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Summary

This report presents lessons learned from two virtual classroom sessions in a University context. The sessions were run at the Norwegian university college NITH at a Masters program in Information Systems Management. 

11 students and a lecturer participated. The researcher observed the sessions as a passive participant, and also interviewed the student and the lecturer right after the sessions. The students answered a questionnaire.  The sessions were logged.

The main findings are: 

· Testing of technical equipment and presentation approach/material is essential to the success of arranging the real course. Provided technical stability (particularly the sound quality), participants' virtual classroom tool training can be integrated into their first 'real' session with the tool
· The advantage of the flexibility offered by the virtual classroom partly justifies the sacrifice of the rich interaction offered in the ordinary classroom, but he virtual classroom is appreciated by many as a possible supplement to ‘the real thing’ and not as a substitute for the ordinary classroom
· A traditional lecture may be transformed from an ordinary classroom presentation to a virtual classroom presentation, keeping the original structure of the lesson. However, surveys and tests should be included at fairly short intervals throughout a session, and graphical materials are essential.
· Success is dependent on motivation: Both students and lecturers must accept the limitations and appreciate the opportunities of the virtual environment. The attention span seems to be shorter than in a real classroom.
A detailed description of the two test sessions is presented in the report. 

The findings are relevant for practice and for research. For practice they provide guidlines for preparing and using a virtual classroom environment. For research they outline directions for more empirical research on virtual classrooms. 

It should be noted that the tests presented were conducted in a setting in which most of the participating students were in-campus and co-located during the virtual classroom sessions. An advantage of this arrangement was the possibility for close observation of the participants. It is however an unlikely setting for real virtual classroom use. More benefits of the virtual classroom and the Centra tool (or similar tools) are likely to be revealed in cases where the participants are geographically distributed. Other test courses conducted in the Socrates Minerva Virtual Classrooms project contribute in this respect. 

Introduction

NITH is a Norwegian university college delivering bachelor programmes in the area of information technology. The school’s three campuses are located in Bergen, Stavanger and Oslo. The school also cooperates with Brunel University (UK) in delivering master programmes within IT. 
Due to the geographical distribution of the school’s campuses, NITH sees a potential in the use of virtual classrooms. Also, among students, there is an increasing demand for flexible and individually tailored solutions in terms of study programmes / course combinations and timing of the associated pedagogical elements. The virtual classroom may aid in providing such flexibility.

To explore the possibilities and get experience with virtual classroom technology, the school conducted two tests, using Centra in two different pedagogical settings within a master level course. 

The test course

In cooperation with Brunel University, NITH is delivering a master programme in Information Systems Management. The course module of which the Centra test sessions were part is called Organisational Change and Business Improvement. The course module will briefly be described here to give a context for the tests to be described.

The total workload for the students for the module is estimated to150 hours. The aims of the module are described as follows in the study guide: “This module aims to explore in a workshop setting the complex issues of Information Systems Development within an organisational context, as well as develop practical project management, design and team working skills.” The learning outcomes for the module are to: 
1. Describe and discuss the state-of-the-art in organisational change and business improvement.

2. Demonstrate practical skills related to organisational change and business improvement.

3. Reflect critically on the state-of-the-art of theory and practice in organisational change and business improvement. 

(CS5090A Organisational Change and Business Improvement study guide for 2004/2005, NITH)

Approximately half of the students taking this course module are part time students, the rest study full time

The course is workshop based, requiring on behalf of the students independence, self-discipline, analytic abilities as well as abilities to cooperate in teams. Some traditional lectures are offered as part of the course as an introduction to its main topics. Written assignments in the form of essays are handed in by groups of students, with a recommended group size of 3.  In our case, the group size varied from 1 to 4 students. The groups were formed out of practical considerations such as place of residence and possibilities to meet.

Assessment is based on a sum of credits earned through the students' workshop participation. Some credits are earned from general attendance in class. Most of the credits are given based on the assessment of two assignments, each consisting of a group component and an individual component. Both oral presentations and written essays are included in the assignments. The assessment system is perceived as rather complex by the students. 

Equipment used for the Centra sessions

NITH does not have a Centra licence, hence Centra server capacity was borrowed from and supported by Ericsson.

