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Introduction to the Special Issue on Computer- 
Mediated Communication 

Computer-mediated communication (this generic term includes computer communi- 

cation, e-mail, bulletin board systems, etc.) is in its infancy, and as such, is attempting to 

find its way — its most effective educational application and its ideal placement as a facili- 

tator of the teaching-learning process. In the short span of ten years, computer-mediated 

communication has been applied, misapplied and modified on the basis of faith, trial and 

error and quasi-research, so that now there are a number of operating educational computer 

facilities in existence which offer this form of discourse and still more being developed. 

As communicating via computer plunges headlong into the future, some have come to 

realize that its full potential is not being reached. Rather than seeking its own unique niche, 

many applications, such as computer conferencing, often function as surrogates (in many 

cases improved surrogates) for other more conventional delivery systems (e.g., face-to-face 

conferencing, the postal system, the phone company). This is due in part to limitations of 

the existing hardware and software. Another more substantial part is based upon the limi- 

tations of current conceptualizations of its educational potential. 

This special issue, devoted to addressing the educational potential of computer-mediated 

communication, is presented in sequentially arranged sections designed to bring the reader to 

the point of active participation in the restructuring and refocusing of thought about this 

medium. The first section presents an overview of past and present applications, using these 

as a springboard to future applications which may more fully realize the potential of 

computer applications (The Potential: Beckwith — Group Problem-Solving via Computer 

Conferencing: The Realizable Potential). The second section features a descriptive analysis 

of two current applications of computer-mediated communication (Current Applications: 

McCreary & Van Duren — Educational Applications of Computer Conferencing; and 

Harasim — Teaching and Learning On-Line: Issues on Computer-Mediated Graduate 

Courses). This provides a bridge to the third section in which you will find two cutting-edge 

applications, illustrating constraints and suggesting ways of overcoming them (Next Steps: 

Hart — Towards a Third Generation Distributed Conferring System; and Kaye — Intro- 

ducing Computer-Mediated Communication into a Distance Education System). Section 

four focuses on a much-needed theoretical perspective that may be useful in bringing 

together some of the seemingly disparate strands from previous literature (A Theoretical 

Perspective: Boyd — Emancipative Educational Technology). Finally, section five, in the 

form of a computer conference between the six authors of the first four sections, attempts to 

build from the multiple perspectives expressed in individual papers to a reconceptualization 

(Towards Reconceptualization: An Edited Transcript of CoSy ‘bcjec’)— the authors' view 

of the current nature of computer-mediated communication, what could be possible as it 

enters its second decade and discussion of the educational potential of this medium. 

It is hoped that the reader, following the progression from the ideal, through the prob- 

lems that have been encountered with established and not-so-established applications, to the 
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proposed theoretical orientation and then into the forward reaching discussion, will be able 

to enter the collective mindset of the authors and share in the reshaping of computer- 

mediated communication for education. 

The editorial staff of CJEC would like to express sincere appreciation to the authors for 

their hard work and perserverance in writing to our deadlines and conferencing as vigorously 

as time would allow. As a result of the conference-we have come to know them as indivi- 

duals in a way that could never have occurred through the mail or on the phone. Gary Boyd, 

Don Beckwith and Jacques LeCavalier added many thoughtful suggestions and are as 

responsible for the overall conceptualization of this issue as is the staff. Jacques kept up 

with the details of the conference and spent many hours entering and editing papers and 

comments. In addition, we would like to thank Bob McQueen and the staff at CoSy for 

generously donating two trial CoSy accounts for the purposes of this conference. Without 

these partners, all working together to consider the reshaping of computer-mediated commu- 

nication, this special issue of CJEC would not have been possible. Finally, we would like 

to apologize to the authors and columnists whose valuable contributions, that are so neces- 

sary for the on-going success of CJEC, were delayed to the next issue as a result of this 

special issue. 

As a final note, if you care to explore the world of on-line conferencing via CoSy, 

contact: CoSy Systems Group, University of Guelph, Guelph, ON N1G 2W1 Canada 

(519) 824-4120 Ext. 3068. 

Robert M. Bernard, Editor 

Steven Shaw, Assistant Editor 



The Potential 

Group Problem-Solving via Computer 
Conferencing: The Realizable Potential 

Don Beckwith 

Abstract: While computer conferencing has been in vogue for a number of years, its 
most promising potential — group problem-solving — has yet to be realized. Instead, the 
medium is used almost exclusively for electronic mail (the transmission of private messages 
between users), electronic bulletin boards (the public dissemination and discussion of 
information and ideas), and topic discussions. Though the research and experience-based 
literature offers — in bits and pieces — relevant suggestions to overcome this problem, still 
needed are a) a model of group problem-solving, b) a set of comprehensive, testable 
principles designed to facilitate group problem-solving, and c) an interaction process 
analysis instrument that could be used in research of a group problem-solving technology 
appropriate to computer conferencing. This paper attempts to satisfy such needs. 

INTRODUCTION 

The realized and unrealized potentials of computer conferencing are many. In its 

chameleon-like, distance-limiting applications it can be used as: a) a fast, private message 

system between two or more users; b) an updatable, public information dissemination and 

exchange system; c) a closed or open electronic forum for discussions of issues and 

interests; and d) a means of bringing together diverse and dispersed elements of a collective 

intelligence to create original processes and solutions to substantial social problems. 

Computer conferencing has the capability of bringing like-minded and not so like- 

minded individuals together for a variety of socially worthwhile interactions which can range 

from information exchange, through social interaction, to purposeful change through group 
problem-solving. 

THE PROBLEM 

In all applications of newer media those potentials that are easiest to implement 

receive the highest level of realization. Just as CAL and interactive videodisc have gravitated 

Don Beckwith is Visiting Associate Professor of Educational Technology at Concordia 
University, 1455 de Maisonneuve Blvd. W. Montreal, PQ H3G 1M8. His research and 
teaching interests include the process of learning, instructional design, problem-solving and 
interactive technologies. Reprints may be obtained from the author at the above address. 
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to the more easily applied programmed learning model rather than to the more difficult-to- 

apply learner-creative and learner-controlled interactive applications, so too has computer 

conferencing, thus far in its short history, allowed the easier applications to predominate. 

The predominant applications, while easier to implement, are obviously fulfilling needs. 

Three of the largest computer conferencing networks boast impressive usage figures: The 

Conferencing System (CoSy) at the University of Guelph has 400 off-campus users, 

subscribers in 28 countries, and about 250 active conferences; the Electronic Information 

Exchange System (EIES) at the New Jersey Institute of Technology has 2500 worldwide 

participants; and the PARTICIPATE system at the New York Institute of Technology has 

60 faculty members who use computer conferencing to tutor external students (Kaye, 1985). 

But to limit the medium primarily to electronic mail, bulletin board-type information 

exchanges, and topic discussions is perhaps to divert energies from the development and 

application of a unique potential of computer conferencing, namely creative group problem- 

solving. While electronic mail, bulletin board and discussion applications (as their names 

suggest) are improved variations of existing technologies (cutting through time and distance 

constraints), the type of group problem-solving that could be effected via computer confer- 

encing could go beyond merely providing an improved variation of existing problem- 

solving technology, to the creation of an original problem-solving technology. 

The ease or difficulty lies not in how complex or simple the various applications are. 

Rather, it is a matter of whether or not preliminary ground work has been done. If an 

application of a newer medium is just a new form of an old technology, the implementation 

is rather simple, for the operating principles and procedures have already been worked out 

and debugged. For example, a computerized mail service (electronic mail) will tend to 

follow such established older technology principles as addresses, mailboxes, filing by clas- 

sification, private reading, return addresses, and so on. Similarly, when putting a bulletin 

board on a conferencing system, we know from experience with the older technology to 

make the information readable, classified by topic, updatable, and scanable; and to provide 

mechanisms for keeping track of read messages, responding to messages, and so on. 

Likewise a computer conference discussion tends to follow the established guidelines of the 

older technology of face-to-face meetings, such as having moderators, leaders, rules of 

appropriate interaction, and summaries. 

The process of putting an old technology into a new medium is simplified because we 

can concentrate on including all the good elements of the extant technology and at the same 

time look for ways in which the new medium can improve upon these. Thus the computer 

conferencing applications of electronic mail, bulletin boards and discussions can provide the 

same services as the established media, only faster and with a greater capacity for manipula- 

table information. When an older medium (e.g., the postal service, bulletin boards, news- 

letters, face-to-face meetings) is satisfactorily providing a service, a newer medium can focus 

its energies on improving the existing service. When an older medium, however, is not 

providing a satisfactory service, a newer medium must focus its energies on creating an 

original means to satisfy the desired ends. The newer medium of computer conferencing may 

be the only current means for effecting satisfactory group problem-solving. Group problem- 

solving may very well be the unique application of computer conferencing. 

The forces mitigating against successful group problem-solving using older techno- 

logies are many, not the least of which is the almost impossible task of assembling all of 

the people with the required expertise for as long as the process takes. Even more difficult is 
structuring the interchange of ideas so that: a) early ideas are not lost; b) ideas are 
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meaningfully built upon; c) more forceful individuals do not monopolize the focus, content, 

and solutions; d) the appropriate expertise is tapped at the appropriate time; e) there is a 

systematic and systemic building of successive approximations to the problem solution; 

f) creativity is not lost to rationality; and g) there is time to digest, rethink, reword, and 

restructure emerging ideas and information. 

WHAT IS PROBLEM SOLVING? 

Since the term problem-solving has been used to describe a host of activities, from 

simple arithmetic sums and moral dilemmas to world peace efforts, with its critical attri- 

butes and potential applications changing according to the level and intensity of purpose, 

the following operational definitions are offered. It is suggested that yet a higher form of 

problem-solving may be effected through computer conferencing. 

Traditional Definitions 

One of the earliest definitions of problem-solving still has validity: Dewey (1910) 

describes problem-solving as a procedure that includes a) presentation of the problem, 

b) problem definition (distinguishing essential features of the situation), c) hypothesis 

formulation, and d) successive hypothesis verification until one is found that achieves the 

problem solution. 

While this definition implies creativity in the product of problem-solving, more recent 

definitions imply creativity in both the product and the process of problem-solving. For 

example, Gagné and Briggs (1979) offer that problem-solving is the ability to solve real or 

intellectual problems by applying complex rules created from simpler rules. In perhaps a 

more elegant definition, Gagné (1985) suggests that, "problem-solving may be viewed as a 

process by which the learner discovers a combination of previously learned rules and plans 

their application so as to achieve a solution for a novel problem situation" (p.178). 

Toward a Potential Definition/New Definition 

Though the above-mentioned definitions sufficiently describe problem-solving behavior 

conducted by the individual with access to the older technologies, they cannot begin to 

describe the type of problem-solving that is possible through groups with access to the 

newer technology of computer conferencing. 

Example. To illustrate the type of group problem-solving that might be possible 

through the imaginative application of a potential technology for computer conferencing, 

the following account is offered (Beckwith, 1986b): A few years ago I was teaching a 

graduate course in Interactive Technology, designed to analyze some of the newer media's 

potential for facilitating learning. The course concentrated on the newer media of videodisc, 

computer conferencing, teleconferencing, and video conferencing. With a limited (next to 

nonexistent) budget, I had to come up with ways of simulating each of the newer media so 

that the learners could experience them enough to analyze and evaluate their potential worth 

and application to the teaching-learning process. How to simulate computer conferencing, 

with no computers that could be inexpensively or quickly networked, was causing a 

problem. At that time the primary application of computer conferencing was that of an 

asynchronous bulletin board through which participants could send and receive messages. 

The idea of using a real bulletin board was suggested. From a cluttered storage area came an 
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old, portable 4 x 6 ft. bulletin board on wheels. This was positioned in a hallway corner, 

giving access to the students before, after and during class. A stack of 3 x 5 index cards and 

thumbtacks were provided. 
The assigned group problem-solving task was to create appropriate and innovative 

applications of the newer technologies in order to improve learning in formal and informal 

settings. The task was to be completed by the end of the semester. Within a very short time 

the bulletin board was rapidly being covered with cards, each card with a number, a topic, a 

message/comment, and a signature. Some cards were addressed to the writer of a prior 

message. These responses, if space allowed, were positioned next to the the message being 

responded to. When space did not allow such positioning, some of the students connected 

the related messages (cards) with red cardboard arrows. Experts were introduced through 

citations and quotes. From time to time someone would rearrange the cards by topic areas, 

using arrows to cross-index related comments between topics. 

While the messages were interesting, with most of the ideas contained within coming 

from the students’ outside readings, they didn't seem to be leading toward task completion. 

Rather, by the end of three weeks we had a bulletin board filled with disparate bits of 

information, all related in some way to the educational potential of the newer media, but 

with no creative focus. There it sat for two weeks — a seeming eternity. Occasionally a 

student would reread the cards, attempt a partial rearrangement. 

Then it happened. The cards disappeared, being replaced by a large sheet of paper that 

covered the entire bulletin board. An idea, unsigned, unnumbered, without a designated 

topic, was written near the middle. Then it happened again. Someone crossed out part of the 

idea, substituting other words and adding another idea. From that point on the bulletin board 

was never the same; group creativity and problem-solving had taken over, had replaced 

information exchange. Some ideas were cut out, others edited, others repositioned, still 

others partly or completely covered up by clean paper or other ideas. The size of the bulletin 

board expanded by using the adjacent walls and by tacking or taping ideas to the frame so 

that they dangled to the floor. Some ideas were added marginally, others on huge sheets of 

added paper. Ideas were cut, spliced, edited, amalgamated, expunged (some to reappear time 

and again in different form or in a different location). Most of all, ideas were being built 

upon. A group focus and purpose took hold. Information explosion was replaced by idea 

implosion. 

What emerged, in a very short time, was a very sophisticated story board for a video 

production dealing with the issue at hand. Taped to the floor was a production schedule and 

roles assigned to each class member. The group had successfully created an original process 

to effect an original product. It is hoped that this example illustrates, albeit in a crude way, 

how a new technology applied to computer conferencing (if only a simulation) may be 

capable of effecting an innovative type of problem-solving. It is further hoped that the 

example will provide a sufficient context for the proposed definition that follows. 

A definition of group problem-solving. Group problem-solving is the mutual creation 

of an original, synergistic and synectic process — using relevant media and human and 

nonhuman resources — that will yield an original systemic product specifically designed to 

satisfy a substantial and verified social need that has not been sufficiently satisfied through 
traditional means. 

It is this type of group problem-solving that computer conferencing may have the 

unique potential to effect. The types of problems to be addressed by group problem-solving 

are not those that can be solved with existing problem-solving technologies. Rather, they 
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are the types of problems that the older technologies have been unable to satisfactorily 
resolve. 

A Model of Group Problem-Solving Behavior 

Group problem-solving is, of course, an interactive process. The interaction takes three 

forms: between group members, between individual members and information (in this case, 

the information inputted to the computer conferencing system), and within each member of 

the group. Beckwith (1983, 1984) has developed a model to depict these interactions. 

Within the interactive process five behaviors — a) performing, b) storing/processing/ 

retrieving, c) analyzing, d) reorganizing/incorporating/synthesizing, and e) communicating 

— must be successfully integrated by each individual within the group (see Figure 1). 

FIGURE 1. The Interactive Group Problem-Solving Process: The Individual. 

comMUNI care 

The interaction may occur between any two or more of the five behaviors, or within a 

single behavior, or both within and between simultaneously. This same range of inter- 

actions may also occur within an individual, between individuals, and between individual 

and information simultaneously. During the group problem-solving process the interactive 

behaviors may take a variety of forms. Some examples follow: 

1. Performing — a) absorbing and manipulating new information; b) learning 

interactive skills; c) imitating others' modeled performances; d) trying out new and 



94 CJEC SPRING 1987 

modified cognitive and valuing strategies; e) effecting temporary closure on succes- 

sive approximations to the problem solution; 

Storing/processing/retrieving — a) controlling and applying information 

related to the process of problem-solving; b) absorbing and manipulating new 

information; c) absorbing and manipulating feedback on performance; 

3. Analyzing — a) discovering the interactive and interdependent components of 

performances of self and others; b) studying current thinking and introspective 

processes; 

4. Reorganizing/incorporating/synthesizing — a) piecing together seemingly 

unrelated bits of information from performances, storage, analysis, or commun- 

ication; b) building, from extant and potential information and process bits, toward 

a problem solution; and 

5. Communicating — a) sharing successful and unsuccessful strategies; 

b) reacting and responding to others’ strategies; c) verbalizing thinking and intro- 

spective processes; d) imaging potential realities. 

- 

If the problem-solving process is complex for the individual, it is even more complex 

for a group. During the process the group is trying to create a purposeful system (i.e., a 

solution) from a set of existing and potential components. This involves a number of 

sophisticated procedures. The group must be able to: a) image a purposeful system from any 

set of given and potential components; b) analyze relationships between components (at 

their interface points) in order to determine the status quo (an analytical/deciphering proce- 

dure) and the ideal (an imaging procedure); c) develop, test and modify hypotheses about 

existing and potential relationships between components; d) analyze relationships within 

components (e.g., humans, resources, information); and e) build successive approximations 

toward this ideal (i.e., the problem solution). (See Figure 2 on next page). 

Just as within the individual, these procedures, or parts thereof, may occur simulta- 

neously. The benefit of group problem-solving is that not every member of the group must 

be a master of each procedure. In fact, even the behaviors that interact within the individual 

during the problem-solving process may be learned and/or fine-tuned as the group proceeds 

toward its goal. With the appropriate group membership and appropriate use of computer 

conferencing, worthwhile, efficient and effective group problem-solving (the type of 

problem-solving that is a transfusion of the ideal into the status quo rather than a series of 

band-aids, each attending to the seeming most pressing need of the moment) can become 

reality. 

TRANSITION 

Thus far this paper has attempted to look generally at the unrealized potential of 

computer conferencing; and, specifically, at the nature of group problem-solving, an appli- 

cation that could prove to be the unique potential of computer conferencing. 

Using this as a foundation, the paper will now present a) the ideal (1.e., how the 
researchers and developers in the field of computer conferencing envision the ultimate 

potential of this newer medium); b) the status quo (i.e., where we are now in relation to the 

ideal); and c) constraints (i.e., possible human and system obstacles that lie in the path 

leading from the status quo to the ideal). Finally, the paper will present d) a set of principles 
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FIGURE 2. The Interactive Group Problem-Solving Process: The Group. 

he 
Note: A =Each member of the group. B = The status quo at any frozen point (the problem 

state and relevant information. C = The ideal at any frozen point (the evolving 

solution). 

for computer conferencing, designed to facilitate passage from the status quo; over, around 

and through the constraints; to the ideal; and e) an interaction analysis instrument, designed 

to operationalize the principles and serve as a research tool to aid in the further study of 

group problem-solving through computer conferencing. 

THE IDEAL 

We have a medium in front of us that is capable of bringing together large numbers of 

uniquely-held individual skills, ideas, abilities, attitudes, and values, and affording those 

participating the opportunity to collectively and purposefully manipulate, build upon, create 

from, collapse and expand those abilities, skills, ideas, attitudes, and values; this in order to, 

in a relatively short period of time, create viable and acceptable solutions to social 

problems, be they local, national or international. Regardless of the nature or size of the 

problem to be addressed, the necessary expertise in theory, practice, leadership, subject 

matter, catalysis, moderation, idea generation, creativity, politics, experience, realism, 

idealism — from wherever — can be brought together. Regardless of the size of the 
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participant input to the problem-solving conference, the capacity to purposefully control, 

govern, edit, manipulate, keep in manageable communicative form, build upon, direct and 

focus is all there. Regardless of the type of problem addressed, the results will more than 

compensate for the technological expenditure, for computer conferencing applied to collec- 

tive problem-solving offers the opportunity for users to link their own uniqueness with that 

of others in order to achieve some mutually satisfying, worthwhile, altruistic goals. 

The realization that computer conferencing is not achieving its potential has been 

shared recently by a number of devotees. It has been said that this newer medium has not yet 

found its proper niche (Humphrey, 1986) and that its best advantage must be exploited for 

its potential unique educational applications (Kaye, 1985). Boyd (1986) has suggested that 

such an advantageous exploitation might be epitomized by a cooperative search for truth (as 

described by Habermas, 1973), a democratic experience enjoyed by geographically separated 

adult learners. This type of application could yield a collective wisdom through the non- 

simultaneous interactions of computer conferencing participants (Stevens, 1986). A particu- 

lar desirable outcome has been predicted by Kott (1986) who suggests that computer confer- 

encing could be applied in business and industry to create a new corporate paradigm, one in 

which authoritarian management would yield to a networking, people-oriented management, 

thereby increasing the probability of the organization reaching its goals and objectives. 

Two comments on a recent CoSy conference suggest some computer attributes which 

are essential for outcomes such as these to be realized: "I am looking forward to the system 

that makes intuitive leaps with a bunch of material and helps the thinker look for new 

patterns, new relationships, etc." (A. Augur, computer conference comment, April 19, 

1985); "What I'm looking for is a computer programme that helps me perceive — or think 

in a fashion — things I have never seen before” (C.S. Hunter, computer conference 

comment, April 19, 1985). 

THE STATUS QUO 

While the group problem-solving ideal has been clearly envisioned, the status quo 

reflects only limited success toward this goal. The fact that the three most difficult appli- 

cations of computer conferencing to implement — i.e., group product creation community 

decision-making, and inter-community networking (E. McCreary, computer conference 

comment, September 24, 1986) — happen to be the three applications which come closest 

to reflecting group problem-solving, provides little comfort, especially when the evidence 

suggests that the major efforts in computer conferencing are going into the easier-to- 

implement applications. In reporting on the proceedings of a recent computer conferencing 

workshop held at the University of Guelph, Humphrey (1986) relates that one critic 

compared current applications to those found in citizen band radio discussions and pen pal 

letters. Nevertheless, there has been some progress made toward the ideal. 

Limited Success Toward Group Problem-Solving 

There appears to be a general satisfaction with efforts to incorporate aspects of group 

problem-solving, among those few who have ventured toward the ideal. The International 

Institute for Applied Systems Analysis, for example, has created some successful group 

projects (e.g., experiments and reports) via computer conferencing (Umpleby, 1986c). EIES 

developers are satisfied that achieving consensus and joint preparation of working group 
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reports are facilitated by computer conferencing (Kaye, 1985). Qualitatively-based research 

conclusions have been offered as guidelines by those who have attempted to achieve group 

problem-solving through computer conferencing structures. According to Turoff and Hiltz 

(1983) successful reaching of consensus has been facilitated by a) the election of a leader, 

b) the continued suggestion of compromises, c) leadership attempts at getting the group's 

ideas and focuses together, and d) a pushing toward research-based decisions. These sugges- 

tions, however, tend to imitate some of the successful methods applied in face-to-face 

meetings and may be seen as methods which foster efficiency rather than effectiveness. The 

researchers also feel, by insisting upon participant anonymity (in the form of a real or 

pseudonymous first name only), that the EIES computer conferences have been successful 

in reducing the common biases toward age, ethnicity, physical image, political status, sex 

and social class, and thereby increasing the focus upon important social goals and how the 

group may work together for the achievement of these goals. They have found, for example, 

that comments and suggestions by experts and novices within a given field receive equal 

attention and are judged on their intellectual and/or practical merits alone. 

In exploratory studies designed to compare the abilities of face-to-face meetings and 

computer conferences to effect consensus decision-making, Hiltz, Johnson, & Agle (1978) 

reported significantly higher incidence of "tension release”, "agreement" and "disagreement" 

behaviors in face-to-face participants, and significantly higher incidence of "asking for 

opinions" behavior in computer conference participants. The results may suggest that a 

more cooperative type of problem-solving may be required in computer conferencing. The 

researchers also note that members of a computer conference cannot so readily impose 

sanctions against deviant or unpopular comments as can their counterparts in face-to-face 

meetings. This minimization of sanctions would appear to be essential if all necessary 

components of the collective intelligence are to provide their unique inputs. 

In the opinion of Umpleby (1986b), some of the techniques used by Turoff and Hiltz 

in their EIES course Human Communication and Computers seem to offer the promise of 

facilitating group problem-solving behavior. For example, the course includes: a) inter- 

actions between two instructors holding differing opinions and/or representing differing 

disciplinary backgrounds; b) downloading of comments by alternative authors in the guise 

of guest lecturers; c) inputting a wide range of views in order to provoke comments; and 

d) relating a course topic to a current controversy in order to stimulate discussion. 

Stevens (1986) reports that new capabilities such as branching topics into sub-topics 

and further branching into sub-sub-topics (which may then be selectively and productively 

joined) is already yielding increases in productivity, innovation and personal satisfaction in 

trial groups. 

While these guidelines will be helpful in achieving closer approximations to group 

problem-solving, there are many constraints yet to be overcome. 

Constraints 

Constraints seem to fall into two categories: constraints of inappropriate or insuffi- 

cient technological structure, and constraints of human habit, fear or limited perception. 

Constraints of human habit, fear or limited perception. One persistent human habit 

that can have a deleterious effect on group problem-solving is that of calling in an expert for 

the "right" answer or solution. This may take the form of inviting an expert to participate 

and set things straight, the downloading of "correct" answers or viewpoints from a printed 

source, or referring other participants to a source that contains the "appropriate" 
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conclusions. Aimost invariably, the act of calling on an expert seems to have a stultifying 

effect on the open, democratic process, and by giving credence to one participant (the expert) 

over others, a false sense of closure and a deadening of interactivity ensue (Beckwith, 

1986a). Anonymity, on the other hand, enables the quality of ideas, rather than the status of 

the sender, to be fairly assessed (Beckwith, 1986b; Boyd, 1986; Turoff and Hiltz, 1983). 

The notion that whatever we input to a computer conference is our own property, not 

to be violated (Turoff and Hiltz, 1983), is an idea that when implemented may very well 

preclude group problem-solving or a collective intelligence, but, as Vinson (1986) relates, 

participants seem to worry about others stealing their ideas. Vinson concludes that until 

copyright issues to determine who owns what are worked out, few scientists will be willing 

to take part in serious computer conferencing work. On the other hand, it seems reasonable 

to suggest that a collective intelligence can only become reality if all ideas belong to the 

collective, not the individual. 
Vinson (1986) tells of a computer conferencing application that failed because more 

attention was paid to how the hardware works, rather than to how people work. Fear and 

paranoia led to its demise. Conclusions include, for example, that putting all participants on 

equal footing (be they managers or line workers) may cause discomfort to those near the top 
of the pecking order. So too may the appearance of information overload (since computer 

conferencing produces so much paper) fuel paranoia. Vinson notes that there seem to be 

strong indications that people are demonstrating a fear of losing control of: a) ideas; b) a 

power base; c) the rate at which they process and deal with information; and d) the process 

of change. 

Constraints of inappropriate structure. An analysis of computer conferencing attempts 

at group problem-solving shows that appropriate principles and heuristics are not being 

applied to the task. Instead, often the principles and heuristics appropriate for electronic mail 

and/or bulletin boards are applied. For example, the linearity of sequentially numbered and 

displayed messages, which is appropriate to electronic mail, reduces the type of manipu- 

lative information control necessary for users to perform problem-solving tasks. 

In a recent investigation (Beckwith, 1986a) of a large number of CoSy conferences 

purportedly designed to effect problem-solving, it was found that: a) the goals of the 

conferences were rarely met, and the conference efforts would almost invariably devolve to 

information exchanges, often at a very low or superficial level; b) almost without fail, 

messages, once followed by five or more additional entries, were lost or forgotten, never to 

be incorporated; c) because of an unsuitable structure for building solutions, the focus of a 

conference was easily shifted, often going completely off-task; and d) the labelling of 

participants (CoSy is not an anonymous or pseudonymous system) as illogical, extremely 

counter-productive, obscene, and so on, would tend to curtail future participant involvement. 

In a typical linear discussion, analysis is limited to: a) superficial, out-of-context reactions 

(often of an emotional or biased nature); and b) after-the-fact analysis, (i.e., analysis of the 

finished product [which often leads to a positive evaluation simply because a product has 

been created, the assumption being that it is the best that one could have hoped for]). 

While more emphasis is needed on the social and organizational structures needed to 

support computer conferencing-based productive communication than on the hardware 

(Johansen, Vallee & Spangler, 1979), time and time again in our attempts to create social 

and organizational structures to support communication, we tighten the rules, thereby 

inhibiting productive communication rather than increasing it. If we are to facilitate 
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applications such as group problem-solving, we must loosen the existing, hardware-based 

structures to the point where users will be able to create their own appropriate structures. As 

Sprigge (1986) suggests, no computer conferencing structure is suitable for all situations. 

