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FOREWORD 

Tele-training for Personnel Development: Telecommunication Research  

presents a selection of research reports from the satellite and tele-

conferencing programs of the Public Service Commission. Each of these 

papers has been presented at either national or international conferences 

in locales as varied as Bergamo, Italy; Berlin, Germany and Honolulu, 

Houston and Chicago in the United States. 

The first three papers focus on the Canadian satellite program on the 

Communications Technology Satellite. The first two focus on the interactive 

educational and human communication aspects of the education experiments 

while the third discusses the impact of the CTS on the Public Service 

Commission. 

The fourth paper broadens the scope to discuss the laboratory and field 

simulation research program conducted by the Commission. This paper is 

followed by two laboratory reports from the Carleton Place Intergroup 

Telecommunication Laboratory, a joint Public Service Commission - Department 

of Communications facility. The papers provide the reader with a sample of 

the type of work conducted in support of the satellite tele-education 

project. 

vii 
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INTERACTION: A CANADIAN THEME IN EDUCATION BY SATELLITE 

HERMES, the Communications Technology Satellite, is leading the 

thrust towards interactive tele-education in Canada. Interaction is 

a common thread running through each of the educational experiments 

on the CTS satellite. A review of these experiments can serve as a 

preview of satellite mediated education in the 1980's. 

Each of the experiments allows learners in remote locations to 

share the learning experience in an active manner. Canadian federal 

public servants located in five locations in Ottawa and Newfoundland 

will participate in a course on long range planning. Mathematics 

teachers in Northern and Western Ontario will be able to keep up to 

date by means of the satellite. Memorial University in Newfoundland 

will use the satellite to provide interactive courses to health pro-

fessionals. The decentralized University of Quebec will simulate 

educational satellite applications in the 1980's, while the University 

of Western Ontario will provide Northern Canadian Indians with inter-

active computer assisted education by satellite. Finally, Carleton 

and Stanford Universities are exchanging courses between their campuses 

by means of Hermes. 

Background  

The Communications Technology Satellite was launched from Cape 

Canaveral, Florida, on January 17, 1976. The satellite, jointly 

sponsored by the Canadian Department of Communications (DOC) and the 

American National Aeronautics and Space Administration (NASA) provides 

Canadian and American organizations with an opportunity to conduct 

technical and social research. 
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There are 26 Canadian experiments on Hermes and half of these 

are social in nature. They focus on the delivery of education, 

medicine and community interaction. These experiments investigate 

ways to satisfy the social needs of Canadians living in remote areas , 

such as the needs for immediate access to medical and educational 

services, intragroup and intergroup communication among racial and 

linguistic groups as well as inter-community interaction. Small 

portable terminals allow easy transportation and deliVery of services 

to formerly inaccessable areas. 

Canadians have not made extensive use of satellites for educa-

tional purposes. Representatives of Telesat, Canada's commercial 

domestic satellite system,explain that the Corporation has carried 

educational programming only as part of regular Canadian Broad-

casting Corporation (CBC) content. 

ments on American satellites such as ATS 1 and ATS - 6 have demons-

trated that the educational broadcasting function can be carried 

out effectively by satellite. As a consequence, the Canadian effort 

in education through space, focuses on unique interactive appli-

cations of satellite technology rather than merely using the satellite 

as a microwave broadcast system in the sky. For example, the satellite 

has the unique ability to link a group of learners across thousands 

of miles of frozen tundra. 

THE CTS EDUCATIONAL EXPERIMENTS  

Five-way Audio-Video  

The Public Service Commission of Canada is sponsoring one of 

Telesat's experience and experi- 
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the more interactive learning experiments on HERMES. Learners from 

five different locations will be linked together in a non-directive 

learning environment by combined satellite, cable, and microwave 

technology. The system will allow each learner to see and hear each 

other learner in full audio-video. 

Perhaps the best overview of the project can be found in a 

speech given to the Canadian Parliament by the Secretary to the Minister 

of Communications, Toronto-York M.P., Mr. James Flemming: 

One of the experiments is something called "Staff Training 

By Satellite". This is something of great significance 

when we talk about restraint and the need to increase effi-

ciency and reduce government costs. Staff training by 

satellite is a program where characteristics of satellite 

operation which might lead to the development of cost-

effective, high-speed learning environments for training 

federal employees in their home offices will be studied. 

Improved professional development methods will be sought 

through exploration of new directions for educational TV 

via satellite.' 

Mr. Flemming's description of the project can be elaborated. 

The project has the following objectives: 

1) to develop educational television from a one-way teacher 

centered communication system into a format of multi-way 

learner centered systems; 

1 
James Flemming, M.P. Science Policy. Hansard  119,301, 1st. Session, 

30th Parliament, p. 13501. 
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2) to explore, through the development of a satellite 

mediated learning methodology, new or better methods 

of professional development for the public service; 

3) to explore those characteristics of satellite technology 

which might enable use of cost effective learning envi- 

ronments for managerial training of public servants in 

their home offices; 

4) to study by simulation, aspects of interactive human 

telecommunication which facilitate or hinder learning. 

The successful realization of these objectives rests on developing 

group-to-group learning strategies for electronic mediated channels. 

One of these groups will be located in Ottawa, Ontario and four 

will be located in St. John's, Newfoundland. Each group will be pro- 

vided with a learning center (see figure 1) which includes four monitors, 

(each with a video feed from one of the four other learning centers) 

a camera, a microphone-loud-speaker system and physical arrangements 

suitable for five participants. 

The five learning centers will be connected by means of a 

combined system of satellite, microwave and cable 	(see figure 2). 

