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ABSTRACT

This paper summarizes a study of  four university classes, examining two different technological configurations of "virtual classes. Specifically, our comparison of virtual classes focuses on learning situations in which one class uses interactive video without computer-mediated communication, and another class in which interactive video is augmented with web site communication resources.   Co-presence is analyzed in reference to the concept of telepresence. We investigated the following hypothesis:  H1: The level of telepresence supported by the configuration of a virtual class  predicts student satisfaction with the learning situation. We use two methods: 1)  a survey on student satisfaction with the learning situation, 2) field research that included observations in each attendance location for the virtual classroom. Our basic finding is that students do perceive a benefit from courses using web technologies to augment the interactive video medium in virtual classes.  Even though these perceived benefits are mitigated by the fact that, of the classes studied, none embedded the use of web sites, discussion lists, or e-mail into the curriculum design itself.  Yet, the basics of communication in a virtual class involves use of as many communication channels as feasible given the distinct settings in which students attend.

Interactivity in Distance Education: A Study of Telepresence in University Virtual Classes
Introduction 

This report summarizes a study of  four university classes, examining two different technological configurations of “virtual classes.” All of classes studied use the university’s Instructional Technology Center’s interactive video network. Two of the classes combine the communication channels of interactive video with those of collaborative computing, including a web site and discussion list for the students.  Specifically, the analysis examined:

1) student satisfaction with a class at the transmitting end of an interactive video course supplemented by Web-based activity  

2) student satisfaction with a class at the receiving end of an interactive video course supplemented by Web-based activity

3) student satisfaction with a class at the transmitting end of an interactive video course without Web-based activity

4) student satisfaction with a class at the receiving end of an interactive video course without Web-based activity

The current study measures student satisfaction in the class “learning situation.” It extends and earlier pilot study by comparing four cases of experimentation with virtual classes, each using distinct interactive video configurations. We assume the relative success of a class at enhancing student satisfaction is assumed to be related to the students’ sense of co-presence (“being there”). Traditional classroom co-presence has the potential for a highly interactive learning situation.  But, we suggest that other types of student perceptions of co-presence produced through the human/technology interface are important to consider.  Specifically, our comparison of virtual classes focuses on learning situations in which one class uses interactive video without computer-mediated communication, and another class in which interactive video is augmented with web site communication resources.   Co-presence is analyzed in reference to the concept of telepresence.

 Telepresence is defined by Steuer “as the extent to which one feels present in the mediated environment, rather than in the immediate physical environment” (1992, 75).  The survey data provides measures of overall student perceptions of telepresence, as well as measures of two major dimensions of telepresence in mediated environments: Interactivity and Vividness.   Interactivity, “… the degree to which users of a medium can influence form or content of the mediated environment.” (Steuer, 1992, 80), Vividness: “…the ability of a technology to produce a sensorially rich mediated environment.” (Steuer, 1992, 80), and Telepresence are analyzed in reference to the relative success of each class in simulating co-presence.  This relative success is measured by students’ assessments of the learning environment in the virtual class. We delimited these variables in relation to the success of the technologies used to implement interactive video networks. We investigated the following hypothesis:

H1: The level of telepresence supported by the configuration of a virtual class  predicts student satisfaction with the learning situation.

This study extends Steur’s framework empirically by comparing the telepresence of two distance learning systems: (1) those that use a mix of synchronous and asynchronous  technologies, and (2) those that use only synchronous technologies.

Methods
We use two methods: 1)  a survey on student satisfaction with the learning situation, 2) field research that included observations in each attendance location for the virtual classroom. The survey instrument was adapted from a survey initially developed and tested with research conducted for the Missouri Public Service Commission and The Missouri Department of Elementary and Secondary Education (Jung and Irons, 1993; 1995; see also, Jung and Spirek, 1997).  This survey was modified to accommodate the difference in subject population since the initial survey was administered to high school students.

Questionnaires
The questionnaire for our earlier pilot study was designed to gather data that measured the dependent variables of vividness, interactivity, and telepresence.  It consisted of two sections.  The questionnaire for the current study was a modified version of the original.  The first section consisted of 17 closed-ended questions.  The 17 items asked students to indicate their agreement on seven point Likert scales that ranged from strongly agree (1) to strongly disagree (7).  Students were asked to answer two questions about the network’s vividness, six questions about its interactivity, and nine questions about an overall assessment of telepresence in the virtual class.  The second section of the questionnaire consisted of a single open-ended question.  The question read “Comments” and provided lines for students to write in.