The structure appropriate for electronic mail, for example, is not appropriate for problem- 

solving. It should be up to the individual user to decide which of the many potential struc- 

tures or combination of structures are optimum for a desired purpose. A conference designed, 

for example, for information sharing should not have the same structure as a conference 

designed for product development. But there are still computer conferencing application 

potentials that do not have structures yet; instead, users must make do with a structure 

designed for some other application. What is needed, if group problem-solving is to be 

realized, is a structured storage of comments that reflects how, from each user's viewpoint, 

the comments relate to each other. 

For a newer technology to be qualitatively different from an older technology, it must 

permit its users to do new things (Kaye, 1985). Computer conferencing, using a newer 

technology, has the potential for being qualitatively different if it is applied as a means for 

satisfying a need such as group problem-solving, a need that is not currently being satisfied 

by older technologies. 

While successful group problem-solving is a rare commodity at best, it would seem 

that it could be achieved via computer conferencing. What is needed is: a) an operational 

definition of successful problem-solving; b) a set of principles and heuristics to be followed 

in the application of computer conferencing to group problem-solving; and c) suggested 

ways of researching the effectiveness and efficiency of computer conferencing-based group 

problem-solving. 

PRINCIPLES TO EFFECT GROUP PROBLEM-SOLVING 

The Principle of Dynamism 

Successful group problem-solving depends upon a dynamic (ever-changing) exchange of 

ideas. The interactivity of communication allows one the opportunity of modifying what 

someone else has said by building upon it, emphasizing some aspects, or deemphasizing 

others. It is this feature of a flexible, purposefully evolving language that gives the process 

of communication a greater importance than any single or combination of interim products. 

That is, the individual statements, or even groups of individual statements, sequentially 

strung together, become less important than the process of minds coming together through 

idea modification. The interim communication products (i.e., statements, questions) are 

only there to be changed by the process of communication. Successful communication is 

not, then, a frozen record of sequential ideas. Deemphasizing the notion of communication 

as a frozen record can facilitate the desired, dynamic interchange. (This does not, however, 

preclude having a frozen record in memory.) Those aspects of face-to-face communication 

that allow for easy idea modification and building are essential to the brainstorming and 

problem-solving processes. 

The Principle of Anonymity 

The notion of individual ownership and responsibility for ideas can foster competition, 

secrecy, or a fear of sharing. Anonymity, on the other hand, can promote joint ownership, 

positive sharing of responsibility, and the potential for group problem-solving. Individual 
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ownership and responsibility can inhibit secure and informal interaction, as well as preclude 

involvement, productive change, and group creativity. Anonymity, by contrast, especially 

when one is communicating in unfamiliar areas, can increase involvement and cooperation. 

The Principle of Accessibility 

The easier the access to ideas (communication attempts) and information, the higher the 

likelihood of potential user involvement. A successful communication system is user- 

friendly, in that if facilitates information retrieval, modification, exchange and sharing. For 

group problem-solving to be viable, ideas and information must be accessible to the group 

in any desired format. 

The Principle of Control 

Successful communication is more apt to take place if participants have a large measure 

of control over the communication medium. A user-oriented communication system — 

having a flexible format which reflects user needs — will tend to create a higher level of 

participation and involvement. Involvement in structuring and restructuring formats creates 

more of a sense of belonging. Thus an evolving system (evolving from user needs) ensures 

continued interest and participation. 

If one can interact with information (regardless of the format) one can control that 

information. If one can control information, one can learn from and apply that information. 

The more interaction potential is inherent in the format, the more meaningful learning and 

application is likely to take place. Through control, a purposeful building incorporation of 

ideas and information is possible. 

The Principle of Catalysis 

In order for dynamism, anonymity, accessibility, and control to be maintained as an 

interacting set of principles, an omnipresent catalyst is necessary. At any given time the 

catalyst may take the form of one of the first four principles. For example, control might 

serve to ensure accessibility, which might serve to ensure anonymity, which might serve to 

ensure dynamism, and so on. The catalyst may also take the form, as needed, of any 

member of the problem-solving group, or any resource, information or idea provided by an 

individual or the system. 

In an ideal group problem-solving enterprise the five principles enjoy complete, self- 

sustaining, systemic integration. To operationalize these principles into such an interactive 

system, some essential computer conferencing capabilities must be present. 

Essential Capabilities of the System 

These capabilities are suggested only as a starter set. If the principles are operating as 

intended, the addition of other essential capabilities will be directly proportional to the 

imagination and needs of the user group. 

1. On-line editing capability for all users, allowing the user to add to, subtract 

from, or otherwise modify (e.g., elaborate, emphasize, condense, rearrange, 

exemplify, and retransmit) any user's entry. In other words, a user's response to a 

prior entry can take the form of a changed entry, in any desired format, to include 

text formatting, text mobility, text retrieval and linkages, branching of topics into 

sub-topics, and then selective topic joining and transfer of files to and from other 
systems. 
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2. Anonymous entries or, if the user prefers, a self-selected pseudonym signature. 

(Entries directed to particular pseudonyms should be possible.) 

3. Editing capability for all users, allowing them to modify the nature of the 

conferencing process. For example, a user might institute a more appropriate menu 

or key word access system or stretch the maximum of lines allowed for an entry. In 

short, any system change, in an attempt to improve communication, should be 

encouraged. 

4. An evolving coding/classification system of key words, treed menus, and so 

on, to facilitate access to information of potential interest. 

5. An on-going analysis of the types of entries that elicit the highest levels of 

interaction/communication/cooperation — translated weekly into revised user 

guidelines. These may include voting or polling methods, assigning specialist 

roles to various group members, activities to increase interactive participation, user 

simulations, tutorial scripts to practice or imitate, and summaries. 

6. Synchronous communication. 

7. Text search and retrieval by any access system. 

While the principles and system capabilities are deemed essential to the realization of 

group problem-solving, alone they are not sufficient. Also needed is some kind of formative 
evaluation mechanism to be used during the problem-solving process to ensure, through 

dynamism and catalysis, the most productive interactions. The mechanism offered is an 

interaction analysis instrument. 

INTERACTION ANALYSIS INSTRUMENT 

In order to create an interaction analysis instrument, other such instruments — namely 

those by Bales (1950), Flanders (1961), and Weilanders (1971) — were analyzed for their 

applicability. While none of the three instruments is designed specifically for computer 

conferencing or group problem-solving (Bales' is designed for face-to-face meeting inter- 

actions and both Flanders’ and Weilanders' are designed for teacher-student interactions), each 

contains some classes of interactions appropriate to group problem-solving. By and large, 

however, since this instrument is designed specifically to analyze the process of group 

problem-solving, it is only tangentially comparable to other instruments (see Figure 3). 

The interaction analysis instrument is divided into three categories of group interactive 

behaviors, labeled as creative, debilitative, and facilitative. In an ideal world only the cre- 

ative category (A) — comprised of two sub-categories, synergistic and synectic behav-iors 

— would be necessary. The synergistic behaviors (i.e., those behaviors which converge 

toward consensual solution) play with and against the synectic behaviors (i.e., those 

behaviors which diverge toward alternative possibilitlies), thus ensuring that the group 

problem-solving process is dynamic and comprehensive as well as being on-task and 

integrative. In the real world, however, there are individual actions which tend to have a 

debilitating effect on creativity. 

The debilitative category (B) — comprised of two sub-categories, self-referencing 

behaviors and polarizing behaviors — represents such individual actions. The self- 

referencing behaviors (i.e., those behaviors which direct individual angst and insecurities 

toward premature task resolution) play with and against the polarizing behaviors (i.e., those 
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behaviors which tend to effect group dissolution through individual isolationism), thus 

ensuring that the group problem-solving process will not be successful. 

The behaviors of the facilitative category (C), however, may be implemented to 

counterbalance or nullify the effects of debilitative behaviors. The facilitative category is 

comprised of one class of group-referencing behaviors (i.e., those behaviors which may be 

applied to transform debilitative behaviors into creative behaviors). Used appropriately, 

category C is the fail-safe mechanism. 

This interaction analysis instrument may be used by a problem-solving group to 

provide feedback on their process toward problem solutions and to suggest possible means 

for removing obstacles as they arise. Applied as a formative evaluation tool, the instrument 

may be used to monitor, control and improve group progress. The individual group 

members, by focusing upon their and others' behaviors and the real and potential effects of 

these behaviors, will advance the proactive metacognition abilities of the group, thereby 

increasing the likelihood of reaching desired and desirable goals. 

Seen as a testable hypothesis, the instrument may be used to research the group 

problem-solving process. Ethnographic research (naturalistic inquiry) might use the 

instrument as a coding tool to classify individual behaviors and analyze recurring corre- 

lations between behaviors or sets of behaviors. Action research might assign a group 

member the role of catalyst, whose task would be to use category C behaviors to transform 

category B behaviors to category A behaviors. Experimental design research might use 

category C (a set of behaviors) as an independent variable. These suggestions are put forth 

only as a few research possibilities, among many, that may further understanding of the 

group problem-solving process and the role of computer conferencing within this process. 

CONCLUSION 

The unique and ideal application of computer conferencing-based group problem-solving 

is yet to be realized. It is suggested that through the rigorous application of: a) the opera- 

tional definition of group problem-solving, b) the group problem-solving models, c) the 

principles to effect group problem-solving, d) the essential capabilities of the system, e) the 

interaction analysis instrument, and f) the suggested research approaches, the unrealized ideal 

may become reality. A type of problem-solving that is at best rare in today's world could 

become a regular occurence. 
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Abstract: Ten different educational functions of computer conferencing have been iden- 

tified at the University of Guelph. Each requires different skills from teachers and learners 
and each achieves a different educational purpose. 

Student conferencing behaviour was examined at the level of simple attendance, as 
well as for rate and type of active participation. Given adequate orientation and training 

along with a compelling reason to use the system, students will participate despite incon- 

venience of hardware location; whereas convenience of hardware does not seem to compen- 

sate for inadequate training or a marginal reason for system use. Rate of activity tends to 

rise with academic level. Academic level has a pronounced effect on the type of student 
interaction. Differential status of participants does not seem to lower the rate of commen- 

tary, but can cause conferees to become guarded in their remarks. 

Recommendations for successful academic conferencing emphasize the importance of 

training prior to implementation and of providing several forms of printed and on-line assis- 

tance during the academic conference. In particular, those experimenting with academic 

applications of CoSy at the University of Guelph foresee adaptations of the moderator's role 
in facilitating the various educational functions of computer conferencing. 

The following paper is based on applications of the CoSy conferencing system at the 

University of Guelph. Conferencing situations were established to support education for 

undergraduate and graduate students. They were used in conjunction with on-campus and 

distance education modes. Some conferences were directly course-related, while others were 

educational but independent of course work. 

The paper addresses the following three objectives: 

Objective | - To define a range of functions that computer conferencing can 
fulfill in support of education; 
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Objective 2 - To identify influences on student behaviour and assess their respec- 

tive impact; and 

Objective 3 - To propose guidelines drawn from experience for successful use of 

computer conferencing as an educational medium. 

TYPOLOGY OF EDUCATIONAL FUNCTIONS 

Educational techniques are structured activities for engaging learners with their object 

of learning. Computer conferencing is a medium of interaction that accommodates a variety 

of structured activities and thus is remarkably versatile in the educational functions it can 

fulfill. 

Ten distinct uses of conferencing are identified here, each of which serves a separate 

educational function. Where one course may use its support conference to fulfill only a 

single function, another course may incorporate several functions into a complex conference 

with various topics serving the different purposes. Functions are listed more or less in order 

from least to most difficult to implement. : 

FIGURE 1. Educational Functions of Computer Conferencing. 

1. The Notice Board 
2. The Public Tutorial 
3. The Individual Project 

4. Free Flow Discussion 
5. The Structured Seminar 
6. Peer Counselling 

7. Collective Database 
8. Group Product 
9. Community Decision-making 

10. Inter-community Networking 

The Notice Board 

Conferences may fulfill the same function as announcements made in class. For 

example, the instructor can advise about office hours, advance reading for classes, due dates 

for assignments, material on reserve in the library and important points to review for 

exams. The electronic notice board is permanently displayed, printed, dated, equally 

accessible to those who attended class and those who missed. It is also interactive thereby 

allowing for clarification of announcements. For administrative details, the on-line notice 

board offers advantages over the teacher's class announcements or hand-outs, and the 

students’ phone calls or visits to the professor's office. 

The Public Tutorial 

It is generally accepted that if one student has a problem of understanding or 
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interpretation then a number of others will likely share this problem. Accordingly, 

conferences have been used as a forum to answer questions, clarify issues and expand on 

material presented in-class in order to benefit not just the inquirer but all conference readers. 

When points are raised by a student on-line, the faculty member is undoubtedly more 

inclined to produce a detailed discussion knowing that it won't be necessary to repeat this 

same explanation many times during subsequent office visits from other students. 

The Individual Project 

The conversation mode has served as a conference-between-two for situations such as 

rewriting a term paper, guiding an independent reading course, or thesis writing at a distance 

where close supervision is neither possible by direct visit, nor convenient and affordable by 

telephone. In one sense on-line supervision is slower than direct spoken consultation, but it 

can also be more thoughtful and the exchanges more productive for the amount of contact 

time. 

Free Flow Discussion 

Free flow discussion is a type of conference used by both students and teachers to 

continue and supplement the interaction begun in class. It extends a virtual meeting place 

over time so that people can pursue ideas between classes after they have had time to read 

further and reflect on issues. For example, it has been used successfully for speculation on a 

futures theme, and may work best when it is no more formalized than conversation in the 

local coffeeshop or pub. However, it need not be aimless or inconclusive since any partici- 

pant can focus attention on a series of comments and test group consensus. 

The Structured Seminar 

The structured seminar is a conference in which sub-topics have been matched to units 

of course material. This is particularly useful when distance students are involved, or if indi- 

viduals will be covering material at different times. The structure permits participants to 

access early topics in the course and thus reactivate discussion on them without having 

those themes lost in intervening material. 

Peer Counselling 

This type of conference is primarily for student-to-student interaction and provides a 

place for giving support and advice on academic matters such as exam preparation, admin- 

istrative details concerning fees or registration procedures, existential crises related to thesis 

proposal writing, and the general disadvantages of being a part-time student. While peer 

counselling has been observed interspersed in conferences with other purposes, it is an 

important enough function to merit a separate topic in a course conference, or separate 

conference for the student body of a department. 

Collective Database 
Computer conferencing can facilitate the creation of a collective database such as a 

student listing of journals, annotated bibliography, directory of sources for scholarships or a 

calendar of events. The conferencing system provides a means to both solicit and collect the 

offerings from individuals. Information can either be left on the system as conference 

messages or can be transferred to a word processing file where it can be sorted, edited and 
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formatted. From here it can be returned to the system as a long but organized input or be 

distributed in paper form. 

Group Product 

A conference system can facilitate course related group work such as case study 

preparation, team presentations and project development. It can provide a-forum in which to 

pursue the analysis of the problem, coordinate individual efforts and proceed with review and 

revision. Used in conjunction with a word processing package the conferencing system can 

enable the preparation of group papers. 

Community Decision-making 

An open forum established for all faculty, staff and students can address more than 

minor decisions such as a date for the department picnic. It can discuss management of audio- 

visual equipment and the reading room, procedures for comprehensive exams and thesis 

defenses, curriculum topic additions and deletions or preferences among nominees for 

visiting faculty. Especially at the graduate level, shared decision-making is beneficial for all 

and appropriate to building a true academic community. 

Inter-community Networking 

Linkages have been attempted between similar academic groups at different universities 

in an attempt to promote common research and scholarly interests. This seems to work best 
among people who have already established some degree of mutual familiarity through 

shared study, on-site conferencing or exchange of papers. 

INFLUENCES ON STUDENT 

CONFERENCING BEHAVIOUR 

As with traditional modes of learning, student behaviour in course-related conferencing 

can be examined at the level of simple attendance (logging in or not) and for the quality of 

participation they exhibit once present. 

Initial Participation of Students 

Students log into course conferences in direct relation to the strength of two factors: 

1. They have to be able to (accessibility); and 

2. They have to see a reason to do so (perceived benefit). 

Accessibility 

For the student, accessibility is comprised of several things: reasonably located equip- 

ment, familiarity with a short list of essential commands, and a grasp of the conceptual 

model of computer conferencing. Between hardware convenience and software comprehen- 

sion, the latter seems to be the more decisive influence — underlining the necessity for pre- 

enrolment training; while the importance of convenient access to hardware has been seen to 
vary with the second influence, perceived benefit. 
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Perceived Benefit 

Enthusiasm or curiosity on the part of a faculty member will not necessarily transfer to 

students who have pressing demands on their time and learning capacity. Intrinsic 

motivation does exist in the form of enjoyment of conferencing and desire to use the 

system; and students who have already had a successful experience of conferencing tend to be 

voluntary users at the next opportunity. But external motivators are usually necessary when 

a course is the first exposure to the conferencing medium. 

One incentive is to make certain that important information such as the answers to 

assignments, the domain of a quiz, or the response to an in-class question, is available only 

on the conference. This will at least encourage students to follow the conference in a read- 

only manner. A more compelling incentive for active participation is to assign a portion of 

the final mark to conference contributions. If a course conference does not offer some unique 

benefit, then students will not even go next door to a terminal; yet a part-time graduate 

student was known to drive 20 miles to a terminal in order to conference regularly with the 

supervisor of his individually tailored reading course. 

Influences on Type and Rate of Conference Activity 

Getting students to come on-line is only the first of the teacher's new hurdles -- similar 

to earlier programs of educational outreach that had to actively enlist reticent populations. 

Once on-line, the student may act as a read-only participant, never venturing a comment. To 

some extent, individual participation is determined by the personality, degree of confidence 

and level of interest in the subject matter of each student, much as in the classroom situa- 

tion. However, observations reported on nearly 20 academic conferences indicate that student 

conferencing behaviour in general may be influenced by academic level, curriculum area, and 

relative status of conference participants as illustrated in Figure 2. 

FIGURE 2. Situational Influences on Observed Conference Activity. _ 
Academic Conference Observations 

Situational Rate of Participant Type of Educational 
Influence Activity Activity 

Academic \/ 
Level 

Curriculum F 

Area H 

Relative 
Status \/ 

of Participants 

Note: V = apparent influence; -- = no apparent influence; ? = unknown influence 

Academic Level 

With the progression from introductory courses to senior undergraduate to graduate 
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courses, class size can dramatically decrease from a full theatre of several hundred to a small 

seminar of a dozen or less. At the same time, Perry (1970) has claimed that a progression in 

cognitive maturity takes place whereby student thinking tends to move from: 1) "give me 

the right answer," through 2) "we all have different and equally good answers," to 3) "there 

must be some criteria for judging relatively better answers." Class size and cognitive matur- ~ 

ity combine in academic level to produce a noticeable influence on both the rate of confer- 

ence activity and type of educational function it fulfills. 

Rate of conference activity naturally varies among students in a given class, but the 

distribution curve of student participation also tends to change with advancing academic 

level as illustrated in Figure 3. 

Figure 3. Rates of Student Participation. 

read-only participants atew several read-only regularly scattered comments intensive 
comments comments Participants involvement 

Early Undergraduate Conference Graduate Level Conference 

With early undergraduate conferences the majority of students are likely to be read-only 

participants, while a small proportion add one comment or question, and an even smaller 

number become actively involved. For more senior student populations where faculty 

expectations are higher, course evaluations encourage demonstration of individual creativity, 

and student dialogue is part of the learning process, the rate of participation more nearly 

resembles a normal distribution. The majority of students will be likely to contribute 

regularly, while the exceptions are read-only or intensely involved. 

The nature of educational activity on conferences also tends to vary with academic 

level. Typically a large introductory course has a rather simply structured conference in 

which the input primarily originates with the instructor. The teacher acts as the information 

provider and the students act as the information consumers. There is a definite feeling of 

vertical organization with problems being addressed upward and advice coming top down. 

With graduate level courses the conference becomes a vehicle for the type of student inter- 
action that often occurs outside class. There is a greater feeling of control and ownership of 

the conference and an increased sense of responsibility for its success. At this level peer 

counselling and the higher functions of conferencing as defined earlier, begin to occur. 

Curriculum Area 

Adoption of electronic communication has been uneven across colleges at the Univer- 
sity of Guelph. To date the College of Family and Consumer Studies leads with 40% of its 

faculty at least having membership on the system. The Ontario College of Agriculture has 

29% of its faculty signed on, College of Social Sciences 25%, with Physical Sciences at 

20%, Arts at 14%, Biological Sciences at 12% and the OntarioVeterinary College 8%. 

Within those college averages are contained some departments with no faculty using 
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interpersonal computing, and one only, the Department of Rural Extension Studies, with 

100% of its faculty (and graduate students) on-line. These figures report only a recognized 

membership on the system; regular usage for mail or managerial conferencing is undertaken 

by a combined average of only 14% of the faculty and administrative staff. Since adminis- 

trators contribute a much higher proportion of their membership to the combined average 

than do faculty, experimentation with teaching/learning applications of conferencing is 

being pioneered by a very small number indeed. 

For this reason, it has not yet been possible to compare equivalent populations of 

students across the various curriculum areas. But observations to date suggest that there is 

not an appreciable difference between the rates of typical undergraduate conferencing behav- 

iour across curriculum areas. What may vary and has yet to be ascertained is the type of 

conference function that is used in the several curriculum areas. Some curricula simply may 

not allow for evaluation of opinions and the student dialogue which makes that possible. 

Status of Participants 

Rate of participation in conferences increases with a feeling of security on the part of 

participants not only in regard to subject matter, but also in relation to the group. This 

feeling can be marred by the presence of high status participants other than the normal 

faculty member. With student conferences at any level it has been noted that the presence of 

outsiders of a high status has an inhibiting effect. 

One of the phenomena of conferencing is the capability of sitting back and observing 

without having your presence known (except on the listing of registered participants). On 

the part of a peer this is acceptable behaviour and can be seen to be the result of shyness or 

some such factor. On the part of a superior it is more likely to be regarded as judgemental 

observation of unknown intent. 

Consequently both the lowest and highest status participants have shown reticence to 

log into optional conferences. Reluctance has been expressed by system members of high 

institutional status to join a conference when even their read-only participation might 

inhibit the discussion. 

For conferencing to achieve its democratizing potential, attention will have to be given 

to ways of mitigating the undersirable effects of differential status among participants. 

RECOMMENDATIONS FOR SUCCESSFUL 
ACADEMIC CONFERENCING 

We discovered with the introduction of slides, filmstrips, films and videocassettes into 

the classroom that there was as much to learn about preparing students for the activity and 

debriefing them afterwards as there was about actually using the medium. The same holds 

true for incorporating the computer conference into a course. It requires as much attention 

before implementation in the course as during. This section highlights several important 

points of intervention. 

Preparation for the Student Participant 

Intelligent, accomplished and valuable students are still arriving at the university with 

no experience of mediated communications. If we wish to optimize their training for an 

academic conference, it should be a thorough orientation to the medium that includes basics 
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of the machinery, the system commands and the conceptual model of conferencing. 

Effective training requires small-group or even individualized attention that includes a 

practice hands-on session at the keyboard for each participant. No written instructions can 

anticipate all of the minor technical details that the novice user will encounter and can find 

seriously daunting. The presence of an instructor or experienced peer guarantees immediate ' 

assistance and feedback. 
It should be remembered that a computer conferencing system is not only a tool but 

also a medium of communication. Although the unique potentials of the medium and the 

individual's style in using it emerge through experience, a student's cultural assimilation 

into conferencing will be made easier if direct reference is made to conventions of messaging 
such as writing in readably short paragraphs, acknowledging the contribution of other 

participants, and indicating affect in parentheses (groan) (sigh) (chuckle!). 

On-going Advice and Assistance 

In addition to pre-conference training a variety of assistance is recommended for success- 

ful conferencing. Written documentation should be available in several forms including the 

full manual, a step-by-step sample session, and a short list of the most commonly used 

commands. 

On-line assistance can be provided as a feature of the software where a help command 
brings additional instruction at every possible juncture. On-line assistance can also be 

elicited through a system wide conference open to all system members and serviced by 

technical staff. One very successful approach has been to include in every academic confer- 

ence a separate subtopic for dealing with technical problems. This can be serviced by the 

instructor/moderator, a teaching assistant, or other class members. Student participants 

enjoy sharing their new expertise with others and may in fact have more to offer other new 

users than longtime system members who really can't remember too well what it was like 

to be intimidated by conferencing. 

Students at a Distance 

Technical training will be most difficult for students working in isolation and the 

number and variety of problems that can be encountered should not be underestimated. A 

solitary novice user getting no response from the system may not be able to diagnose 

whether the problem is located in the machinery, the system, or their own actions. If they 

have no local technical advisors they must contact the host institution. If they are located in 

a different time zone from the sponsoring institution telephone contact becomes more 

problematic. 

A suggestion arising from experience is that no distance student be considered actually 

registered for a computer conferencing course until they have made contact with the faculty 

member using the system as proof that they will be able to participate. 

Preparation for the Instructor-Moderator 

University faculty often discover the hard way that instructing requires another domain 

of skills beyond their subject matter expertise. By comparison, the move from classroom 

teaching to conference moderating is not such a major adjustment. It is an extension of the 

personal and social psychology of learning. It is also, however, a new medium with unique 

characteristics, and teachers should be assisted to achieve a degree of personal skill, 

familiarity and ease with the system prior to using it with their students. In theory such 
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professional development can occur in a small group, but experience indicates that those 
who have mastered an area of expertise prefer to do their groping with a new skill in an 
individualized tutorial, and even there the tutor needs to use tact and patience. 

Moderating Academic Conferences 

Situational leadership theories tell us that effective leadership means responding to the 
particular requirements of people in various circumstances. Similarly, people who have 
trained as educators realize that there are specific and varied techniques for achieving different 
sorts of educational outcomes with various kinds of learners. The distinctive character of the 
ten educational functions described here strongly suggests that specialized moderating skills 
will emerge for successfully conducting each type of conferencing activity. 
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CONFERENCE SEGMENT 

(This section begins with a reference to the Introduction to this issue which was 

uploaded onto ‘bcjec’ for comment by the authors. Ed.) 

bcjec/discuss #66, from tkaye, 804 chars, Wed Mar 18 16:48:51 1987 

This is acomment to message 56. 

.. yes, | like the Introduction, Bob. Although maybe the expression 

‘bleeding edge’ rather than ‘cutting edge’ might be more appropriate for 

describing the things we're trying to do here. . .bruised fingertips, 

electrocution, tripping over the multiple strands of wire snaking out of the 

back of the equipment, eyestrain, and metabolic disorders caused by low- 

level penetrating radiation are all part of the price we pay for this liberating 

technology! 

TITLE: INTRODUCING C-MC INTOA DIST. ED SYSTEM 

Ah, Tony, methinks thou doth protest too much! We've come 
to count on you to tell it like it is with technology. Makes 
me think back to two lines from a Beatles' movie — was it 
A Hard Day's Night — there they are with two British scientists 
with a room full of Jaoanese equipment that won't work. One of the 

scientists is tearing his hair and waving about some electrical wires 

crying "it's the British plugs! it's the British plugs!" 
and the other scientist is in a corner mumbling "I could take 

over the world if | could only get a government grant!" 

All your disclaimers are taken as wise advice, honest 
reporting and British modesty — and then discarded — we know 

you are an incurable aficionado. 
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Abstract: Computer-mediated communications introduce a new spectrum of educational 

options for educators and learners today. Among the most exciting are the "electronic 

campus" and "on-line courses" designed and delivered via a computer conferencing system. 

Computer conferencing enables the development of a time and location-independent 
learning environment which in large part and with sound design may simulate educational 
interactions, both cognitive and affective, that occur on-campus. Certain key access restric- 

tions such as geographic location, scheduling conflicts, availability of classes, physical 

handicap, travel time and cost become redundant. Beyond enhancing and expanding educa- 

tional access, computer-mediated communications suggest significant potential for effec- 
tive new learning and research interactions. Such design options have particular signifi- 

cance for graduate-level learning: for increasing learning access and for providing quality 
group learning opportunities. However, regardless of the level of education, little is as yet 

known or understood about the nature of learning and teaching within an on-line environ- 

ment. This paper offers a contribution in its analysis of how computer conferencing sup- 

ported learning in graduate level courses and in its conclusions for future research. 