The learning center in a  •downtown office building will be united by 

coaxial cable with a microwave system capable of carrying two-way 

audio-video. The microwave links will connect Esplanade-Laurier with 

the nine meter CTS ground station located at Shirley Bay, some 

fifteen miles away. The CTS satellite connects the nine meter ground 

station with the three meter portable ground station located at 

Memorial University, St. John's, Newfoundland. Coaxial cable will 

join the ground station with four learning centers located within 

the Memorial Education Building. 
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One interesting technical feature of the Newfoundland-Ottawa 

return link involves the multiplexing of four video signals over 

the one video channel provided by the CTS satellite. This multi-

plexing will be accomplished by reducing the line refresh rate to 

one-fourth of normal. The obvious advantage of this multiplexing 

is that it allows for the maximum utilization of available bandwidth 

and implies the reduction of video conferencing costs. 

The major challenge with five location audio video communication 

for learning purposes is the development of protocols which will 

encourage each of the twenty-five persons on the system to communicate 

freely with each other. This communication is necessary for the 

development of the non-directive learning environment central to this 

satellite project. To meet this major challenge a model of satellite 

mediated interactive learning is currently nearing completion (Lortie, 

1976a). This model focuses on the learners and the resource 

person,as communicators,in a non-directive learning context. It 

includes input from media learning theory and individualized 

learning theory, as well as interactive communication theory. Topics 

treated include development of a model of interactive communication, 

the role of the adult educator, the role of the adult learner, 

organization of work, information exchange strategies, as well as 

appropriate games and simulations for the interactive learning 

situation. Aspects of the model have been described in Lortie 

(1976b; 1976c). 
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Support research,in the area of interactive human behavior 

in intergroup telecommunication systems,can be found in Frenette (1976 a,b), 

Ryan (1976), Mendenhall and Jull (1976), Mendenhall and Ryan (1976), Ryan 

and Craig (1975), Ryan and Mendenhall (1975), Ryan and Rose (1975), Ryan 

and Treurniet (1975), Jull and Mendenhall (1976). Simulations of our five 

location audio-video learning environment are now taking place at the 

Public Service Commission - Department of Communications Satellite Simulation 

Laboratories,at Carleton Place, Ontario. 

Two-Way Audio-Video  

The teaching at a distance experiment, sponsored by Carleton University 

and Stanford University,features bi-nationality as well as bi-directionality. 

Their project involves development, demonstration, and evaluation of curri-

culum sharing,in the form of shared courses. The all-digital satellite 

communications system allows two-way audio video communication between the 

professor and students located on one campus, with students located on the 

other campus. 

One-Way Video; Two-Way Audio  

Three CTS educational experiments feature one way video and two 

or multi-way audio. One of the projects at Lakehead University involves 

mathematics education, the Memorial University experiment involves 

medical education and the University of Quebec has projects involving 

cultural animation, tele-documentation and continuing teacher education. 

Lakehead University will evaluate the feasibility of up-grading 

elementary school mathematics teachers by means of satellite communications. 



The format includes broadcasting a mix of recorded lectures and 

live discussions with audio feedback to experts located at Lakehead Universii. 

Experimenters are using more traditional educational delivery systems 

for comparison purposes. 

Memorial University in Newfoundland has proposed an experiment in 

continuing medical education. It involves nurses and doctors in four 

remote communities,linked by interactive audio and one-way video 

from Memorial University. Courses in therapeutics, consultative services 

and continuing health education are to be given. 

The University of Quebec has three distinct educational experiments. 

One project involves P roviding parts of university courses in cultural 

animation, by the satellite. A second, involves interconnecting tne libraries 

of some of the eight locations of the University for document transmission. 

The third project involves providing professional education for educators. 

Interactive computer  

In one of the more innovative applications of satellite, the 

University of Western Ontario is providing computer assisted education 

to a native tribe of Indians located in Yellowknife,in the Northwest 

Territories. The terminal keyboard has been designed in their native 

language, that is, Dogrib. This facility will enable the school age 

children to study in their native tongue rather than in English. 

Summary  

Interaction underlies each of the Canadian educational experiments on Hermes. 
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The results of these studies will guide educational decision makers in oetermining 

whether they should demand interactive potential in tomorrow's educational 

delivery systems. Moreover, the results will probably indicate what, 

in the state of the art technology, might be best used in tomorrow's 

delivery system. Finally the experiments will produce a wealth of data on 

human behavior over these interactive systems which should keep social 

scientists busy for the next few years. 
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Satellite technology provides new frontiers in human communication. 

The ANIK series of Canadian satellites provides a human communications 

link between Canadians living in the populated south and those living in 

the scarcely populated and isolated north. The ANIK series was part of the 

first commercial domestic satellite system providing Canadians with broad-

cast and telephone services. (Telsat 1974). 

The Communications Technology Satellite (to be launched in January, 

1976) will investigate innovative social applications of human communication. 

The CTS satellite, jointly sponsored by the Canadian Department of Communi-

cations and NASA, provides Canadian and American institutions with opportun-

nities to explore the utility of satellite technology for the realization 

of organizational objectives. Half of the 26 Canadian CTS experiments are 

social in nature and these focus on human communication for educational, 

medical, and community interaction purposes. They investigate ways to 

satisfy the social needs of Canadians living in remote areas such as the 

need for immediate access to medical and educational services, intragroup 

and intergroup communication among racial and linguistic groups as well as 

inter-community interaction. 

The Department of Communications felt that the identification of 

experimental communication services should be left in the hands of its users. 

These social experiments evolved in a manner suitable for the realization 

of the experimenters' needs. The experimenters proposed the study and the 

Department of Communications provided the basic facilities; that is, the 

satellite and ground  terminal, as  well as their consultation services when 

required. 