Observations
Each investigator observed two classes from the ITC in St. Louis.  Observations included a pre-class informal interview with the professor along with sitting through the class to take note of class and network dynamics.

Procedure
Questionnaires were distributed to the professors for distribution to each class location.  A cover sheet asked the students to volunteer an anonymous assessment of the virtual class.  The student was then asked to mail the questionnaire to the investigators in an individually self-addressed stamped envelope.  

Limitations of the Survey

The major limitations of the questionnaire derive from the fact that the logistics of the research timeline did not permit the researchers to modify the original questionnaire after doing field research with the professors.  Rather, the researchers had to modify the questions from the original survey instrument using their own experience.  

Item Validity
Another limitation of the questionnaire relates to its design relative to a measure of vividness.  Vividness refers to the ability of a technology to produce a sensorially rich mediated environment.  The Instructional Technology Center’s Interactive Video Network classes studied here did not provide for continual video presence for all participants.  In other words, each student in every class location could not see every other location simultaneously.  Rather, participants could hear other locations and video switches between locations were triggered by audio requests.  Our survey did not provide a measure of vividness that could reduce it to communication in one media channel, i.e., audio.  So, question 18 (see Appendix A) for students at remote sites, and question 19 for students at sending sites, provided no information relevant to vividness and lacks validity.  Moreover, question seven assumed that professor could, and would, design their web sites to enhance course contents and requirements.  This assumption did not hold, invalidating question seven.

Response Rate

70 out of 155 surveys distributed were returned (45.16%).  Although a higher response rate would allow for greater precision, data analysis reveals that there are items of significance indicated within our sample population.  A further limitation is the unbalanced population of the four virtual classroom groups under observation (see Table 1).

Table 1: Survey Responses

	
	Web Class
	Non-Web Class
	Total

	Host Site
	5
	12
	17

	Remote Site
	16
	37
	53

	Total
	21
	49
	70


This imbalance in cell population limits the degree to which we can ascertain the differential effects of the four mixes of  technologies in the virtual classes, yet we do find patterns which demonstrate the significance of both the location and web variables in interpreting student responses.

Data Analysis

The data from the survey instrument reported here was designed to measure student perceptions of satisfaction with virtual classes.  The focus is on the way the independent variables of location (host or remote) and technology mix (synchronous/asynchronous) impact the dependent variables of vividness, interactivity, and telepresence.  We begin our consideration of the data by comparing response patterns to the survey in relation to student satisfaction with the learning situation, broken down according to the technology mix (synchronous, asynchronous) and student location (host, remote).  Classes using a mix of synchronous and ansynchronous technologies are categorized as web and those using interactive video alone are categorized as non-web.  Our data analysis refers to each table and specific questions as follows: table reference – question reference.  For example, 2-1 refers to Table 2 – Question 1.

Table 2:  Mean Frequency of Student Assessment of Interactivity
________________________________________________________________________

	Item
	Web
	Non-Web
	p

	
	   _____________
	      ___________
	

	
	M
	SD
	n
	M
	SD
	n
	


________________________________________________________________________

	1. I communicated more with other students in this class because it was an interactive video class.


	4.95
	1.77
	21
	4.65
	2.22
	49
	.587

	2. I felt more "involved" in taking an active part in this class than in other classes where everyone is face-to-face.


	5.10
	1.51
	21
	4.67
	2.06
	49
	.401

	3. It was easier to communicate to students in this class.


	3.43
	1.83
	21
	3.90
	1.93
	49
	.347

	4. It was easier to communicate to the professor as I became accustomed to the interactive video environment.
	3.10
	2.00
	21
	2.98
	2.02
	49
	.826


________________________________________________________________________

Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).

Interactivity
Interactivity refers to the degree to which users of a medium can influence the form or content of the learning environment.  Table 2 provides an overview of four measures of student assessments of interactivity relating to communication and subjective experience.

Utilization of the web had little impact on student perceptions of communication (2-1, 2-3 and 2-4).  No perceived improvement in communication occurred over the course of the semester, regardless of whether the web was used (2-4).  The measures of interactivity in Table 2 indicate no significant differences regardless of the mix of technologies used by a specific class.  

Telepresence

Telepresence is the experience of presence in an environment by means of a communication medium.  Our survey used measures of overall student satisfaction with the learning environment.  In order to gather information about the overall assessments of students in the virtual classes, we designed measures of telepresence to gather data on differences in the technology mix and differences in location.  