INTRODUCTION: NEW EDUCATIONAL 

OPTIONS AND CHALLENGES 

‘Electronic education’! is becoming a significant force as schools, colleges, and univer- 

sities in North America and Europe increasingly offer course activities and programs on- 

line, using the computer as the medium for group communication. While existing exper- 

ience indicates significant potential for enhancing and changing teaching and learning, there 

is a critical need for research to inform future developments. The Office of Technology 

Assessment (U.S.A.) recently concluded that information technology will likely become a 

major vehicle for responding to the educational and training needs of society in the next few 
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decades. However, "much remains to be learned about the educational and psychological 

effects of technological approaches to instruction. Not enough experience has been gained 

with the new information technology to determine completely how that technology can 

most benefit learners or to predict possible negative effects of its use" (1982, p. 6). 

Existing research on electronic communication has been largely limited to analysing 

technology-based media as a substitute or surrogate for more costly media (such as face-to- 

face activities) (Feldman, 1986). Current use of the new media as electronic analogues to, or 

substitutes for, existing media may be emphasizing efficiency over the qualitative advances 

which these innovations could offer (Vallee, 1982; Harasim and Johnson, 1986; Kaye, 

1986). Many researchers echo Feldman's proposition that "it is possible that the strengths 

of the new medium will be in other areas than the strengths of old media. The new medium 

may even be used in ways not envisioned by those who designed it" (1986, p. 74). Johansen 

(1984) similarly strongly encourages moving beyond "horseless carriage" thinking which 

casts new applications of computers in the image of their face-to-face precursor. 

Analysis and discussion of the specifically educational value of computer-mediated 

communications is only beginning to emerge as a distinct arena of research (Quinn Mehan, 

Levin & Black, 1983; Kaye, 1985; Riel, 1986; Hiltz, 1986). However, preliminary data 
indicate interesting results. 

Hiltz, reporting initial results from one of the first major studies of the virtual class- 

room, observes that not only does the use of computer conferencing introduce new educa- 

tional options, but in some cases this medium may even be more effective than the tradi- 

tional classroom. She concludes moreover that the potential value of on-line education may 

well rest upon the ability of educators to use computer communications to offer qualita- 

tively new educational options. "One important requirement for realizing the promise of 

new educational technologies is to use them to create new learning and teaching environ- 

ments that are more effective and exciting for at least some kinds of materials, rather than 

merely trying to replicate the traditional classroom electronically" (1986, p. 104). 

The point that new learning and teaching environments should be created on-line is 

suggested in other case examples as well. Haile (1986) reports that applications of computer 

conferencing which employed a highly teacher-structured and teacher-dominated approach did 

not noticeably improve the attrition rates or student scores. While acknowledging the prelim- 

inary nature of her research, Haile suggests the possibility of a positive direct relationship 

between teacher behaviours which stimulate student participation and students’ retention in 

distance learning programs (p. 13). The implication is that teacher behaviours and cc course 

designs which encourage more peer interaction and take overt advantage of the group commu- 

nication potential may contribute to decreased attrition rates and increased learning effective- 

ness (p. 1). Related to this position is the view that "a computer teleconferencing system 

applied to a collegiate course permits the superimposition of an ‘electronic classroom' onto 

the asynchronous time availability and location requirements of distant learners, with all the 

motivational, intellectual, and pedagogical (or more accurately andragogical) advantages that 

come along with the close-knit classroom environment" (Deutschman, Kramers, Richards, 

Spitzer, & Haile, 1985). 

The electronic medium opens new educational options for both learners and educators, 

| The terms "electronic education" and the electronic classroom are used interchangeably 

with other terms currently in use such as on-line education, the virtual classroom, and 

computer-mediated education. 
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not only in expanding educational access but also in redesigning teaching strategies and 
learning activities. 

Since educational applications of computer-mediated communications are in their 
infancy, educators face both opportunities and challenges. We understand little about the 
new phenomenon of learning in an electronic space. There is as yet very little data describ- 
ing or analysing teaching and learning within this asynchronous, text-based (screen) envir- 
onment. What are the differences between on-line and face-to-face classes? What are the 
perceived advantages and disadvantages to teaching and learning in the on-line mode? Can 
we, in addition to improving educational access, improve the effectiveness of the educational 
interaction? Hiltz (1986) enquires whether computer conferencing, unlike many educational 
technologies, can contribute to preserving the advantages of interaction and fostering active 
learning while improving educational access and quality. She sets out a series of questions 
which provide a useful framework for this paper. 

How can we utilize computer-mediated communication systems to support 

effective, active learning? Can we provide facilities for the types of activi— 
ties that usually occur outside the classroom, such as office hours, libraries, 
and even extra-curricular activities? Further, can the new technology-based 
modes of communication serve as more than an emulation of the process of 
face-to-face communication in the traditional classroom? Can they support a 
different, more active and involved style of learning on the part of the 
student? (p. 96) 

The Focus for this Study 

This paper addresses some of Hiltz's questions in its description and analysis of com- 
puter conferencing as a support for effective and active learning in graduate-level courses. 
Two explanations are relevant. The first is the view that graduate education has particular 
characteristics: contact between instructors and students should be frequent and intense; 
debate and dialogue should play a greater role (than in undergraduate courses) (Queen's 
University, 1975). Moreover, "students benefit greatly from the interaction with each other 
. . Studying alone in the library and talking individually with a professor are important but 
cannot replace the sharpening of skills among groups of students" (p. 31). Computer 
conferencing suggests itself as a potentially appropriate medium for a graduate level group 
learning activity. 

The second relates to the understanding of effective learning. Effective learning can 
mean many things. In the Hiltz (1986) study, learning effectiveness was measured by 
“whether students take a more active part in the learning process and take advantage of the 
potential for more interaction with the professor and the other students, despite the absence 
of nonverbal cues to facilitate this interaction" (p. 100). 

In this present study, the measures of effectiveness in learning were active user partici- 
pation and user perceptions. This latter measure is in line with the growing recognition of 
practitioner wisdom which argues for the relevance and authority of feedback from the 
practitioner (Cook, 1985, p. 30). In the case described here, the participants were learners 
who have experienced a wide variety of learning environments (most are also experienced 
educators) and hence have significant experience as educational practitioners. 

This paper reports on exploratory field research. In the tradition of qualitative research, 
the intention is to enhance the ability of the researcher to understand and ultimately devise 
an explanation which is consistent with occurrence in the social world (Cook & Reichardt, 
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1979; Patton, 1980). Qualitative and quantitative data were collected from participants in 

two graduate level courses which were offered entirely on-line. Data from students in both 

courses were collapsed for presentation in this paper. In a few cases, where appropriate, the 

data are distinguished as reflecting Course | or Course 2; in specific instances data from 

only one course were obtained. 

Qualitative methods such as semi-structured interviews, participant observation, and 

analysis of selected conferences were employed to obtain user reactions to the use of cc as an 

educational delivery medium. As the interaction was entirely text-based, transcripts of the 

proceedings (of the course 'discussions') were available on-line and as printouts. Several on- 

line conferences, including course discussions, "Learning Log" (which recorded user 

impressions), and course feedback conferences (which solicited feedback on the experiences 

of learning on-line) were selected as key sources of data. Transcripts permitted the use of 

extensive quotation. A significant amount of participant experiences is provided here to 

show what it was like from the participants’ point of view to be in the course. 

Quantitative data in the form of usage statistics and responses to on-line polls and 

questionnaires were also gathered. 

BACKGROUND 

The Ontario Institute for Studies in Education (OISE) is a graduate school of education 

affiliated with the University of Toronto. Since 1985 OISE has used the Participate 

computer conferencing system in a variety of educational applications. The Participate 

system offers facilities for electronic mail, conferencing, real time (synchronous) messag- 

ing, electronic polling, editors (both line editors and the VAX EDT fullscreen editor) as well 

as search mechanisms whereby. the users can locate conference items and topics. Addition- 

ally, Participate offers features valuable for designing an on-line educational environment. 

For example, the software has topic joining action which establishes a user record to keep 

track of what notes a user has seen in any topic joined; topic branching facilities that form 

groups easily as subsets of larger groups; access controls; and knowledge base editing which 

includes tools for moving subtopics so that they are better indexed, for modifying topic 

openers to summarize notes that follow, and tools for keyword search (Stevens, 1986). 

Advances in computer communications software are beginning to offer the possibility of a 
self-contained educational environment.2 

The two graduate courses described in this paper were delivered entirely on-line, each 

over a twelve week period: Course | in the Winter Session, January-April, 1986; Course 2 

in the Fall Session, September-December, 1986. Each course examined and analysed gender 

equity issues related to women and computers in education. Students were expected to log 

on at least two times per week, and to spend a total of 2-3 hours/week participating on-line. 
The two courses had seventeen and twelve students respectively (in the former case, an 

additional 21 users participated as part of a non-credit professional development course). The 
majority of students were female; in each course there were three males. In both cases, there 
was a range of computer expertise: approximately 10% were novices, 20%. considered 

2 OISE is moving towards the development of an "electronic campus" by offering 
courses, access to faculty and to learning peers on-line. It is also currently possible to access 
the OISE librarians, but the library catalogues and administrative services are not yet 

available within this electronic environment. 

—_ oad 
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themselves experts; and the remainder were somewhat to quite comfortable with a computer. 

Students were located in cities, towns, and remote areas around the province of Ontario 

and were linked with one another through their microcomputer, modem and a telephone line, 

whereby they accessed the Participate conferencing system housed on one of OISE's VAX 

11/750 minicomputers. Through this link they participated in asynchronous conferences, 

sent and received electronic mail, used synchronous messaging, employed text editing, and 

participated in electronic polling. 

Two instructors shared the tasks: one served as the principal course instructor while the 

co-instructor assisted. While in both courses the two instructors were the same, roles were 

reversed with the co-instructor assuming the principal role in Course 2. 

Description of the On-line Course Activities 

Design of the on-line course activities was considered the critical component since it 

would affect the quality of the learning environment. Two major factors influenced the 

course design: the features and character of the medium itself, and the learning situation. 

Computer conferencing is essentially a group communications medium enabling 

groups of people to exchange ideas and opinions and to share information and resources. 

Conferencing systems typically provide opportunities both for electronic mail as well as for 

conferencing communication. Electronic mail by itself is a one-to-one, personal communica- 

tion medium, while conferencing is designed to facilitate the interactivity of group commun- 

ication, maintaining an ongoing transcript of the interaction among the many people 

discussing a topic. Additionally, the asynchronous nature of this medium allows for conven- 

ient access and some measure of control in interacting with and through the medium. 

However, while conferencing facilitates and supports group communication, it does not 

guarantee it. Humphrey reports that "achieving an active membership appears to be one of 

the most difficult tasks confronting a conference organizer" (1985, p. 14). This difficulty 

seems characteristic of educational applications as well. Umpleby (1986) states that: "The 

most commonly discussed problem in on-line courses is how to keep students current with 

the discussion and active on-line". Haile (1986) describes the use of computer conferencing 

in distance education, but noted that there was little interaction among learners and that the 

conferencing activities were teacher-centered and teacher-dominated. 

Our specific challenge then was to develop a design that was not only technologically 

appropriate and viable but also stimulated active participation and effective learning. 

The course design built upon the distinctive character of the conferencing system to 

develop a learner-centered, group learning approach. The on-line educational environment 

was designed to take advantage of key features of the conferencing system (in particular, 

multiple conference spaces and branching capabilities) to create a rich and varied learning 

context. Rather than employ a single conference strand to house all the seminar sessions and 

learning activities, the branching facilities of Participate were employed to provide spaces 

for core and optional learning activities, for plenary, small group and working group discus- 

sions, and for informal (social) interactions. On-line polls were also employed to gather 

student reactions during the session. A number of educational activities were redesigned for 

the on-line medium, such as plenary discussions, debates, small-group discussions, working 

groups, class presentations, and group feedback and critiques. There were three phases to the 

on-line course: 1) four one-week "electronic" seminars; 2) on-line working groups and class 

presentations; and 3) final plenary sessions for feedback and reflection over the course topic 
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and process. While the course was carried entirely by computer conferencing, two 

face-to-face meetings were held to provide training, and a printed learning kit with course 

guides, readings, and technical documentation on computer conferencing was provided to 

each student at the outset (for additional information on the course design, see Harasim, 

1986). 

PRELIMINARY RESULTS 

The results reported in this paper represent initial findings in an on-going study of 

computer conferencing and networking in education. Data on student participation, perceived 

effectiveness of learning, and advantages and disadvantages of on-line learning are presented 

here. 

Rates and Nature of Participation 

The goal of facilitating active learner participation was successfully achieved. Several 

measures (both quantitative and qualitative) were employed. 

Analysis of usage data showed that students in the courses participated actively on-line 

throughout the session: averaging 4.2 hours/person/week in Course | (the range was 1.6 to 

9.5 hours/person/week) and 3.6 hours/person/week in Course 2 (ranging from 1.4 to 7.4 

hours/person/week). This rate was significantly higher than the required 2-3 hours/week or 

the 2.5 to 3 hours/week of classroom courses. 

While time on-line provides some notion of the rate of participation, this measure 

became increasingly deceptive as students became increasingly adept at up/downloading 

conferences and working off-line. For example, the difference in time on-line/week between 

Course | and Course 2 may be partially explained by increased participation off-line. In 

Course 2 almost half the students reported downloading the discussions and doing much or 

most of their reading off-line. 

Compared with time spent on a traditional-mode OISE course, in Course 1 100% of 

the students reported spending more time on the on-line mode, while in Course 2 50% of 

the students reported spending more and 20% approximately the same amount of time on 

the on-line course. In comparison with other OISE courses taken in the traditional class- 

room, the great majority of Course | students reported assuming greater or much greater 

individual initiative for the course as well as increased self-responsibility. 

The rate of participation and interaction is also reflected in the number of messages and 

their volume (the number of characters) entered on-line. Examination of these factors indi- 

cates a high rate of student participation and a relatively equal correspondence between the 

student and the instructor. 

Analysis of a representative core conference (a "seminar" on the same topic) in each 

course found that in Course | the principal instructor wrote 10% of the total number of 

messages, while in Course 2, the figure was 12% of the total number of messages entered. 

In relation to the volume of the messages (the number of characters written)3, the principal 

3 While there was no control over the length of messages sent, participants were 

encouraged to limit each message to 1-2 screens (with the exception of the class presenta- 

tions). The average length of Course 1 student comments (in core conferences) was less than 

one half screen (805 characters). The average length of instructor messages was just over a 

half screen (1220 characters). 
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instructor wrote 12.5% of the message volume in Course 1, and 10% in Course 2. 

Overall, analysis of the rate and volume of participation indicates very active involve- 

ment of the students and relatively equal interaction between students and instructors. The 

instructor played an active part: introducing the discussions: "Make sure to read section 2 of 

the Introductory notes. Then let's discuss what we've observed about this, what we've 

experienced, what the readings have to tell us about how gender domains work, and what we 

can do to change this.", providing information: "/'d like to take up some aspects of the 

learning environment at the adult level. There is an accumulation of studies which 

shows. . .; probing: "In note 140 of this conference, Jane Doe# raises an important point. . 

-but I'd like to question how these differences come about. Is it something to do with school 

policies? funding? the professional opportunities for students in a given school?; raising 

issues: "This note takes up the debate. . .The most recent contributions to this discussion 

have located a contradiction. . .But at a different level, are these examples really 

contradictory?", focussing: "Our discussions already show what a rich topic this is and how 

important it is to our understanding. . .But I can also see that it's getting to be almost too 

broad. I think that's partly the reality — but I thought it might be useful to try to clear up 

one or two things and make one or two points to help focus the discussion."; and most 

commonly, synthesizing points which students raised, building upon and developing themes 

which emerged in the on-line discussions and linking these to the literature and the topic. 

The instructor was involved, but did not emerge as the dominant "voice" in the on-line 

discussions and seminars. A poll of student reactions in Course 2 found that 90% of the 

students felt that the amount of instructor input was just right (there is no comparable data 

from Course 1). 

Student responses to open-ended questions on-line provides insight into their impres- 

sions of participation in an on-line medium. The great majority (both those who were 

highly verbal and those who were more reticent in face-to-face classes) indicated very 

positive experiences. 

"One-to-one I am a fairly verbal person, but I do not participate well in a class 

situation and never have. This medium enabled me to participate far more than I would have 

in a regular class. | have taken other OISE courses with some of the participants in this 

course. My observation is that those who tend to participate double or triple their 

contribution on-line. Quieter students catch up to where those active participants were 

before." 

"As far as communicating in courses goes, | can definitely say that I contribute at least 

50% more frequently in this course than in regular courses. I definitely feel more 

comfortable writing rather than speaking to a large new group." 

"Overall, I feel very positive about online learning: in fact I am taking another online 

course next term. I have been much more of an active participant in this course than in any 

other OISE course. As other students mentioned, actual hours spent on the course have 

certainly been greater.” 

Effectiveness 

Student assessment of the effectiveness of learning in an on-line course was very posi- 

tive. In a poll of Course 2 students,> 11 of the 12 respondents reported that they considered 

4 The student's name was changed for this paper. 
5 There is no comparable data for Course 1. 
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the on-line medium to be more effective than classroom situations for some applications;® 

1 of 12 responded that on-line education can be as effective as classroom learning. 

To explore fully the reasons given by the students for the perceived increased effec- 

tiveness of the on-line medium would be beyond the scope of this report and the present 

stage of data analysis. However, in the next section, some preliminary feedback from the 

students on the perceived advantages of on-line learning is reported to help illuminate the 

results just presented and identify issues for further research. 

ADVANTAGES OF LEARNING ON-LINE 

AS PERCEIVED BY THE STUDENTS 

Analysis of student reactions generated a fairly extensive list of perceived advantages. 

Overall, student reactions to on-line learning were highly positive. Responses to open-ended 

questions as well as unsolicited comments entered in various conferences led to the 

identification of several key themes or dimensions. These are: 

1) Increased interaction: quantity and intensity; 

2) Access to group knowledge and support; 

3) Democratic environment; 

4) Convenience of access: the "24 hour” class; 

5) User control over the learning interaction; 

6) Motivational aspect; and 

7) Text-based communication. 

In this section we explore those dimensions which appear to have had the greatest 

significance for the students (this list is not rank ordered). The data portray a depth and scope 

of experiences and reactions; however, given the nature of the data sources, there are no 

figures on response rates. / 

6 Two of these eleven specified they believed on-line education to be more effective than 

classroom education for adults but not, they felt, for children. 

7 The principal data source was comments (solicited and unsolicited) in various confer- 

ences. Computer conferences function somewhat like a conversation: this has the advantage 

of recording a variety of responses over a period of time and hence may reflect a greater range 

(and perhaps depth) of input. Conferences also have a disadvantage (for data-gathering) over 

questionnaires. Whereas each person responds to all appropriate questions in a questionnaire 

(thereby enabling the specification of response figures), a conference is often more like a 

conversation or discussion: after a certain point participants do not repeat a point made 

earlier by another person. One may add some remark to clarify her/his particular experience or 

perspective, but there is a sense that that position has been stated and now it is time to move 

onto a new point. Thus it is difficult to provide figures that accurately reflect student percep- 

tions. The convention of using phrases such as "many students" or the "great majority" or a 

"few" has been employed to convey some indication of the weight of a particular position. 

Where available, quantitative data is presented. 
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Increased Interaction: Quantity and Intensity 

Students were very positive about the rate and nature of group interaction facilitated by 

the conferencing system. The following comments reflect a general consensus: "/nteraction 

among participants: Superb!! The thoughts, ideas, suggestions, responses and support were 

greater in quantity and quality than I ever imagined or experienced in other courses". 

The branching capability enabled the design of a varied educational environment which 

facilitated both cognitive and affective communication. "To me, the major success of this 

course has been the truly interactive involvement through the medium. There was always a 

large support group (including peers and instructors) to respond to technical, academic and 

even emotional (morale-boosting) needs. I've never been involved in a course in which I've 

learned so much from other students. This was the result that there was no competition for 

the floor [sic.Jand therefore everyone was able to have her (generic use of pronoun) say. 

Also, as remarks were all documented, they were subject to more in-depth consideration than 

in the normal classroom". 

Not only was there more interaction, but students reported that the nature of the inter- 

action was qualitatively different from classroom learning. Students experienced on-line 

learning as a more intense learning interaction. On-line learning had "this continual sense of 

interaction. In the back of the classroom you can doodle quite happily; you're not expecting 

to be participating continuously. However, when you are at the computer, you are wasting 

your own time. You are either there to read notes, or to respond to notes. You are con- 

stantly required to be engaging with the computer, and that is very different from a class- 

room situation where, yes, you are supposed to be listening to a lecture but then you click 

off and draw a few circles and click on again. . ." 

Several students commented on this difference between learning on-line and graduate 

classroom lectures. "There is a perception that you are on-going and active here; you're not 

sitting in any corner taking notes. It's not any external pressure, but I think it’s the self- 

expectation". This contrasted with face-to-face seminars as well: "/n seminars you can 

‘choose’ to ignore discussions by assuming the ‘graduate school stance’: make like you are 

listening and ignore most of the conversation as ‘white noise’. But online you cannot do 

that!" 
The text-based medium moreover, seemed to diminish shyness and fear of talking in 

large groups. 

Access to Group Knowledge and Support 

An interesting observation on increased effectiveness was the perceived opportunity to 

access a larger pool of knowledge and experience through the shared database. "/ learned 

much more than in a regular 3 hour course because of the interaction of all the students in 

the course. It is much more enriching this way. Through this medium we could tap the 

combined knowledge of the group". The group interaction provided a greater source and 

scope for information: "the information exchange is more diverse in that input is coming 

from everyone rather than only from the instructor". 

The value of the diversity of interactions was often expressed: "J found it very 

interesting to be able to communicate with such diverse people and to be able to 

communicate with each of them. I mean, I minded about the lack of personal interaction, 

but in plain truth, when one thinks about it in a classroom situation, one tends to get to 

know maybe one or two people in that class and those people you go to coffee with or have 

a. . (whatever forbidden fruit appeals to you). But in this situation there was a sense in 
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which one was able to make communication with each person and that was interesting.” 

Students also noted an increased sense of group responsibility: "J know one girl 

commented on line that whereas if she had enrolled in a class, she would miss the odd class 

and think nothing of it. If she didn't come on line for a period she felt very guilty and badly 

about it. As though she were letting people down. . It’s a perception that here is the whole 

group of which you are a part, attempting to do something. And, because you are a part of 

the group, if behooves you to participate in doing it." 

"T think it is somehow different from a classroom, because her feeling was that if she 

did miss a class or two, she was responsible to no one except herself. My interpretation of 

this is that in the classroom, that she was only impeding her own progress: she wouldn't 

get the information, or whatever. Sitting in a class she would normally not be a participant. 

The other members of the class would lose nothing by her absence. Whereas, online, in the 

the computer conferencing situation, since it’s very much a group input at all times, then a 

sort of period of absence (I think she felt and I also felt) isn't just harming oneself. It's 

influencing the amount of information that's available and the amount of reaction that's 

available to the group." 

Democratic Environment 

Several factors contributed to the perception of electronic conferencing as a democratic 
environment. One in particular is the absence of physical or social status cues in the text- 

based environment. Students observed that in the cc environment, what was said becomes 

more important than who was saying it, thereby diminishing stereotyping associated with 

physical appearance. "Jn on-line discussions, I think that there is a tendency to respond to 

content rather than to personalities." This was deemed particularly important for over- 

coming gender and racial-based discrimination. 

On-line education, moreover, was seen as promoting more equitable participation. 

"Conferencing as a course vehicle promotes more equal interaction among participants, 

dropping barriers of geography, urban/rural styles, social skills, mannerisms." 

The lack of competition for air time was another important factor in encouraging more 

active participation. An advantage of computer conferencing is that everyone can participate 

to the degree that she/he wishes. Discussion is not limited to those who think quickly and 

have the verbal skills to participate in a class discussion. For those students by nature less 

assertive, on-line learning was found to be more conducive for self-expression. As one 

student observed: "The nature of conferencing allows an individual to finish her thoughts 

without fear of interruption by some keen, more outgoing colleague. I feel that this is a 

great equalizing force in a group." This sentiment was shared by students who were shy or 

more hesitant in group situations as well as by those for whom English was not their 

mother tongue and who often felt overwhelmed in a face-to-face class. In the regular 

classroom, they remark, it is often difficult to compete for "air time" with fluent English 
speakers. 

Other differences between classroom learning and the on-line medium were noted: "/t 

has been very interesting to take a traditional course alongside this one. I have noticed that 

the time I spend interacting with students in my other class is severely limited. I have also 

noticed that there is a protocol observed to varying degrees in the classroom which directs 

all communication through the teacher. It is considered rude to ignore the teacher and discuss 

a particular point with another student. The result has been that I do not know the other 

students in the class very well. Again, I would like to know them better but I probably 
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never will have the opportunity." While some students felt that heated discussion also can 
occur in a classroom, it was noted that even so "the teacher has a good deal of responsibility 
for establishing, through body language and tone of voice, that such discussions are either 
OK or more suited for the cafeteria. I still see such discussion largely happening through the 
teacher. (On the other hand) although teachers can guide in this (on-line) medium, they 
simply cannot take a central role." , 

Students also reported increased cooperation in the on-line environment. "J think that 
this system is wonderful for communication and I can add that there is a lot more commu- 
nication here than I can find in my on-site course. Also, I feel a greater sense of cooperation 
within this group.” 

Motivational Aspects 

The use of cc as a tool to overcome geographic and temporal boundaries to access a 
dynamic group communication proved highly motivational for several participants. "The 
excitement of talking person to people through the screen is fascinating. It really stimulates 
the mind. I can foresee great possibilities for on-line courses." 

"Does anyone else find this addictive? Since getting this modem, I have spent more 
time than my husband or kids at the keyboard." 

"Iam cold. I need to clean my lenses and I'm thirsty. Yet, I'm still here. Know why 
this is better than tv--the anticipation of a good show, great cast of characters, fast-moving 
plot, thought-provoking and, like a serial, the end is not in view." 

“Many have expressed the notion of getting "hooked" by on-line communication and 
I’m one who just had to read what's going on even though I am sick and should be in bed. I 
think we should give serious attention to health hazards of computer addiction." 

Convenience of Access: the '24 hour class’ 

OISE's conferencing system, and hence the on-line classes, were open 24 hours a day, 
seven days a week. Students reported increased learning as a result of the availability and 
flexibility of the ‘class’: "J find myself thinking about the ideas in the on-line class more 
because there is no 3 hour limit of class time." The positive assessment of the '24 hour 
class' was common among the students. "The school came to me as often as I wanted." 

"The amount of learning in this course for me has been more than any other course. 
You can't measure learning easily, but let me tell you that if exposure is an acceptable 
measure, I was at school almost daily. It was for me a much more than one 3 hour class per 
week and some reading at home." 

Freedom from travelling was another important variable: "J don’t have to worry about 
traffic jams, road conditions, parking space, etc." This factor has particular significance for 
part-time adult students who typically attend classes in the evening, after a full day at work. 
As a result they are tired, perhaps stressed, and often hungry, all of which detract from the 
effectiveness of their learning. 

Another aspect of on-line learning was that: "Being able to bring course material and 
participants into my own environment has allowed me to make it more a part of my life 
than one in which I participate at a great distance, in time and space, from my own Setting. 
My reflections from the course are interacting constantly with my everyday life, at home 
and at the school where I teach." 
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Increased User Control over the Learning Interaction 

Many respondents commented that learning effectiveness was significantly enhanced 

because they felt some controls over the learning situation. "Jt allows me to maximize 

learning because I can go on-line during my peak brain awareness period. I am not enslaved 

to rigid classroom attendance which most of the time may not fit my best learning time." 

Furthermore, “the format enables us to devote more focussed attention because we can 

choose times to participate when we will not be interrupted or disturbed." 

Another comment attributed wider personal significance to the experience. "Never have 

I watched the end of a course with the sense of regret that I now feel. Yes, it took a lot of 

time but the pay-offs were wonderful. The availability of the conference almost whenever I 

wanted was worth everything. Lifestyles today are so fast-paced and stressful that having 

some control over when to get involved is a blessing!" 

A benefit of asynchronicity reported by many students was the control over the nature 

and time of interaction. This provided a measure of self-pacing in the learning interaction: 

the user could choose to reply immediately, to reflect before responding, or to compose a 

response. Students felt that this feature contributed to the quality of their interactions. "J 

think that one of the most positive aspects of ‘on-line’ learning is that I am able to read and 

then have time to think over my response or whether or not I wish to respond. My thinking 

time can vary from two minutes to two weeks. I enjoy this flexibility of the medium 

almost as much as my access to OISE." 

Control over reading the discussions was also welcome. Participants appreciated the 

opportunity to ‘catch thoughts as they fly by' on the screen. It was possible to let the 

comments/ideas scroll by or to pause and reflect upon one particular comment. Moreover 

since these 'thoughts' were stored in the conferencing database, it was felt easy to recall and 
review those that seemed particularly important. 