As a result of this participatory philosophy, social experiments have 

been accepted from federal and provincial agencies, representatives of 

industry, professional groups, universities, communities, and inter-cultural 

groups. 
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This paper will briefly describe the te1e-7education experiments and 

elaborate,in particular;  on the experiment planned by the Public Service 

Commission. The tele-education experiments focus on interactive human 

communication, especially the Public Service Commission experiment. 

The Memorial University in Newfoundland has proposed an experiment 

in continuing medical education. It involves nurses and  doctors  ,in four 

remote communities,linked by interactive audio and one-way video from Memorial 

University. Courses in therapeutics, consultative services and continuing 

health education are to be given. 

Along similar lines, a continuing teacher education experiment will 

occur in schools located in western and northwestern Ontario. The school 

teachers and their local teacher's aides will be given a course on the metric 

system and methods to teach it. These courses will be given directly from 

Lakehead University. The equipment to be used includes 	telewriter, and 

interactive audio combined with video taped programs. 

The University of Quebec will explore the utility of the CTS link 

to transmit data and documents to its seven-location campus. It will also 

use the link to teach university level courses and develop new teaching 

techniques for mediated communication. Portable terminals will provide 

access to university courses,to students located in remote areas. 

Carleton University in Ottawa, along with Stanford University, are 

sharing facilities to provide engineering courses, sinultaneously to students 

at each campus at the same time. The universities will develop the technology 

needed to improve remote teaching. 

The University of Western Ontario is providing computer assisted edu-

cation to a native tribe of Indians located in Yellowknife in the Northwest 

Territories. The terminal keyboard has been designed in their native language, 
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that is, Dogrib. This facility will allow school age children to learn 

in their own  native  tongue,rather than in English. 

The Public Service Commission CTS experiment has a strong human 

communication focus. Participants will learn the functions of management, 

over à five location satellite mediated link. Communication will be by 

video (with audio) such that each participant can continually see and hear 

each other group of participants. 

The project has the following objectives: 

1) to develop educational television from a one-way 

teacher centered communication system into a format 

of multi-way learner centered systems; 

2) to explore, through the development of a satellite 

mediated learning methodology, new or better methods 

of professional development for the public service; 

3) to explore those characteristics of satellite technology 

which might enable use of cost effective learning 

environments for managerial training of public servants, 

in their home offices; 

4) to study,by, 	simulation, aspects of interactive human 

telecommunication which facilitate or hinder learning. 

The successful realization of these objectives rests on effective group-to-group 

communication over electronic mediated channels. 

One of these groups will be located in Ottawa, Ontario and four will be 

located in St. John's, Newfoundland. Each group will be provided with a learning 

Center (see figure 1) which includes four monitors,(each with a video feed from 

one of the four other learning centers) a camera, microphone loud-speaker 

system and physical arrangements suitable for five participants. 

The five learning centers will be connected by means of a combined 

system of satellite, microwave and cable. (See figure 2). The learning center, 
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in a downtown office building„will be united by coaxial cable with a microwave 

system capable of carrying 2 way audio-video. The microwave links will connect: 

Esplanade-Laurier with the nine meter CTS ground station located at Shirleys 

Bay, some fifteen miles away. The CTS satellite connects the nine meter ground 

station with the three meter portable ground station located at Memorial 

University, St. John's, Newfoundland. Coaxial cable will join the ground station 

with four learning centers located within the Memorial Education Building. 

One interesting technical feature of the Newfoundland-Ottawa return 

link involves the multiplexing of four video signals over the one video channel 

provided by the CTS satellite. This multiplexing will be accomplished by 

reducing the line refresh rate to one fifth of normal. The obvious advantage 

of  this multiplexing is that it allows for the maximum utilization of available 

bandwidth. 

Five location audio video communication for learning purposes provides 

human communication challenges. The major challenge involves the development 

of protocols which will encourage each of the twenty-five persons on the system 

to communicate freely with each other. This communication is necessary for the 

development of the non-directive learning environment central to this satellite 

project. To meet this major challenge, simulations will continue at the 

Carleton Place Intergroup Telecommunication Laboratories investigating phenomena 

such as emergent leadership, communication patterns, task accomplishment and 

learning rates in various interpersonal and intergroup communication configura-

tions. The unique impact of satellite delay echo will be assessed,as will 

various types of terminal equipment. 

Research at Carleton Place Laboratories, to  date, has compared human 

reaction to intergroup  communication media and has application to satellite 

telecommunications. The results indicate that face-to-face and video mediated 

intergroup communication elicits more positive attitudes towards the medium, 

attitudes towards the discussion, and mood reactions than does audio mediated 

• intergroup communication (Ryan and Craig, 1975). More specifically both-face-

to-face and video mediated intergroup communication elicit more positive 
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aesthetic and evaluative reactions than audio telecommunication. Face-to-

face and audio intergroup communication media are perceived as being more 

private than video intergroup communication media and both video and audio 

communication media are perceived as being more potent than face-to-face media 

(Ryan, 1975). Ryan and Mendenhall (1975) found participants were more skepti-

cal in audio intergroup contexts than in face-to-face. Finally Ryan and Rose 

(1975) found that video causes higher surgency reactions than does face-to-face 

while video causes higher elation ratings than audio. These results have in-

fluenced the configuration chosen for this CTS project. 

A model of satellite mediated interactive learning, which will focus 

on the resource person as a communicator and facilitator in a non-directive 

learning context, is also currently under development by René Lortie and Charlotte 

Frenette. 	This model includes input from media learning and individualized 

learning theory, as well as interactive communication theory. It will serve as 

a guide for the resource person's behavior during the satellite mediated course. 