Lecturer and students were all equipped with LAN- and internet-connected PCs of an up-to-date standard. Every participant had a headset with microphone.

The topology of each test setting will be further described in the report.

Background of the lecturer

The lecturer running the test course is experienced in his profession and is about to complete a PhD within information systems. He also has a background from business. He is 48 years and acknowledged by his students and colleagues as a competent lecturer. He lacks formal pedagogical education. 

The lecturer was familiar with the topics to be taught in the course, but it was the first time he runs this particular course. He was somewhat sceptical about the use of the virtual classroom, regarding the possibilities for technical failure as high.

General preparations and pre-testing

Making use of a virtual classroom with students in one of the school’s courses was new to NITH. As a consequence, an introduction session to Centra was arranged with Ericsson, giving the lecturer the necessary introduction to the tool and allowing for some technical testing of equipment. Different types of headsets with microphones were tested, and the one deemed best was ordered for the participants of the subsequent Centra tests. 

NITH Virtual Classroom Test 1

The test was to take place on November 9th 2004.

The session was a lecturer-led lecture introducing topics to be further elaborated by the students through workshop activity after the session. The session lasted for approximately 2 hours.

Features to be explored in the session, and features left out

There is a critical limit to the number of problems that may occur during a virtual classroom session without severely disturbing the intended learning. In order to keep down the risk of introducing too much novelty at the same time, we (i.e. researcher and lecturer) decided not to make use of every available feature during our session. The following decisions were made:

· We would not make use of the chat whiteboard. 

· We would not use application sharing and web safaris. 

· The drawing tool, explored during the pre-test, was also put aside, mainly because the lecturer was unfamiliar with the tool and felt he could not use it efficiently. 

	What was included in the test, were these basic features:

· The lecturer's slide presentation (Powerpoint) giving an overview of the course contents

· Integrated surveys to be run during the presentation 

Also, questions from students and discussion among participants were to be planned for and encouraged during the session.


The lecturer's preparation for the session

The lecturer developed a set of Powerpoint slides in much the same manner as if the lecture was to be held in an ordinary classroom. In addition to the slide set, he developed a storyboard, relating slides to the learning goals of the course and adding points of interaction such as surveys into the plan for the session (see Table 1).

In the ordinary classroom situation, the lecturer participating in our test normally prefers to depart from his slide set at some point during the run of a lecture, adjusting the rest of the session to the mood and preferences of the students. The students thereby contribute to the design and outcome of their own learning session. The use of the storyboard for the virtual classroom session enforced a more structured approach to preparing and running the lecture than this lecturer would otherwise have used.  

Test session

Prior to the session, a test session with the real course material was conducted with the lecturer and three participants (researcher and two other members of staff). The lecturer presented a first version of the slide set, going quickly through the material. Evaluation of the test showed that more interactivity and graphical elements would improve the presentation, and these elements were subsequently added to the storyboard and slide set.

Students' preparation

The participating students were asked to perform a Centra system test some time in advance of the virtual classroom sessions. There were no particular problems with the use of the equipment (PC and headsets), but some guidance was given in the lab about connecting the headsets.

The students needed to be presented with some information about the virtual classroom before their first session. This included practicalities such as the URL for the Centra server and username/password for the login as well as a general introduction to the look and basic functionality of the Centra interface. A slide presentation was made for this purpose, and it was given to the students in an ordinary classroom setting immediately before their first virtual classroom session.

We did not arrange any Centra course for the students beyond the slide presentation; it was assumed that the students would be able to learn the necessary features during the first minutes of the first session.

Topology of the session

The lecturer was located in his office at the NITH campus in Oslo. The 11 participating students were gathered in a PC lab at the same NITH campus. The lecturer’s PC and those of the participants were connected through the NITH local area network. Through the Internet, lecturer and participants accessed a Centra server from the distributed network of Centra servers owned by Ericsson. Most likely, a server in Sweden or Denmark (the server locations geographically closest to Norway) was used for the session. 

The researcher attended as a passive observer in the PC lab and in the virtual classroom, with the opportunity to assist with technical/practical support if necessary. 