A unique feature of computer conferencing, noted one student, is the ability to reflect 

back and locate oneself within the class discussions: "/t’s really great to be able to read my 

own contributions to see where I fit into the chain." 

Text-based Communication 

Several advantages are attributed to the text-based medium. Two which received 

particular attention were the ability to read the discussion and to maintain a written (and 

permanent) record of the interactions. "My reading speed has probably increased 50% during 

the past months. I have always preferred to ‘see’ comments rather than listen and try to take 

notes. I never could write fast enough in lectures, so I generally listened and participated but 

ended up with no notes, or hieroglyphics which were undecodable next week.” Another 

noted that, “the record of the conversation enables me to check and double-check, not to rely 

on memory. Moreover, now I don't have to spend time making ‘memory joggers’." 

These factors contributed , some felt, to the effectiveness of the interactions. To 

excerpt from an earlier comment: "As all remarks were documented, they were subject to 

more in-depth consideration than in the normal classroom." Another noted "J feel that I'm 

giving more ideas more thought because I’m seeing them rather than just hearing them." 

Several students noted the advantage of "being able to read a comment and get my head 
together before I respond.” This advantage also carried over, for some, to text-based 
responses: “Conferencing has the major advantage for me in that I like to write out my 
thoughts rather than speak them in class." 
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A final comment comes from the student who summed up her experiences by 

paraphrasing another writer: "J don't know what I think until I see what I write." 

DIFFICULTIES REPORTED BY STUDENTS 

This section considers some of the difficulties which students reported in relation to 

learning on-line. The themes which emerged in the on-line conferences were: 

1) Information Overload; 

2) Asynchronicity (delayed responses); 

3) Inconvenience of increased access; 

4) Following on-line discussion threads; 

5) Loss of visual cues; and 

6) Health concerns. 

The majority of difficulties identified seem linked to the process of ‘learning to learn’ in this 

new and unfamiliar medium. It is not yet clear whether the problems reflect inherent 

disadvantages or are temporary; the result of other factors. 

Information Overload 

One of the major problems raised by students was ‘information overload’. Given the 

high rates of participation (text-based discussion) together with the course reading list, the 

amount of reading became very heavy. The problem was particularly reported by course 

participants in the large group (40 members), in which number of on-line comments daily 

was significant. This group reported frequently feeling frustrated with the large number of 

notes in their inbox. Course 2 students had mixed reactions: about half reported sometimes 

feeling frustrated by the number of messages, while the other half reported enjoying finding 
lots of notes in their inbox. 

Students in the on-line courses, moreover, were confronted with two dimensions of 

learning: the content and the context. Although 80% of students in both courses reported 

learning the basics of on-line communication (reading and writing comments) within 4-6 

hours, the first days and weeks of using a new communication medium can be stressful. 

Students had to digest information related to both the course content and context. 

Several students noted a negative side to high rates of participation and interaction, 

particularly in the case of a large group: a sense of guilt. "Does anybody else feel guilty 

when you go to log off and the computer says: You have 100+ notes and you still want to 

quit?’ One night I changed my mind and kept reading because it impelled me to keep on." 

This remark generated two responses: "J usually get bullied by that too. Mainly because of 

the daily volume of notes. If I log off and leave the 55 notes, I get the dreads about whether 

I will be able to take all that will be facing me next time I log on. Is anyone else feeling 

overwhelmed?" This was exacerbated in the case of one who did not have adequate access to 

the necessary equipment. "The major problem was the extensiveness of the information that 

had to be processed each week. Working with neither a printer nor a home computer (which 

I could log onto when I'd forgotten something) was a handicap." 

A few students observed, however, that information overload was typical of most 

courses. "J too suffered from a little information overload during the first five weeks, but 
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frankly I find that happens in any course I take. . .it's just that when the comments are on a 

screen rather than in spoken form, it becomes a visual reminder of how much I'm not 

understanding. I really think that the feeling of ‘overload’ is what creates the tension to 

begin action towards classifying information and attempts to clear out extraneous 

information." 

Hiltz and Turoff (1985) observe that there are no easy solutions to avoiding the trade- 

offs between the value of open communication and the cost of information overload in 

computer-mediated communication. System solutions are imperfect and behavioural 

solutions appear to be the best strategy for dealing with this phenomenon at the moment. 

And students did in fact begin to develop strategies to deal with the ‘overflowing 

inbox’. Students reports of information overload were more pronounced in the first weeks of 

the course. As they became more adept at conferencing and familiar with the 'terrain', many 

students began to find ways to deal with the problem. Some strategies were individual, such 

as learning to read selectively, using the scan command, and commenting more selectively, 

while others were social, such as encouraging colleagues to write shorter messages. There 

were mixed degrees of success: what is clear is the need for research and development 
activities in order to understand and facilitate on-line learning. ; 

Asynchronicity: Delayed Responses 

While asynchronicity has many positive aspects for on-line learning, negative effects 

were also reported: "The most frustrating point in our present mode is the delay in receiving 

feedback. One makes a comment and where normally there would be immediate verbal and 

non-verbal response, now there is only silence. It is like speaking into a vacuum." 

Another student found that although computer conferencing is asynchronous, a certain 

rhythm of interaction can occur. In the OISE courses, the majority of participants were part- 

time students (working full-time) and their most intense participation would frequently 

occur on weekends. On the other hand, a full-time student who used the OISE computer 

terminal around a five-day, 9-5 schedules felt 'out of sync’ with the discussions. "/t means 

that when I come in on a Monday morning, I usually find a large number of notes to deal 

with. Then, during the week when I am regularly logging, I am not getting much reaction 

because we are out of phase." This was particularly problematic during the phase of working 

groups: "Throughout the working group I found I’m sort of sending messages out into the 

ether over the period of time when there isn’t much response and then when I come in on 

Monday I find that some great quantum leap has occurred over the weekend." 

Inconvenience of Increased Access ] 

While the overwhelming majority of students appreciated the ability to study on-line 

from home, one student reported that because she was at home, her children felt that could 

interrupt her study time. There was not the same demarcation between home/class as if she 

were travelling to school for three hours per week. While this was the only such situation 

reported, it may have important implications for others studying on-line in the future, 
particularly for women. 

Another negative side to asynchronous learning is that "the continuous nature of the 

course contributed to an excessive workload. I could never take a break because I felt that I 
could get behind." 

The increased accessibility and availability of the '24-hour' class also has the outcome 
that it never seems to end. 
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Following On-line Discussion Threads 

Following the discussion threads in a computer conference is a difficult and almost 
inherent problem. Students experienced two problems in particular: keeping track of several 
on-going discussions; and deciding when to respond (whether to read all the comments first 
and then to respond to particular items or to respond as one reads along). "Now as I feel 
more adept at using the system, I realize that it's not just the sheer volume of notes that's 
overwhelming, it's the strain of trying to follow ten or twelve conversations simulta- 
neously. I have trouble keeping track of who said what, following a train of thought or the 
thread of the argument. I am torn between making an immediate response to a thought and 
the need to slowly figure out an integrated reaction. | wake up composing notes, I think 
about what has been said, I hash ideas out with my husband, I look forward all day to find 
out what others have said about some point or another." 

Commented another: "J find. . .the business of trying to hold in my head what the 
notes are saying and how I may wish to react to them a little difficult. . .Jt’s like trying to 
hold information from 9 or 10 screens of information, when really one's habit is not to hold 
all of it but just to hold what seems to be relevant at the time. Especially in the beginning, 
I found that I was going back and forward and back and forward, trying to form a coherent 
picture in my mind of what points the notes were making." 

Students sought ways to deal with this problem: "Yes, it's hard to follow the 
conference as a ‘conversation’. . .harder to pick up the threads. . . but it is like being ina 
classroom in some ways. Even in a classroom you can't interact with 40 people or 12 ideas 
at a time. It’s better to pick up one or two of the ideas and people, at least that's what I'm 
finding.” 

This experience returns us to a key issue: how students organize themselves to learn on- 
line. These students reported that the problem was greater at the beginning of the course. 
Presumably over time strategies were developed to deal with this issue, such as making 
notes, printing out particular discussions, focussing on one or two threads, using the search/ 
find facility, and/or developing new ways to mentally record and organize the discontinuous 
information presented on-line. However, little (if anything) is as yet known or understood 
about this very important phenomenon. 

Loss of Visual Cues 

Physical and social status cues which typify face-to-face communication are absent in 
the text-based environment of conferencing. The absence of cues such as facial expressions, 
gesture, and voice inflection received a significant amount of comment at the outset of the 
courses. However, as the on-line activities and relationships evolved, these comments 
decreased. 

The absence of visual cues was more important to some students than to others. In 
both courses, discussion about the significance of physical cues generated debate. When 
asked if having a photo of each student in the ‘on-line class' would be helpful, there were 
mixed reactions. "J don't think the image of a person's face helps conferencing. In fact, 
sometimes it may hinder because some of our prejudices are linked to visual cues. Not 
having an image means that we can step closer to on-line equality." Others did not agree. "/ 
think that having a photo would help me form an impression about the ideas being 
presented when I can match my own interpretation of the individual who is saying it. In 
other words, I give value to the statements depending not only upon the ideas being 
presented but also on my own impression of the person who is expressing the idea." 
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Some students wondered whether an inverse stereotyping, based on writing or perhaps 

even typing skills, might result in the on-line medium: "Judging people only by their ideas 

and not by their looks is a real positive side of conferencing. However, the negative side is 

that we begin to judge people not only by what they say but how they say it. Personally, I 

do miss the nonverbal cues that go with face-to-face communication. I find it much easier 

not to misinterpret a point when I watch the speaker. Also feedback is immediate." 

"Another curious thing: you lose the nuances that come with voice delivery. Some- 

times I feel sure that some on-line comment is tongue in cheek, but without establishing 

the personal rapport and knowing the personality of the person, it is hard to determine 

(brevity is the soul [or is it sole] of wit)."” In an attempt to diminish such problems, some 

students began to experiment with typographical conventions such as **smile!** to convey 

a more subtle meaning in a comment and compensate for the lack of visual cues. 

Health Concerns 

On-line education is essentially text-based communication and requires sitting and 

reading a video display terminal for long periods at a stretch. This may create or exacerbate 

certain health problems. Two in particular were identified in this experience. "J find it very 

difficult to read at the screen for long periods of time. . physically. I find it’s hard on the 

eyes for me. But then I'm older and my eyes are not particularly good. I think its partly 

because I have tri-focal glasses and the problem may be that because of the angle (of the 

terminal) I may be looking through the wrong strip. I become progressively more uncom- 

fortable with it." The second issue, as one person stated: "J just hate sitting still that for 

that long." 

Other general concerns which were raised relate to potential long-term hazards of 

prolonged computer usage in general, such as eye strain, headaches, back problems, and 

exposure to radiation. Computer-related health issues are increasingly recognized in office 

environments and experts in ergonomics are developing solutions (i.e., quality monitors, 

radiation shields, ergonomically designed chairs). Such solutions are equally valid and 

important for the educational environment as well, particularly as computers become 

increasingly part of this milieu and, in the case of on-line education, the key medium of 
course delivery. 

CONCLUSIONS 

This paper explored a number of issues related to how computer conferencing can be 

utilized to support effective, active learning in graduate level courses. The first was to 

determine whether on-line courses could serve as more than an emulation of the process of 

face-to-face communication in the traditional classroom. On the basis of graduate courses 

analyzed here, the answer is 'yes'. The design of the on-line learning activities described in 

this paper was predominantly based on a learner-centered, group learning approach. Tradi- 

tional classroom communication patterns typified by teacher-centered styles (such as the use 

of lectures) were not employed. While this reflects the teaching styles and perspectives of 

the instructors, it was also our impression from these courses that teacher-dominated tech- 

niques would not be very feasible within the electronic medium. Delivering a lecture on-line 

would be awkward, requiring instructors to input and students to read, screens of text on a 

video display terminal.8 Such a design would not likely be attractive or acceptable to most 

graduate students or instructors. An authoritarian approach, moreover, is not easily viable 
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on-line. Whereas in the classroom situation the teacher is able to control (overtly or subtly) 

the flow, pace and direction of discussion, this is not the case on-line. Instructors do not 

have the same control over class activity on-line. Unless access is controlled, the ‘class’ is 

open 24 hours a day and users may enter and participate at will. Students 'have the floor’ and 
control (to a considerable degree) how much they write and participate. 

This leads to the second issue: can computer conferencing support a different, more 

active and involved style of learning on the part of students? An analysis of user rates and 

patterns as well as student reactions again strongly indicates the affirmative: computer 

conferencing has the potential to offer both quantitatively and qualitatively different and in 

many cases better learning experiences than that of the classroom. Students reported more 

active participation and interaction and more effective learning in the on-line course than in 
classroom courses. 

Finally, we address the key question: how can we utilize computer conferencing to 

support effective, active learning? The conclusions that can be drawn from the case study 

presented in this paper are that one approach found very effective for achieving these goals 

on-line is the use of a collaborative group learning design. A collaborative learning design 

is based upon group discussions and interactions among learners, with the instructor as the 

learning facilitator. This design was reformulated for the on-line environment and the results 

were high rates of student participation and interaction and a very positive student assess- 
ment of the effectiveness of the learning experience. 

There are, however, important design implications that need to be addressed in using a 

collaborative model on-line. Some of the more positive aspects of on-line learning can 

become ‘double-edged’. For example, increased participation and interaction can lead to infor- 

mation overload, both in terms of the volume of input and discontinuity of discussion 

threads. Related to this is the need to manage and focus the discussions, particularly within 

the seminar activities, to avoid ‘on-line brainstorming’ — a situation in which comments do 

not relate to and build upon one another. 

The courses analyzed here were based on a relatively short period of time: twelve 

weeks, in each case. It is both possible and likely that over a longer period of time 

individual practices would change as the students gain skills and develop strategies for 

learning on-line. Any novelty effect might fade as other pressures such as time constraints 

come to bear. Additionally, increased familiarity with and skills in on-line learning will 

likely affect the perception of advantages and difficulties which influenced earlier reactions. 

Learning in a new medium does not appear to be simply a case of learning to use a 

new technology or using the electronic medium as a surrogate for other traditional modes of 

learning. Students in the courses invented new learning practices that facilitated effective and 

productive learning. The process whereby students adapt and create new learning practices 

has not yet been systematically investigated. 

The experiences explored in this paper suggest many topics for future research. Given 

the early stage of our understanding of on-line education, there are almost endless possibil- 

ities. Research into design issues related to teaching and learning on-line is a major area 

requiring systematic study. What variables are critical (i.e., course design, teaching style, 

8 Stevens (1986), however, describes some innovative electronic lectures 'E-lectures', which 

successfully reformulated the traditional lecture mode using the facilities of the electronic 

environment. 
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characteristics of the learner, class size, cc features, etc.) and how do these relate and impact 

upon the educational experience? Are there learners (or instructors) for whom this medium 

would not be appropriate or desirable? Is on-line learning in fact appropriate for all levels of 

education (schools, undergraduate education, continuing education)? Is it appropriate to all 

subject matter? 

Further analysis of the perceived advantages and disadvantages to learning on-line is 

also important. The list presented here provides a starting point: there is a need to identify 

additional themes and issues; test and measure those identified to ascertain their relative 

weight and importance to students; and correlate these with other factors. Another important 

area is the study of how students organize themselves to learn on-line. 

The data in this study indicates that for the students, the benefits of on-line education 

outweigh the problems, and that on-line courses can offer new forms of active and effective 

learning. The electronic medium holds significant potential for new forms of learning inter- 

actions and activities that are only beginning to be explored, and the challenge for educa- 

tional researchers and practitioners is to discover how to make the most effective use of this 

exciting new learning environment. 
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CONFERENCE SEGMENT 

cjec/discuss #2, from garyboyd, 960 chars, Mon Feb 23 20:10:12 1987 
This is acomment to message 1. 
There is/are comment(s) on this message. 

Linda: Your paper is full of hope and this is good because there seem to be 
major hurdles to be overcome with each new conference. What intrigued 
me most was your concept of 'THREADING’. If you could 
give us alittle expansion on that — how does it relate to schema- 
building, or | wonder to the use of modelling tools? 
The continual sense of interaction you mention on page 8 (p. 128) is 
particularly interesting when one thinks of the medium as a life-world 
building medium. The overload feeling is one that | have continually, 
and for me computer conferencing just adds to a chronic endemic 
state in that regard to such an extent that it is hard to empathize with people. 
who are not communicatively overloaded. Your 5.7 (p. 129) section, 

mentioning the second face-to-face meeting's importance, 

perhaps leads to an interesting research question about how often and 
how long face-to-face meetings should be in adult distance courses? 
Allin all! enjoyed reading it. 

cjec/discuss #3, from Iharasim, 1594 chars, Tue Feb 24 21:11:02 1987 
This is acomment to message 2. 

Gary: Thanks for your response. Your query, re: threading was in fact 
provocative, because | had in fact a more technical (or more 
limited) notion in mind. | was referring to a) the sequencing of 
comments in a conference and b) to the fact that inevitably 10 or 
more sub-themes or sub-discussions tend to develop. As students 
commented, they felt like they were juggling 10-15 on-going 

conversations simultaneously. | am intrigued by your use of threading as a 
schema building process. . . 

About the info-overload, | can really relate to that. As | mention in the 
paper, one of the advantages of the 24 hour class is that it is always 
there. Well, that is also one of the disadvantages. While students 
mention it, | as the instructor also suffered from it. The students 
benefited from 7 day/week access to the instructor, but | soon realized 
that | needed to make some behavioural changes. The tension remains 
however, because | do find this form of information exchange and 
communication to be so dynamic and addictive, that despite my best 
intentions | find myself logging on just to see what's in my in-box (and then 
3 hours later, | am still on-line). ..But then this may well be my personal 
idiosyncrasy ... 
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Towards a Third Generation Distributed 
Conferring System 

Roger Hart 

Abstract: The first of the RAPPI projects enabled Grade 2 to Grade 12 students in over 

60 schools in four countries to use a computer conferencing system to share information 

about themselves, their school, their community, their culture, and their curricula. 

Evaluations confirmed the findings of Dubrov that it is not sufficient to simply provide 
the hardware and the software: major efforts must also be placed on teaching people to 

make effective use of the hardware and software ('teachware') and developing the organiza- 

tional arrangements (‘orgware') to ensure that the participants are able to use the hardware 

and software effectively. 
Following the success of this project, it is intended to establish the design parameters 

for a third generation distributed conferring system. Such a system will be capable of provid- 

ing students in the participating schools with the essential features of a virtual network, and 
thereby remove many of the frustrations which are endemic to any 'centralized' system. 

MYTHS AND REALITIES 

In November of 1986 Robert Bernard, Editor of the Canadian Journal of Educational 

Communication, wrote to the contributors to the special issue of the journal concerned with 

computer conferencing. In this letter he said that he would like to consider a deviation from 

the normal review policy, and arrange for a CoSy conference in which the authors them- 

selves could engage in a discussion concerning the papers, since "the most qualified 

reviewers of a collection of papers on computer conferencing [are] the authors themselves." 

By February 1987, Bernard was chastising some of the authors with the phrase "LET'S 

GET ON WITH IT!!!. . .Let me point out another thing which you may have forgotten," he 

added. "If you, as experts in computer conferencing, cannot make this simple little 

conference work, then your credibility and that of this medium is seriously in jeopardy. 

Need I say more?”. 

Similarly, Tony Kaye, whose paper describing the excellent plans of the Open 

University appears in this issue (/ntroducing Computer-Mediated Communication into a 
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systems architecture, and knowledge-based computer-aided learning. Reprints may be 
obtained from the author at the above address. 
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Distance Education System), made the following comment on-line: 

bcjec/kaye #6, from tkaye, 152 chars, Tue Jan 27 07:35:07 1987 
This is acomment to message 5. 

.. Well. | give up. The text of my paper has been completely garbled 
in transmission into CoSy. | will post a printed copy to Concordia. 
regards, Tony. 

If these were isolated incidents, it would scarcely be worth drawing attention to them at 
the beginning of this paper. Unfortunately, they are far too common, not just with com- 
puter conferencing, but with many new developments in educational technology. We devise 
elaborate plans for using these new media, and develop theoretical typologies. However, in 
the process we appear to forget that there is a wealth of established theory and praxis which 
we can draw on in using these new technologies. As with the very name computer confer- 
encing we appear to be so seduced by the new potential, that we forget that a perfectly good 
word (conferring) has existed since 1528, and invent a new one which is neither as concise 
nor as attractive as the original.! 

For any emerging technology, there are always people who immediately see its poten- 
tial. There are also projects which succeed far in excess of the original expectations. On the 
other hand, there are projects which, despite massive injections of people and money, never 
succeed in getting off the ground, and result in the technology itself being dismissed as inap- 
propriate or unworkable. 

In this paper I want to continue the theme which Godfrey and I (Godfrey, Hart & 
Woolard, 1986; Cowper, Godfrey, Hart & Sterling, 1987) have explored in our analysis of 
the North Island and GOLDCOIN initiatives. That is: how do you effectively integrate educa- 
tional technologies into the learning process? For the purposes of the present paper I shall 
focus on the RAPPI projects which began in May 1985 and which are still on-going. I 
believe that the successes and heartaches of this project reinforce conclusions reached by 
other educators and researchers for the successful integration of any new technology. Just as 
importantly, I believe that starting from the goal of integrating technologies into learning, 
rather than seeing them as a mere appendage, allows us to make the technologies more 
appropriate for learning; liberating and enhancing what is a quintessentially human activity, 
rather than constraining and limiting it. This is particularly important as we anticipate the 
third generation telematic technologies which are likely to be available before the end of the 
present decade. 

Open Learning NOT Distance Education 
Central to many of the initiatives which have been launched in B.C. in the last decade 

is the view that we are dealing with Open Learning, not distance education. This is not mere 
semantics, but results in a different paradigm. The RAPPI projects, for example, have 

ISince the ugly word conferencing has gained a degree of currency to describe systems 
like CoSy, I shall continue to use it in the present paper. However, I shall identify the 
proposed third generation systems as conferring, since they should indeed allow people to 
confer rather than to conference, and should thereby remove many of the frustrations which 
Tony Kaye's comment so appositely captures. 
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involved children in regular classrooms, but squarely draw on the philosophy and epistemo- 
logy of Open Learning. Opportunities for the children's learning are being opened in new 
and exciting ways, which would have been prohibitively expensive only a few years ago. 

All too often, distance education implies that the learner is being presented with some- 
thing which is second best to the teaching which currently takes place on campus. The latter 
is even referred to, quite incorrectly, as traditional means of instruction, and ignores the 
major problem which Hawkridge has identified, that failure rates would be unacceptably 
high in campus courses, if students were required to demonstrate a complete mastery of the 
subject matter (Hawkridge & Lewis, 1979). Institutions like the Open University in Britain, 
or North Island College in Canada have clearly demonstrated that Open Learning is much 
more than mere correspondence courses (even when correspondence is used as a delivery 
medium). It can be a desirable and attractive alternative means of learning, with a high 
degree of understanding achieved by a large proportion of the learners. On a purely subjec- 
tive note, it has always seemed to me that those institutions which regard Open Learning as 
somehow second best manage to convey that impression to their students through their 
uninspired courses, and achieve dismal completion rates. Objectively, the Open University 
has demonstrated unequivocally that it is possible for tens of thousands of adults to achieve 
good quality degrees in a relatively short period of time using Open Learning. 

What does this have to do with conferring by computer? First of all I would like to 
draw an isophor between distance education and computer conferencing vis-a-vis Open 
Learning and conferring by computer. Equally importantly, I want to suggest that if we 
approach conferring by computer from the ontology of Open Learning we can design 
systems which are much more appropriate for human learning, using technologies which, if 
not yet in widespread use, are either extant or emerging. This is not to say that current 
conferencing systems cannot be used for effective learning. However, I would argue that this 
is a reflection of the importance of conversation in learning (Pask, 1976) which, with 
adequate organizational arrangements, or orgware, (Tribus, 1979) to ensure that the learners 
and tutors alike are able to use the hardware and software effectively, can result in enthusias- 
tic learning despite the inadequacy of the technology. 

To illustrate this last point, and to set the scene for the directions we need to chart in 
designing a conferring system, I want to briefly describe the first RAPPI project, Open 
House, which was initiated in 1985, with support from the Department of Communica- 
tions, Canada. 

RAPPI —An Electronic Open House’ 

RAPPI (réseau d'ateliers pédagogiques, pilote international) is an ongoing series of 
international projects which link approximately 75 schools in Canada and western Europe in 
an electronic network. 

As is evident from the subtitle, the first project was not aimed at computer science 
students, but used computer conferencing and the international X.25 switched packet 
networks as tools to allow children to find out directly from each other what it is like to 
live in their culture and community. The project, therefore, squarely belonged in the socials 
area and involved many teachers who had never previously used a computer. The teachers 
participating in the project were selected for their interest and experience in teaching social 
studies. Although computer science teachers proved to be invaluable resource people in a 
number of instances, the schools were asked to ensure that the project did not become 
sidetracked into another computer science project. 
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It was originally envisaged that the participating students would be in the early grades 

of Junior High School, but experience has shown that a much broader range of children have 

been actively involved. One school's experience with Grade 3 students was so positive that 

Grade 1 children were introduced to the system in subsequent projects. The range of topics 

discussed was as broad as the geographic separation of the schools and the ages of the 

participants. Some were deliberately open so that any participant could respond; others were 

reserved for a pair or group of schools. Typical titles included: 

Canadian/European Cultural Comparisons; 

Cooperative Story Telling; 

Géographie Urbaine; 

Riverview Junior High - Liceo Fermi Bologna; 

Priory School, Weston Super Mare — J.V. Clarke School, Yukon; 

AIDS; 

Abortions; 

Libya; 

Canadian Humour; and 

Should Shorts be Allowed in School? 

Teachers and students used the system to communicate, in a variety of languages of 

their choice, with other schools in Canada and in each of the other countries. They were able 

to join conferences on a given topic, respond to existing discussions, and set up new 

discussions specific to their own interests. Teachers and students suggested new topics, 

exchanged general information and selected sub-projects and joint lessons to undertake with 

specific schools or amongst other users of the facility. French and English classes across the 

country practiced their skills and answered questions for each other in both languages, and 

topics in history and geography got 'on-the-spot' commentaries from people who actually 
live in the regions under study. 

RAPPI is already a network that never sleeps. As users in Vancouver, B.C. are asking 

about schools in London, England, Italian students are signing on and preparing to respond 

to last night's comments from Manitoba. Help is available on the system and additional 

instruction can be obtained from the RAPPI Manager, who handles concerns about subject 

matter, users’ addresses, the technicalities of messaging and computer accounts, as well as 

users’ suggestions and concerns. Largely as a result of the efforts of the RAPPI Manager and 

a large number of professional educators who have given their support on a purely voluntary 

basis, RAPPI can become functional on the first day. Teachers retain control over access and 

subject matter and their suggestions influence the direction and development of each project. 

Michel Cartier (Cartier, 1986) has pointed out that there is usually a lag of about five 

years from the introduction of a technology until the increasing quality and quantity in the 

storage capacity and intelligence of telematics systems allow the developments of new types 
of services. Although RAPPI has been almost universally praised for its significant 

contribution to the use of computers in education (Penny, 1986), it is using what Cartier 

refers to as first generation telematics technology. The key technologies are the X.25 

switched packet networks (the original standard was developed in 1976), and a computer 

conferencing program at the University of British Columbia called “FORUM. *FORUM 

was originally written by two systems programmers at UBC, Alan Ballard and Jon 

Nightingale. It was apparently put together at fairly short notice after the authors had seen a 
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similar system at the University of Michigan, and was intended primarily to allow 

programmers to discuss matters amongst themselves. The schools are almost all using 8 bit 

microcomputers and 300 baud modems. Even so, these modems were usually only obtained 

either after long discussions with administrative staff who could not understand why one 

would even want to link computers together, or by cookie sales, or other fund raising 

activities, 

To access *FORUM, the school must typically load some terminal emulation/ 

communications software into their microcomputer, dial-up a public Datapac port (which 

will be long distance if the school is in a community such as Mayo in the Yukon, or 

Sturgeon Falls in Ontario), issue the Datapac access commands, enter the Datapac address of 

UBC, log-in to the UBC MTS system, use the commands to run *FORUM and only then 

begin to look at the new discussion and responses. For schools using the system from 

Europe there are additional complexities. For example, Italy did not have a nationwide X.25 

service at the beginning of the project, and the school in Bologna had to dial long distance 

to France, access the French X.25 network and connect from there to the Canadian X.25 

network. 