Satellite, as a medium of human communication, extends man's communica-

tion potential. It awakens the realization of the possibility of novel communi-

cation configurations such as that typified by these satellite project. Lessons 

learned in satellite mediated experiments can later be applied to effective 

communication mediated by telephone, broadband, cable, and microwave systems. 

The tele-education experiments described show how telecommunications 

links can be employed to increase and improve educational opportunities in 

remote areas. The human telecommunication links used in the CTS experiments are 

interactive and provide the participants at remote locations with opportunities 

for immediate and direct feedback to the teaching center. This opportunity for 

feedback will provide input into the educational program and as such will 

ensure the adaptation of curriculum to local reqùirements. Furthermore, the 

satellite will bring educational services to the student,allowing him to live 

in his own community and to maintain his own culture. In summary, the CTS pro- 
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gram will provide users with an inventory of social, technical and behavioral 

data representative of present and future telecommunications needs and of 

assistance to human telecommunication. It will provide information concerning 

the extent to which changing needs in human communication can be met via this 

technology. It will also permit the assessment of person-t.)-person and group-

to-group communication in intra-and inter community settings. 
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THE IMPACT OF THE COMMUNICATIONS 

TECHNOLOGY SATELLITE ON A 

GOVERNMENT ORGANIZATION 

Introduction 

An assessment of the impact of experimental communication satellites 

on government organizations is somewhat premature, however, certain 

trends are emerging. To date, communication satellites have had 

limited penetration in delivery of government services. Moreover, 

user perceptions may be somewhat distorted by the glamorous image of 

communication satellites. 

This report focuses on one major trend in experimental satellite 

use: interactive satellite mediated training and management 

sponsored by the Canadian federal government. 

Preview 

Hermes, or the Communications Technology Satellite, allows Canadian 

and American organizations to càrry out certain functions over satellite. 

The Canadian Public Service Commission has sponsored two satellite 

mediated projects focusing on remote training and teleconferencing. 

The discussion of satellite impact will be in the context of these projeCts. 



Parameters 

The impact of communication satellites on government organizations such 

as the Public Service Commission depends upon several mediating factors: 

(1) most government organizations are merely at the pilot 

testing stage and have not yet proceeded in any large 

measure to operational systems. 

(2) assessment of user reactions is still biased by the 

impact of the Hawthorne Effect. 

(3) the satellite is still often viewed as a glamorous 

• 	technology and not as one component of a multi-channel 

delivery system. 

These points can be elaborated. Except for the telephone companies and 

the broadcasting corporations, Canadian government organizations have 

not ventured into the use of satellite systems. The Canadian federal 

Public Service Commission and the provincial governments of Ontario and 

Manitoba are the only government organizations which have conducted 

pilot studies over the CTS satellite, although other government orga- 

nizations have funded universities and hospitals in their pilot projects. 

Thus, any judgement of impact must be preliminary and open to modifi-

cation as operational systems evolve. 

The Hawthorne Effect may be causing biased evaluations of satellite 

impact. The effect was noticed when industrial workers were chosen 

for special attention by researchers, thus, causing positively skewed 

2 5 
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results. Similarly the users of pilot satellite communications systems 

may have a tendency to evaluate their satellite experience more posi-

tively, having been chosen to take part in an experimental program by 

means of an innovative technology, particularly when these are relatively 

short term activities. 

The Hawthorne Effect is compounded by the glamorous image attributed to 

satellite technology causing: 

e expectations to be unrealistic, 

o the actual capabilities of the satellite to be poorly 

understood, 	. 

e the satellite being perceived as too avant garde for hard - 

nosed organizational administrators, and 

o the satellite to be seen as a channel unrelated to standard 

terrestrial communication delivery systems. 

Each of these factors interact in influencing the impact of communication 

satellites causing difficulty in assessing the true organizational impact 

of such satellites. 

The Satellite 

The Communications Technology Satellite, known as Hermes in Canada, is 

the eighth Canadian satellite. Three previous satellites, ANIK I, II and 

III form the space segment of Telesat, the Canadian domestic satellite 

system. Hermes differs from the Anik series of satellites in several 

ways: 
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(1) Hernies  is experimental and the Anik series is commercial, 

(2) Hermes can use smaller more portable earth stations than 

the Anik series, 

(3) Hermes users may investigate new uses of satellite tech-

nology while the Anik series users distribute mostly 

broadcasting and telephony services. 

Thus, Hermes promotes the delivery of new types of services by satellite 

systems such as educational services, health care services and adminis-

trative services. 

The Organization 

The Staff Development Branch of the Canadian Public Service Commission 

has the largest adult education mandate in the country. The Commission 

provides professional, and management, and language training to federal 

civil servants located across Canada. 

The Public Service Commission has been investigating the feasibility of 

educational delivery and distance management by telecommunications since 

1972. This ongoing program consists of 

o Laboratory studies into the impact of mediated learning 

systems. 

Field studies in teleconferencing, tele-trainina and tele-

management. 

o Satellite mediated two and multi-point learning systems. 
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Much of this work has been conducted in conjunction with the Canadian 

Department of Communications. 

The Satellite Projects 

In one project, the CTS satellite was used to link central and remote 

Canada to provide management training to federal government, provincial 

government and university employees. Another pilot project involved 

point to point international executive education seminars between Ottawa, 

Ontario and Syracuse, New York. The following detailed descriptions of 

these two projects provides project objectives, describes the technical 

configurations and summarizes key contributions of each project to ex-

tending government services. The project linking central and remote 

Canada focused on Long Range Planning. 

