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Abstract

Virtual Learning conferencing is not a new technology, but, due to the cost of the technology, it has until fairly recently   been used mainly by large organisations who could afford it.  In recent years, falling costs have created an opportunity for many more organisations to consider how they might be able to benefit from the purchase and use of videoconference systems.   One area where videoconferencing is promoted as offering significant potential and benefits is in the education and training sector.  Within the field of Higher Education in the UK, institutions are being charged with the responsibility to widen access to further and higher education. This presents institutions with a number of important challenges. One particular challenge is that of meeting the educational and training needs of an increasing and much more diverse student population, whilst ensuring that the provision, integrity and quality of the educational experience is not diminished.  They are having to do this against a background of fewer resources, scarce expertise and severe budgetary constraints. Videoconferencing would appear to be one way of providing the opportunity to meet many of these challenges. It offers the potential, for example, to reach a wider audience, to make use of scarce expertise and reduce the time spent on travel. (Bennett, Burns & Lander 1995).

The benefits to the institutions are quite clear and tangible but what are the benefits to the other key stakeholder groups, the students and lecturers?  

One of the key questions which needs to be asked is, does this form of technology enable effective learning or is the quality of the students learning experience diminished?

From both an educational and ethical perspective the potential to ‘short change ‘ the students learning experience through the widespread adoption of this medium without an understanding of the critical issues is clearly not acceptable. 

The objective of this paper is to report on the results of  a number of research projects which have been undertaken by the Learning in Virtual Environment (LIVE) research group at De Montfort University.  These projects included  surveys of staff and student attitudes and their experience of  videoconferencing. The projects have attempted to identify and establish the key factors and issues, which are fundamental to the successful and effective integration of videoconferencing in teaching and learning. 

The results of our studies have identified a number of important issues, including technical, human, organisational and ethical issues which need to be considered if this technology is to become widely used for educational purposes.  

1 Introduction

De Montfort University is a distributed organisation and has been using videoconferencing for management and educational purposes since 1994. At present, there are room based videoconference systems at 5 of the University’s campuses, each room based system is designed to enable a wide range of educational and management type activities to take place and could accommodate up to 28 students.  In addition to the room based systems there are 5 other desk - top systems at various locations throughout the University. The system operates using ISDN at standard transmissions speeds of 64 kb/s. 

Senior management recognised the benefits that videoconferencing could bring in terms of: - reducing travelling costs for staff travelling to deliver courses/modules at other sites, maximising the use of scarce teaching resources across the University and providing students with increased opportunities to take part in programmes and modules that might otherwise not have been available to them.  Furthermore it was intended that the systems could be used to support other administrative and teaching and learning purposes. (E.g. Programme management meetings, collaborative work with colleagues).   

More recently, the University has entered into partnership with an education institute in the Far East. Initially, this enabled Far East students to come to the UK and study for a British degree at De Montfort University.  However, the changing economic climate in East Asia meant that it was unlikely that students would be able to continue to be able to afford to study for a degree in the UK.

Faced with this possibility the University saw the potential to use videoconferencing to support the management and delivery of courses to students overseas and thus safeguard a valuable source of income.

This paper will concentrate on two particular research projects that the group have undertaken and provide details of our research findings.  The first part of the paper will describe and report on the findings of  the initial project.  This project was concerned with identifying the key issues in the use of this technology and investigating whether the potential benefits to the students, such as providing an enhanced learning experience and facilitating access to remote expertise, were being realised.  The second part of the paper will describe and report on a survey which was concerned with gathering information about staff and student attitudes towards the use of videoconferencing in teaching and learning.  This survey also gathered information on staff awareness of videoconferencing and the type of training that is provided and required.

The paper will conclude by identifying some of the critical success factors for using this technology and will also raise a number of ethical issues and questions which need to be raised regarding the adoption of this technology for use in virtual learning environments.