Even though the students themselves only began accessing *FORUM in December, 

1985, the quantity and level of discussion rapidly increased. Rather than attempting to read 

the recent responses at the dreadfully slow rate of 300 baud, many schools downloaded the 

discussions, so that they could either skim through them locally or print out hard copy 

versions. This, of course, added an extra level of complexity so that the school needed to 

either do a file transfer between two different operating systems or at a very minimum, a 

screen dump. Similarly, 300 baud is far too slow to allow a full screen editor to be used, so 

rather than struggle with the MTS line editor, many schools prepared their responses off- 

line, using a word processing package, and then uploaded these responses into the correct 

discussion. This meant that in order to use the system the students had to become familiar 

with a large number of application packages on at least two computers. They needed to 

master a word processing package, a file transfer package and a communications package on 

their in-house micro, with all of the attendant ramifications such as being familiar with the 

operating system, knowing of MTS (the UBC operating system), “FORUM, $MESSAGE, 

the MTS Editor, and the UBC portion of any file transfer software. This is a prodigious list, 

and it is indicative of the power of conversation that so many of them seem to take the 

mastering of these skills in their stride. 

Even so, in 1987 there are good reasons to say that such contortions are no longer 

necessary nor desirable. Third generation telematics offers the possibility of making the 

technology virtually transparent to the users, while encouraging a much richer conversation. 

The RAPPI Experience 

Two formal evaluation reports were prepared for the first RAPPI project. One was 

prepared by Maria Cioni & Associates Inc. (1986) and the other by Catherine Williams 

(1986). The Cioni report was severely handicapped since that study did not commence until 

early summer of 1986 when most of the activity for the school year had already ceased. 

Only 18 out of the 95 teachers participating responded to Cioni's questionnaire. Williams, a 

teacher-librarian at Bishop Pinkham Junior High School in Calgary, was a participant- 

observer who had been involved in the project since late 1985. Although her report neces- 

sarily concentrates on the experience of the Calgary students it succeeds in capturing the 

educational aspects of the whole project. 
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Cioni notes that the financial resources allocated (it would be more accurate to say 

available) to this project were extremely modest — $14,500 excluding the evaluation 

studies —- but seems to spend a disproportionate amount of time analysing the technical 

aspects of the project. While this is invaluable material for the present paper, it ignores the 

practical reality that something had to be done in order to demonstrate the educational 

opportunities. Had Cioni's advice been followed that "RAPPI should have been a small, 

adequately financed pilot project; a project where technical and administrative problems 

could have been ironed out" (1986, p. 32), it is likely that more than $14,500 would have 

been expended in planning, and the first children would not yet have actually used the 

system. One of the quite unexpected things that was learnt in the project was the total lack 

of understanding that many school administrators had in the advantages of linking one 

computer to another. For many schools, obtaining a one hundred dollar ($100) 300 baud 

modem was a major struggle. At least one school, which was intending to participate, was 

told that it could not acquire a modem since the district had an MS-DOS policy and signing- 

on to MTS at UBC would 'clearly' violate that policy. 

Although that was the reality at the start of the project, by May 1986, Douglas A. 

Penny, Assistant Deputy Minister of Educational Technology Development in Ontario said, 

in a keynote address to the National Research Council's Symposium on Instructional 
Technology, 

I am particularly impressed by the RAPPI project. . .It is possible from 

our offices, to eavesdrop on the messages being sent, and they are fasci- 

nating. It is impossible to believe that students in Whitehorse in the 

Yukon, for example, sharing views with students in Milano, are not over- 

coming that provincialism which is so limiting and so dangerous to the 

development of a world society based on mutual understanding and empathy. 

(Penny, 1986, p. 6) 

The significance of his remarks can be appreciated even more when it is realized that 

Penny's department had a budget of nearly $10 million per annum for the development of 

educational software for the Ontario public school system. Yet, up to the launching of 

RAPPI, it had not apparently even considered the possibility of children using a computer 

conferencing system, despite the outstanding work which the University of Guelph had 

already undertaken in the development of CoSy. 

Penny's views are endorsed by both the Cioni and Williams reports. Cioni (1986) 

notes, almost with surprise, 'The striking element about the students’ responses is their 

lack of emphasis on computers and computing. They appeared to be more interested in the 

social communication, both within the context of the group effort of their class and the 

international communication with other students. . Overall, the students were very positive 

and seemed willing to continue to participate in RAPPI. The [first] RAPPI project appeared 

to concretize academic work for the students and this perhaps is a major motivational factor 
that teachers could exploit further" (p. 31). 

The Williams report reaches the same conclusion, though from the viewpoint of a 

teacher, rather than that of an information/communications consultant. She reports that 

Bishop Pinkham School felt strongly that it should have some educational objectives in 

order to integrate the project into the curriculum. As a result, the school established an 

advisory committee consisting of school personnel and specialists from the Calgary Board 
of Education and the University of Calgary. 
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By December, 1985, a few Calgary students had started to use the system, and this 
enabled the school to see what problems students would encounter when using the system. 
These, Williams (1986) notes, were the usual pen-pal correspondence. In order to bring the 
activities in line with the committee's goals, the sponsors of three school clubs, a social 
studies teacher with six different social studies classes, and a teacher who had bilingual 
students were all approached. By mid-January "students from social studies classes opened 

five discussions. . .and were elated when the first response appeared. Topics ranged from 

Libya to the Chernobyl Incident. Students were excited by the fact that they could enter into 

a discussion about the space shuttle explosion the day the incident occurred" (p. 4). 
These observations are confirmed by the student reaction. Over 80% of the Calgary 

students said they would either be very interested in participating another year, or would like 

to be even more active in the following year, and 71.5% stated that they found the time 

allowed for participation to be too short. Such statistics, however, do not fully convey the 
enthusiasm which was expressed by the students themselves, 

'The most positive aspects were that I got to know how kids in other 

countries feel about world issues.’ 

‘It was fun, we learned how other people think.' 

‘I met people and learned a topic.’ 

‘I feel that I learned more about what was going on in the world.’ 

"Yes, RAPPI has changed my attitudes. I now know how other kids feel 

about world issues.’ (pp. 6-7) 

the teachers, 

‘The value of the use of a new technology to enhance the learning process of 

students in a unique way cannot be emphasized enough.’ (p. 11) 

and parents, 

"He (my son) states that the program is super, beneficial, etc.’ (Williams, 

1986, p. 12) 

However, there were disappointments. Perhaps the biggest for the Calgary students was 

the lack of response with a school in Paris with which they had been paired, due apparently 

to lack of equipment and technological know-how. The class who were scheduled to 

converse with the Parisian students had planned extensively to share information, not only 

via telecommunications, but through yearbook exchange, letters, video tapes, etc. The 

resulting disappointment was obviously high. In addition, many schools in Canada and 

Europe were not able to achieve the curriculum integration which Bishop Pinkham had 

worked so hard to achieve, and sometimes responses could be slow in coming, or not be 

made at all. This could be particularly disheartening if a group of students had put a great 

deal of effort into developing a topic which they thought was interesting. This last point 

illustrates one of the biggest difficulties of this project: that of developing adequate orgware 



144 CJEC SPRING 1987 

in all the participating schools. In Canada, education is under provincial, rather than federal, 

jurisdiction and there is considerable autonomy at the local board of education. To have 

attempted to link a number of schools through a formal (governmental) process would have 

been a complex and painfully slow undertaking. And although every attempt was made to 

involve schools which appeared to understand the need to integrate the technology into the 

learning process, in the final analysis, the success of the project in an individual school 

depended very heavily on the commitment of teachers and volunteers, and the support they 

were able to muster locally. 

Frustrations with the Technology 

I will return to this key question of organizational arrangements towards the end of the 

present paper, but before doing that I want to focus on the comments made both by 

Williams and particularly Cioni on the technology which was available for this first RAPPI 

project. 

As Cioni notes in her report, the events which led to the creation of RAPPI began in 

1982 at the Versailles economic summit. As a result of that conference, an international 

working group was established to deal with the application of new technologies to educa- 

tion, vocational training, and culture (ANTEM). Although ANTEM is the formal coordi- 

nator of the RAPPI Project, it is fair to say that no real activity involving children had 

taken place until a meeting of the Inter-Provincial Association of Telematics and Telecom- 

munications (IPATT) was held at TVOntario in March, 1985. That meeting took the view 

that the only way of demonstrating the potential of the new technologies was to initiate a 

pilot project. At the time no funding was available for such a project, but IPATT had been 

using the MTS system at UBC for communication amongst its members, and therefore, not 

only had a credit balance of computer dollars (CC$), but had a number of key educators from 

all across Canada who had used the system for computer conferences and electronic mail. 

Thus, the UBC system was chosen, not because of any inherent technical superiority, but 

because it was immediately available for the project, and had a number of people who were 

sufficiently familiar with it in virtually every region of the country, who could provide 

some training at the local level. 

In general the children seemed to have less difficulty than their teachers. Although 

some of the problems faced by the users would have been ameliorated by a more recently 

designed system, such as CoSy, the most critical ones are endemic to any centralized service 

which has to be accessed through low-speed (4,800 baud or slower) lines. Cioni (1986) 

identified some of these problems in her report. 

¢ Editing was a problem; users knew how to use a full-screen editor but 

were unable to transfer the basics of editing to the more rudimentary 

line editor of the system. 

¢ Downloading and printing out or creating text offline and uploading 

caused problems chiefly because the word processing package and the 

communications package did not work together. 

¢ System glitches such as Datapac failure, noise on the line, system down 

for maintenance when some users tried to access the system. (p. 27) 

The Williams report does not separate technical difficulties from other sources of 

frustration, but it is even more apparent from this report that a distributed, rather than a 
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centralized system would alleviate many of the difficulties, namely: 

¢ Waiting for replies; 

¢ Breakdown of computer lines to UBC; 

¢ Print-outs; 

¢ Delays; 

¢ Slow turn-around time for response from other schools; 

* More telecommunication lines (from the school) would open the system to 

more students; and 

« Additional computer hook-ups and more time allowed for participation. 

(pp: 7, 9, 12) 

Some of the other problems which Cioni describes have been solved, to some extent, by 

systems such as CoSy. For example: 

¢ Less talkative and better-designed help screens; 

« A new user-friendly interface is required; 

¢ Extensive documentation and support are needed to develop the users’ own 

editor-transfer facilities, thereby reducing time on the host computer and 

maximizing users' familiarity with their own systems; 

* Ability to use diacriticals; and 

¢ Ability to have real time, side by side messaging. (p. 29) 

However, there can be no doubt that a distributed, third generation system could provide an 

order of magnitude improvement over the best centralized systems which are currently 

available. 

Distributed Messaging Systems 

Imagine a classroom where each student has access, either individually or in a small 

group, to a bit-mapped workstation which is able to do true multi-tasking. Even in the early 

eighties this would have been prohibitively expensive. In 1987, this is reality in many 

classrooms in Ontario which are using tens of thousands of ICONs™ connected to local 

fileservers by a high-speed local area network. Although it was the first microcomputer to 

be specifically designed for an educational setting, the [CON™ is by no means the only 

choice. Although the Apple Macintosh™, the Atari ST™ and the Commodore Amiga™ 

were all designed as stand-alone computers for the home market, they can all be used as 

intelligent workstations to a multi-tasking supermicro such as the VAX", at prices which, 

in the U.S. at least, start at only $300. 
Now imagine the process by which an individual student would handle a message. 

When the student logs-in to his workstation, the system will inform him (probably through 

a system window and a beep) that incoming messages are waiting for him on his 

workstation. The student would invoke the messaging system software by simply pointing 

to the appropriate icon (an incoming mail tray?) and another window would indicate diagram- 

atically the messages being transferred to various folders which the student has already set 

up. Once this is completed, a piece of software, technically known as a user agent (or UA), 

would list the new, unread messages in the various folders complete with other pertinent 

information, such as who was the originator, what is the subject, how long is the message, 
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is it confidential, urgent, etc. This information would also be displayed on windows, so that 

the student could see at a glance the details of all of the incoming messages. 

Using a mouse or trackball, the student could quickly arrange these lists of unread 

messages in a pile, with the most important folders on top, and the less important ones at 

the bottom. This, of course, would be strictly a matter of choice and the student could 

spread all of the folders out in front of him if he wanted. The student could then begin to 

deal with his unread messages, again by simply using the mouse to pick up the ones which 

he felt required the most immediate attention. As each message was displayed and read, the 

student would have a number of choices: he could trash the message; archive it in one or 

several folders; set it so that it would automatically appear again at a certain time or under 

certain conditions. However, probably the most common action would be to reply. 

A typical screen layout at this point in time would have the pile of unread messages in 

one window. Another, much smaller window would be used to advise the student of any 

newly arriving messages, and the contents of the current message would be displayed in a 

third window. Icons and/or pull down menus would appear at the edge of the screen as usual. 

In order to reply the student would point to the appropriate icon (a pen?) and this would 

automatically invoke a very fast, full-screen editor of the student's choice. However, unlike 

most editors currently used on such workstations (e.g., MacWrite™) this would appear in a 

window alongside the original message, and the student could cut and paste items from the 

original message into his reply. Naturally, most of the header fields in the reply would be 

automatically set (subject, recipient, etc.) although the student could always choose to 

override these, and similarly linkages (one-to-one or one-to-many) would indicate the history 

of the discussion. Naturally, the student would have immediate access to spelling checkers 

and other writing aids if he needed to use them. 

The student would also have his own private database of aliases for peoples’ network 

addresses. Such a database is a cross between a personal address book and an automatic dialer 

for the telephone system, the main difference being that an alias could refer to one or any 

number of people, who could well be on different computers and on different networks 

anywhere in the world. Unlike the telephone system, or the regular mail, it is just as easy 

to send an electronic message to a hundred people as it is to send it to one. Having 

completed his reply, the student could then browse through his database of aliases (which 

presumably would be displayed in yet another window) and indicate who should receive 

‘carbon’ copies. Posting the message would be achieved by simply pointing to the 

appropriate icon (a mailbox?), with the student being able to specify whether the message 

was urgent, confidential, required confirmation of delivery, etc. 

Having posted the message, another piece of software, technically known as a message 

transfer agent (or MTA), would handle the myriad complexities of ensuring it is safely 

delivered to the recipient(s). Routing pathways would be established depending on whether 

cost or speed were the prime consideration. If a part of the physical network were tempoarily 

out of operation, the MTAs would seek another route or wait until the service were reestab- 

lished. Furthermore, each and every message would be monitored closely so that the student 

could be informed if it were not possible to deliver it, or if confirmation of delivery had 

been requested. As far as the student is concerned, all of these complexities would be of no 

consequence. The MTAs would make delivering messages to or from other students at the 

other side of the world just as simple as communicating with another student in the same 

classroom. 
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X.400 

At the beginning of 1987, this imaginary scenario is becoming increasingly close to 

reality. The concepts of UA's and MTA's, for example, have been formally defined in a 

series of recommendations adopted by the CCITT (Comité Consultatif International de 

Télégraphigie et Téléphoniqie) in January 1985. These recommendations, known collec- 

tively as X.400, are not intended to replace the X.25 switched packet network (Datapac) 

standards, but provide a set of standards for distributed messaging systems. These standards 

define a number of protocols which allow users on one computer to send messages to users 

on other computers, regardless of the make of hardware or the particular operating system 
being used. 

Distributed messaging systems have been in existence since the world's first computer 

network, ARPANET, was launched in 1969. The UNIX™ community probably has one of 

the largest distributed messaging systems, with over 10,000 computers linked together 

using the UUCP protocol. Netnews, a world-wide combination of discussions and software 

distribution, has become such an indispensable part of the UNIX™ community that each 

host now receives |-million characters of information each day. More recently, Mindflight 

Technologies have developed a similar system, RBCS™, for the ICON™. However, all of 

these systems share the major disadvantage that they are non-standard. Only sites approved 

by the U.S. Department of Defense are allowed to join ARPANET; only computers running 

UNIX™ can use UUCP; and RBCS™ is a proprietary product which is currently only 

available on the ICON™. 

The most significant feature of X.400 has already been mentioned. It is an international 

standard and therefore allows a user on one computer to send a message to a user (or many 

users) on another computer (or many computers) without requiring either the sender or the 

recipient(s) to log-in to a different computer than the one they normally use. Obviously, for 

a message to be transmitted from one computer to another, something has to be responsible 

for establishing the pathway and transferring the message. In X.400, this is done by a 

sophisticated piece of software called the MTA, which automatically and autonomously 

transfers messages from one computer to another. A message is delivered from an MTA to a 

user, or vis versa, by another piece of software, the UA. X.400 essentially defines the 

protocols by which the UA's and MTA's communicate with each other.” Provided these 

protocols are implemented on different operating systems, messages can be exchanged 

between different machines in a way which is totally transparent to the user. 

EAN, which was the world's first implementation of an X.400 system, developed by 

the Distributed Systems Research Group at the University of British Columbia, required 

30,000 lines of code. Although implementing X.400 obviously requires a great deal of 

technical sophistication, the underlying concepts are deceptively simple. Reports in the 

technical press suggest that X.400 is being adopted much more quickly than any previous 

standard. In March, 1985, KDD, the Japanese Telecommunications Company successfully 

demonstrated that their implementation of X.400 could be interconnected with EAN. Since 

then many companies, including Digital Equipment Corporation, the twelve largest 

2 P1 is the Messsage Transfer Protocol (MTA to MTA), P2 is the Interpersonal 

Messaging Protocol (a virtual protocol from UA to UA), and P3 is the Submission and 

Delivery Protocol. When the UA and the MTA are on different machines, P3 specifies the 

protocol between the UA and MTA. An additional protocol, P7, can also be used between the 

UA and MTA. 
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European computer manufacturers, the European PTT's, Teleglobe Canada, and GTE 

Mailnet in the U.S. have announced their intention of implementing X.400 in the near 

future. The reason for its widespread adoption was put succinctly by Gord Farmer, Telecom 

Canada's manager of business development for Envoy 100: "Prior to the acceptance of 

X.400 each messaging system was developed on a proprietary protocol. When it came to 

interconnecting them there was nothing standard between them. What X.400 does is make it 

so that everything can be connected" (Banks, no date). 

The other key feature of X.400 is an electronic analogue of the way the post office 

handles mail: that of an envelope and contents. A message is a technical term which refers 

to the unit of communication at the session layer. This should not be confused with the 

more primitive concept of electronic mail. A message can be of arbitrary length, and so a 

software file millions of bits in length is still considered a message. The envelope/contents 

concept essentially allows the user to put whatever contents he wishes in an envelope, 

regardless of whether it is simple text, computer graphics, digitized sound or video, or even 

computer software. This is nothing like as simple as it would seem at first sight, since 

special characters may be interpreted as operating system commands by different computers. 

As a result, a great deal of work has to be performed by the software to ensure ‘that what a 

sender inserts into an envelope is exactly what the recipient(s) will receive. 

This, of course, is closely tied to the concept of reliability. If a user is to send a file of 

several million bits of software electronically, say from Vancouver, B.C. to Oslo, Norway, 

it may well be next to useless if a handful of errors occur in the middle of the file. The 

situation is ever worse if the file gets lost as it is being transferred from one MTA to 

another. Again, a great deal of the complexity of X.400, which is not apparent to the casual 

user, is in ensuring the highest possible level of reliability and closely monitoring the 

progress of each and every message as it is sent from one computer to another. 

X.400 is also inherently independent of the type of the physical media over which the 

messages are sent. X.400 systems can and do use X.25 switched packet networks, direct dial 

telephone networks, leased lines and high speed local area networks. X.400 will work 

equally well over satellites, CATV cable, fibre optics, etc. As a result the user is not 

concerned that, for example, cable inherently has far fewer data transmission errors than a 

telephone line. Similarly, in the vast majority of cases, the user is not concerned at the 

speed by which a message is transmitted from one MTA to another. On the other hand, the 

system is flexible enough to have alternative pathways which may be chosen if speed is 

critical, if economy is needed, or if one node of the network is temporarily unavailable. The 

simple elegance of the system means that the user need only use the computer and operating 

system he habitually uses. His user agent will use standard features of that operating 

system, such as the full-screen editor, with which he is both comfortable and familiar, and 

the interface between the user and the UA will use data transmission speeds which are 

normal for such activities, namely, 19,200 baud for ASCII terminals and much higher for 

bit-mapped workstations. All of the complexities of ensuring that his messages are reliably 

and speedily delivered to users around the world, and that incoming messages are placed in 

his own work area, are handled competently and automatically by the UAs and MTAs. 

X.400, therefore, promises to be the first step in the creation of a virtual network. It is 

important, however, to remember that work on X.400 is just beginning. It is not likely to 

be available on major microcomputers such as the IBM PC™ until the latter part of 1987, 

and some of the user friendly features described in the previous section will not be available 

until X.400 is implemented on the Macintosh™, ICON™, Amiga™, etc. However, some 
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non-standard messaging systems, such as RBCS™, already make reasonable use of pull- 

down menus and a mouse or trackball, so it seems likely that these systems will eventually 

adopt X.400 or be replaced by systems that confirm to the international standard. 

Systems for Conferring 

It is clear that, at least in the area of electronic messaging, many of the technical and 

associated frustrations will be eliminated when X.400 becomes widely available. Many 
university researchers are already using such systems, and such users are immediately alerted 

to the fact that a message from halfway around the world has arrived on the system they are 

currently using, be it for word processing, AI research, simple calculations, or whatever. 

Because the users do not need to dial-up some remote computer to check their messages (all 

too frequently to find that the remote system is down for maintenance), even such things as 

speed and frequency of response are dramatically improved. 

Messages, whether they are one-to-one, or one-to-many, lack many of the features 

which systems such as CoSy have shown to be so useful in group discussions. X.400, it 

will be recalled, specifies the protocols to be used between the MTAs and UAs. Current 

implementations make it a reasonably useful tool when two people wish to confer, but a 

great deal more work is still necessary to design a more general distributed conferring 

system. 
In a very real sense, Netnews already is such a distributed system, but has bypassed the 

central problem by sending everything to everybody. As a result the communication costs 

for distributing Netnews in the U.S. alone are reported to be in excess of $1-million per 

month. In the school system, this would exacerbate a problem already observed with 

RAPPI: that children, even in high school are not familiar with techniques for reading selec- 

tively and skimming. Even though I would argue strongly that such techniques should be 

learned early in grade school, I still believe that technologies should be designed to improve 

human interaction and facilitate the acquisition of knowledge. For all its achievements, I 

regard Netnews as a step in the wrong direction. 

Perhaps more hopeful is the EDAN project, which will be launched by TVOntario and 

the Ontario Ministry of Education early in 1987. This project will allow 75 schools from 

Ontario to use CoSy running under VMS™ on TVOntario's VAX™. Although it will 

replicate some of the work of RAPPI, it will allow much more attention to be paid to 

providing workshops and other means of assistance to the teachers. The project also has the 

advantage of having all of the participating schools use the same type of computer, the 

ICON™ and a common communications package, ICON Access™, 
The same project will also use the RBCS™ software to allow distributed messaging 

directly between the schools. The fact that RBCS™ uses non-standard protocols will not 

present problems until the participants want to communicate outside the schools identified 

in the project. Hopefully they will ask, at an early stage, why they cannot send a message 

to TVOntario's VAX™ in the same way as they send one to another ICON™. Similarly, 

once they have begun to communicate, a) with each other directly using RBCS™, and b) 

with each other via the VAX™ using ICON Access™ and CoSy, they will also ask why 

they cannot have the best of both worlds, (i.e., the functionality of CoSy and the 

convenience of distributed messaging). 

An even more ambitious initiative is being planned by the Knowledge Network in B.C. 

(Forsythe, Hart & Sinclair, 1986). Although the projects in this initiative will use many 

different media (satellite television, computer conferencing, audio conferencing, slow-scan, 
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compressed-video, VSATs, etc.), all of them have been carefully built up from the grass 

roots to meet real educational needs. An important part of this initiative is to establish 

collaborative efforts which transcend the usual provincial boundaries. If students in the 

public school system are able to use relatively primitive technologies to converse with and 

collaborate with their peers across Canada and around the world, then it is surely reasonable 

to expect educational administrators and researchers to do likewise. As a result, people doing 

world class work, which appears relevant to the initiative, have been approached informally 

to explore the possibilities of co-operation, regardless of where they are physically located. 

Assuming funding is approved, one of these projects will develop a prototype node which 

will serve a given geographic region. Such a node will offer state-of-the-art services to 

schools, including X.400 messaging, database access, computer conferencing, etc. and 

provide an infrastructure of organizational support to ensure that these are integrated across 

the curriculum. One of the goals of the exercise would be to encourage similar nodes to be 

established by ministries of education, school districts, and schools across Canada and 

internationally. Although these nodes would begin by using CoSy as a conferencing 

system, it is anticipated that research would be undertaken in tandem with this work to: 

1. Specifically design a system which pays special attention to the needs of children; 

and 

2. Begin to link these nodes into an integrated network, using the X.400 recommen- 

dations as the inter-node protocol. 

Such an approach will allow the node(s) to use leading edge, but proven technology, 

which is currently deemed too expensive for in school use. For the past 30 years, the cost of 

computer hardware has consistently declined by 40% per annum and there is every reason to 

believe this trend will continue. The nodes, therefore, will be reasonably indicative of the 

technologies which will be available for classroom use by the end of the decade and repre- 

sent the best possible prediction of third generation telematic technologies, which Cartier 

(1986) suggests will start to appear at that time. 

By developing such a systems architecture, and working collaboratively with 

researchers at Guelph, OISE, and elsewhere, it seems likely that by the time the third 

generation telematic technologies are widely available, the problems of implementing 

distributed conferring systems will have been largely overcome. Every student will not only 

have the world in the classroom, but the present low-bandwidth communication channels 

will have been replaced with a virtual network which really does allow people to confer 

rather than to conference. 

The Issue is Learning 

No matter how attractive new or emerging technologies may seem, the educators must 

continue to remind themselves that the issue is learning, not technology. As I noted at the 

beginning of this paper, it is far too easy to forget that there is a wealth of experience which 

is generally applied automatically to the production of, say, printed course units, but 

frequently ignored when more hi-tech media are involved. It seems to me that good Open 

Learning starts with the needs of the learner and chooses whichever technologies are most 

appropriate. Naturally there are biases, so that a redbrick university is likely to continue to 

use formal lectures of one or two hours duration, despite the evidence that such methods are 

inefficient and ineffective. A distance learning institution with an expensive printing press 
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is likely to continue to churn out correspondence materials, even for courses which have 
low enrollments or which are poorly presented using the printed word. And similarly, 
knowing the energy and enthusiasm which some institutions have committed to the develop- 
ment of computer-based education, it should come as no surprise to see such institutions 
showing a marked preference for CBE, regardless of whether or not it is appropriate. The 
example of the part-time student who had to regularly drive 20 miles to a terminal in order 
to conference with his supervisor (McCreary & Van Duren, 1987) is indicative both of the 
power of the medium and the vagaries of inappropriate learning systems design. 

In an effort to address this problem, David Godfrey and I (Godfrey, Hart & Woolard, 
1986) have developed the concept of implementation engineering. This is a systematic 
approach to the design, production, and delivery of learning systems that goes well beyond 
the scope of course design. Certainly, even less is known about the implementation 
problems than, say, software production problems, but careful attention to details and 
patterns, and the search for rules that can be successfully applied in a variety of circum- 
stances mark the beginning of implementation engineering as a recognizable and major 
category for telemathetics. For Canada, which already has an international leadership in 
communications and Open Learning, the implementation questions are in many ways the 
most challenging, which with future study and practice, will lead to equally spectacular 
results. 