Long Range Planning by Satellite 

On alternate days between April 24, and June 19, 1977, a five location 

audio-video satellite mediated communications link allowed a series of 

two remote learner-centered long-range planning courses to be held 

between Ottawa and four locations in St. John's, Newfoundland, appro-

ximately 1,000 miles from Ottawa. The satellite mediated experimental 

groups and a face - to - face control group studied the theories and skills 

of long-range planning,while investigators compared learning between the 

experimental groups and the control group. Emphasis was placed on the 
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mediated learning model, a learner-centered educational approach designed 

to meet the requirements of multiple group remote learning. Each of 

the courses included 25 persons. 

Project objectives included the following: 

o to develop educational telecommunications as an educational 

tool, leading from a one-way teacher-centered communications 

system to a multi-way learner-centered system, 

o to  explore,  through the development of learning msthods 

via satellite, new or improved methods of professional 

development for the public Service, 

e to investigate the possibilities of providing managerial 

or language training for public servants via satellite 

technology, thus, allowing them to remain in their home 

offices or home locations while participating in courses, 

o to study those aspects of human telecommunication which 

may encourage or hinder learning. 

A completely interactive learning environment was provided to learners 

in this pilot project. 

Each satellite msdiated subgroup (n 	5) studied in a center 

which included four monitors, each with a video feed from one 

of the other four learning centers. Each center also included a camera, 

three open microphones, head phones and appropriate furniture for five 

participants. Using this equipment, participants of any group could 
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maintain continous audio-visual contact and simultaneously communicate 

with any other group or all groups. 

These five learning centers were connected by a combined system of 

satellite, microwave and coaxial cable. The Ottawa 

learning center, established in a downtown Ottawa office building, was 

joined by coaxial cable with a microwave system capable of carrying 

two-way audio-video. The microwave link connected the office building, 

Esplanade-Laurier, with the nine meter CTS ground station at Shirley 

Bay, some 15 miles away. The CTS satellite connected this nine meter 

ground station with a three meter portable ground station at Memorial 

University, St. John's, Newfoundland. Coaxial cable joined the ground 

station with four learning centers within the Memorial University 

Education Building. The control group matched to an experimental group, 

on demographic characteristics,  met in a face-to-face context. 

Central to this experiment was the development of a non-directive 

learning environment allowing for learning through group interaction, 

with the assistance of a resource person rather than a teacher. Learners 

were encouraged to assume responsibility for their own learning and 

serve as active contributers to the learning of their colleagues on the 

course. Innovative aspects of this project included the following: 

o the project was one of the most interactive of satellite 

medieted experiments providing: 

o a five way audio-video 
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o open microphone audio 

e a permissive communication environment 

e the project tested the feasibility of multiple video image 

transmission by means of video multiplexing over one video 

channel provided by the satellite Hermes 

e to the knowledge of the authors, the project provided for 

the development of the first long-range planning course 

given within the Canadian federal government 

e the project was supported by a fully interactive learning 

. simulation laboratory with four nodes and many laboratory 

findings contributed to the satellite pilot project. 

Besides these innovative aspects of the project other more tangible 

impacts emerged. 

The two major areas of impact include new insights into intergroup  tek-' 

communication and increased awareness of organizational telecommunication. 

The non-directive learning model has addressed and helped solve two 

problems associated with intergroup telecommunications: 

o the tendency  for  increased autocratic behavior 

e the tendency for an increase in between location 

communication and a reduction of intra-location commu- 

nication. 

Within the framework of non-directive learning, the model has specified 
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behaviors which increased democratic interaction and intra-location 

communication both in the five location configuration linked by satellite 

and in the four location laboratory simulation. Thus, this model should 

prove beneficial for future goVernment uses of interpersonal telecommu-

nication systems. 

A second major organizational impact is the awakening of interest and 

curiosity about satellites, in specific,and telecommunications, in 

general. Associated with this interest, and curiosity is the realization 

that advanced telecommunications could be beneficial to training and 

training administration. In response to the interest and curiosity 

substantial efforts were made within the Commission to emphasize that 

the satellite is one among multiple communication channels and that many 

of the experimental activities conducted over satellite could, indeed, 

be performed using terrestrial telecommunications links. The most concrete 

result of the Commission's involvement in a satellite pilot project was 

a second satellite medited project. 

International Executive Education and Teleconferencing by Satellite 

In March of 1977 senior executives of the Canadian government met with 

American colleagues by means of satellite. Seminar topics included 

intergovernmental relations, health care delivery, and international 

communications. 
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This executive development by satellite project formed part of an ongoing 

program of co-operation between the Executive Education Division of the 

Public Service Commission and the Maxwell School of Citizenship and 

Public Affairs at the University of Syracuse. To many of the participants 

who had already studied together in Ottawa and Syracuse, the satellite 

provided an opportunity to carry on their learning process in their home 

locale. 

Project objectives were the following: 

e to offer mutual access to Canadian and American resources 

for education in public management, 

o to test the feasibility of comparing public management 

practices by satellite, 

o to determine the degree to which satellite permits 

contacts which are not now feasible for comparative 

learning, 

o to compare costs of various communication links. 

The first three objectives have already been successfully met and the 

fourth is under analysis. 

Participants, in Ottawa, were lOcated in a small conference room at the 

CTS satellite control center at the Communications Research Center. 

The Syracuse participants communi'cated from twO different locations, 

first, from the small studio in the mobile NASA ground station and 

later from the television studio in the Newhouse School of Communication 

at the University of Syracuse. 
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An interesting feature of this project deserves note. The project was 

established within a relatively short time-frame. Serious preparations 

began in January and the participants were interacting over satellite 

by early March. This was possible, due to experience and expertise gained in the 

design, development and management of the first PSC satellite project. 