Table 3: Mean Frequency of Student Assessment of Telepresence – Web v. Non-Web
________________________________________________________________________

	Item
	Web
	Non-Web
	p

	
	   _____________
	      ___________
	_______


	
	M
	SD
	n
	M
	SD
	n
	


________________________________________________________________________

	1. Access to the teacher was increased by interactive video.
	3.48
	2.16
	21
	4.76
	1.98
	49
	.019

	2. Access to this class was more convenient than access to the same class would usually be for me.


	2.52
	1.99
	21
	3.22
	2.30
	49
	.229

	3. Taking this class was more boring than if it were a face-to-face class.


	4.48
	1.78
	21
	4.02
	2.34
	49
	.428

	4. I would not choose to take another class that uses interactive video.


	5.43
	2.27
	21
	4.65
	2.54
	49
	.231

	5. I learned a great deal more because of my participation in this class.


	3.57
	2.18
	21
	4.16
	2.02
	49
	.277

	6. Attending this class increased the quality of my education.


	3.52
	2.25
	21
	3.02
	2.09
	49
	.369

	7. I would recommend this class to other students.


	2.57
	2.01
	21
	2.71
	2.04
	49
	.788

	8. I would recommend any interactive video class to other students.


	2.71
	1.98
	21
	3.41
	2.34
	49
	.238


________________________________________________________________________

Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).

Analysis – Table 3:

Student perceptions of access to the teacher are statistically significant when comparing web and non-web variables (3-1).  It should be noted that the same issue of access to the teacher is not significant when comparing host and remote.  Moreover, perceived access to the class does not appear significant when comparing web to non-web (3-1), but does appear significant when comparing host to remote (see Analysis – Table 12).

Table 4: Two-way analysis variance of student perception of  “Access to the teacher” by Location (Host/Remote) and Asynchronic component (Web/Non-Web)

	Item:  “Access to the teacher was increased by interactive video” (Q10)
	Sum of Squares
	DF
	Mean Square
	F
	P

	Main effects (combined)
	42.042
	2
	21.021
	7.122
	.002

	Main Effects: Host
	.585
	1
	.585
	.198
	.658

	Main Effects: Web
	41.387
	1
	41.387
	14.022
	.000

	2-way Interactions: Host/Web
	.234
	1
	.234
	.079
	.779


Table 5: Cell means for Table 4
	Item: “Access to the teacher was increased by interactive video” (Q10 – Appendix A)                 

	Host
	Web
	Mean
	N

	Yes 
	Yes 
	3.80
	5

	Yes 
	No 
	5.27
	11

	Total 
	
	4.81
	16

	No 
	Yes 
	3.38
	16

	No
	No 
	5.15
	34

	Total
	
	4.58
	50

	Total
	Yes
	3.48
	21

	
	No
	5.18
	45

	
	TOTAL
	4.64
	66


________________________________________________________________________

Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).

Analysis:  Controlling for location, the effect of the web was significant in predicting student perceptions of increased access to their instructor (p = .000).  Comparing the means of the class groups, students in classes with the web report significantly more positive perceptions of teacher access (M=3.48) in comparison to their counterparts in classes without the web (M=5.18), regardless of being at a host or remote site.  This finding needs to be understood within the context that students at remote sites did have access to a “site facilitator.”  Also, to further understand the relationship between the presence of the web and student perceptions of access to the instructor, we analyzed the impact of having had prior experience with electronic mail and listservs  on this item (see Table 6).
Table 6: Two-way analysis of variance of student perception of  “Access to the teacher” by Prior Experience

	Item:  “Access to the teacher was increased by interactive video” (Q10)
	Sum of Squares
	DF
	Mean Square
	F
	P

	Main effects (combined)
	43.391
	2
	21.695
	7.542
	.001

	Main Effects: Prior exposure
	1.934
	1
	1.934
	.672
	.415

	Main Effects: Web
	35.042
	1
	35.042
	12.181
	.001

	2-way Interactions: Prior experience/Web
	3.521
	1
	3.521
	1.224
	.273


Table 7: Cell means for Table 6

	Item: “Access to the teacher was increased by interactive video” (Q10)                 