This concept has been used, with some success, in the introduction of CBE at North 
Island College (Cowper, Godfrey, Hart & Sterling, 1987) and East China Normal Univer- 
sity (Godfrey, Gong, Hart & Smit, 1988). Furthermore, the experience of these projects 
confirm Dubrov's thesis that, for any significant technical advance to be applied success- 
fully, the organizational arrangements must be developed to ensure that students and tutors 
alike are able to use the hardware and software effectively. Although the content of the 
knowledge may be contained in resources such as CBE, laserdisks, audio tapes, books, etc., 
knowledge itself is as much the process or skill of acquiring it as it is the content (Forsythe 
& Hart, 1980). As a result, any coherent, systemic approach which is applied to the use of 
new (or old) technologies in facilitating learning, inevitably includes a professional educator 
or tutor as a vital part of the delivery service. The role of the tutor is that of a guide, 
catalyst, learning helper, and motivator as well as an expert learner — in fact very much the 
role which Catherine Williams and other teachers around the country played wherever 
RAPPI was successfully integrated into the learning activities of an individual school. 
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Next Steps 

Introducing Computer-Mediated Communi- 
cation into a Distance Education System 

Tony Kaye 

Abstract: Distance education institutions teaching at university level now exist in a 
wide range of countries, and many of these institutions cater successfully to very large 
numbers of students. However, opportunities for discussion and collaboration between 

dispersed and isolated students and tutors in such institutions are often severely limited. It 

is argued that computer-mediated communication methods could in principle have a powerful 

role to play in enhancing communication between and amongst students, tutors and course 
development staff in distance teaching universities 

This article examines the potential of computer communications in a distance edu- 

cation context with specific reference to some early trials of electronic mail and computer 

conferencing at the British Open University. Three main challenges are identified in trying to 

introduce this new technology: scale, integration and optimisation. Barriers to acceptance 
of computer conferencing as an educational medium for distance learners and tutors are 

described and analyzed. Particular emphasis is placed on the importance of the role of 
tutors as potential moderators of conferences for distance education. 

INTRODUCTION 

Distance education methods for university level studies are now part of the normal 

educational scene in many countries. For example, in Britain, applications for undergraduate 

courses at the Open University (OU) in 1986 exceeded 56,000, even though only 20,000 

new places were available. Altogether the OU has more than 120,000 students in its 

undergraduate and continuing education programmes, making it Britain's largest university 

and training agency. Other distance education universities deal with even larger numbers of 

students. For example, the Central Chinese Radio and Television University with over 

800,000 enrolments, the Sukhothai Thammathirat Open University in Thailand, and 

Universitas Trebuka in Indonesia are likewise demonstrating that distance education at 

university level is being adopted successfully in a wide range of contexts (for recent discus- 

sions of distance education at university level, see Rumble and Harry, 1982; and Henri and 

Kaye, 1985). 
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However, despite this degree of success, there is room for improvement in the methods 

adopted by institutions of mass higher education; in fact there are a number of problems 

associated with the teaching methods currently used by these large-scale distance teaching 

enterprises. Some of these problems are linked to the shift of the major cost elements in 

distance education, as opposed to face-to-face education, from student-related, recurrent, 

teaching costs to course-related materials development and infrastructure costs. They include: 

¢ the expense of up-dating and modifying mass-produced print and audio- 

visual materials (a course life of 5-8 years seems to be generally considered 

as necessary to amortise high materials development costs); 

¢ the difficulty of introducing innovations in teaching or delivery methods 

into highly standardised and centralised production and distribution systems; 

¢ the relative inflexibility of many distance education methods in responding 

to individual students’ needs, interests, and experiences; and 

¢ the limited opportunities for dialogue and group interaction amongst 

students, and between students and tutors, within what is predominantly a 

one-way communication system. 

Some of these problems can become particularly acute when a system originally 

designed for handling very large population introductory courses is required to deliver, 

nationally, a wide range of higher level low population courses, in response both to the 

diversity of student interests and to academic expectations of what constitutes a compre- 

hensive university curriculum. In 1985, for example, over a quarter of OU undergraduate 

courses had less than 200 enrolments. In addition, a number of low population post-graduate 

courses are being added to the academic programme. 

In principle, there are a number of ways in which the new information technologies 

(see Figure 1, next page) could be applied in the OU system to help overcome some of 

these problems — when and if sufficient numbers of students and tutors have access to the 

necessary home-based computer equipment. Electronic storage of text materials could allow 

for on-demand printing (thus enabling material to be easily revised and up-dated, and 

avoiding warehousing costs), for establishment of course-related and administrative data- 

bases, and for mailing of interactive text to students on disk. CAL software, as now, could 

be made available for on-line access, or mailed to students on disk. And, central computer 

conferencing software could provide an opportunity for easy communication and interaction 

amongst our widely dispersed populations of students and tutors. 

The University has in the past been a major innovator in the use of computers and 

information technology, in the running and administration of its system (i.e., student 

registration, fee payments, records, assessment, etc.), in communications between the 

thirteen Regional Offices and the Milton Keynes campus, and in its teaching (e.g., use of 

CAL materials in many science, mathematics, and technology courses). The University's 

Academic Computing Service (ACS) network provides computing facilities at terminals in 

around 300 local study centres, as well as to a small number of current and planned courses 

which require students and tutors to have home microcomputers and modems. Users can 

access this network from a number of dial-up nodes throughout the country, generally based 

in the University's regional offices — this provides around two-thirds of all current students 

with local or 'a band' call rate access. The justification for home computing facilities has 

generally been made in terms of students needing to spend significant amounts of time 



NEXT STEPS 155 

FIGURE 1. Using the New Information Technologies in Distance Education. 
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However, little practical thought has been given so far to the potential of using home- 

based computer facilities to enable students, tutors, and central and regional faculty and 

administrative staff to communicate with each other through electronic mail and computer 

conferencing, nor to the ways in which on-line facilities could be used for relatively econom- 

ical up-dating of courses (e.g., through the creation of course data-bases). 

Computer-Mediated Communication 

Electronic mail and computer conferencing are both examples of current computer- 

mediated communication technologies. These technologies allow individuals and groups of 

people to carry on discussions and conversations over a computer network regardless of time 

and place constraints, via messages keyed in to microcomputers connected by telephone to a 

central computer. Four features stand out as being practically tailor-made for use by 

students, tutors, and course developers in distance education systems: 

* once the equipment (microcomputers, modems, mainframe) and necessary 

software and network facilities are in place, communication costs are very low 

(the great majority of OU tutors and students should be able to access our 

mainframe computers at local call rates of about 50p per hour [ = about one 

Canadian $] on evenings and weekends); 

* communications, whilst being virtually instantaneous to the mainframe 

computer, are asynchronous, unlike face-to-face meetings or telephone calls and 

conferences (messages can be entered and retrieved when convenient to users of 

the system, permitting time for reflection and for thoughtful composition); 

¢ all communications are stored until deliberately deleted, and can be filed in 

such a way as to be immediately accessible when required — a feature not found 

with face-to-face and telephone communication unless burdensome recording 

procedures are employed; and 

¢ the processing power of the mainframe computer and its communications 

software can be used to organise and structure inputs, outputs, and communica- 

tion patterns in a variety of different ways. 

This last point is of particular importance. Although current computer conferencing 

software packages vary in their degree of sophistication, several can support the following 

functions: 

¢ electronic mail, both one to one and one to groups, usually with automatic 

signalling of mail that has been read; 

* computer conferencing, with the ability to assign specialist roles to differ- 

ent participants (moderator, secretary, read-only membership, etc.), and with 

different categories of conference (open, closed, private) and in some systems, 

the possibility of creating branching conferences; 

* private notepads for personal documents and notes; 

¢ signalling of current on-line participants, with the possibility of synchro- 

nous communication; 

* adirectory of members with users' names, addresses, interests, etc.; 

* on-line text editing; 

¢ free text search and retrieval, enabling participants to access messages by 
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topic, date, name of sender, or by any given string of characters in either the 
text or header; 

* voting or polling on forced-choice questions, with instantaneous display of 
results; and 

* transfer of files, both to and from other systems (e.g., data-bases, electronic 
mail systems) and to and from the user's microcomputer. 

A computer-mediated communication system is thus qualitatively different from other 
interpersonal and group communication media. In our context, it should be seen as a new 
medium which could permit us to do new things, and not simply as an electronic replace- 
ment for correspondence tuition, face-to-face tutorials, or telephone contact. In fact, there is 
some research evidence to demonstrate that introducing computer conferencing technology 
into organisations and communities (e.g., dispersed communities of scientists) may actually increase the frequency of other forms of communication, partly because it enables people 
who would never have met/communicated otherwise to make contact with each other very 
easily (see, for example, Kerr and Hiltz, 1982; Hiltz, 1984). Participating in an open 
computer conference, can be highly serendipitous. One can type in a suggestion, or a 
request for help or advise (rather like throwing a bottle with a message in it into the sea), 
and then discover upon logging in a few days later that several other, possibly unknown, 
participants have responded with suggestions and ideas. As a result, networks of 
relationships and contacts can develop in totally unanticipated patterns. 

THE POTENTIAL OF COMPUTER-MEDIATED 
COMMUNICATION FOR DISTANCE EDUCATION 

Assuming that the necessary pre-conditions can be met (Bacsisch, 1987), the challenge 
of introducing this technology into a complex distance education system like the Open 
University's will lie in developing new forms of course design which can not only accom- 
modate this new medium, but also exploit it to its best advantage. This needs to be done 
without overloading the system, and thus leading to large increases in course presentation 
costs. Merely adding such a facility to our present course model may not only represent a 
significant additional cost, but also be pedagogically ineffective. There is little experience to 
g0 on, as yet, in the educational applications of computer conferencing within dedicated 
distance teaching systems like that of the Open University. Current educational applications 
are either as an alternative to correspondence tuition for external students (e.g., at New York 
Institute of Technology, see Haile and Richards, 1984), as a tool for in-service management 
training at the Western Behavioural Sciences Institute (Feenberg, 1986), as a supplement to 
conventional face-to-face teaching, as at Guelph University, or as the unique teaching 
medium on totally electronic Master's level courses, as in the Connected Education project 
at New School for Social Research in Manhattan, which uses the EIES computer at New 
Jersey Institute of Technology (reported in Kaye, 1985). Only a few reports of specific 
projects using computer conferencing in conjunction with other media, specifically for 
distance education, have been published to date (see Davie and Palmer; 1984; Harasim, 
1986). 

Study of projects such as these would lead us to believe that, as far as pedagogical 
issues are concerned, there will be three main challenges in trying to use computer-mediated 
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communication in the Open university situation: 

¢ scale: most current applications of computer conferencing in the educa- 

tional field have concerned small groups of students (i.e., in the tens), 

rather than the much larger student populations typical of many distance 

teaching projects; 

* integration: this new technology must be integrated not only with existing 

print and audiovisual media, but also into complex course development and 

presentation systems, involving central teams preparing materials to be tutored 

by intermediaries (to make best use of these new technologies, it will 

undoubtedly be necessary to re-think many of the standard course development 

and presentation methods, and this will probably involve major enhancements 

of tutors’ roles); and 

* optimisation: it makes little sense to use these technologies merely to 

replace existing procedures (e.g., electronic mail as a substitute for postal 

correspondence or phone calls, computer conferencing as a substitute for face-to- 

face tutorials), since the unique characteristics of computer-mediated communica- 

tion should be used where they can provide maximum benefit in terms of the 

quality of learning which they can promote. 

The problem of scale can be tackled in several ways. Firstly, a clear distinction should 

be made between one-way and interactive use of computer-mediated communication. In the 

former case, one could envisage, for example, the use of a data-base under the control of a 

designated member of a course development team, to be used for stop-press and up-dating 

items (thus helping alleviate the problems of inflexibility and fossilisation of mass- 

produced course materials). Course developers and tutors might be invited to submit sugges- 

ted items for inclusion to the data-base editor, and students would have read-only access. 

Such a facility would work equally well regardless of the total number of students on the 

course — in fact the cost advantage of computer-mediated communication over postal 

mailings increases with numbers in this case. 

In the latter case, interactive use in the individual or group mode, the tutor group 

might be considered as the basic unit within which communication occurs. The Open 

University norm of 25 students to one part-time tutor fits well within what is probably an 

optimal group size for computer conferencing applications such as on-line seminars and 

tutorials. It is also a size which easily permits the establishment of self-help groups, 

especially as the students would have had the opportunity to meet face-to-face and. thus get 

to know each other personally. 

However, this does not imply that communication should occur only within individual 

tutor groups. One could envisage, in addition, the setting up of a conference which could 

permit all tutors and course developers to share information. Such a facility could be used 

for briefing, comparing marking and tuition practices, obtaining specialist help, evaluation, 

and feedback. Finally, on relatively low population courses, it would not be out of the 

question to have a general course conference to which all students and tutors could 
contribute. 

Integration of computer-mediated communications into an existing distance teaching 

system is a more problematic issue than that of scale. It is probably only through exper- 

ience of using the technology that the best ideas will appear for integrating the medium 
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with core course materials. In this context, it might be useful to explore the potential of 
computer communication for course development; experience of use of EIES by groups 
working on common projects demonstrates that computer conferencing can be a very 
effective medium for achieving consensus and for joint preparation of working group 
reports. Such a facility would certainly make it easier for dispersed members of course 
development teams to contribute to discussions on course content and objectives. And out 
of such an experience, ideas for using computer conferencing in teaching may well develop. 

Optimisation of computer-mediated communication technologies for distance education 
will flow from two key features: 1) the potential for group communication, and 2) the fact 
that all information can be stored, organised, and retrieved at will. Straight away, this 
provides an opportunity for learners in the system to contribute and share their own know- 
ledge and experience, changing a course from an inert set of pre-packaged materials into 
something much more dynamic and learner-centered. Research is needed to investigate how 
computer-mediated communication can best be used to facilitate cooperative learning, 
discovery learning and development of problem-solving and critical thinking skills. On the 
negative side, it will also be necessary to identify ways of helping users deal with the 
potential information overload which often occurs on systems using these technologies. 

In general, computer-mediated communication has the potential for being more than 
just an electronic substitute for correspondence tuition and face-to-face meetings in the 
distance education context. This potential should be increasingly realised as the necessary 
equipment and software, coupled with access to low-cost communications networks, 
becomes more widely available. And as experience with using these technologies for educa- 
tional purposes builds up, so new applications should develop — cooperative networking 
projects, skill exchanges, and peer teaching, are some of the more exciting examples which 
come to mind for the future. In the meantime, the immediate task is one of initial appro- 
priation of what is, for us, a new medium of communication. 

A STRATEGY FOR INNOVATION 

Introducing a new technology into large-scale, well-established, systems is proble- 
matic. Excellent reasons can always be found for continuing to use well-tried methods rather 
than venturing down new and unexplored paths. The history of educational technology, as 
we all know, is littered with experiments and technologies that failed to realise their full 
potential. Hopefully, we have learned from these mistakes. Our strategy for introducing and 
developing the use of computer-mediated communication in the OU system is essentially 
gradualist, based on the notion of helping a network of potential users to develop as and 
when the value of this technology begins to be appreciated. The strategy is based on a 
number of elements. 

1) Introduction of interested faculty and administrative staff to the use of, 
firstly, electronic mail, and secondly, conferencing, both from office terminals 
and from home-based equipment (micro-computers with modems and suitable 
communications software). Many faculty staff prefer to do their course 
development and writing work form home, and a priori, should be ready 
customers for text-based computer communication facilities for tasks such as 
commenting on draft materials, collaborative authoring, and preliminary 
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discussion of agenda items for meetings. 

2) Investigation of existing conferencing software packages for installation on 

one of our mainframe machines, we have looked at a number of commercially 

available systems, including PARTICIPATE, PortaCOM, VAX Notes, and 

CoSy, and finally decided on CoSy.! 
3) Initial trials of computer communications, as an add-on facility, with a 

small selection of OU courses which already required students and tutors to have 

micro-computers and modems at home for their course work (this year, these 

trials used MAIL MANAGER, a professional electronic mail package developed 

at Stanford University, and installed on our DEC-20 machines; next year, they 

will continue with the VMS version of CoSy, installed on a VAX mainframe). 

4) Development of a strategy for using computer conferencing as an integral 

element of the design of a new Open University course — An Introduction to 

Information Technology — which is being planned for first presentation in 

1988. This course will require all students (about 2,500) and tutors (about 100) 

to have, at home, an MS-DOS micro-computer with a modem and printer, to be 

used for the course practical work (e.g., word processing, spread-sheets, data-base 

construction, etc.) as well as for communications with other students, course 

developers, and various on-line data-bases. 

5) Research and development work into the use of computer-mediated 

communication in distance education.? 

The remainder of this paper refers to (3) above, and is a brief analysis of our 

impressions from the trials undertaken during 1986 of the use of the MAIL MANAGER 
electronic mail software on two courses. 

lSome of the reasons for this decision are perhaps of interest: 1) CoSy was developed 

with a university environment (Guelph University, Ontario), for use by faculty staff, 

administrators, and students in their conferencing packages and is simple, easy to learn, and 

functional. CoSy's three principal modes are personal mail, conversations for informal group 

discussion, and conferences for more formal, organised, group interactio; 2) It has been 

adopted by BYTE magazine for their information exchange (BIX), which is now probably the 

busiest publicly available computer conferencing facilty in the world. This gives an additional 

guarantee of future support for the software; 3) We were able to obtain the source code, and are 

being encouraged to tailor CoSy for our own specific applications. No other commercially 

available package would allow us to do this. 

2 This work currently has two main strands: a) evaluation of user reactions to current 

computer conferencing facilities, and the identification of optimal ways of using them in an 

educational context. We are in touch, via conventional channels as well as through various 

computer conferencing systems, with other researchers in this field in several different 

countries [notably Canada, the USA, Denmark, Australia, and France]; b) development of new 

software for use on distance education work stations (the Thought Box project, see Alexander, 

1986). This software is being designed specifically for a home-based learner to support both 

local functions such as word processing and remote functions such as communication with 

other learners, with tutors, and with on-line data-bases — the analysis of the problems 
experienced by naive users in learning to master existing conferencing software will be a 

valuable input to this project. 
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SOME PILOT EXPERIMENTS 

Below is a description of the courses and user groups chosen for trials in 1986. 

1) A new undergraduate Cognitive Psychology course in which each of the 
24 tutors were provided with a Macintosh 512K micro-computer and a 
DACOM auto-dial modem. The Macintosh is used for a number of experiments 
in the course, as well as for some AI work (carried out with students at day 
schools and summer schools). The use of the modem and the electronic mail 
facility was an add-on element, which the course team thought would be 
valuable for stop-press notes from the course manager, for discussion of 
problems with the course experiments, and for providing a rapid feedback 
channel for problems encountered by students and tutors during the first year 
of presentation of the course. Students on the course did not use this electronic 
mail network, as they did not have the necessary equipment, but it was hoped 
that the tutors would be able to propose ways in which such a facility could, 
potentially, be used for tutorial purposes were students to have access. 

2) A continuing education course, one of several involving the Science and 
Engineering Research Council (SERC) on the topic of Software Engineering. 
This course involves about 100 hours of study time, spread over up to two 
years. It contains a significant hands on component, making use of an OU- 
designed micro-computer, together with a modem, to access the university's 
mainframe machines for undertaking programming and software development 
exercises. Students can choose when to enrol, whether or not they undertake 
formal assessment, and the extent they wish to make use of a tutor. Unlike 
undergraduate courses, there are no group tutorials, but tutors give individual 
help by telephone or correspondence, and, for those involved in the trial, 
through electronic mail. 

In each course, one group communication facility (a course bulletin board) was set up 
as users self-registered on each network, so their ID's and names, together with a few 
personal details, appeared in another bulletin board (bboard members), thus giving each user 
the opportunity to direct personal mail to any other user. 

What Have We Learnt from These First Trials? 
Firstly, the negative points. There is no doubt at all that, however great the educational 

potential of text-based computer-mediated communication might be, a certain number of 
basic technical conditions must be met before any but the most devoted hackers will 
actually use this technology. Three factors are of obvious importance in this context: 1) the 
equipment; 2) the communication link; and 3) the software. For the tutors using the Macin- 
tosh micro-computer, the equipment was less of a problem than for the students and tutors 
in other groups — after all, they only had to connect together their micro-computer, 
modem, and telephone, before calling the network (and they had auto-dial modems). But 
those in the Software Engineering course had, in addition, to power up and connect a TV 
receiver to provide the screen display; and, they did not have auto-dial modems. The commu- 
nication link is the next problem. Parameters have to be set correctly, characters transmitted 
without corruption, and the connection made to the mail/conferencing software 
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on the host computer. Finally, the messaging/conferencing software has to be used 

correctly. For computer-naive users, this means that the commands must be intuitively 

evident, and the system easy to learn, transparent, and forgiving. 

Our trials have clearly shown that all three of these technical aspects of the 

communication process are problematic. Some tutors had to wait several weeks before BT 

installed the new style telephone sockets needed for modem use, others had difficulties with 

connector cable fittings, and one had a modem that failed on its first use (despite the fact , 

that they had all been tested beforehand). Of the 24 tutors in the first group, two failed even 

to register on the system either because it all seemed too complicated to set up, or because 

they failed miserably in their first attempts at access. A fairly regular (and perservering!) 

user reported 42 failed connections in a two-month period. Each of these calls actually got 

through to the University's computer network (thus clocking up at least one telephone 

charge unit) but in each case, for one reason or another, it was not possible to access the 

particular machine (a DEC-20) on which the mail system was installed. Finally, most users 

found the Mail Manager electronic mail software hard to learn and confusing to use. Many 

people failed to register correctly. The self-registration procedure was awkward, complex and 

unforgiving. Once registered, it proved impossible to modify one's personal details, or to 

correct keying errors. The log-in procedure was lengthy and error-prone, involving dialing a 

local phone number, to access the OU network, then choosing the right machine (the 

Milton Keynes DEC-20), then typing a special log in name (e.g., "d309.a-kaye" for myself 

on the Psychology course network), followed by a study centre number and a personal 

identifier. The actual mail system proved confusing to many users (e.g., the same com- 

mands can produce different results depending on which J/evel of the system one is in). Many 

people experienced difficulty in using the bulletin board facility, hardly surprisingly, as it 

was called by different names depending on the commands given (to send a message to the 

Cognitive Psychology course board, for example, one addressed it to "d309" — the course 

code number — but to read the bulletin board, one entered "bboard" at the Mail Manager> 

prompt. To compound the confusion, when the bulletin board appeared, it was called by the 

machine "d309.mail.txt.1"!) Any user naive enough to address messages to "bboard" never 

saw them again. They ended up on the DEC-20 system programmers’ bulletin board! 

We are assuming that these technical and design problems can be overcome, to some 

extent, in our context for next year. We will be using proper conferencing software (CoSy) 

instead of a complex electronic mail system, and new mainframe machines are currently 

being installed which should help in reducing access problems. However, even if the equip- 

ment, log in procedures, and messaging system were made as easy to use as, say, any of the 

messageries on the French Télétel system, we would still have a second, and even more 

problematic, layer of factors to consider before knowing whether, in reality, this technology 

can be of use in our situation. 

This second layer is concerned with user motivation, and with the factors which 

underlie personal preferences for particular modes of communication. We all know of people 

who love face-to-face meetings, others who are addicted telephone users, and even some who ~ 

prefer writing and receiving letters and memos to talking on the phone or going to a 

meeting. And, there are people who feel a stronger need to communicate with their fellows 

and colleagues than others. Taking the Cognitive Psychology tutor group, it should be 

pointed out that tutors on the average OU course rarely communicate laterally (i.e., with 
each other) except on special occasions such as tutor briefing and de-briefing meetings at the 

beginning and end of a course, and, for those courses which include one, at residential 
i eee ee 
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summer schools. Although potentially forming a good basis for subsequent contact on an 
electronic network (it is good to be able to put a face and a personality to the receiver of 
one’s messages), such communication is not absolutely necessary for tutors to be able to 
perform their OU work. This perhaps explains why, amongst these tutors, there was a 
definite split into four more or less equally sized groups: 

1) those who won't use the network, either because they are too busy, or just 
not interested; 

2) those who use it very little, because they are slightly resentful of the time 
it takes, for which they are not being paid, and who, in any Case, are "not 
interested in computers"; 

3) those who were interested in the idea, and tried, but then gave up, mainly 
because of access problems and other technical factors: and 

4) those who take to the medium, and become regular users, mainly for 
personal messages. 

If one takes the last two groups (those in principle favourably disposed to this 
medium) and assumes that there is a definite need for communication which cannot be, or is 
not, satisfied through other channels, there is still a further layer of factors to be considered. 
These are concerned with learning to use a new medium of communication, which, while 
sharing some of the properties of telephoning, of audio-conferencing, of letter-writing, and 
of face-to-face meetings, is yet unique. As a result, the protocols, standards, and behaviours 
associated with the more traditional forms are not appropriate. It is therefore hardly 
surprising if new users experience problems in appropriating this technology. For effective 
and stimulating communication to occur it would seem that two factors, other than those 
already mentioned, are critical: 

1) users must develop a regular habit of logging on to the system to read and 
respond to new messages, and to initiate their own contributions (for example, 
one of the PMT600 tutors logs in four or five times a week to check mail from 
students and post contributions to the bulletin board); and 

2) for formal conferences, there must be an effective conference animateur or 
moderator, who encourages new users to join in the discussion, who keeps the 
discussion focussed, and who provides periodic resumes and syntheses of the 
progress and main outcomes of the conference (Brochet, 1985; Feenberg, 1986). 

During our trials with CoSy in 1987, we hope to concentrate our activities on this last 
point, as it is clear to us that our tutors will be key figures in the development of computer 
conferencing in our system, as they will not only have to deal with personal queries from 
individual students, but also assume the responsibilities of conference moderators. Dealing 
with individual queries via electronic mail should not present particular problems. The skills 
which tutors have already developed in writing comments on students’ assignment scripts 
should be readily transferable. These skills are concerned with commenting positively on 
students’ work, valuing their contributions, adopting a personal and friendly writing style, 
and so on. Electronic mail, with its much faster turn-around time than for written correspon- 
dence, will undoubtedly be seen as beneficial by students. It is, however, in the area of 
group communication within tutor-student conferences that we are most likely to run 
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into problems. Neither tutors nor students are familiar with computer conferencing, and in 

the large numbers of group conferences that we are likely to be establishing, it is evident 

that there will be a wide variety of conferencing styles, some of which will be more or less 

successful than others. The next major phase of our work will involve careful investigation 

of the most appropriate ways of stimulating effective communication through the 

interactions between students and tutors within electronic conferences. 

In concluding this interim report on the early trials of computer-mediated communi- 

cations at the Open University, it is important to stress that the successful use of this tech- 

nology in our system will depend, above all, on the tutors. This is a technology which is 

liable to change their normal ways of working and interacting with our students, and, poten- 

tially, its use could consume enormous amounts of time. For example, the fast turn-around 

on electronic mail is likely to encourage students to indulge in much more frequent written 

dialogue with their tutors than is the case at present, and thus present serious overload 

problems for which we will have to provide training in coping skills (Hiltz & Turoff, 

1985). On the other hand, the use of a group space for dealing with student problems could 

well protect tutors from having to answer the same or similar query several times over with 

each individual student, and thus save them time. The operation of conferences will require 

tutors to encourage newcomers to enter comments, to give careful attention to each student's 

contribution, to monitor conference activity, and to provide resumes, from time to time, of 

the discussions. Perhaps the key skill that tutors will need to develop will be that of encour- 

aging students to help each other as much as possible within the conference workspaces. 

Then, if the right balance can be achieved, conferences could become self-regulating, only 

requiring occasional inputs from a tutor to maintain homeostasis. 

LOOKING AHEAD 

This paper has done little more than describe and analyse a particular stage in the early 

adoption of computer-mediated communications in an institution which in many ways is 

unique in its structure, scale of operation, and teaching methods. It is difficult to know how 

the early trials of the use of computer communications will develop at the Open Universtiy, 

but it is already clear to us that certain pre-conditions must be met if this technology is to 

be of more than marginal importance in our teaching. 

1) The necessary equipment must be easily available in students’ and tutors’ homes, 

and simple, inexpensive and convenient to use. The current generation of equipment 

and software does not meet these requirements; however, as Roger Hart has pointed 

out in his paper in this issue of CJEC (Hart, 1987), work on ‘third generation’ 

systems is already advancing, so it is conceivable that in a few years time the goal 

of transparent, user-friendly systems may be achieved. 

2) The educational assumptions underlying course design and student leaming strate- 

gies must be consistent with an active, cooperative, and group involvement of 

learners, otherwise the technology will merely be used as a substitute for notice- 

boards, written mail or one-to-one telephone contact; but it is not evident that 

distance learners, used to studying alone, will want to adopt a conferencing medium 

which requires active group involvement. Following on from the analysis presented 

by Don Beckwith in his paper (Beckwith, 1987), it might be appropriate to consider 
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integrating group problemsolving exercises into distance course design, to ‘coerce’ 
students into using conferencing as a medium for group exchanges. And amongst 
the suggestions made elsewhere in this issue by McCreary and Van Duren (1987), 
the use of conferencing for public tutorials, structured seminars and peer counselling 
should be built into a course. All this, of course, has implications for overall course 
design and for integration with the other media being used. 