Proposals for Future Satellite Functions in Government 

A survey was conducted in the Staff Development Branch of the Canadian 

Public Service Commission requesting managers to identify the potential 

impact of future communication satellites. These managers identified 

both educational and administrative needs which satellites could help 

to satisfy. The educational needs the satellite could fill included 

the following: 

o the use of satellite for training and developing regional 

offi  cers  

o the use of satellite to provide job-coaching and training 

to civil servants located in the remote and distant areas 

of Canada 

e the use of satellite for training Indian and Eskimo civil 

servants who are learning management skills in the Northern 

Careers Program 

o the use of satellite to make scarce and busy central human 

resources available to regional classrooms; also to make 

regional resources available to central classrooms. 
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o the use of satellite for joint projects among the Canadian 

federal government and other national and international 

organizations including negotiating on course design and 

resolving problemS with joint venture participants. 

In addition, the Regional Operations component of the Branch identified 

the need for a national video teleconference system for management 

functions. 

Other management functions of government which could be performed by 

satellite include most of those specified in the recent Teleconferencing 

Users Guide  (Barker, Mendenhall & Ryan, 1977) 

o briefing 

o updating • 

e interpreting policies 

e rapid surveying/opinion seeking 

û trouble shooting 

e brainstorming 

es problem solving 

o evaluating proposals 

o formulating policies 

e preparing forecasts 

o setting agendas/scheduling meetings 

• co-ordination 

o planning'' 	' 

o budgeting 

e facilities 

• resources 
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Laboratory research and field research on related systems indicates 

current interactive telecommunications systems are less effective for 

socio-emotional tasks such as negotiating interviewing and criticising. 

(Craig and Jull, 1974). 

In addition to these functions which could be performed by satellite 

one could add those needs of government organizations for data and paper 

transmission. By aggregating these functions of each organization 

the use of satellite becomes more viable on an operational level. 
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Conclusion 

Although concrete knowledge of the organizational impact of communication 

satellites is limited, the projects conducted by the Public Service 

Commission provide some indications. Among the first is the increased 

efficiency of delivery of government services delivery to remotely located orna-

nizational employees and clients. The second impact is the increased 

awareness of the potential and utilization of remote telecommunications 

systems. The third, is the increased knowledge of human communication 

behavior appropriate for these communications media. A need exists for 

extensive follow-up work using both terrestial and spatial communication 

channels. 
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ABSTRACT 

This paper summarizes the communication needs requirements in 
the Public Service Commission. It presents results of laboratory 
and field studies undertaken to investigate the application of 
teleconferencing to educational and administrative functions. 
It describes the learning model developed for the adult learner 
in an interactive educational situation, i.e. the principles 
underlying the model, the role of the resource person, and 
learner, and some information exchange strategies. Results 
obtained from the simulation of the model are also presented as 
well as its future application in a satellite-mediated learning 
situation. 
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1. Introduction  

The Public Service Commission (PSC) acts as the central training 

agency for the Canadian federal government providing professional, 

managerial, and linguistic training and development courses to more 

than 20,000 civil servants a year. These courses are specifically 

designed to answer the overall training needs of all government depart- 

ments as distinct from the particular need of a given department. To . 

effectively carry out its mandate throughout Canada, the PSC decentral-

ized its training services into six regional centers with Ottawa as 

its headquarters. 

This paper will first describe the telecommunications research 

undertaken in view of applying teleconferencing to both administrative 

and educational purposes. It will then provide a description of the 

learning model developed for mediated interactive learning, the simul-

ation results of this model and its future application. Research 

issues relevant to the possible implementation of interactive tele-

communications are also addressed. 

2. Rationale for Telecommunications Research  

In Canada, the PSC provides more than 90% of the language train-

ing and 15% of the professional and managerial training for the 

federal Civil Service. Nearly seventy-five percent of federal civil 

servants are located outside the national capital area. In 1975, the 

PSC offeed a total of 428 courses (excluding language courses), of 

which 139 were offered by the six regional offices to some 2,547 

federal employees. These figures indicate the vast amount of inter-

personal communications and training activities required to: 

- provide equal access to training and development courses; 

- access resource persons, trainers, and learners; 

- provide courses to meet the training needs in regional urban 

centers. 

These figures also are suggestive of the costs implied in current face- 

to-face training. Presently, federal employees and resource persons 

have to gather in major regional centers, or in Ottawa itself, to attend 

courses. As a consequence, residential living-in expenses and costs of 

time of participants in courses add considerably to tuition fees. 

The fees incurred by the employee are paid by each attending government 
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department. 

In view of the high direct and indirect costs to meet these 

training requirements, it was decided to investigate alternate methods 

of delivering courses to regional centers from headquarters and among 

regional centers. 

3. Objectives of the Research  

Research on teleconferencing was undertaken with the following 

objectives: 

• to provide information as to the feasibility of using 

teleconference for both administrative and educational 

purposes; 

• to determine the types of educational content and metho-

dology appropriate to the medium; 

• to identify the psychological and technical variables 

related to man-machine interaction using various technologies. 

Both field studies and laboratory experiments using interactive systems 

were undertaken to achieve these objectives. Interactive systems rather 

than broadcast systems were chosen on the basis that these favoured 

learning/teaching behaviors similar to face-to-face training. As will 

be seen, interactive systems were used in both two and four-node 

training situations. 

4. Field Studies  

To investigate educational teleconference applications, two experi-

mental sessions were undertaken: a financial seminar and a language 

teacher training seminar. Both field trials utilized the Bell Canada 

Video Conferencing System offering complete audio-video facilities 

between two locations. The financial seminar designed for PSC personnel 

consisted of a one-day session on "Services Contracts within PSC". 