The topology of the session is illustrated in Figure 1.
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Figure 1: Topology of the first NITH virtual classroom test session

Session storyboard with learning goals

Master Brunel: 

Organisational Change and Business Improvement (CS 5090A)

Session 5: JIT, TQM, BPR, organisational change and benchmarking 
Table 1: Storyboard for Test 1

	Learning objectives in detail

1. To explain and understand the acronyms JIT, TQM and BPR 

a) To understand and be able to explain the acronym JIT

b) To understand and be able to explain the acronym TQM

c) To understand and be able to explain the acronym BPR


2. To explain how JIT, TQM and BPR relate to benchmarking, business improvement and organisational change

a) To be able to explain how JIT relates to benchmarking, business improvement and organisational change

1. generally, and

2. in context of a given, specific case

b) To be able to explain how TQM relates to benchmarking, business improvement and organisational change

1. generally, and

2. in context of a given, specific case

c) To be able to explain how BPR relates to benchmarking, business improvement and organisational change

1. generally, and

2. in context of a given, specific case


3. To discuss the benefits and drawbacks of JIT, TQM and BPR

a) To be able to discuss the benefits and drawbacks of JIT

b) To be able to discuss the benefits and drawbacks of TQM

c) To be able to discuss the benefits and drawbacks of BPR


	Teacher´s action
	Content
	Learning objectives

	Presentation
	Getting feedback from students
	
	

	Intro

Welcoming. Introduction of teacher/instructor and students
	Feedback:

- Using feedback mechanisms in tool

- Sound quality
	Foil 1
	

	Outcomes of session
	Questions?
	Foil 2
	

	Introducing terms: JIT, TQM and BPR
	
	Foil 3
	1 a), b) and c).

	Just-In-Time
	
	Foils 4
	1a), 2a)1.

	
	Survey: Do you have any professional  experience with JIT?
	
	

	JIT and Toyota 
	
	Foil 5
	2a)2., 3a)2.

	JIT in factory
	
	Foil 6
	2a)1., 3a)1.

	JIT in business-to-business
	
	Foil 7
	

	Current JIT use
	
	Foil 8
	3a)1.

	Stockless inventory
	
	Foil 9
	

	Problems associated with JIT
	
	Foil 10
	

	
	Test (survey): Which of the following three aspects is the main concern of JIT?

- Product quality

- Logistics

- Financial control
	
	

	
	Questions and comments from students
	
	1a), 2a), 3a)

	Introducing TQM
	
	Foil 11-12
	1b), 2b)2.

	
	Survey: Do you have any professional  experience with TQM?
	
	

	Focus of TQM
	
	Foil 13
	1b), 2b)1.

	Difficulties associated with TQM


	
	Foil 14
	3b)1.

	
	Test (survey): What is the main focus of TQM:

- Process improvement

- Product improvement

- Knowledge management
	
	

	
	Questions and comments from students
	
	1b), 2b), 3b)

	Introducing BPR
	
	Foil 15
	1c)

	
	Survey: Do you have any professional  experience with BPR?
	
	

	Ford BPR case
	
	Foil 16-17
	

	The debate on BPR
	
	Foil 18
	1c), 2c)1.

	The emphasis of BPR
	
	Foil 19
	2c)1.

	Aaplying BPR to reality
	
	Foil 20
	

	BPR: Reasons for failures
	
	Foil 21
	3c)1.

	
	Test (survey): What is the main concern of BPR?
- Process improvement

- Process innovation

- Process automation
	
	

	
	Questions and comments from students
	
	1c), 2c), 3c)

	
	Survey: Which concept, in your opinion, is most relevant today in terms of facilitating org. change and business innovation?
	
	2-3

	Summary
	
	Foil 22
	1-3

	References
	
	Foil 23
	


An overview of the set of slides used is shown in Figure 2, illustrating the proportion of textual elements to other graphical elements in the presentation material.
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Figure 2: Slide set for Test 1

How the session was conducted

Largely, the session was conducted according to plan, and with success.

There was a problem with one student who was unable to log into the system. The issue was solved within the first 15 minutes by assigning him the username of another student who was absent. It meant, though, that the name in the participant list visible to the other participants would be misleading in respect of his identity.

(The absent student did actually log in later, towards the end of the session, from his home. He had to use the username and password of another absent student, and some time was spent identifying which student was actually absent and which username was available. The student in question participated in a small part of the session only, and his viewpoints were not collected for the session evaluation.)