	Prior Exposure
	Web
	Mean
	N

	Yes 
	Yes 
	2.89
	9

	Yes 
	No 
	5.22
	9

	Total 
	
	4.06
	18

	No 
	Yes 
	3.92
	12

	No
	No 
	5.17
	36

	Total
	
	4.85
	48

	Total
	Yes
	3.48
	21

	
	No
	5.18
	45

	
	TOTAL
	4.64
	66


Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).
Analysis:  Controlling for prior exposure to electronic discussion groups (item 4c), the effect of the web remains significant in predicting students’ response to the survey item (Question 10 – Appendix A), “Access to the teacher was increased by interactive video.” (p =.001). Students in web classes were more likely to perceive access to the teacher to be increased by interactive video (M=3.48), than their counterparts in non-web classes (M=5.18).  It is interesting to note that although the web resources and electronic discussion groups were not integrated into the curriculum design in these classes (as discussed above), they still have a significant, positive impact on student perceptions of access to the teacher in the interactive video environment.  It is logical to assume that a curriculum design that fully integrates these technologies into the class would further this effect.   An intervening variable not analyzed here is the potential effect produced through direct teacher to student (or student to teacher) electronic mail activity.  We have no objective data on this dimension of the classes’ interactions.  Comments from one of the instructors in the web classes indicate that there was far more direct email activity than what we see on the listserv. This fact may be significant in interpreting student responses to survey item 10.

Table 8: Two-way analysis of variance of student perception of  “Access to the class” by Location (Host/Remote) and Asynchronic component (Web/Non-Web)

	Item:  “Access to this class was more convenient than access to the same class would usually be for me.” (Q11)
	Sum of Squares
	DF
	Mean Square
	F
	P

	Main effects (combined)
	43.502
	2
	21.751
	5.094
	.009

	Main Effects: Prior exposure
	31.537
	1
	31.537
	7.387
	.008

	Main Effects: Web
	11.921
	1
	11.921
	2.792
	.100

	2-way Interactions: Prior exposure*Web
	.02402
	1
	.02402
	.006
	.940


Table 9: Cell means for Table 8

	Item:  “Access to this class was more convenient than access to the same class would usually be for me.” (Q11)

	Host
	Web
	Mean
	N

	Yes 
	Yes 
	3.80
	5

	Yes 
	No 
	4.64
	11

	Total 
	
	4.38
	16

	No 
	Yes 
	2.13
	16

	No
	No 
	3.06
	35

	Total
	
	2.76
	51

	Total
	Yes
	2.52
	21

	
	No
	3.43
	46

	
	TOTAL
	3.15
	67


Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).
Analysis:  Controlling for the web component, location is significant in predicting student perception of “access to the class being more convenient than access to the same class would usually be.” (p=.008).  Access to the class is perceived to be more convenient by students at the remote sites (M=2.76), in comparison to their counterparts at host sites (M=4.38).  This result is in accordance with the practicality of interactive video classes for students who do not live in an area where regular classes are offered.  As we see in Table 8, the perceived convenience factor, based on location, plays a role in a student’s expressed willingness to take another interactive video class

Table 10: Two-way analysis of variance of student perception of  “choosing to take another class that uses interactive video” by Location (Host/Remote) and Asynchronic component (Web/Non-Web)

	Item:  “I would not choose to take another class that uses interactive video” (Q15)
	Sum of Squares
	DF
	Mean Square
	F
	P

	Main effects (combined)
	28.834
	2
	14.417
	2.907
	.062

	Main Effects: Prior exposure
	25.621
	1
	25.621
	5.166
	.026

	Main Effects: Web
	3.192
	1
	3.192
	.644
	.425

	2-way Interactions: Prior exposure*Web
	4.999
	1
	4.999
	1.008
	.319


Table 11:  Cell means for table 10

	Item:  “I would not choose to take another class that uses interactive video” (Q15)

	Host
	Web
	Mean
	N

	Yes 
	Yes 
	3.60
	5

	Yes 
	No 
	4.18
	11

	Total 
	
	4.00
	16

	No 
	Yes 
	6.00
	16

	No
	No 
	5.20
	35

	Total
	
	5.45
	51

	Total
	Yes
	5.43
	21

	
	No
	4.96
	46

	
	TOTAL
	5.10
	67


Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).