These three one-day sessions held on consecutive days had respectively 

six, eight, and nine participants. The teaching methodology used was 

content presentation followed by dialogue with the participants. Results 

obtained indicated that: 

• the content and the methodology were both suited to the 

technology ; 

• the degree of satisfaction was inversely proportional to the 
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amount of knowledge prior to the educational session, and 

• one-day training activities were perceived to be better 

suited for teleconferencing than face-to-face. 

According to the participants, the following differences were observed 

when they compared teleconference to face-to-face. They felt telecon-

ferencing was more businesslike and more serious, and that it inhibited 

aggressiveness and imposed a greater feeling of constraint. (Lortie, 

1977). 

The second field experimental session,concerned with the training 

of language teachers in a new French language teaching methodology, also 

took place between two locations. Similar technical arrangements were 

made available by Bell Canada. Six specialists of Dialogue Canada II, 

the new Public Service Commission language program, participated from 

Ottawa with 14 language teachers from Montreal. These were divided into 

sub-groups with seven language teachers and three to four specialists. 

Each session consisted of two half-days with actual teleconferencing 

time of about two hours and fifteen minutes per half-day session. The 

first session content was a review of the older Dialogue Canada I (DC I) 

while the second session was an introduction to Dialogue Canada II 

(DC II). Thirty minutes of theory was spent on DC I while the remaining 

time was for discussion and questions. However, for DC II only twenty 

minutes of formal presentation took place and subsequent time was left 

for discussion.. On the whole, results obtained were similar to those of 

the financial seminar: 

• Participants preferred the format of DC II involving a 

higher ratio of interactive communication versus formal 

one-way presentation (DC I). 

In the case of DC I, there emerged a need for planning 

the session content more adequately, that is, by using 

proper amount of subject matter per unit of time allocated. 

• Communication was largely content-oriented and little 

interaction was possible within the same group. A high 

percentage of the participants felt that a face-to-face 

session would have been more lively, more intimate and 

less tense. 

• Participants of the first and second sessions felt that 

they had achieved their goals (Frenette, 1976). 
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For both of these seminars, the learning/teaching methodology was 

not specifically adapted for the audio-video medium. The course content 

and presentation format were those of similar face-to-face courses. 

Although results obtained indicate participants were satisfied witn 

the content and methodology, participants stressed the fact that the use of the 

system would have been more conducive to learning if more group inter- 

action had evolved. This is not surprising since the participants had 

a solid educational background, managerial experience and expertise, and  

felt that they had an active role to play in these educational sessions 

by bringing pertinent information and insight into the subject matter. 

Thus, students felt that the quality and quantity of interactions among 

themselves would have been greater in a face-to-face situation. 

5. Laboratory Experiments: Administrative and Educational Applications  

The Public Service Commission and Department of Communications 

jointly set up a two-node interactive audio and video laboratory. The 

laboratory experiments performed replicated the government workiny 

environment as much as possible. Subjects were government employees 

who performed tasks related to their managerial functions. Groups of 

four to five managers were located at each node to replicate the 

regional nature of Canadian decentralized government departments. Data 

obtained under these conditions provided knowledge of the attitudes, 

feelings, satisfaction and performance of government users to telecon-

ference. (Ryan and Craig, 1975; Ryan, 1976; Jull and Mendenhall, 1976; 

Mendenhall and Ryan, 1976; Mendenhall and Ryan, 1977; Ryan and Rose, 

1977). An example of such a study was the laboratory experiment under- 

taken in 1975 which compared two-node audio, two-node video and face-to-

face. Fifty-one managers, divided into three and five-person groups, 

performed managerial tasks, i.e. problem solving, brainstorming, infor-

mation exchange. Half hour limits were imposed in the accomplishment of 

these tasks. These results were obtained: 

• Audio conferencing was perceived more negatively than either 

video and face-to-face. 

• Information given over audio.only systems elicited more 

skepticism. 

• Audio and face-to-face discussions were rated more private 

than video. 
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• Face-to-face and video discussions were found more active, 

more positive and more influential than audio discussions. 

• Face-to-face was considered the medium most satisfactory for 

discussion. Although audio teleconferencing elicited some 

negative reactions, it is important to note that the mana-

gerial tasks performed over teleconference did not differ 

significantly from face-to-face. 

Another recent laboratory experiment was aimed at exploring the use 

of teleconference in a four-node, audio-video, interactive, non-directive, 

learning environment. The environment was non-directive, in the sense 

that participants and the resource person would decide, over three 

mediated educational sessions, what procedures would be used to telecon- 

ference effectively in a learning situation. Twenty participants, staffing 

officers from various government departments, were divided into two 

groups of four and two groups of six with the resource person located in 

one group. The course content was "Staffing" and the teaching methodology 

introduced did not differ from that of face-to-face session. Sessions 

lasted approximately 67 minutes, 47 minutes and 59 minutes. The three 

sessions were evaluated in terms of the educational activity, the 

relationship among the nodes and feelings about the session. No signif-

icant main effects were observed. Briefly summarized the results 

indicated a significant longitudinal effect (F = 15.58; df = 2,51; P) .05) 

in that sessions became progressively more task-oriented over time. A 

significant difference among nodes was also observed (F = 3.63; df 	3,50; 

P> .05), the third node in which the resource person was located, showed 

a more static rating on a static-dynamic scale (R of 2.42) than did 

the other nodes (it of 2.82). This may tentatively be explained by the 

lack of participation by the learners due to the dominance of the 

resource person in her own node. Objective speech data analysis shows 

the resource person's node took up the greater part of the total speech 

time. (Treurniet, 1977). Speech patterns indicate that most interactions 

occurred between the resource person and students. This is consistent 

with the fact that participants did not come to a consensus on procedures 

until the third session at which time they implemented traditional 

classroom procedures: raising hands to speak, having the teacher acknow-

ledge speaker and self-identification. 