The lecturer's presentation was held as planned, including a break of a few minutes. 

The setting of co-located participants in a PC lab caused challenges in respect of the audio transmission. The participants could hear each other's voices through the room and through the headsets. The increasing audio delay made this a challenge.

The delay became more evident during the afternoon, starting at about 1 second and increasing to 4-5 seconds as the net load became heavier. Occasionally, the sound disappeared totally, but only for very short intervals. These interruptions occured at different times for the various students in the lab. 

To handle the delay, there was a discussion among the students, partly through Centra (to inform the lecturer about what was going on) but mostly in the PC lab. One student had discovered that it worked reasonably well to simply turn the Centra audio channel off as long as someone was speaking in the room. It was agreed that the problem could be solved in this manner, and the lecturer was informed that a solution was found.  

Evaluation of the session

The session was evaluated with data from the following sources:

· Written questionnaire (standard questionnaire for the Socrates project) filled in by the participating students

· Discussion with the students after the session

The most important data is presented in this section.

The interview with the lecturer after Test 2, presented in a later section, also reflects experience from Test 1.

Questionnaire

The questionnaire was answered by the 11 participating students in a session in the (ordinary) classroom with the students immediately after the virtual classroom session.

The main findings from the questionnaire are summarised here: 

· Generally, the participants thought the session was fun

· To the questions of whether they would like to participate in a similar session again, or if they would recommend the use of the virtual classroom to others, opinions were mixed, with many respondents answering 'no opinion'.

· Every participant agreed that the controls were easy to figure out. Only one participant thought that they could not learn to use the system without being told or consulting a manual.

· Most participants agreed that they "knew where they were at all times".

· Opinions were mixed in terms of active participation, with a slight majority believing they had been actively participating

· The majority thought they had good opportunities to contribute with questions and answers

· In assessing whether "The combination of text, graphics and interaction in the course was appropriate and enhanced my learning", there were mixed opinions, a slight overweight disagreeing. 

· To the statement "I learned well from the course", many had no opinion. Among the rest, there were slightly more respondents agreeing than disagreeing with the statement.

· 7 out of the11 respondents strongly agreed that "My learning would have been better in a normal classroom (with the same instructor and class group)". 3 agreed and only one had no opinion.

· There was a general agreement that the equipment was easy to use and that controls were easy to figure out and operate. Also, most of the students thought they knew what the system was doing at all times.

· With two exceptions, the students all disagreed or strongly disagreed that "the system appeared robust and there were no technical problems with the course".

· Most of the respondents who had an opinion on the issue agreed that "Virtual classroom systems increase access to education". It seemed difficult to the respondents to have an opinion about the other statements about cost efficiency.

The comments from the open comment field in the questionnaire were generally repeated and elaborated in the plenary discussion after the session.

Interview with the participating students

A discussion session with the participating students was arranged immediately after the Centra session. The participants met in the classroom in plenary with the lecturer and researcher after a few minutes’ break. Viewpoints from the students were encouraged by questions from the researcher. 

The comments and viewpoints from the students are summarised below:

Technical issues

· There were technical problems / audio delay associated with network overload.

· Audio (voice) quality was low

Pedagogical issues

· Surveys and tests during the lesson are useful for checking on learning. It is good to have one’s understanding confirmed.

· It should be possible to go back and examine previous slides

· Pictures and diagrams work better than just plain text

· It is important that the group [of participants] is not too big

· Visual stimuli are important

· The lecturer should point more.

· It would be good to be able to link to resources on the web.

About HCI, user friendliness and the virtual classroom experience

· It is easier to be attentive in an ordinary classroom.

· You get tired from watching much text.

· It was a bit hard to keep up.

· In terms of interaction, it was quite similar to what happens in the [ordinary] classroom.

· In the virtual classroom there is less sensation of interaction than in the ordinary classroom. It is less organic. 

About the role and usefulness of the virtual classroom in training

· This would have been ok from home, but I prefer the ordinary classroom

· It is fine as a supplement, maybe as a discussion forum

· It should be a supplement, not the main offer

· We would like to have specialised courses, in-depth presentation of topics, through this medium. For instance, when sitting at home at night.

