centred around poor feedback from the applications used. This included lack of feedback about who was on-line; in many instances, there was an assumption that everybody was always logged on and had NetMeeting running in the background which was clearly not the case. Furthermore, there was no indication to show when other members of the group had joined a NetMeeting session.

When using the Chat application students found that there was no visual clue that someone was actively typing a comment. This frequently led to confusion, for example, it was often difficult to determine which members of the group were still ‘there’ and whether they were still paying attention.
There were also comments on the lack of awareness on which method of communication to be used for the start of a session could cause confusion, as an individual could choose to use either the text-base chat or audio to start the opening sentence. In one case, a lecturer was trying to start a dialogue with a student via the Chat application, but as the student was frantically trying to reset audio and microphone settings at home, the Chat window was minimised on his PC.

4.2.3 Privacy

The main issues raised by students in relation to privacy within their distributed working environment were centred around lecturers accessibility to their work and the boundaries between other groups taking the module.

Students were asked whether they were aware that the lecturers on the module could read the content of everything in their ‘private’ group study room. Most students were aware of this or suspected it (there was no visual clue), and some 73% of students said that this did not affect their use of the group study room. This is probably because most people see the group study area as a ‘public’ place anyway. The remaining 27% of students felt that the process of writing their draft reports had been compromised given that they often wanted to post comments which they felt were only suitable for viewing by the other members of the group.

For the lecturers of the module, a NetMeeting call was an additional source of interruption on top of the telephone and students knocking on the door. At one point, a lecturer was having a meeting in her office while a couple of students were trying to call her using NetMeeting one after another. It was a serious distraction and it took a few minutes to send those calls away. Some students felt that the technology should go some way in helping lecturers to be more contactable.

In this study, the students were not given the permission to alter the access control. However, the students commented that they would like to have the ability to form sub-groups within their study room..

4.2.4 Conventions for interaction

The main issues raised by students in relation to conventions for interaction were largely concerned with establishing general principles for control of the shared workspace. 

On starting NetMeeting, students experienced some confusion over control as they did not expect that the first member of the group to click the mouse would retain control and it would be very difficult for the others to break in and take control. Some groups resorted to coordination of file sharing using the telephone, whilst another group used the Chat board to co-ordinate ownership of control. Groups found that if all members wanted to add and amend the document at will then some co-operation on screen control was essential. Some students felt they spent too much time fighting for control in their group and described their collaborative session as ‘war-like’.

The fact that any one member of the group has no control over the actions of any other member of the group can sometimes result in chaos. For example, a student left a non-shared window over the shared workspace. The result of this for the other participants was that a large part of the shared window was blacked out. In another group, the student in control during a NetMeeting session decided to leave the meeting and shut down his application with the result that the application on the other two machines also disappeared. Unfortunately, in this instance, all  work was lost and had to be re-done. On reflection, several students felt their group should have agreed on a unique keyword for indicating the wish to leave a collaborative session. 

In terms of the ability of the VSP group study room to create cohesion within a group, almost three-quarters of students (74%) felt that the study room had united their group and helped it work together effectively. However, students considered this was only the case as long as all members made proper and effective use of the available features.

4.2.5 Beyond monitor and keyboard

The use of audio/video technology to augment text-based communications was explored. From the study, there were clear preferences for different communication media and different levels of proficiency in using them. Some students found  responses from lecturers were rather brief when Chat was used. When the communication medium was switched to audio this was no longer a problem. Clearly some people dislike too much typing. In other cases, students found that they had to wait a long time for messages to appear due to the slow typing speeds of some members of their group. The setup procedure for audio technology was not user-friendly. The lack of multicasting for audio/video means that only a one-to-one connection is possible even in a multi-user conferencing session. This made it unsuitable for group work involving more than two people. This was obviously a serious drawback with groups of at least 4 members.

Without an audio link, the users found it very annoying and confusing to have to switch between different windows even for a minor task, for example using Chat to communicate intentions and back to one or more windows to perform the task.

4.3
Systems Performance
4.3.1 Functionality

Some of the most important functional requirements arising from the evaluation are considered here.

For many students this was the first time they had used NetMeeting for group work in a learning context. Their reaction to the application was interesting; most students liked the fun of using it and could see its potential, although its limitations in addressing the human issues made it the application that hindered group work the most. Some students felt that the limitations of NetMeeting had made their collaborative sessions more of a recreational activity than an opportunity for serious discussion and collaboration, and found the application was suitable providing the level of detail required by the work was not too great.

Most students liked the availability of private group study rooms which allowed them to structure the space as they liked and the group area also proved useful in helping them keep track of the groups progress. Some students noticed the need for an agreement by all members of the group to use the room. They also remarked on the need for general ‘housekeeping’ tasks as in the shared document area it was easy to end up with a collection of drafts and out-of-date information. 

Although the group study area was favourably received, the students did notice a deficiency in integrating their own workspace (using their favourite tools) with the common information space. The integration is currently not seamless.

4.3.2 User Interface

Students clearly preferred a user interface (UI) that is intuitive and with which they have some degree of familiarity (i.e. they have used the UI or components of it before!). 

During a synchronous session the desktop could become very cluttered, for example, separate windows for chat, shared applications, and a couple of others for searching information. This problem was exacerbated for those students using small monitors.

Some students liked the range of user interfaces provided by the learning environment, from the clickable image of a whole room (e.g. the lecturer’s personal office) to the purely text-based pages used in the Resource Room. However, other students clearly had a higher expectation of feeling they were in a virtual space. 

4.3.3 Other

Finally, some groups found that the network connection and its quality were not always reliable, especially when using modem and an Internet Service Provider (ISP). Also, some students requested training in the use of the VSP Resource Rooms and the synchronous and asynchronous facilities (students were only given a quick demonstration of the VSP for the purpose of the course, as the rest should be intuitive!). 

4.4
Discussion
In terms of acceptability, most students found that the asynchronous environment worked reasonably well. However, the synchronous (real-time) environment was still falling short of being ubiquitous and was presenting obstacles for group working which requires interaction in a multimedia space. HCI is, at present, limited in its application in multimedia systems [7]. There were some very good ideas in the research communities for improving real-time collaborative environments, but currently it is still a tough balancing act for designers of groupware applications: to provide for awareness, for performance in speed, or for cost-effectiveness. It was also interesting to have observed the difference in users’ perceived acceptability for recreational purpose and for ‘real-work’.

Nevertheless, the potential of groupware in interactive environments is clear as it collapses the limitations in time and space. Users who want to exploit this potential now would need to adapt their own social protocols and/or accommodate the intrusion of this new environment into their usual familiar space – not an ideal scenario. Education in its correct use is essential for all parties.

We are also beginning to see emerging projects which explore the use of modern ICT in supporting non campus-based learning such as those conducted in the Knowledge Media Institute of the Open University in the UK [6]. The interim conclusion that can be drawn from this evaluation and from studies elsewhere may be one of ‘yes, we are prepared for the challenge’!
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