1. Initial project

Whilst the potential of videoconferencing is widely promoted, Laurillard, (1993) observes that research on the effectiveness of using information technology in teaching and learning is severely lacking.  Other literature on the use of videoconferencing systems around the time of the project had  highlighted differences between face to face and video-mediated interactions. (Fish et al 1993; Heath and Luff 1993.)   One of the key objectives of this project was to identify key issues in the use of this technology and to establish whether the key objectives for using the technology, as described above, were being achieved. A key element of the project was to gather information about user attitudes towards the use of videoconferencing and to identify what they considered the benefits to be.  The project also hoped to be able to identify other critical success factors, including negative aspects of the use of this technology in a teaching and learning context. The  work of O'Connaill et al (1993) has shown that configurations using ISDN ( with the channel properties of time lag in transmission, half duplex sound, poor picture quality and non directional sound) affect important characteristics of the process of communication, so leading to restricted uses, primarily certain types of task specific work.  The different quality of video-mediated conversations has led researchers to observe that where it is used, it is deliberately not used for co-ordinating activities (management co-ordination) or for meetings where important decisions need to be made.   The questionnaire, therefore, also sought to establish users  overall level of satisfaction with the video-conference facility against a range of scales which included their ability to see, hear and communicate with participants both at the home and remote site.  They were also asked  to indicate any negative or positive views which they had as a result of using the system.    

2.1 Data Gathering

Over the research period, data was obtained and analysed from twenty videoconference sessions.  These sessions included both teaching and course management type activities. Data was also obtained from a questionnaire and from video recordings of  teaching sessions.  A Delphi type analysis of a sample of the video material was carried out by the researchers.

2.2 Research findings

Analysis of the staff and student questionnaires revealed that users expected there to be major benefits in the following areas:

Anticipated / Expected Benefits

· Hearing and sharing ideas / views
· Seeing other students
· Easier access to other expertise
· Building links / team spirit
· Opportunities for good discussion and feedback

It  is clear from this, that the participants anticipated the main benefits to be in the form of  enhanced communication and a sharing of views.  However, in answer to  questions which asked participants to record their level of satisfaction with regards to hearing and communicating across the medium, the questionnaire revealed considerable levels of dissatisfaction among the users. 

On a rating scale of 1-5 (Very easy - very difficult) 66% of users reported that they found it difficult or very difficult to hear.  On the same scale 59% found it difficult or very difficult to communicate with people at the remote site and 31% reported that it was difficult or very difficult to communicate with people in the same room. Some insight into the reasons for such a high percentage of negative responses can be found from analysis of both the questionnaire and video material.  When asked to state which aspects of the video-conference facility they did not like, analysis of the questionnaire revealed the following negative aspects:-

Negative Aspects

· Difficulty in communicating and making view points known 
· One person getting attention

· One person only speaking is artificial 
· Very poor sound quality
· Lack of interaction
· Limited contributions - often dominated by less inhibited participants 
· Feeling Shy

· Them and us / points scoring
· Hostility towards the remote group
· Polarisation of views 
· Difficult to debate a point 

The sampled analysis of the video material substantiated these negative teaching and learning aspects.  For example, analysis of the material revealed that it was  mainly the confident students who made a contribution, and that it was easy to 'hide' or withdraw from the activity.   Analysis also revealed a polarisation of speech with a tendency for the 'host' site to dominate the proceedings. Technical aspects which limited communication were also revealed.  Due to the sometimes poor audio channel, there was frequently a need for speakers to repeat what they had said.   This presented difficulties in the pace of the activity and caused participants to quickly lose interest.   The restriction of  the system being able to only  cope with one speaker/sound at a time also lead to a reduction in spontaneity, with frequent pauses and stilted communication patterns.    Participants clearly found it difficult under these conditions to join in the dialogue and make a contribution to the proceedings.

Another  factor , which inhibited communication, appeared to be the layout of the room.  The seating arrangements and position of participants, particularly of the person who was 'leading' the activity, had a significant impact on the level of interaction and communication.  By changing the seating position  of the 'leader' increased levels of interaction and communication could be achieved.  Having the 'leader' seated behind a presentation console seemed to further distance them from their audience.  It was also observed that those in the back rows were difficult to identify and while all participants suffered from a  loss of visibility of physical action and body language this and the impact of minimal eye contact was most marked among those seated at the back row., with those in the middle row and extreme ends of the first  row  suffering the same problems but to a lesser extent.   

The research did reveal some positive aspects, particularly in relation to teaching and learning.  It showed that it was possible for ideas to be shared and that larger and more dispersed groups could be reached.   The apparent high level of visibility encourages participants to pay attention and concentrate, although this can rapidly be lost if technical elements of the system fail.    The present system seemed to provide a good medium for passive teaching and these findings suggest that the facility in its present form may be adequate for activities where a great deal of interaction is not expected or required.   In these circumstances, it was evident from our analysis that this was only true if the material to be delivered had been well prepared and that any supporting material /handouts that would be required was available to the participants at both sites.