3) In large measure, the success or failure of this technology in the distance learning 
context will depend on the motivation and skills of the tutors. Remember that in 
the Open University (as in many other open learning projects) the tutors who are in 
contact with students are not the people who developed the courses — they are 
acting as intermediaries and animateurs for courses produced by others. Tutors will 
need guidance in developing new ways of interacting with their groups of students, 
without creating intolerable overload for themselves. Tutors are only viable to 

accept and use this technology if they find that it helps them organise their time 

more efficiently, and/or if they find it more effective and stimulating than their 
traditional modes of interaction with students. 

If these three sets of conditions can be met, and the use of microcomputers as home- 
based terminals becomes more widespread, then it is probable that computer conferencing 
will have a very important role to play in distance education. But these are three very big 
ifs! 
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A Theoretical Perspective 

Emancipative Educational Technology 

Gary M. Boyd 

Abstract: In a democracy, public education should contribute to the development of 
responsible, autonomous people. The usual communication media of schools tend to favor 

conformity. However, the close match between Habermas' criteria for emancipative dis- 

course and the main characteristics of computer-mediated conferencing favor this medium 

for education. The skeleton of a theoretical systems model for computer-mediated confer- 
encing is presented here. 

INTRODUCTION 

Almost any technology can be liberative or dominative; indeed most technologies are 

both, but to/for different people. What I mean by liberation or emancipation is increasing a 

person's abilities and opportunities to make rational choices about matters important to that 

person. Both advertainment and peer or colleague pressure are terribly dominating influ- 

ences, the former largely mediated by technology. The main form of educational communica- 

tions technology is TV/Video in society at large, while in schools it is the paper copier. 

There is a vast difference between those two technologies; TV is mostly a few well endowed 

interest groups influencing vast numbers of people, whereas copiers usually involve many 

to many influence, or few to few many times repeated. 

Emancipation or liberation is not simply freedom from involvement with other people 

concerning one's decisions but rather requires discussion with others where the outcome is 

determined by the best argument, not by promises or threats or captivating art or music. 

This notion of discursive emancipation is due to Jiirgen Habermas (1981/1984). I find his 

perspectives very helpful in considering technological options, as opposed to the non-option 

of total rejection of technology. It seems to me that the ideal conditions for non-dominative, 

or liberative discourse which he puts forward can more easily be achieved through computer- 

telecommunications mediated communications than in any other manner. In this paper I am 
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concerned to demonstrate why I believe computer conferencing in particular is best suited to 

provide emancipative educational learning situations. 

PROBLEM AREA 

People in our society are constrained by a double yoke: mechanical bureaucratic admin- 

istrations on the one hand; and time-consumptive ‘advertainment' on the other. Both seri- 

ously constrict our opportunities to make autonomous and responsible choices about the 

propagation of culture and the conduct of education as cultural propagation. For example in 

Quebec, Law 101 and its language-police are an attempt to publicly control cultural propa- 

gation, but one which is not legitimate if all the people involved have not been able to 

participate in debates about the means and ends concerned. This is an unusual case, though, 

because there actually have been public debates about the issues. In other crucial areas such 

as class size, and timetable hours, decisions have been made by administrators on technical 

and financial grounds without any debate among those affected. 

The other side of the yoke — the advertainment which gobbles up people's quality 

attention-time so that very little is left for debating educational questions — is ail too easily 

exemplified by Coke™ commercials, and Dallas, etc. Concerned teachers, learners and 

citizens have no efficacious forum for debating key educational issues such as the relative 

place of fundamental intellectual skills versus peculiar vocational skills in curriculum and 

instruction. Even at the (micro-) instructional level there is very little opportunity for 

rational discourse to negotiate and validate instructional objectives, criterion measurement 

methods, or choice of media and materials. Some teachers do hold discussions on the respon- 

sibilities and rights of both learners and teachers, but it is an uphill struggle to do so. 

‘Historically legitimated’ bureaucratic norms prevail over the classroom, while tired learners 

with poor attention skills have had their best time leeched-up by advertainment to which 

they are addicted. Actual formal education has to make do with what little functional time 

and discretion is left between the pressures of the administrative, and the advertainment 

pincers. 
Jiirgen Habermas (1973/1975) envisions a possible way beyond the double impasse of 

modern society (which incidentally he refers to as our legitimation crisis). This way lies 

through the widespread practice of life-world validating discourse. So called ‘practical 

discourse’ is discussion of a fully rational kind about the validity of norms and rights, and 

rules, and factual propositions, where the only determinants of the outcome of the discus- 

sion are the solidity of facts and the logicality and comprehensiveness of the arguments 

(Habermas, 1981/1984). This contrasts with ordinary debate where rhetorical tricks, and 

threats or promises often determine the outcome. For discourse to provide genuine legitima- 

tion for norms and procedures it must be undominated; that is to say, threats and promises 

must be censored out, and so must aesthetic enticements or repulsions (Boyd, 1984). Free 

speech should mean freedom to state arguments and ground them in facts, not license to 

seduce or frighten people. If there can be some way for us to conduct liberative discussions 

about curriculum goals, instructional system configurations and individualisation, expedi- 

tiously and freely, then we may be on our way to orienting activities toward our highest- 

level educational goals (such as promoting culturally rooted autonomy and potency) rather 

than making such a fetish out of tiny fact/skill low-level objectives. 

Face-to-face discussion has two grave disadvantages when viewed in terms of 

Habermas' desiderata for life-world validating discourse: 1) it is difficult in ordinary meetings 
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to arrange for each person to have a full and equal chance to contribute, and to digest the 
contributions of others (especially if there are many vociferous people); and 2) unfair 
dominative speech acts cannot be ruled out of order until they have taken place if the actor 
insists on uttering them. By the time that the chair can rule a remark to be out of order it 
has already done its damage. "Ignore that!" is a weak command. For these reasons and some 
others, critics have considered Habermas' option of legitimative discourse to be merely an 

impractical ideal. However, it occurred to me when I came across Habermas, that perhaps 

computer-mediated teleconferencing is a medium through which his ideal discourse condi- 
tions can (very nearly) be met. 

This is so because everyone can be given equal opportunity to enter arguments in the 

conference, and also because a moderator system can hide illegal entries from view. Threats 

and promises and rhetorical tricks can be archived, and dragged up after the main decisions 

have been taken if there is a challenge, but they can be kept out of immediate effect. It is 

crucial for liberative, life-world legitimating discourse that a centralized computer-mediating 

moderating conferencing system be used and not just exchanges of electronic mail. This is 

so, not only because illegal statements can be kept from influencing judgements, but in 

order that a permanent time-stamped archive of all transactions can exist and be publicly 

accessible. It may also be important to hold frequent anonymous discussions, with the 

moderator system archiving those who actually made which inputs, in case a serious post 

hoc challenge arises (or in cases like that reported by Karl Zinn (personal communication) 

where some participants masquerade as others, and try to play the pathological game "let's 
you and him fight!"). 

That computer-mediated conferencing can function to support and promote liberative 

discourse has been demonstrated by David Stodolsky's experiments at Irvine (1976) and in 

Sweden (1986). However, many questions remain open concerning appropriate system 

configurations and protocols for educational life-world building. 

There are other technologies such as video-playback (Ryan, 1974), which can be 

liberative and should be combined with computer-mediated conferencing when possible 

(Boyd and Jaworski, 1985). 

THEORY 

The relevant theory for research on liberative educational computer-mediated confer- 

encing has to be assembled from several sources. The whole system consists of participants 

(Paskian 'p' individuals), personal interfaces, the communications network, the mediating 

and archiving host computer system, software, and protocols. Another way of characterizing 

and modelling it is by using Helmar Frank's six dimensions of the pedagogic space (Frank, 

1969). These are: 

1) goal — the learning objectives and meta-objectives agreed upon; 

2) content — facts, skills, and their organisation meshes; 

3) psychostructure — the cognitive styles, schema and identity traits, entry 

level skills, etc. of participants; 

4) media — the communications and control media and environment; 

5)  sociostructure — the grouping of "p" individuals into coalitions, or 

dialog partners, or their separation as teacher, moderator, etc.; and 

6) procedure — the algorithms, or heuristics, and rules of order, etc. 



170 CJEC SPRING 1987 

These dimensions are, in order, answers to the questions: | )To what end? 2) What? 

3) Who? 4) Through what? 5) With whom? 6) How? Answers to these questions in the 

form of both structures and processes are required to model any learning system. Habermas’ 

desiderata for legitimating discourse largely fall within the sixth dimension procedure, but 

they implicate aspects of all the others. Pask's conversation theory mainly relates to the 

first three dimensions and a little with the sixth (Pask, 1976). To tie all of the above 

together into a probabalistic causal model, or at least a good heuristic model which can 

successfully promote understanding, is a big job. All I can do here is sketch how I think it 

might be done. 

There is one more essential piece, which falls into Frank's third dimension psycho- 

structure, and that is a model of the participant's higher level aspirations and fears insofar as 

they are relevant to participation in the system. In any real system it is necessary to live and 

work together with people in order to grasp aspirations and fears, before intervening — even 

then the intervention becomes a conjugation with the others also intervening in the teacher's 

own life world. If one cares for real education there must be reciprocity of communicative 

control. 

The actual goals for any educational teleconference will depend on many situational 

factors and the goals of each participant. My conjectural model of the functioning of 'p' 

individuals is that at any given time a ‘p' individual (participating entity — see Pask, 1982) 

can operate or interact at one or more of three levels: 

1) Receptive-Acquisitive level of merely attending to and capturing 

pattern-forms and adding some of them to one's active schema; 

2) Transmissive level functioning as a coduit by repeating received forms 

(e.g., memes ) and outputting them or imposing them upon any thing, or 

anybody — any other 'p' individual who seems likely to pay attention; and 

3) Conjugative - Propagative level where the 'p' individual connects part of 

its' own core identity form to some transmissible symbolic ‘child’ meme 

in such a way that some further 'p' individuals are likely to take up the 

form, and connect parts of their identities to it, and 'pass-it-on' indefinitely. 

In short, each player at each 'play' can either: 1) accept or reject; 2) just pass-it-on; or 

3) conjugate some 'self-pattern' with it and pass the changeling on. 

This is a very rudimentary model, but I think it captures the most important commun- 

icative activities (actually there may be a sort of continuum between these possibilities). 

The above seems to belong more to Frank's procedural dimension than to the goal dimen- 

sion; they are closely linked. As I see it, human beings have a wired-in ‘ought-that-is' or 

highest-level imperative to propagate portions of their identity. One might call them ‘identi- 

memes,’ or even 'soul-memes'. This instinctual imperative is satisfied when I see some 

aspect of my own way of doing things being performed by others. That is the goal of the 

game. The highest payoff is to see such propagation when it has the appearance of being 

able to go on forever. The next best pay-off is to have someone copy something that you 

have taught them, even if it doesn't carry your own characteristic style. 

Those are the desireable goals of the game in this model. They have their converse: at 

Level 1 a negative payoff occurs when one accepts and keeps 'garbage-forms’ which are no 
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use for helping make new messages; at Level 2 of operation one may be infected by and 

propagate parasitic memes which one doesn't own at all, but which use up one's attention 

time and communicative opportunities; at Level 3 one may be infected by a virulent 

parasitic meme which does couple to one's identity so that one is now a gambler, or an 

alcoholic, or some other kind of self-destructive contagious addict (pay-off minus infinity) 

(see Hofstadter [1985] for examples). 

At the procedure level and also at the goal level it seems to be necessary to have a 

mediating variable, which is used to help allocate resources. This is ‘status’ or reputation (or 

in life off-line it may be money). In particular I have argued (Boyd, 1977) that relevant- 

credibility status is the most important moderator variable in knowledge development 

games. Normally, status increases if high-status persons pay attention to your 

transmissions, and that in turn draws the attention of others. A deviation-amplifying feed- 

back loop exists so that those whose status starts to increase tend to get propelled to the 

top, while those who are initially ignored lose heart, do less, get fed less, get less support, 

and eventually drop out. Elaine McCreary's recent results (see this issue C/EC) tend to 

indicate a much more complicated role for status. There is also the difficulty that status in 

the computer-mediated conference may not correlate directly with status otherwise assigned. 

This issue of status in the conference brings one back to Habermas (1984); for a 

message to be properly received and for the sender to be accorded full-participant status four 

essential conditions must be met: 1) truth of factual propositions; 2) rightness of collective 

norm assertion; 3) truthfulness of commitment; and 4) honesty of expressive parts of a 

communication. Failing on any of these weakens both the validity of the message, and the 

credibility status of the sender. These conditions seem to hold for any communicative act 

which is intended to promote understanding first and foremost. 'Understanding' is knowledge 

that has an open-ended on-going or heuristic property. This is defined in opposition to mere 

‘instrumental’ knowledge that only allows one to extrapolate, or interpolate correctly, but 

has no leading-on quality (an operational test for understanding is whether the learner can 

extend the concept in an interesting and valid way). 

The above is a gross over-simplification of the process of life-world building through 

message exchange, but I think it has the essential entities, goals and procedures. Therefore, 

it should be possible to use it to understand computer-mediated conferencing and to situate 

research work, most of which lies ahead of us, notwithstanding the nice work of others in 

this issue, and of still others like Hiltz, Johnson and Turoff (1986) and Stefik, Foster, 

Bobrow, Kahn, Lannry and Suchman (1987). 

ENVOI 

The foregoing may have given the impression that rational discourse for positing and 

criticizing validity claims lies at the heart of educational practise; it does, if the education 

has an emancipative meta-objective. But it is not all that lies at the heart of education. If we 

go back to Alfred North Whitehead's (1955) characterization of learning as a three phased 

cyclic process with an initial phase of romance, followed by a phase of precision and 

completed by the generalisation phase, then it would seem that text-based computer- 

mediated conferencing (notwithstanding Ferrarini,1984) is best suited as a vehicle for the 

latter two phases. 
It is fairly easy to see how precision, the clear definition of one's thoughts and 
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procedures, can be facilitated by interaction via computer, and even clearer how multiple 

dialogs can aid with generalisation. Perhaps the romance phase needs solitude or museums, 

theatres and wilderness parks. It is more directly appropriate to employ aesthetic techniques 

(Boyd,1984) to support the romance phase, and possibly also ritual (See the chapter on 

Mary Douglas in Wuthnow, Bergesen, & Kurzweil, 1984). Habermas’ ideal discourse 

desiderata are to life-world construction what Karl Popper's Conjectures and Refutations 

desiderata are to doing science; necessary but not sufficient. What is left out in both cases 

are both the creative imaginative synthesis which enlarges our cultural worlds, and also the 

ritual observances through which we re-enact our affiliation with these worlds, through 

which we re-create our collective identities. 
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Towards Reconceptualization 

An Edited Transcript of CoSy 'bcjec' 

Edited by Robert M. Bernard, 
Jacques LeCavalier, and 
Don Beckwith 

INTRODUCTION 

The idea for organizing a CoSy conference on computer-mediated communication came 

about as a result of the realization that something new — a synthesis of ideas springing 

from but not duplicating the papers themselves — could only be achieved by engaging the 

authors in a discussion on the topic of computer-mediated communication. There seemed to 

be no way of facilitating this objective, given the great distances that separated the authors 

until it occurred to us that the CoSy Conferencing System was designed for precisely this 

purpose. Gary Boyd took the initiative and set up a conference entitled 'bcjec'. There were 

topics for each individual paper, and a general discussion topic (topics are work spaces 

within a conference within which discussion can occur). Most of the edited transcript that 

appears in Sections I and II was taken from the DISCUSS topic. Several of the papers were 

actually input on-line into individual author topics, but most were distributed to participants 

through the mail. At one time or another during the conferencing period (February 1 to 

March 20), each of the discussants was out of town and unable to participate. The transcript 

demonstrates clearly the advantage of asynchronous communication in this regard. 

The edited version of 'bcjec' is divided into three sections: 

Section I is a lightly edited version of the first half of the conference. We have 

included both substantive and peripheral discussion in an attempt to demonstrate 

the nature of comments that occur in a real conferencing environment (it is 

unlikely that 'bcjec' is representative of conferences involving novice conferees 

since most participants were acquainted with CoSy in particular and all were 

acquainted with conferencing in general). Stars between sections indicate. the 

beginning and end of sequential message blocks. Actual line endings have been 

left intact. 

Section II consists of two threads of substantive discussion, which did not 

necessarily appear as contiguous messages in the conference. The first thread 

addresses questions related to using computers as communicating writing 

instruments. The second is a discussion of the means and ends underlying the 

evolution of computer conferencing systems. 
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Section III is an attempt to simulate a desirable feature of conferencing 

systems of the future. Here, meaningful quotations from all authors and all parts of 

the conference have been edited together into a synthetic whole which explores the 

educational potential of computer-mediated communication. In a sense this section 

represents the ‘collective intelligence’ of the authors; to preserve the flow of the 

text, individual citations have not been included. It is interesting to note that the 

‘editing’ took the form of simply providing transitional phrases for these direct 

quotations from the discussion (i.e., 85% of the section is comprised of a 

reordering of the participants’ actual comments). This section edited by anon. 

Section | - Contiguous Segments 

(The conference began with a lighthearted exchange involving the mysterious ‘Misc. 

Discussio’. The beginning of this transcript follows from a previous set of comments 

concerning a misspelled topic name (Misc. Discussion) and demonstrates how the system 

software sometimes reacts in a way that is unpredictable and confusing to the participants. 

Eds.) , 

bejec/discuss #1, from jlecaval, 294 chars, Sat Feb 7 19:42:51 1987 
There is/are comment(s) on this message. 

TITLE: Surrender to the Evil Miss Discussio 
The original "misc.discussio" topic was causing a few of 

us some unwelcome mental stress, so it has been removed — 

we only hope it doesn't find us again. . . 

Please use this topic from now on for all discussion related to the papers. 

bcjec/discuss #2, from rhart, 210 chars, Mon Feb 9 12:30:35 1987 

This is a comment to message 1. 

There is/are comment(s) on this message. 

The 'EVIL' still seems to be with us in B.C. (blooming 

daffodils notwithstanding). CoSy is telling me | have 
TWO topics called misc.discussio, each with 6 new messages 
in them. <grin> 

bcjec/discuss #3, from bmcqueen, 91 chars, Mon Feb 9 16:40:34 1987 
This is acomment to message 2. 

There is/are comment(s) on this message. 

bcjec/discuss #4, from rhart, 73 chars, Mon Feb 9 18:00:49 1987 
This is a comment to message 3. 

There is/are comment(s) on this message. 

It was a topic within bcjec. However, someone somewhere 

has fixed it. 
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bejec/discuss #5, from jlecaval, 182 chars, Tue Feb 10 09:45:03 1987 
This is a comment to message 4. 
There is/are comment(s) on this message. 

| think the person who finally slew Miss Discussio is Tom Smith 
at Guelph. | had asked Ken McKay for help with this, and he 
passed on the question to Tom. May she rest in peace. 

bejec/discuss #6, from rhart, 160 chars, Tue Feb 10 13:19:50 1987 
This is a comment to message 5. 

Alas, | think she has risen again. To quote my sign-on today: 
>Conf/Topic New Messages 
>misc.discussio 8 

What is it they used to do with vampires? 

SL AREA KA EKA RE KEKHRERERKRKERAEARERRKEERKERKARESD KER ES 

bejec/discuss #9, from Iharasim, 1458 chars, Thu Feb 12 14:26:20 1987 
There is/are comment(s) on this message. 

Robert: 
. . could you provide some orientation on how you see these 
discussions taking place. What form of response do we make to 
the papers? Specific questions/critiques/additions? Or to 
pursue some of the lines being developed in the paper and hence 
enter a more general discussion? It would be very helpful (to me) 
to have some orientation on the focus of our discussions. 
.. It seems to me that there are two different types of discussions: 
one is a collegial reflection/exchange over the topics, while the 
other is a peer review. Thanks for any clarification on the above questions. 

bejec/discuss #10, from tkaye, 949 chars, Thu Feb 12 14:31:47 1987 
There is/are comment(s) this message. 

. . probably, we are not sure of the etiquette/rules of the game for commenting publicly on 
colleagues' work. The papers by myself and Elaine have been in bcjec now for over a week, 
yet neither of us have had any feedback (unless Elaine has been getting comments 
privately in her mailbox: | have not). And the only comments | have sent in, briefly, to Roger, 
were for information on the RAPPI project, because 
| want to include a mention of it in some course material | am currently 
preparing for the OU. 

bejec/discuss #11, from jlecaval, 520 chars, Fri Feb 13 00:22:57 1987 
This is a comment to message 10. 
There is/are comment(s) on this message. 

. ..The lack of discussion to date, in spite of two papers being in already, seems in my 
opinion to follow the pattern of courteous dinner guests 
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waiting for all to be seated before digging into the feast! (C'a l'air 
delicieux!) 

bcjec/discuss #12, from rbernard, 3229 chars, Mon Feb 16 15:53:12 1987 
This is acomment to message 9. 

There is/are comment(s) on this message. 

The object of this discussion, it seems to me, is not the usual review 

of separate articles, but discussion of the set of ideas presented by 
the collective authors. The intention here is to generate a consensual 

focus on what computer conferencing could and should become, and 
what might be the best means of getting there (i.e., to build something 
new rather than tear down and rebuild separate articles). With this in 

mind, please consider the following "guidelines" in commenting on the 
various papers: 

1. In making comments try to bring together two or more ideas across 
articles (i.e., ideas that support or contradict each other). 

2. Attempt to build on earlier comments of participants, rather than 

developing another topic, at least until the discussion on a topic has been exhausted. 
3. Allow the content of the articles to stimulate new ideas in your own 
messages rather than repeating ideas from your own paper. 

4. Issues in particular papers in need of clarification may serve as 
a springboard for discussion. . . 

KKK KEKE KEK KEKE KKK KEK KEKE KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KEKE 

bcjec/discuss #14, from lharasim, 667 chars, Tue Feb 17 00:20:42 1987 
This is a comment to message #12. 

Bob: Thanks for the orientation. | have not yet received my copies of the papers, but | 
expect to soon and will follow through as per your suggestions. Re: the discussions: while 
you speak of 

the collective wisdom, | feel like much of my own work is groping to make 
some sense of a very new and exciting — but as yet relatively unmapped terrain. 

bcjec/discuss #15, from tkaye, 886 chars, Tue Feb 17 10:07:41 1987 
This is acomment to message 12. 

There is/are comment(s) on this message. 

There are additional comments to message 12. 

Your guidelines for the commenting procedure are very helpful, and | must say that it was a 

real pleasure to receive the papers — all 3 look very interesting and | think that this issue of 
CJEC will become a very important document in this newly emerging field. 

| hope to get some comments in before | depart to Ghana on Thursday night — in any case, | 
shall take the papers with me to read, as | have 
2 weekends in Accra, and it's nice to have things to read as a 

pretext for lying on the beach day-dreaming! Just think how | will be 

suffering, in temperatures of 30-35 °C, whilst you have a nice refreshing, brisk - 19°C!!! 
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bejec/discuss #16, from dbeck, 3021 chars, Wed Feb 18 15:38:55 1987 
This is acomment to message 15. 

There is/are comment(s) on this message. 

This is acomment to messages 10, 12, 15 

I've only read three papers so far — Elaine and Judith's, Linda's and 
Tony's. | find them to be stimulating, posing more questions 
than answers — which, | think, is the way it should be at 

this stage of cc development. A common thread, of interest 
to me, in all three papers, is the question of moderator/ 

teacher skills that may be used to effect desired 
conferencing outcomes. 

An attempt to bring some of the ideas together in order 
to focus discussion: Successful moderating skills 
necessary for the various types of conferencing 

activities will emerge (Elaine and Judith). Some of these skills 
are already Known, e.g., positive feedback and 

encouragement skills, and are currently used (in other media) 
by successful distance education tutors (Tony). Other 
desired skills, e.g., the ability to facilitate 

participants’ self-regulation (Tony) so that teachers 
eventually assume the role of guide rather than 

central participant (Linda), are, perhaps, less known. 

I'm wondering if we might try to draw upon our 

collective experience with this new medium in order 
to discover (nail down in Jello/jelly?) some of the 
essential and viable elements necessary to the 

moderating technology(ies). For example, there appears 
to be some evidence to suggest that the presence 

or contribution by an expert may have some effect 

on conferencing proceedings (Elaine and Judith). 

Could the awareness of such lead us to key 
elements of the moderating role (whether assumed 
by a leader or the participants as a group)? 
Another example: There may be clues that 
emerge from experiences such as an instructor 

and co-instructor switching roles (Linda) (or 
two moderators, using different styles, in 

similar conferencing applications) that may 

guide us to the development of potentially 
facilitative procedures. Might there be 
observable differences in user participation 
(amount, type, quality, etc.) that may, at 
least in part, be attributable to particular styles 
of moderation? Can we collectively analyze(se) 
such moderation styles to determine possible causal 
elements? | think it's worth a try. 
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... Why don't we, however, focus 
on the more difficult cc possibilities. 
Those that go beyond the horseless 
Carriage applications of the medium 

(as suggested by Tony, Linda, Elaine and Judith)? 

By jumping into the deep end of the pool (keeping 

each other afloat, of course) we may 

discover that we may indeed, collectively, 
know much more than has yet been verbalized 

about this issue! 

P.S. This could be a lot of fun. 

bcjec/discuss #17, from lharasim, 3353 chars, Fri Feb 20 22:17:35 1987 
This is acomment to message 16. 
There is/are comment(s) on this message. 

Hi: First of all, | received the 3 papers earlier this week and 

they all looked very interesting. | have not had a chance to read them 
all in-depth, but from the first readings, | found it very exciting to have 

this collection of ideas and analyses of cc — and | look forward to the on-line discussions to 
follow-up some of the themes which emerge from 

the papers. . .One of the things that | was somewhat surprised to 

discover as | was putting my data together for the paper, was the students’ perception of 
how effective this medium is for learning. My own position had been that it was a medium that 
offered new options for learning: and that for some applications, particularly distance 
education, cc seemed to have some real advantages. | had not anticipated that 
students would rate cc-mediated learning so favorably over classroom 

learning. This prompts an interest to conduct more research into student perceptions of the 
phenomenon of on-line learning: to try to identify 

and rate the perceived benefits and problems associated with learning 

(and teaching) on-line. It would be important to involve a wider sample of students and 

research for a longer period of time to try to move beyond any novelty effects. . .and also to 

see how more extensive experience in 

learning on-line might affect initial our early perceptions. 

Don: | was very pleased to see that your paper took a crack at developing a model to 

analyze group problem-solving in the cc medium. . .| have been very interested in . 
researching computer-mediated collaboration in education, but find that the models or 
theories available are mostly from social psychology and do not help us understand 
what is happening in an educational, as opposed to an organizational context. | look forward 
to reading your article more thoroughly. Have you any thoughts about how your model might 
apply to a group learning situation? 

In response to Don's suggestion that we focus on moderation, | agree 

with the general need to identify one or several themes for discussion. | have no 
problem in addressing some of the issues 
raised in the previous point, but | would also like us to consider 

some of the innovative potential which this new medium offers to us 
as educators. In some ways, this new 'electronic space' offers us the 
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potential and the challenge to sculpture out new learning environments: 

ways of learning that have hitherto not been possible. | start to 
see images of global learning networks. It is a challenge to rethink 

our notions and practices of education. 

Apologies for the overlong message. . .also for the typos(The typos referred to have been 

edited out. Eds.). For me conferencing is more an act of speaking rather than 
‘publishing' so | tend to make typos as my fingers struggle to keep up with my 

thoughts! | am also still getting used to CoSy again, and the editing facilities are a bit 
clumsy. 

bejec/discuss #18, from dbeck, 1742 chars, Mon Feb 23 19:15:42 1987 
This is acomment to message 17. 
There is/are comment(s) on this message. 

Hi, It looks like we're off to a start. Linda, as you may 
have guessed, | see problem-solving (whether individual or 
group) as a learning phenomenon, since the problem-solver 
must learn to create viable procedures/processes in order 

to create a product (i.e., a workable solution to the problem 
at hand). To answer your more specific question, the image 
of a classroom learning environment (whether centralized 
or distributed) was never out of my mind while developing 

the problem-solving model. Problem-solving, as | see it, 
unfortunately, is a skill that only a very few learners 
possess and fewer educational environments address. | 
think, therefore that the process of group problem- 
solving may be used to help individuals master the 

skills of problem-solving at the same time that the 
group is mastering group problem-solving skills; the 
process may be less threatening to the individual, and, 
at the same time, there will always be problems that 

will not be soluble by individuals alone. 

| like your idea of sculpturing out new learning 
environments, and have no problem with our tackling 

some other aspect(s) of cc besides moderating. | 
chose it only because | thought it might be a 

starting point. 

| hope the others join into this discussion; 

there's much to sculpt. | will not be able to con- 
tinue my end of the discussion until next Monday, 
since I'm off to sunny Atlanta for a conference. 
(Well, if Tony can rub it in, why can't 1?) Please 
don't solve all the problems while I'm away. 