Analysis:  Controlling for the web, location is significant in predicting a student’s decision to “take another class using interactive video.” (p =.026).  Students at remote sites are significantly more likely to respond positively to taking additional interactive video course (M=5.45, disagreement with a negative statement), than their counterparts at host sites (M=4.00).  The factor of location, especially for students at remote sites, is a key variable that impacts a student’s willingness to take additional interactive video classes. This finding is in accordance with the likelihood of these students to view their access to the class to be more convenient than to similar classes without interactive video (see analysis of table 7 above).

Table 12: Mean Frequency of Student Assessment of Telepresence – Host v. Remote
________________________________________________________________________

	Item
	Host
	Remote
	p

	
	   _____________
	      ___________
	_______


	
	M
	SD
	n
	M
	SD
	n
	


________________________________________________________________________

	1. Access to the teacher was increased by interactive video.
	4.53
	2.21
	17
	4.32
	2.09
	53
	.725

	2. Access to this class was more convenient than access to the same class would usually be for me.


	4.12
	2.34
	17
	2.66
	2.08
	53
	.018

	3. Taking this class was more boring than if it were a face-to-face class.


	4.35
	2.00
	17
	4.09
	2.26
	53
	.674

	4. I would not choose to take another class that uses interactive video.


	3.76
	2.49
	17
	5.25
	2.38
	53
	.030

	5. I learned a great deal more because of my participation in this class.


	4.53
	2.24
	17
	3.81
	2.01
	53
	.217

	6. Attending this class increased the quality of my education.


	3.65
	2.50
	17
	3.02
	2.00
	53
	.294

	7. I would recommend this class to other students.


	2.71
	2.20
	17
	2.66
	1.98
	53
	.936

	8. I would recommend any interactive video class to other students.


	3.94
	2.14
	17
	2.96
	2.24
	53
	.118


Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).

Analysis:

Student perceptions of access to classes are statistically significant when comparing host to remote.  In particular remote students respond positively (m=2.66) whereas host students respond negatively (m=4.12) (See 12-2).  In addition, analysis of the data shows significant differences between host and remote students expressed preferences regarding taking another interactive video course (12-4).  Remote students are inclined to take additional interactive video courses (m=5.25) while host students are not (m=3.76).  Even though access to the class is perceived to increase with interactive video, access to the teacher is not perceived to increase with interactive video when comparing host to remote (12-1).  It is important to note here that access to the teacher is statistically significant when comparing web to non-web (See Analysis – Table 3).  

Whereas students at remote sites believe access to the class is increased by interactive video, they do not perceive that access to the teacher is increased except in those classes using web technologies.  This relationship holds for students at both host and remote class locations.

We looked specifically at the students in classes using web sites to determine the degree of preparedness to use these technologies.  Rather than focus only on telepresence issues, we also examined differences existing between students based on prior exposure (i.e. experience) with asynchronous communication technologies in relation to their class location (i.e. sending or receiving site).  

Prior Exposure to Web Technology

Table 13: Mean Frequency of Student Assessment Based On Prior Exposure To Asynchronous Web Technologies

________________________________________________________________________

	Item
	Prior Use
	No Prior Use
	p

	
	   _____________
	      ___________
	_____


	
	M
	SD
	n
	M
	SD
	n
	


________________________________________________________________________

	1. The web site for our class increased my communication with other students.


	3.86
	2.25
	14
	5.27
	2.05
	26
	.052

	2. The web site and electronic discussion group contributed significantly to my learning the course content.


	3.67
	2.19
	15
	4.88
	1.95
	26
	.073

	3. Participating in the electronic discussion group helped me learn to write more coherently.


	4.33
	2.19
	15
	5.58
	1.95
	19
	.090

	4. I communicated more with the professor because we used a web site.
	4.27
	2.02
	15
	5.68
	1.81
	28
	.024


________________________________________________________________________

Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).

Analysis : Table 13 figures are derived from responses offered by students in classes using the web.  Regarding communication with other students (13-1), and communication with the professor (13-4), a significant difference exists between students with prior exposure to asynchronous communication (discussion lists, web, e-mail) and students without prior exposure.   It is important to note that mean scores for both groups are skewed to the negative, with the exception of those with prior experience for student communication (13-1).  These figures must be interpreted in light of the use patterns for the websites and electronic discussion groups in these classes, for example over the course of the semester there were only a total of 61 visits (this is controlling for redundant hits) on class web pages. Combining both classes, activity on class list serves generated a total of 11 messages, two of which came from the instructor.  No control was made on individual e-mail messages sent between and among students and teachers.  

Thus, even with the limited amount of utilization made of web technologies, students with prior exposure to those communication technologies appear to perceive increased benefits from them.