Another positive aspect of the research was that the majority of participants, 55 %, would be prepared to participate in a video linked event conducted on a regular basis.  Only 10% said that they wouldn't be prepared to participate again while the remainder were undecided.

2.3 Summary

The issues identified in this particular project revealed that whilst there  is considerable scope and potential to exploit the use of the video-conference facility as a vehicle for the delivery and management of courses there are currently limitations with the system  and  there are a range of  factors which  affect  the usability, efficiency , effectiveness and widespread acceptance of the system.  These include human, technical and organisational factors. This view is supported by other researchers in this area, (Carter & Clarke 1996, Coventry 1995, Milner 1995) who report that there are many factors which are fundamental to the successful and effective integration of  videoconferencing in teaching and learning. Watson (1997) suggests that there is the need for staff training and awareness, Wagner (1993) reports that tutors need improved presentation skills and Riebold ( 1995) states that teaching styles need to be adapted to videoconferencing. Both Riebold and Robinson (1995) emphasise the need for training tutors in the effective use of videoconferencing.  Coventry (1994) and Dallett et al also stress the need for students to receive training. ( Dallett 1993). In a survey of student attitudes Nanua (1997) reports that students also want staff to have received training. They do not wish the quality of the videoconference session to be diminished due to the tutor being unfamiliar and inexperienced in delivering course content via this medium. The survey also reported that students wanted to receive training to enable them to make the most of the medium. 

3 Survey project

The results of our earlier project prompted us to look in more detail at how staff attitudes might influence the levels of usage. We also wanted to gather information on the level of awareness of videoconferencing amonst staff and to identify the type of  training that was demanded by staff, as well as identifying the amount and type of training they had received.  The research findings detailed above clearly identified these issues as being critical to the effective use and acceptance of this form of information and communication technology. 

3.1 Data Gathering

The survey was carried out using a questionnaire. The questionnaires were distributed to a random selection of 178 academic staff working at DMU.  The questionnaires were distributed during the first week of December 1996.  Each of the University’s sites was represented in the sample.  By the closing date, Friday 10th January, 58 completed questionnaires had been returned.  This represents a response rate of  32.6%  which is within the accepted norm for a postal survey.

The questionnaire consisted of 15 questions.  In addition to gathering information about attitudes and reactions to having to use videoconferencing for teaching, the questionnaire was designed to gather information about the profile of the user, their awareness of the videoconference systems at DMU, their level of usage and experience of videoconferencing systems, the level and amount of training they had been offered and received, their experience of teaching via videoconferencing and whether they had considered teaching using the videoconferencing systems.  Respondents were also asked for their views on the potential use of videoconferencing and to indicate the type of training they would like to receive if they were asked to use videoconferencing for teaching.  Finally, those who had never used the system were asked whether there was any particular reason why they had not used the videoconferencing system.  

For the purposes of this paper, the analysis of the data is largely confined to staff attitudes towards the technology and the type of training that they had received and their views on the level and kind of training that they consider is required.

3.2 Data Analysis

In one section of the questionnaire, staff were asked to rate the extent to which they would react in a particular way to being asked to teach with videoconferencing.  A five point rating scale was used with a 5 corresponding to - I would ‘strongly react in this way’ and a rating of 1 corresponding to - I would not react in this way at all.  The statements that respondents were asked to react to contained both positive and negative attitudes.

Table 1 shows the % breakdown for all the responses.  Column 1 shows the attitude that they were being asked to react to, Column 2 is the % of those who gave a 5 or 4 in their response to the statements, column 3 is the % who gave a rating of 3 and the final column is those who gave a 1 or 2.

Table 1

	Attitude/Reaction
	% Response 5 or 4
	% Response 3
	% Response 1or 2

	Distressed
	12
	12
	76

	Worried about technology
	19
	25
	55.5

	Apprehensive
	30
	27
	43

	Worried  about students reaction
	20
	41
	38

	Concerned about increase in workload
	52
	16
	32

	Worried it will change my job
	20
	20
	60

	Self conscious
	16
	43
	41

	Interested
	43
	43
	24

	Excited
	18
	47
	34

	Glad to get the chance to use it
	34
	29
	37

	Looking forward to it
	41
	29
	29

	Glad that students get a chance to use it
	33
	48
	18


The analysis of the reactions to each of the individual statements suggests that staff attitudes towards the technology is generally positive.   Analysis of the negative statements suggests that the greatest concern is that the workload would increase with 52% giving this statement a rating of 5 or 4. There was also some level of apprehension about using the technology, with 30% of the respondents giving this statement a rating of 5 or 4.   However, 76% and 55.5% respectively stated that they would not react at all or only react slightly to the statements ‘ I would be distressed’ and ‘I would be worried about using the technology’.  Staff also do not appear to be concerned that use of the technology will change their job, sixty percent gave a rating of 1 or 2 to that particular statement.