About the interpretation of evaluation data from Test 1

The experience drawn from our first test session should be viewed in light of the technical problems that occurred. Also, it should be taken into account that the school and the lecturer leading the session were not so familiar with the tool as to be able to make use of all of Centra's functionality. These two factors have influenced the results, as is evident e.g. from the students' answers to the questionnaire. When students are sceptical about the technical robustness of the tool, it is however difficult to assess what are problems with the tool and what are related to NITH's use of the tool. There are questions of robustness related to bandwidth and audio transmission that would be present independently of the lecturer's familiarity with Centra's features. 

The setting of co-located participants (with the exception of the lecturer) in a PC lab made it possible to get an overview of what happened through the session, e.g. in terms of logging in and audio issues. It also made it easier to aid the participants when necessary, and it was possible to conduct coordinating discussions among the students without the limitations of the channels of interaction offered by Centra.

At the same time, the setting itself introduced some technical problems (especially in the case of the audio delay). Also, it represents a situation of virtual classroom use which is not likely in a 'real' situation. To some extent, this limits the possibilities to draw conclusions from the test. On the other hand, the problem solving that occured in the lab during the discussion of how to handle the audio delay, was itself interesting, pointing to participants' ability to find a working (if not necessary ideal) solution  there and then. 

With hindsight: The problems related to the borrowing of other students' usernames occuring when one of the students could not log in with his originally assigned username could have been avoided if we had contacted Centra support immediately. 

The lack of opinion about cost efficiency of the course as seen from the questionnaire response should be understood in light of the fact that the test was conducted in parts of a course module integrated into a master programme. The students pay their tuition fee for the whole semester. The use of a virtual classroom in parts of a course module for which the participants were anyhow gathered at the campus in Oslo made no difference to the cost of the course to the students.

Experience gained from the use of Centra in Test 1

To NITH, it proved very useful to arrange a separate training session introducing the lecturer to the tool some time in advance of the real session. Equally useful was the test session with the lecturer in the presenter role going through a first version of the actual course material. The latter test resulted in important experience and improvements both on the technical and the pedagogical side.

	· With a lack of experience with the virtual classroom as such and/or a particular virtual classroom application, testing of technical equipment and presentation approach/material is essential to the success of arranging the real course.


From the questionnaire response and from what we experienced during the test session itself, students consider the tool easy to learn without a dedicated training session. Also, they actually seem to master the tool quickly during their first session.

	· Participants' virtual classroom tool training can be integrated into their first 'real' session with the tool. The training to attain the basic competence does not require much time.


Audio transmission may be affected by network load, resulting in a delay of up to several seconds as well as a total loss of sound for small periods. Up to a certain level of such problems, it is still possible to accept and forget the audio issues while focusing on the lecture. We conclude:

	· Sound quality in the virtual classroom is markedly worse than is normally the case in the real classroom, but the voice transmission can still be regarded as acceptable. 


Master programme students appreciating flexibility in respect of time and geographical location view the virtual classroom as an opportunity for gaining flexibility.

	· The advantage of flexibility offered by the virtual classroom partly justifies the sacrifice of the rich interaction offered in the ordinary classroom. 


Having the virtual classroom as a main arena for interaction and learning in the master course was not considered as an attractive alternative by the students participating in our test session:

	· The virtual classroom is appreciated by some as a possible supplement to ‘the real thing’ and not as a substitute for the ordinary classroom


A structured set of slides used for a presentation in the ordinary classroom may serve as an adequate basis for a similar presentation in the virtual classroom:

	· A traditional lecture may be transformed from an ordinary classroom presentation to a virtual classroom presentation, keeping the original structure of the lesson.


The lecturer may feel uncertain as to whether the messages he is trying to convey, actually reach the audience, or if the learning goals are attained. Frequent feedback, e.g. through surveys and tests, helps inform the lecturer as well as the students in this respect. Each point of interaction also helps the lecturer keep in touch with the general feeling in the classroom. Furthermore, the level of interaction in the session affects students’ attentiveness and their overall satisfaction with the learning situation. 

	· Surveys and tests should be included at fairly short intervals throughout a session. 


The use of surveys and tests should be planned and included in a storyboard for the session. A lecturer who does not normally make use of such structured aids during a session of teaching, may still find it helpful in the case of the virtual classroom:

	· The storyboard should sequence and outline all pedagogical elements to be included in the session. 