Table 14:  Student Assessment of Asynchronous Web Technologies Based on Class Location (Host v. Remote)

	Item
	Host
	Remote
	p

	
	   _____________
	      ___________
	_______


	
	M
	SD
	n
	M
	SD
	n
	


________________________________________________________________________

	1. The web site for our class increased my communication with other students.


	4.13
	2.28
	16
	5.21
	2.08
	24
	.129

	2. The web site and electronic discussion group contributed significantly to my learning the course content.


	3.43
	2.10
	14
	4.96
	1.93
	27
	.024

	3. Participating in the electronic discussion group helped me learn to write more coherently.


	4.23
	2.20
	13
	5.52
	1.97
	21
	.085

	4. I communicated more with the professor because we used a web site.
	4.20
	2.04
	15
	5.71
	1.76
	28
	.015


________________________________________________________________________

Note.  Evaluations made on 7‑point scales (1 = strongly agree, 7 = strongly disagree).
Analysis:  Significant differences between host and remote students regarding the contribution of web and electronic discussion groups relative to its contribution to learning course content, and increasing communication with the professor, interestingly indicate that students at the host site perceive greater utility in these resources.  Even though these asynchronic tools are intended to enhance the remote student’s potential experience, in the specific case here they do not. The WWW and Listserv components have the capacity to stimulate student initiated contact with other class members and enhance student access to course content and the professor. 

Open Ended Comments

The second section of the student questionnaire consisted of a single open-ended question.  The question read "Comments" and provided lines for students to write in.  A total of 29 students chose to provide comments, and of those 29, a total of 55 discrete comments were identified and coded.  These 55 discrete comments were broken down into two groups.  One group was coded as to whether the comment was generally positive, negative or neutral.  The second code grouping was whether the comments related to network or non-network functioning.  The chart below indicates the results of the coding.

Table 15

Analysis of Open Ended Questions

	
	Positive
	Negative
	Neutral
	Total

	Network
	11
	20
	3
	34

	Non-Network
	1
	8
	12
	21

	Total
	12
	28
	15
	


Overall, the analysis of these open-ended comments indicates that 11 of the 12 positive comments coded related to enhanced access to the classes provided by the "virtual class."  Comments typical of this sentiment would be:

Yes because I would not have access to this class if not for IV (interactive video).

We used this interactive video with fellow students in Jefferson County and St. Charles for 2 classes in Nursing.  They were able to hear our responses and we were able to hear their conversations and responses.

Of the 28 negative comments coded, 20 pertained to perceived deficiencies in the network, and 8 pertained to student perceptions not related to the network.  Typical negative comments pertaining to network deficiencies included:

I feel this class is okay (with Interactive Video) but it's hard to have class discussions.  We now already have supplemental instruction for 1 hour prior to class, so we can work through case studies in small groups.  

Overall it's great; however the open mike in St. Louis causes the screen to leave the instructor's site for background noise- this frequently meant we were looking at a classroom full of people looking (in St. Louis) at a screen taking notes while not being able to take notes- by the time the next screen went back to the screen of notes, the instructor was onto the net slide and we missed some material.  Oftentimes, Joplin was so loud that we were getting blasted.  Too many times, KC (where the instructor/speaker was) would not use their mike to ask questions because there were face to face so we did not know what the question was unless the instructor realized the need to repeat the question.  

Professor unable to see student unless talked to.

A typical negative comment not related to the network would be:

I feel strongly that this form interferes with the interactions that normally occur in a classroom.

I would much rather have more of a traditional class experience and not have to worry about off sites.  Feel I pay enough for my education for more personalized education.

Of the 15 neutral comments coded, only 3 pertained to the network and12 pertained to student perceptions not related to the network.  A typical neutral comment pertaining to the network would be:

I was not greatly impacted by video component.

While a typical neutral comment not related to the network would be:

NP (Nursing Practitioner) students have no choice but to take this class.