With regards to the positive statements, the results show that the most positive attitudes are that staff are interested and looking forward to using the videoconference system.

The analysis also shows that staff do not appear to have any major concern about feeling self-conscious when using the videoconference system to teach.  Eighty four percent gave this statement a rating of 3 or less. 

Analysis of some of the individual responses, particularly of those who consistently gave a rating of 5 for all the negative statements, is also interesting.

One respondent stated that they were not at all interested, excited, glad or looking forward to it and gave no other responses!  Another respondent, whilst reacting strongly to the statements about being distressed, worried about using the technology and concerned about an increase in the workload, also gave a very strong reaction to the statement ‘ I would be glad to get the chance to use it’. 

Respondents who had never used the system were also asked to state why they had never used it.  The analysis of the responses received suggests that some staff feel there is no need.  Typical comments include ‘ it is not applicable to my job’ and ‘it is not at all appropriate for the sort of courses I teach’. Other responses suggest that there is also a lack of awareness about the systems.  

These particular sentiments are supported by analysis of the responses received to questions about the videoconference facilities that staff were aware of.

Of the ten systems that were installed at the time of the survey, just over half the respondents, 52% were aware of, at the most, only one system.  Of those who were aware of at least one system, the majority, 67%, were aware of the room based system at the main Leicester site.  Almost 40% were aware of the room-based system at Milton Keynes but only 48% of the respondents were aware of both these systems.   The existence of the other systems were known to a very few number of respondents.  The existence of the Higher Education Access Unit system at the Leicester City site was not known to any of the respondents.

This suggests that there is a clear need to raise awareness of the various systems across the University.

 Other respondents point to the need for training.  One respondent who would be glad to get the chance to use the system also stated that  ‘I need proper time and training to assimilate aspects of using the technology’.   

Analysis of the questions relating to the training offered and the training received show that of the 27 who have used the facilities, over half, 55.6%, reported that they had not received or been offered any kind of training.   Eleven out of the remaining twelve who had received some form of training had only been offered and received training in the form of ‘a chat with the technician about the features of the technology’ and ‘ a look around the video conferencing room’.

Respondents were asked to state which forms of training they would want if they were asked to use videoconferencing for teaching purposes.  The responses obtained clearly demonstrated that there is a strong demand for staff development in the use of videoconferencing for teaching and learning. Table 2 below shows the percentage response to each type of training suggested.  

	Type of Training Demanded
	%

	A chat with the technician about the features of the technology
	50

	A look around the videoconference room
	53.4

	A trial with the system
	69

	A guidelines booklet on using the technology
	67.2

	A training course on using the technology
	63.8

	A 1/2 hour ‘chat’ with an experienced user about teaching with the system
	58.6

	A work - through booklet on teaching with the system
	58.6

	A practical guidelines booklet on teaching with the system
	65.5

	A training course on teaching with the system
	53.4

	Other
	6.9


The results revealed that  most respondents would like is a trial with the system, closely followed by a guidelines booklet on using the technology and a practical guidelines booklet on teaching with the system.   It is worth noting that the most frequent form of training offered and received is the least popular type of training demanded by the respondents and that just over half the respondents want a training course on teaching with the system.  

Analysis of the data also suggests some correlation between staff attitudes and the amount of training they had received.  The more training that staff had received the more positive they were towards the use of the system for teaching and learning. However, attitudes of staff become negative when they have used the system for teaching without training.

Our analysis of the data obtained from the questionnaire has lead us to propose a training model which recognises the different training needs and requirements of different users and enables individuals to only receive training which is appropriate and relevant to them.