Also for reasons of keeping up students’ attentiveness and interest, graphical elements apart from text should be integrated into the presentation to a greater extent than what seems necessary in a lesson given in the ordinary classroom.


	· A sufficient proportion of graphical elements should be integrated into the presentation material. 


The possibilities for lecturer and class to adjust the course of the session based on students’ response is much more limited in the virtual classroom than it is in the ordinary classroom. Presumably, the lecturer’s degree of experience with the virtual classroom tool will affect his ability to spontaneously make effective and efficient use of available features during the course of a session. We suggest:

	· Lecturer and students must accept that virtual learning sessions generally are more structured and predictable than learning sessions in the ordinary classroom. 


As explained above, we did not explore the possibilities inherent to the chat whiteboard, application sharing, web safaris and the like in the test session. We believe that a well-thought-out use of these features could increase interaction and variation and thereby the attentiveness of the students, especially if lecturer and class have some experience with the virtual classroom environment/tool before exploring these more advanced features.

NITH Virtual Classroom Test 2

The second virtual classroom test at NITH was conducted on December 7th 2004. The topology of the Centra session is illustrated in Figure 3. The lecturer was situated in his office at the NITH campus in Oslo, and a group of students from the class were situated in a PC lab at the same campus (similar to Test 1, see Figure 1). In addition, a student in the class was attending the session from her home in Stavanger. She had been allowed to form a 'group' of 1 student for this course. The purpose of the session was to conduct a formal examination of the candidate in the form of paper presentations given by the candidate in the virtual classroom.

The group of students attending from the PC lab was a subgroup of the one participating in Test 1. Participation as audience of the examination was voluntary, and hence many students preferred to focus on the task of completing the preparation of their own presentation (to be made on the following day).

As in Test 1, the researcher attended as a (largely) passive observer in the PC lab and in the virtual classroom, assisting with technical/practical support whenever necessary.
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Figure 3: Topology of the second NITH virtual classroom test session

Characteristics of the setting

The most important characteristics of the Centra session of the second test are the following:

· The session comprised a formal examination in a Master level course, with voluntary attendance/participation from other students in the class.

· Students and lecturer were geographically distributed (even if most of the students were gathered in a PC lab in our case)

· The examination took the form of two 15.min. paper presentations made by the student, with subsequent questions from lecturer and class. The candidate’s response in the question sessions was considered part of the examination.

· The lecturer remained in charge of the session, but the candidate had the floor most of the time.

· The presenting student was experienced in terms of distance work from home as well as with net meetings at her workplace.

· The candidate volunteered to make her presentation from home, to avoid travelling to the school’s campus in another part of the country.

Preparation of the session

The student finished her Powerpoint presentation on the day before the session. She rehearsed at home. The presentation was to be held through application sharing, because there would not be enough time to provide the administrators of the Centra server with the presentation material for uploading several days in advance.

One hour before the session, the student and the lecturer (and the researcher) were to log in to perform the necessary testing and let the student practice. 

How the session was conducted

The lecturer and the presenting student started the attempts to log in an hour in advance of the presentation. It turned out that it took an hour before everything worked. There was some confusion about the correct URL for the server, but through good communication with the server administrator at Ericsson, the problem was eventually solved. 

Application sharing provided another challenge: It proved possible to show the slide set from the student's PC in Stavanger, but as Powerpoint was shared, the Centra audio transmission was blocked. The solution chosen was to let the lecturer in Oslo present the slide set through application sharing from his PC while the student in Stavanger did the talking, occasionally asking the lecturer to change slide. 

In the application sharing, it took some time to find out how to make the intended window appear, and in the right size, in the participants' Centra window. It was however agreed among the participants before the presentation that the application sharing worked; everybody could see the presentation and hear the presenter.

The subsequent session was conducted as planned. The student kept her time schedule for the presentations and there was some discussion with participation from the class after each presentation. Also, before ending the session, the lecturer gave the student some advice on the completion of a written assignment related to the presentation. The student completed her examination as required
. 

Evaluation of the session

The session was evaluated with data from the following sources:

· Interview with the presenting student

· Written questionnaire (standard questionnaire for the Socrates project) filled in by the participating students

· Discussion with the students after the session

· Interview with the lecturer

The most important data is presented in this section.