Conclusions

This study examined the satisfaction of students with the learning situation in distance learning classes at the University of Missouri.  A few overall conclusions are possible given the relationships indicated in the data and the observations made by the researchers in the classes.  Even though the research team was not asked to assess the network configuration per se, our previous research experience does provide a basis from which some shortcomings in the network configuration are evident.  The current network configuration for distance learning classes in the University of Missouri location studies here compares well to the overall context of distance learning in higher education in the United States.  In a recent survey of 3,500 higher education institutions in the United States, CCA Consulting Inc. noted the following breakdown:

Two-way video/2-way audio: 
43%

Videotaped lectures: 


18%

One-way video/2-way audio:

8%

Learning Ctr./Tutor:


6%

Library of multimedia tools:

5%

Bulletin board/phone tutor:

5%

Although not exhaustive in coverage, the CCF survey indicates that the current distance learning network serving the University of Missouri is in line with the majority of U.S. higher education.  It supports 2-way video/2-way audio.  We suggest however that the current network configuration does not support a crucial element of telepresence, i.e. "continual presence."  In other words, students are not provided a continual view of remote locations during the class.  Rather, single views are provided of remote locations based on the instructor's request to the control room to view that site, or based on voice activated views.  Thus, non-verbal cues, such as raising a hand to get the instructor's attention, is not available to students as an communication resource in turn-taking.

Additionally, the researchers noted several antidotal points during the observational sessions.  Perhaps the most obvious observation was notable differences between classes where the teach of record was lecturing and classes with guest lecturers.  The classes in which regular teachers presented contrasted rather dramatically to those in which guest lecturers presented.  Specifically, the guest lecturers we observed failed to prepare visual presentation materials in such a way that remote sites could read the materials.  For example, photocopy pages from textbooks were sued to present information using the graphics monitor.  The materials could not be read on remote monitors.  On the other hand, materials prepared by regular teachers were legible on the monitors.  The researchers suggest that any individual presenting materials to university virtual classes be trained on how to manage the particular media used during such presentations.  Beyond recognizing the limits of display technology, for example, the guest lecturer posed questions without directing them to site locations.  Just posing a question to a class, especially a virtual class, makes the host class location more likely to reply unless the question is directed to specific class locations.  This pattern of dialogue by the teacher presumes a situation of co-presence, rather than managing the media of communication to enhance telepresence.  Once again, this pattern of communication was observed most distinctly in classes using guest lecturers.  

Also worth noting relative to network interactivity is the fact that view switching is done via control room personnel rather than controlled by the teacher.  Although video switching at remote site is voice activated (a problem itself discussed above), what a teacher needs to have a specific site on screen at a particular point in time, the teacher has to make a verbal request to the control room to manually switch.  Research has shown that individual network control enhances the perceived satisfaction in a virtual environment situation (O’Conaill, Whittaker and Wilbur, 1993).  It is our understanding that the UMSL Nursing program has recognized the host bias, and has a policy of trying not to have students at the host (teacher) site.  Even so, one instructor noted that as a result of the network time delay, spontaneity across the network was inhibited.  The same instructor also noted that, even though the general maturity level of students was high (Masters level), students at some remote sites got up and walked around talking during presentations.  The instructor noted how students at other sites found this disruptive.  Also, if the network was supposed to foster distance interactivity among students, it seemed that at least students in the class observed self-selected into site specific work teams for cooperative projects.  None chose to take the opportunity provided to share team work projects across sites.

Our basic finding is that students do perceive a benefit from courses using web technologies to augment the interactive video medium in virtual classes.  Web technologies affect the students’ perception of telepresence.  This conclusion is strengthened by the fact that, of the classes studied, none embedded the use of web sites, discussion lists, or e-mail into the curriculum design itself.  Yet, even with this minimal use, students still perceive a benefit in their access to the teacher.  This is especially the case with students who previously used the technologies.  

References

Jung, Donald J. and Larry R. Irons (1995). Analysis of Interactivity in Distance Education: The Missouri IVPTF Experiment. Report submitted to the Interactive Video Programming Task Force of the Missouri Public Service Commission and State of Missouri Department of Elementary and Secondary Education.

Jung, Donald J. and Melissa M. Spirek (1997). “An Exploration of Telepresence in a Mediated Environment.” International Communication Association Annual Convention, Montreal, Canada. May. 1997.

O’Conaill, B., Whittaker, S., & Wilbur, S. (1993). “Conversations over video conferences: An evaluation of the spoken aspects of video-mediated communication,” Human-Computer Interaction. Vol. 8, pp. 389-428.

“News, Resources, and Trends” (1998). Syllabus. Vol. 11, no. 5, pp. 12.

Steuer, Jonathan (1992) “Defining Virtual Reality: Dimensions Determining Telepresence,” Journal of Communication. (Autumn) vol. 42, no. 4, pp. 73-93.  

1