Our proposed training model is based on a ‘layered’ approach to developing staff skills in using videoconferencing for teaching and learning.   The four components consist of an introductory phase, an exploratory phase, an integration phase and a delivery phase.  Each component is a stand-alone unit, and will allow users to ‘tap’ into those components that are relevant to them.  This provides a high degree of flexibility that our survey results revealed is required.   We are currently in the process of developing a staff development programme that uses this model as the basis for providing staff training in the use of videoconferencing for teaching and learning. The model recommended here attempts to address the longer term problems of implementing videoconferencing technology in teaching and learning and assuring quality in the teaching and learning process.  McKillop and Lee (1998) recommend staff development be organised at departmental level rather than institutionally.  The experience at De Montfort suggests that this should be used initially but then after this, there should be a central multi-service team that works primarily with department staff who are nominated experts in videoconferencing in teaching and learning.  For each new programme where videoconferencing is to be utilised, senior management should resource a team, composed of the nominated videoconference experts staff who will be involved in delivering lectures using videoconferencing.  The team should meet for planning purposes before delivery starts, during delivery to pick up urgent issues and after delivery to evaluate and review.   Part of the role of the team would be to liase with the central team to address specific training needs of staff.  As more staff gain experience, the role of nominated experts could be transferred.  This should prevent ideas and approaches of any one individual or small group of individuals from dominating and create a structure for the institution that is more adaptable to change.
3.3 Summary

The results of this survey revealed that there is a lack of awareness about videoconferencing systems at DMU.  However, staff attitudes towards using the technology are generally positive.  When staff become aware of the technology and gain experience of it they develop more positive attitudes about the potential uses of the technology within an educational context. The survey results also suggest that there is a strong demand for an appropriate and flexible staff development programme in the use of videoconferencing for teaching and learning. The type of training currently offered is the least preferred form of training demanded.  

4 Some Ethical Issues

We consider that the survey results, and other observations made whilst  undertaking our projects, also raise a number of ethical issues and pose a number of questions which institutions who are, or are considering, utilising this ICT should be asking.

In particular, where there is strong and convincing research which identifies factors which are critical for the effective use of videoconferencing in teaching and learning, for example, the need to provide appropriate training in the use of the medium, is there not an ethical requirement on the part of the institution to create the necessary framework to ensure that this takes place? 

A second question concerns the extent to which institutions adopt this medium without due regard to the wishes and needs of the different stakeholders.    Mumford, (1983) argues that in the design and implementation of IT systems users have a right to be consulted.  Spinello, (1995) also argues for the needs of the key stakeholders to be considered from an ethical perspective.  This calls for management to adopt a strategy  which will give proper consideration of  the costs and benefits to the key stakeholders when information and communication technology systems are being considered.   

Another issue concerns the way in which institutions may move from one mode of delivery to another. For example, if the institution decides to move from a traditional face to face mode to a virtual learning mode.  In the case of  prospective students, when they make course enquiries, is it ethically acceptable, for example, for the institute not to give any indication that they  may be undertaking a substantial part of their programme of studies by videoconferencing?  Is it mentioned, for example, in the prospectus? And what about those students who have already embarked on a course?

Another question to be considered is, what framework exists to ensure the quality of the educational experience is not diminished and how is the quality of this delivery mechanism being monitored and evaluated?  Further more, what safeguards are there to ensure that students being taught via this form of ICT are not being disadvantaged over their peers who may be receiving the course under more conventional methods?

Other issues which have been identified and which should be addressed are: -

When remote groups are working ‘off-line’ the technology can be used so that the tutor is able to see and hear the remote side but they cannot hear or see the tutor. This leads them to believe that they are ‘alone’! Thus there is the real possibility for unethical observation of the remote participants. 

From a management perspective, another advantage is that the sessions are usually recorded on video.  This provides the opportunity for the institution to make the tapes available to other groups of students or individual learners.  The question which needs to be asked here is, does the University have the right to do this without the consent of those who have created the tape? Who owns the material?

These are just some of the issues and questions which the group believes need to be considered at an institutional level.

5 Conclusion 

Our research, and that of others in the field, has identified a number of critical issues regarding the effective implementation of videoconferencing.  The research reveals that, whilst it can be an effective technology,  educational institutions need to give particular and adequate attention to the human, technical, environmental and organisational factors that have been identified before rushing to embrace this particular information and communication technology.  Our research has also revealed some ethical issues regarding the use of this technology which are either not recognised or considered.

This paper suggests that there is a need and an obligation, from both an educational and ethical perspective, for institutions who are using or plan to use this technology, to develop a framework which will enable them to understand and identify these factors, thus, ensuring  that the virtual learning environment is both effective and ethical.  
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