Viewpoints from the presenting student

An interview with the presenting student in Stavanger was made the day after her presentation. Important issues and viewpoints from the interview are summarised in this section.

This student is used to working from home, having had a permanent arrangement for this once a week while her children were small. She is used to net meetings, commenting that “It takes a while to get going, maybe half an hour. You may have bad luck, and it is necessary to allow ample time.”  

The student thinks she used the wrong link at first, when trying to log in to the Centra session. When it happened, she had wondered whether the problem had to to with the fact that she was sitting in her home, being logged on to the internet via her employer (Statoil).

“Holding down the ctrl-button was difficult”, she says. “I had to change hands, I have a pain in my arm.”

“If 70 percent of what is perceived, are things you do not say (something I read somewhere), much is lost when you present via a tool like Centra. It may easily turn out monotonous and give the audience the impression that you are reading aloud.”

“I did not experience it as problematic to be ‘talking to my PC’.”

“It was an excellent opportunity for me to avoid having to travel to Oslo.”

“It would be nice to have it fixed so that it is possible to talk while controlling the Power point presentation.”

“During the first presentation, I knew that I had little time. This, and maybe the fact that we used this medium, may have made me read a bit fast. But I had been rehearsing the presentation on the day before.”

“You have to stop and reflect, breathe a bit from time to time."

Questionnaire

The questionnaire was answered by the 5 students who were attending from the PC lab at the campus in Oslo.

Generally, the attitude towards the virtual classroom were more negative this time than in the first test. One student stated in the open comment field of the questionnaire: 

It may be better to be the presenter with this system, but being the audience decreases the value of the presentation compared to a classroom presentation. Virtual classroom systems must have better audiences and combine it with video if it should have any value.

On many of the issues, answers were similar to or a bit more negative than those from test 1. It should be noted especially that:

· The 'fun factor' was reduced this time: some thought the experience was fun, others did not.

· Opinions to whether "I learned well from the course" were mixed (rather than generally positive) this time. 

· Also, no one agreed that "The combination of text, graphics and interaction in the course was appropriate and enhanced my learning."

· On the issue of robustness and technical problems, this time all participants provided the most negative response. 

Interview with the participating students

A discussion session with the five students at the PC lab in Oslo was arranged in lab immediately after the Centra session. Viewpoints from the students were encouraged by questions from the researcher. 

There were little new viewpoints from the class as compared to the interview from Test 2. The technical problems and their solution had been obvious to everybody present, but the examination had been completed and everybody seemed to feel that they had been able to attend and participate to an extent that made the session useful as part of the course. 

Interview with the lecturer

An interview with the lecturer is presented in this section. It reflects the lecturer’s viewpoints after conducting both tests. The interview was arranged on December 12th 2004.

In respect of the second test, the lecturer comments:“The two presentations worked well from a pedagogical point of view. The presentations were fairly demanding on behalf of the student. The approach to the problem was complex and there were high requirements for precision and ability to draw out the essentials from research material and other theoretical material. It was required that the presentations be made with slide series accompanied by oral presentation. She managed to convey what she had to say in an effective manner, and I believe that, from a point of view of assessing her knowledge and technical skill, it would have made little difference if she had actually been here [at the Oslo campus]." 
"The questions afterwards showed that the students had comprehended what she had to say, and both their questions and their comments were relevant." 

"Even if the sound quality was poor, it did not ruin the attainment of the pedagogical objectives for the session.”

Application sharing was necessary, according to the lecturer, because he could not require another deadline for submission from her than from the others. “The problems with audio transmission during application sharing could clearly have affected the examination situation adversely if the student had been more easily knocked off her perch. We were lucky in respect of her experience and attitude. She also had extra motivation.” 

About the subsequent discussion, the lecturer contends that it was relevant but had a significantly lower temperature than similar discussions after students’ presentation in the ordinary classroom. He believes that one positive aspect of the restricted interaction in the virtual classroom is that the feedback becomes focused and businesslike. At the same time, however, it becomes less dynamic. The limited opportunity to sense the atmosphere of the class in the virtual classroom results in a lack of spontaneity. “For instance: is there an atmosphere for jokes here? For the grave and serious question? For conflict? These things always influence the discussion.” 