P.S. You're being overly kind calling the editing 
"facilities" a bit clumsy. 
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TITLE: a few last comments 

Don: well, as it seems that so many of this group are off to 
sunnier climes, | might as well throw in my hat: | am off to 

enjoy Carnival in Brazil for the next 2+ weeks. In a way | am sorry 
that this discussion didn't really get off the ground before | left, 

(but then | also have been feeling overburdened with all the other 
things on my desk and in-boxes). 

However, | do wish to pursue a bit your comments on the relation between group decision- 
making and group learning. In fact, much of the 

literature on group learning takes a somewhat similar position to yours: 
examining how individuals learn to work in groups and learn to make decisions in groups. But 
is there not another aspect — or even several other facets? For example, in my (and the 
other) on-line grad courses, 

the students are learning how to go about making joint decisions, but they are also doing 
other things that are learning activities, 

i.e., the exchange of ideas and information; the process of selecting certain ones and 
building upon these; the collaboration and the arguments 

seem to have some distinctive properties in this mode. We find that 

students can argue, challenge one another, develop a line of reasoning 
on-line, perhaps differently from what happens in the classroom 

situation. | don't mean to go too far out on a limb, but dialogue (or 
info-sharing) is an educational process and perhaps a key one to 
learning. | wonder if some of those facets could be incorporated 
into your model? How groups work to learn? 

Last point: about key issues in cc and education. Perhaps we might all 
brainstorm what we see as the critical issues in this new mode. 
Don mentioned the issue of moderation, and | strongly agree. | believe, 
however, that the design of the activity is even more basic: planning 

and designing | find to be the most time-consuming part of the process. 
Even though the first few weeks of helping students get on-board, learn 
the technical skills and feel comfortable communicating on-line is also 
very time-consuming, the design issue | think will make or break an 
activity. In addition to design of the activity (taking into consideration 
the technical features of one's cc system and also one's learning goals and context) and 
then moderating the activity, are issues such as 

learning styles, information overload (both for the instructor and the 
learner), threading discussions, etc. 

TITLE: theory 

One last comment: one of the things that might also be addressed is the 

need for some theoretical development of this new phenomenon in 

education. Much or most of the literature is quite practical and empirical: 
in a way that is reasonable, as we are all exploring the beast. However, there is a need for 
theory-building in this area. A recent CJEC article 
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pointed out the lack of theory in relation to education and technology 
in general (Torkelson, 1987). CC in education is a clear case in point. 

The bulk of research and theory-building in relation to computer-mediated communication is 
either in management science 
(OD) or social psychology. Neither is adequate or appropriate for 
education. Where to go from here? 
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bcjec/discuss #24, from garyboyd, 455 chars, Wed Feb 25 15:06:37 1987 
This is acomment to message 18. 

With regard to this new environment 
it seems to me it is the beginning of our single 

planetary mind for Gaiea, or at the very least 
anew vast frontier territory to be settled and 
civilized. More than civilized, really democratized 
in the Athenian or Jeffersonian senses of direct 
democracy. These however require a lot of maturity 
and intelligent discourse skills. 
| think people are capable of rising to the challenges 
of this new MIND-SPACE FRONTIER. 
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bejec/discuss #31, from elainemc, 232 chars, Tue Mar 10 15:24:19 1987 

This is acomment to message 11. 

| like this line of Jacques' about "courteous dinner guests waiting 
for all to be seated. . .". . .while there is such a thing as the intentional late entry — mine is 
more a Bette Midler getting here when | can manage it, 

honey! 

bejec/discuss #32, from elainemc, 614 chars, Tue Mar 10 15:29:51 1987 

This is acomment to message 12. 
There are additional comments to message 12. 

This is really a high quality piece of guidance here from Bob about 
how to use the discussion to draw out a "set of ideas", a consensual focus on what computer 

conferencing could and should become. . . 
to build something new. . .rather than to critique papers individually. 

bejec/discuss #34, from jlecaval, 479 chars, Tue Mar 10 23:41:55 1987 
This is acomment to message 33. 

Welcome back, Elaine! Just in time for dessert and a few Spanish 

coffees to wash it down. 

KR KKK KKK KK KR KK KK KR KR KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK 
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bcjec/discuss #38, from dbeck, 934 chars, Fri Mar 13 12:15:50 1987 
There is/are comment(s) on this message. 

Hi. Glad to be back; it was cold and rainy in Atlanta. Hope I'm in time for the brandy and 
cigars. According to the orientation 

suggestions we could focus on creating something new, going beyond 
our papers, but | think our collective papers have indeed already 
created something new — and exciting. Long live dreamware! 

Section Il - Two Conference Threads 

bcjec/discuss #53, from rhart, 1677 chars, Mon Mar 16 14:40:24 1987 
There is/are comment(s) on this message. 

One of the things which the OU pioneered (I think) was the provision 

of superb tutoring services for its students. The feedback which 

was given to the student in the early days (| assume still is) was far 
beyond any ‘correspondence course’, and more professional than many 

campus based courses (the early experiments at using OU courses at 
Essex are well worth re-reading). 

If we start from the assumption that the goal of the exercise is 
people LEARNING, the good and professional feedback is essential. 
The question then becomes: 'How can computer-mediated instruction 
help in this?’ 

It seems to me that the trend is inexorably towards people using 

computers as a writing instrument. In B.C. 13% of the OLI students 
already have a computer at home. Many more have access to one at work, and with the 
dramatic fall in hardware costs, purchasing a computer — at least in western Canada is 

about the same as buying a washing machine, dishwasher, or VCR. It also seems to me that 

if students have access to these tools, they produce better essays, reports, etc. The 
logical conclusion for me would be to set up the infrastructure (‘orgware’) 

so that students with computers can submit their assignments electronically to their tutors 
(rather than having them printed out and mailed). 

What are the advantages of this? Well — | would like to hear other 
people's views — but | will suggest two for a start: 

(a) Far better turnaround. 

(b) Encouraging the student to submit preliminary drafts. In the REAL 

world (even at graduate school) we don't expect to produce something 

that's perfect without several iterations. Why should we expect 
undergraduates to do it? 

bcjec/discuss #54, from tkaye, 768 chars, Tue Mar 17 13:46:14 1987 
This is acomment to message 53. 
There is/are comment(s) on this message.. 

.. fight on: as far as | am concerned, the REALLY interesting use of micro-computers is as 
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COMMUNICATING WRITING INSTRUMENTS. It's so good to hear someone else say this. 
Many of our "professional" computer people here see 

this as being a non-serious use of computers — this goes very much for our mainframe 

people, and even for many of our Maths and Technology faculty members. What is 
happening now, of course, is that "non-professionals" (i.e., people like me) who have a 
basically Luddite stance towards new technologies, can see 

how computers-as-communicating-writing-machines can be used to do really new and 
different things — especially in the (distance) education context. . . 

bcjec/discuss #55, from rhart, 1519 chars, Tue Mar 17 16:10:24 1987 
This is acomment to message 54. 

There is/are comment(s) on this message. 

There are additional comments to message 54. 

| don't think ANYONE should be expected to use a line editor in 1987 
<'nuff said>! 

| wholly agree with you, Tony, when you talk about the use of computers 

as COMMUNICATING WRITING INSTRUMENTS, but it isn't just "professionals" who have a 
problem with this. I'm presently engaged in a discussion with a number of teachers (all of 
whom are computer fluent), and | have suggested that they ought to be thinking of teaching 

children to touch-type at a very early age — especially since we now have the 
technology to do this fairly efficiently and painlessly. You should 

see the red-herrings that get thrown up! "Their hands aren't big 

enough'! (I had to point out that that doesn't seem to be a problem 

with playing the piano), "The curriculum is already far too full 

(in elementary school)'!, or "Young children don't have anything to 
write about' (and that from teachers no less). 

But my heavens, in the U.S. you can purchase a bit-mapped computer 
based on a 68000 chip for less than $500. There's a lot of truth 
in the old adage that a picture is worth a thousand words, and 
yet, other than the very specialized interest groups such as SIGGRAPH, 

and some outstanding work in Scandinavia, | don't know of anyone 
who is looking at protocols which would allow us to include graphics 
in a conference as readily as we can with ASCII text. On the contrary, 

as far as graphics are concerned, the Macs, the Ataris, the Amigas 
and the SUNs seem to be intent on creating a latter day, visual 

tower of Babel. 

bcjec/discuss #57, from dbeck, 378 chars, Tue Mar 17 22:47:58 1987 
This is acomment to message 53. 

Yes, | like the idea of preliminary drafts, which is something | 

encourage (and even at the next-to-last stage of project development, 
insist on) in my courses. How nice it would be to do this electronically. 
Then all students could give feedback to each other as well as receiving 
feedback from the instructor — a collective intelligence behind all 

student creativity. Great! 
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bcjec/discuss #58, from dbeck, 56 chars, Tue Mar 17 22:49:37 1987 
This is acomment to message 54. 

There is/are comment(s) on this message. 

bcjec/discuss #62, from elainemc, 521 chars, Wed Mar 18 12:23:06 1987 
This is acomment to message 58. 

There is/are comment(s) on this message. 

We use electronic cutting and pasting through multiple iterations 
here as the norm for graduate student papers and preparation of 

research proposals. As an academic advisor, | have no qualms at 
all about requiring grads to improve their ratiocinations when | 

know that it will be easy enough for them to reprint the good 
bits into another draft. 

But | really wonder what we are asking of the undergraduate teacher/ 
tutor/advisor if we start expecting multiple drafts of every student 
paper in classes of 60 to 300. 

bcjec/discuss #63, from rhart, 63 chars, Wed Mar 18 15:37:41 1987 
This is acomment to message 62. 

There is/are comment(s) on this message. 

There are additional comments to message 62. 

bcjec/discuss #65, from tkaye, 898 chars, Wed Mar 18 16:36:43 1987 

This is acomment to message 55. 

There is/are comment(s) on this message. 

. . one of the most common reactions | get from many Faculty members — especially 

amongst scientists — when | suggest they explore the idea of using cc to make our system 

more humanistic, to allow students and tutors to communicate more freely, is that | cannot 

expect people to. . ."learn to type". As we all know, using a keyboard is a low-level skill only 
expected to be performed by young females who left school at 16 because they wanted to 

become secretaries and find a husband! Yes, | am afraid to say that in our classist and 
sexist society, there is an element of truth in what | have just said. Just as amazing is that, 
when there are MACs, PCs, and Amstrads crawling out of the woodwork (or brickwork in our 

case) of practically every office on the campus, there are still academics in our institution 

who don't realise that typing and word-processing are different skills. C'est bien triste. 

bcjec/discuss #68, from dbeck, 107 chars, Fri Mar 20 10:54:37 1987 
This is acomment to message 62. 

Perhaps the 60 to 300 students could assume some of the feedbacker role. Collective 
emerging intelligence? 
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bejec/discuss #72, from lharasim, 220 chars, Fri Mar 20 18:36:53 1987 
This is acomment to message 65. 

Tony: Did you notice that when it was predominately a female activity, it 
was Called 'typing'. Now, perhaps to make it sound more sophisticated, 
we use the term ‘keyboarding’. ..... now that men are doing it as well. 

KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK 

(Below, ‘bmcqueen’ is Bob McQueen, responsible for the marketing of CoSy services. Eds.) 

Hi! Am (reluctantly) back from Brazil. | have downloaded the contents of this conference and 

topics in order to get back into the rhythm of the discussions. (As an aside, | often feel quite 
frustrated with CoSy — it seems to be quite a barren and inflexible communication 
environment. As | was downloading, for example, while | was told the sequence # of each 
comment, there was no indication of the total # of comments in a conference or topic — i.e., 

comment #10 of 18. Similarly, it is tedious and almost impossible to change topics 
midstream). Anyway, | mention this as | think that it significantly impacts upon future 
applications and acceptance of this medium. If we are really discussing the emergence of a 
new ‘environment' for learning and education, then that goal and vision should be integral to 
the nature of the software. | have this feeling that if and while CoSy may be acceptable for 
what Roger Hart terms ‘conferring’, it still falls far short of providing a malleable environment 
that can be shaped to different communication activities, including a spectrum of 
educational environments. | would like to see more information available to users that would 
make their on-line interactions more effective (as well as less frustrating). More flexibility in 

being able to shape and create environments is also essential — we need to be able to do 

and try new things that have hitherto not been possible or perhaps even dreamed out. 

(Anyway, apologies for my complaints;. . . 

.. I'd like to respond to the criticisms you made above about CoSy . . .you'd like to see an 

"18 of 22" message identifier in the header and an easier way of transferring between topics. 

Both of them would be relatively easy to do. If so, why haven't we done it already, you ask? 
The answer is in two parts. The first has to do with what we call "creeping featurism”", or the 
adding of neat features to make the life of a heavy user a bit simpler. COM is rich in these 
kinds of features, but the price paid is a more confusing interface for the neophyte user. 
CoSy is targeted at the neophyte user; the default command select on <cr> is intended to 
avoid decisions, and superfluous information, so the non-computer-literate user feels 

comfortable in the first session. 

We intend to continue to improve CoSy, but new features and functions are exhaustively 
discussed to see what impact they will have on new users, besides adding a whizbang piece 
of new information for experts. Our current priorities are development of an enhanced mail 
presentation, some behind the scenes system manager functions, and of most interest, a 

distributed function that will allow conferences running on separate machines, regardless of 
operating system or manufacturer, to exchange messages using existing mail networks, 

with conferences being updated without local user intervention or request. 



186 CJEC SPRING 1987 

The second part as to why we haven't done it already lies in funding. CoSy development at 
Guelph is funded by license sales and service bureau revenue. We're doing quite well with 

license sales, with about 20 sites now running or installing CoSy. ALL of them looked at the 
alternatives, including Parti, and chose us. If OISE, as a Canadian institution, really wants 
to move the art and science of computer conferencing forward, why not join us? The fees are 
low, we supply source (code), and we want to work with you. Your suggestions as to 

improvements perhaps could follow the path of the Univ of Arizona, who chose CoSy, then 
funded an additional $12,000 of additions that they are donating free to the next release of 

the VMS version. 

In other words, those who are willing to pay the freight obviously get listened to very clearly, 
and we hope that relationships with all of our sites will result in new and interesting 
advancements in the use of computer conferencing, especially at educational institutions, 

over the next few years. 

| hope | didn't give the impression we've abandoned the heavy/sophisticated user. What we 
feel is important is getting the "critical mass" of users in a group regularly using conferencing 

as a way to reach their colleagues. If 40% to 50% of the people you want to reach are on, it 

will become a habit. | feel that the majority of that critical mass are neophyte users (at least 
for the first few times), and if you don't get them hooked in the first session, they won't come 
back the second time; and if most of the first time users don't come back, you lose the 

critical mass. 

The CoSy architecture has two layers: the default <cr> to select the next most logical 
command, and a command string parser to allow strings of a few letters (non-ambiguous) per 
command to be joined together, e.g. "j bcjec har sea string”, which joins bcjec, topic 
harasim, and searches for the messages with string 'string' occurring. 

Getting the proper balance of fancy/powerful features and intuitive default commands is the 
trick. (We are not) there yet, but are aware of the tradeoff. 

... agree with what you are saying in your second paragraph, and | think CoSy goes a long 
way — better than any other system | know — to meet those goals. There are some 

weaknesses in its user interface, particularly in mail and conversations, but | know from 
your previous comments that you're aware of these, and are planning modifications: 

| wonder, however, if we could come up with a new catch phrase, rather than 'critical mass’, 

since it seems to me that many people interpret that as meaning a large number of users, out 

of which a small percentage will bubble up to the surface as 'real' users. As you say 
yourself, Bob, that isn't the problem. | as a user need to know that the people with whom | 
want to communicate (or at least a significant proportion of them) are going to *read* and 

*respond* to my comments fairly quickly. When this doesn't happen, as with the OLI CNCP 
system | mentioned earlier, one simply stops using the system because it has no functional 

value. Putting on another 100 users, who also have no rationale for using the system, isn't 
going to help matters one iota. 
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In response to the preceding discussion about computer communications, | don't want to 

(and certainly did not mean to initiate) a debate about bells and whistles of various brands of 
conferencing systems. But there is an important point to be made, | believe, about the 
evolving nature of computer communications. . .My point is that computer communications 

has been evolving from the very simple and crude 'chat' systems up to computer 
conferencing and BEYOND. Stevens (1986, "Electronic Organization and Expert Networks: 
Beyond Electronic Mail and Computer Conferencing") sets out what he sees as 8 levels of 

computer-aided communication. In his schema, computer conferencing is at the 4th level 
and is already outdated by level 5, many-to-many communication (characterized by topic 

branching to form groups and sub-groups) and we are currently at or near level 6, electronic 
organization and moving into level 7, expert networks. 

In order to begin to develop and ‘sculpture’ electronic educational environments, we (as 

educators) require such facilities as topic branching, access controls, knowledge base 
editing, and even decision-tools, in the software. 

Bob: | don't have the text of your message before me, but | would like to respond to one or 
two things that you raised. First of all, | still think that system developers (like researchers 

and practitioners) need a sense of VISION! By that | mean that users will increasingly 
expect and demand the facilities for creating an electronic environment. It's true that CoSy 
is selling for a very low price, but you seem to be suggesting that your buyers (i.e., poten- 
tially OISE) then reprogram and rewrite the system to be more usable for educational 

applications. Some of your buyers CAN and even WISH to do this. Others, such as OISE, 
are not in the position of having the resources (programmers) to work on the system to make 

itusable. .. 

Linda, perhaps the issue here is the economics of product development rather than the 
functionality of conferencing systems. Funding for the technical resources to evolve and 

improve a product doesn't appear out of thin air (except in the case of gov't funding), but 
rather comes from marketplace acceptance of the first version of that product. The revenue, 

and suggestions of those first users, are plowed back into evolution and development of the 
next version, and the process repeats so long as the product continues to meet the market 

needs. . . 

| don't think your comment about having to put programmers to work to make CoSy "usable" 
would be shared by our installed sites; what we do, however, is provide source code so 
tailoring at a local level can take place, and hopefully incorporate the best of those 

improvements in future releases. One person's "feature", such as the topic 
spawning/branching you suggest, may be another person's anathema. Structure versus 
flexibility is not a simple issue which can be easily dismissed, or characterized as "good" 
across a broad diversity of user backgrounds and experience. 

Anyhow, this discussion is hopefully providing some insight into the criteria that are driving 

our development efforts. We welcome all potential partners in this very interesting area to 

share their ideas with us. 
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| must read the (Stevens) article — but the schema you describe sounds very superficial. | 

agree we have to think BEYOND the limitations of present day systems, but we have to start 
from reality, not some idealized schema. . . 

| think the discussion which has been going on between you, Linda, and you, Bob, is 
illustrative in itself of the problems we face in moving towards a real conferring system. If the 

three of us were sitting around a table, with a seminar leader who was both knowledgeable 
about the content, and skilled in interpersonal relationships (the renaissance university 

professor, as opposed to his assembly-line, modern-day counterpart), | think what we 

should rapidly find is that we would get a synergy from our three distinct, and different 
viewpoints. 

Now | know that this does happen frequently with present day conferencing systems, but in 
my experience there has to be a high degree of coherence between the participants for this 
to occur. It rarely happens, in my experience, when we get the degree of distinction which is 
being shown in the present discussion. 

| would suggest that there are two reasons for this. The first is that this medium necessarily 
attenuates the discussion. Even with handwriting. . .you can express anger, frustration, 
pleasure, etc. not only by the words, but by the shape of the letters, the colour of the ink, 

the size of the characters, etc. When we moved to the ball pen from the fountain pen we lost 
a good deal of that expressiveness. This medium is so constraining that we have to try to 

simulate the same thing artificially, like this <grin>. The second problem is that human 

conversation (using the word in its technical sense) is highly non-linear. The ASCII terminal 
— especially at 1200 baud — is a very linear device. 

. . .[f we look at hardware and communication trends over the past 25 years, we can predict, 
with a high degree of accuracy, when (the desired) high-bandwidth, high-resolution, multi- 

tasking systems are going to be widely available. Cartier's estimate (Reference to this work 

may be found in Hart's paper. Eds.) is 1988 - 1993. With deliveries of the Mac II UNIX 
machine due to start in December 1987, I'd say that Cartier's estimate is likely to be close. 
Developing the software and orgware to use these new systems is a whole new ball game. 
However, with players like Guelph, and some other equally fine teams around the country, | 
would say (yet again) that Canada is in a VERY strong position. | have no worries that we will 

lose our leadership. Rather, | think we will consolidate it, PROVIDED we can use our 
differences creatively to develop something that is greater than the sum of the parts. 

| agree with Roger that this is an example where the limitations of conferencing appear to be 
at play. . .I find that this text-based discussion makes some tentative thought or comment 
suddenly ‘cut in stone’. In the case of the discussion between Bob, Roger and I, the 
potential synergy. . .is reduced. Again | wonder if the reason is not linked to the fact that the 
‘creative’ process involved in such synergy — where people toss out ideas, thoughts, half- 

baked notions — is negatively affected by the fact that 'typography' seems to harden the 
thought. . . 
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Roger: I'd like to share your optimism re: Canada's preeminence in computer 
communications, but | have some reservations; of course, most important are the economic 
issues raised by Bob to fuel research and development, something which Canada is not 

doing and which is resulting in a dangerous backsliding. But also missing here is the context 
for debating, discussing, sharing, speculating about this new medium: cc as a software to 

facilitate new environments and also cc as a whole new social (and political and economic) 
environment. Just this morning | was reading a fiery debate (on-line, in a US network) about 
initiatives for global meta-networks and issues, plans, activities that are being promoted and 
on their way to drawing boards, boardrooms, etc. . .. At another level, the earlier references 
which | made to historical categorizations of CAC, most categorizations are limited but do 
have the advantage of providing some overview and hopefully, perspective about lines of 

development, evolution, and maybe future directions. . . 

Linda, I'd like to comment on your thought that Canadian funding agencies should be "doing 

more". In my previous life in the real world as owner of a hi-tech small business | believed 
that the market, not government bureaucrats, should be the driving force behind product 
development. The attractiveness of the free grants may well be tarnished by the requirement 

to aim the development this way or that way, or make some changes to accommodate some 
govt need, while the silent market really wants something entirely different. | feel much more 
comfortable in responding to buyer requirements, and listening to the want lists of existing 

customers. Maybe the theory isn't quite so pure, but the results will be far more practical in 
the long run. 

Section Ill - Collective Intelligence 

The intent of this discussion is to use the set of ideas presented in our six articles as a 

springboard to generating a consensual focus of what computer-mediated communication 

(CMC) could and should become, and of the best means for getting there. Using our 

collective intelligence, we can build something new and comprehensive, rather than tearing 
down and rebuilding separate ideas. 

Part of the trouble with any new and exciting medium like this is that its promoters 

tend to gloss over the inadequacies. While some of the inadequacies are certainly hardware- 

related, many more can be traced directly to our lack of communicating the full conceptual- 

ized ideal technology to function within this medium. We tend to forget that appropriate 

technology is in the mind of the user, not the supplier. While we wish for distributed 

systems and preach systemic cybernetic implementation, what we allow ourselves to 

practice (due to insufficient communication of appropriate technology) has often been much 

more limited. 

Can we afford to take comfort in the fact that this dilemma is nothing new to the field 

of education? It is true that sometimes we who are involved in innovative educational 

projects tend to be a little defensive and ignore the conventional efforts which take place in 

the majority of our "educational" institutions under the guise of learning; it is only when 
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we begin to examine some of the (meta) goals that we can appreciate how totally inappro- 

priate some of these so-called "traditional" methods really are. For example, while we may 

decide ourselves to facilitate the learning of problem-solving skills, we might remind 

ourselves that problem-solving is a capability that only a very few learners possess and even 

fewer traditional educational environments address. This is of little comfort, however, when 

our collective vision of what could be is so clear and so desirable. 

What we have achieved through so many CMC networks and forums across the 

country, continent and ocean is a social hyperspace. . .and we might as well enter it humbly 

because it is a burgeoning wonderland of goodheart and bad baggage. . .the goodheart being 

our collective enthusiasm and individual idealizations of how it might be some day; the bad 

baggage being the inhumanly expansive job description (which all self-managing indivi- 

duals seem to work under) made just that much worse by expanding CMC collegial contact. 

While CMC is a medium through which Habermas' ideal discourse conditions can (very 

nearly) be met in principle. . .when we get a technology which is a little less flaky and far 

less obtrusive. . .CMC still falls far short of providing a malleable environment that can be 

shaped to serve different communication activities, including a spectrum of educational 
environments. 

As we observe the emerging "artifacts" of on-line group dynamics, we dream of yet-to- 

be realized "artifacts". We watch users (ourselves included) learning how to go about making 

joint decisions, exchanging ideas and information, and selecting certain ideas/information to 

collaboratively build upon. At the same time, we dream of a technology that makes more 

information available to users, making their on-line interactions more effective (as well as 

less frustrating); a technology that allows more flexibility in being able to shape and create 

environments; a technology that can facilitate the doing and trying of new things that have 
hitherto not been possible. . .or perhaps even dreamed out. 

Therefore, as educators we have a dual function. One is to use the medium's technology 

to demonstrate what is possible. The other is to learn from this use, and insist that the tech- 

nology is further refined so that it can be used regularly for educational purposes without the 

frustrations. Integral to this refining process is dreamware. How can we put dreamware back 

into education? (Dreamware from educators in tune with reality does not need to be threat- 

ening nor unimplementable.) Imagine how much more motivational drive users would have 

if the medium were geared up to facilitate learning in fun, easy and satisfying ways. 

If we are really discussing the emergence of a new environment for learning and educa- 

tion, then that goal and vision should be incorporated into the software design, and we need 

to rethink what makes for quality learning (which may mean eradicating a lot of precon- 

ceived notions of tutors, students, "material" to be learned and the process of learning). 
Given this, we could easily restructure CMC into a learning-conducive and facilitative 
medium 

With regard to this new environment, it seems it is the beginning of our single 

planetary mind for Gaiea, or at the very least a new vast frontier territory to be settled and 
civilized. More than civilized — really democratized in the Athenian or Jeffersonian senses 
of direct democracy. While this requires a lot of maturity and intelligent discourse skills, 

people are capable of rising to the challenges of this new mind-space frontier. 
To be sure, there are really exciting opportunities here for collective cultivation of 

precision and even more exciting opportunities for valid generalization construction. We 
need to have more than just message organization, but also ways to create and explore new 
learning interactions and environments. When we can mindmerge without any mediating 
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technology (i.e., when the technology is transparent), it will be a true "conspiracy" 

(breathing together). 

This new electronic space offers us the potential and the challenge to sculpture out new 

learning environments. With images of global learning networks before us, the challenge is 

to rethink a) our notions and practices of education, and b) CMC possibilities that go 

beyond horseless carriage applications. 

Computer-mediated communication offers the potential for improving both the 

processes and the products of learning. In other words, through this medium it is possible 

not only to facilitate learning of knowledge, skills and values, but also to facilitate learning 
how to learn. How might this be effected? 

Of primary importance is our insistence on loosening up the storage and handling 

functions of the software. This capacity to move items around, edit, regroup, thread, repre- 

sent and revise what has been thought and said is what will transform CMC into a collec- 

tive art form. 

With the technology so changed to reflect the single and collective minds of the users 

(learners) rather than the minds of the suppliers, we may direct our attention to sculpting 

new learning environments. For example, we may teach learners (through the modelling of 

idea and information manipulation) how, when, why, etc. to interact in the receptive- 

acquisitive, transmissive, and conjugative-propagative modes; how to perform the condi- 

tions of a) truth of factual propositions, b) rightness of collective norm assertion, c) truth- 

fulness of commitment, and d) honesty of expressive parts of a communication; and how to 

control interactive environments in order to effect purposeful and desirable group problem- 

solving. The pieces are all there to structure the medium so that learning outcomes are 

closer to a sure thing than to chance; so that learners can effect self-facilitation of their own 

learning processes. We just need to put them together to create the architecture required to 

improve learning. 

The plea for educational optimisation of CMC's unique character is the themesong of 

this whole issue. We have demonstrated a unity of purpose in our sense that something 

never before attained is going to be possible for us through this medium. It's better than the 

early days of flight. And it's better than the early days of radio. And we've all got the time 

and intent to tinker with the darn thing until it does something spectacular. 

STEN Senn sk ee 

it was a great party! 
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