The lecturer argues that generally, a discussion after a [non-virtual] presentation is influenced by the way the message of the presentation has been conveyed, e.g. through bodily postures and gestures, which invite a certain response. When feedback from the audience is as limited as in the virtual classroom, it makes the presenter uncertain of the feeling in the class. Even if applause and smiley faces are provided from the participants through the virtual classroom interface, it is difficult to know if this is a ritual or a real response. 

	“To cut it short: the spatial experience of feedback is absent. Usually you get very much feedback during a [normal classroom] session with the class – body language, glances and the like. When you have finished the presentation, you have a pretty good impression of whether it was understood, liked, if you touched their hearts or if they remained stone cold…”


Summarising, the lecturer argues that the virtual classroom deprives the participants of the emotional quality of teaching and learning for both parties. Both parties are left unsure. “This is a kind of ‘cold educational technology’ presupposing that the only thing going on in a learning situation is the transfer of cognitive content.”

The interviewer asks: How can the possibilities inherent to the tool be utilised in the best way possible? 

The lecturer answers that it is a useful supplement for those who are prevented from attending in the normal classroom. He refers to Test 2 as a good example of this situation. “As part of the course, it was completely acceptable. Her achievement will be evaluated just like those of the others.”  He adds that there is actually one assessment criterion that cannot be applied in the virtual classroom in this case: eye contact. Since the course in question is a management course, the students are expected to develop their skills in influencing others, and thus eye contact is one of the assessment criteria used for the oral presentations.

The interviewer asks: What do you think about the virtual classroom as a medium for lectures?

Answer: “It is possible, with the limitations that I have indicated. It might work better for other courses. In my opinion, use of the virtual classroom stresses the cognitive aspects and not the communicative ones, so perhaps it is best applicable for purely knowledge-focused courses.”

Interviewer: Does the storyboard by itself hamper the lecture?

Answer: “No. It provides structure and discipline.”
Finally, the lecturer comments about the user interface/environment of Centra that it seems too complex and not intuitive enough. (“But I suppose it has to do with habit.”)
A comment which was later added by the lecturer was that the attention span of the students tended to decrease gradually in the course of each of the test sessions. The decrease was more marked than what is usually the case in the ordinary classroom. Also, the lecturer felt that he himself became tired more quickly teaching in the virtual classroom than in the normal classroom. 

About the interpretation of evaluation data from Test 2

Generally, results from Test 1 and Test 2 cannot be uncritically compared. For instance, learning outcome was considered better by the students in the first test session than in the second. But the first test was a lecture whereas the second was an examination. Also, in Test 1, the experience of using the tool was novel to the participants, which is likely to have influenced their attitude.

Issues of Centra competence were relevant in the second test also. Application sharing turned out to be less practical than we had hoped for, and we found solutions to the technical issues that worked but were far from optimal. A feature that was not known to the lecturer was how to switch from presenter's view to student's view to see what was actually presented to the participants. This would have saved some guesswork in terms of what was shown through the application sharing.

Experience gained from the use of Centra in Test 2

It proved possible to arrange a formal examination in the virtual classroom. If the student had been less experienced with similar tools and less motivated for this form of arrangement, it is likely that we would have switched to the 'plan B' of a telephone conference. This would also have been inevitable if we had not allowed ample time for the presenting students's login and testing in advance so as to actually get the presentation set up for the session.

It was a disappointment that application sharing was so severely hampered by restricted bandwidth. Even so, we conclude:

	A student who is experienced and motivated in respect of use of the virtual classroom may accept a certain level of technical problems and restricted quality of interaction in exchange for the flexibility offered by the arrangement. Formal examinations in the form of students' presentations can be arranged in the virtual classroom.


The decreasing attention span observed in students and the tendency to become more easily tired in the virtual classroom, as commented by the lecturer, could be attributed partly to the novelty of using this kind of tool for the test participants. On the other hand, it is likely that the limited channels of communication in the virtual classroom by themselves impose a perceptual/cognitive load that makes it more difficult for all participants to stay attentive over time. Thus, both tests seem to indicate:

	It is more difficult to concentrate on the learning tasks in the virtual classroom than in the ordinary classroom. Both learning and teaching are more strenuous in the virtual classroom.
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� As it turned out later, she completed the course module with excellent results.