These field and laboratory tele-education experiments showed some 

il  
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of the major deficiencies of applying the traditional learning and 

teaching approach, and confirmed the need to develop an educational 

learning model more closely matched to the needs of the adult learner in 

a mediated situation. It became evident that one of the key element 

for successful mediated learning is interaction, in particular, the 

capability of exchanging information among learners themselves. The 

model would have to take into account some of the following pre- - 

conditions for intera-ction: the traditional role of the resource person 

and of the learner would have to b.e redefined; the responsibility of 

the learning would have to be in the hands of the learner; and the learning 

behavior would take the medium into consideration. From these elements 

evolved the following mediated adult learning model. 

6. Description of Model  

A learning model can be defined as a proposed set of coherent steps 

or measures aimed at applying a philosophy or a given set of educational 

principles. According to those prirc'ples, certain roles and behaviors 
can be recommended to the educator and learner. These roles lead to 

behaviors appropriate for the role and this is demonstrated in the 

following diagram: 

This adult learning model was elaborated for application in a mediated 

learning context over a multi-way satellite channel and included modi-

fications appropriate for that context. 

The principles upon which this model is based follow: 

• Man is basically self-directing (however this characteristic 
undergoes varying degrees of actualization in actual practice). 

• As an adult learner, this self-directed man is characteris-
tically oriented toward solving some problems that he is being 
confronted with in real life situations (Knowles, 1973). He 
tends to organize his learning under the form of a self-directed 
project (Tough, 1971). 

• A clear distinction is made between learning and teaching. 
Learning is a basic internal process involving the whole 
person; it is highly individualized and directed from within. 
Teaching is an external intervention which is incidental to a 
person's learning. The model is a learning model  as opposed 
to a teaching model. 
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These principles imply that certain patterns of behavior (i.e. roles) can 

be expected of people participating in an educational activity. 

Some of the major components of the roles of the adult educator 

and learner can be briefly stated as follows: 

The educator has, among others, these role functions: 

• He is an animateur and a facilitator. 

• He is a resource on the content and the process of the 

educational session. 
• He is a change agent. 
• He promotes a greater awareness and personal growth. 
• He assists learners to take charge of their own training. 

• He becomes a learner. 

Some of the main roles of the learner are: 

• He takes up the responsibility for his learning. 

• He is responsible for determining his needs, goals and 
educational objectives. 

• He develops his skills for self-directed learning including 
greater awareness of needs, potential, and interests. 

• He is an active inquirer. 
• He contributes his own resources to the learning activity. 

• He takes charge of his own evaluation. 
• The learner takes up the role of a resource person as 

appropriate. 

These roles complement each other and contribute to self-directed learning. 

The behaviors described below operationalize the principles and 

roles of the model in the context of the five location audio-video learning 

environment specific to the Public Service Commission's Staff Training by 

Satellite project. 

A 	Preparation for the Course  

These suggested steps or behaviors prior to the mediated session, 

are intended to provide: 

• involvement  of learners in their self-directed learning 
activity; 

• an early interaction  among participants; 
• some degree of acquaintanceshiP  among learners prior to 

the tele-education sessions. 
• some common  and familiar grounds on which to base further 
discussion and interaction. 
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Each of the following conditions is necessary to meet the requirements 

implied by the principles underlying the model: 

1. A needs survey be conducted which offers a number of potential participants 
an opportunity to indicate their professional development requirements. 

2. The educator select a course topic which satisfies the needs of most 
potential participants. 

3. Needs survey respondents who request the topic are offered the desired 
course and register. 

4. With the assistance of the educator, learners are asked to define their 
learning objectives relative to the chosen topic. These should become 
more specific over time. 

5. Learners inform the educator of their own potential resources concerning 
the topic. They may also mention other resource-persons that they know. 

6. The educator assembles data on the learner's address, phone number, 
objectives, and expertise, for distribution to every participant. 

7. Learners be informed that a number of preparatory documents are made 
available to them, and that such documents be relevant to their purposes. 
Such pre-documentation serves to: 

• clarify what can be expected from the course; 
• increase the learners' self-confidence; 
• stimulate self-directed learning; 
• facilitate students in clarifying and specifying their own 

learning objectives prior to the session; 

8. Learners be invited to further this process of pre-documentation by 
finding documents and references of their own, and exchanging information 
among themselves and the educator. 

9. The educator try to follow the evolution of the individual learner's 
objectives as they become more clearly defined and specific. A few weeks 
before the session begins, he should compile these objectives and draw 
up plans of tentative session plan to be sent to the learners for later 
group discussion and negotiation. 

10. On the basis of the learner's objectives as well as the subject matter's 
requirements, the educator progressively prepare appropriate content 
and learning activities. These would include identifying, 
and possibly contracting, internal or external resource people. This 
is a continuous process which really starts with the needs survey. It 
intensifies towards the end of the preparatory period (last few weeks). 
It will culminate at the first mediated meeting when a common agreement 
is reached and session plan, schedule and content are finalized. There 
is always a possibility of renegotiating at any point in time. 

Going through those preparatory steps makes it more certain that the learner 

will be involved in his own learning process prior to the first mediated learning 

session. 



49 

B First Meeting  

This meeting will need particularly careful preparation in view 

of the prime effect. A logical sequence of events would be the following: 

1. People introduce themselves, socialize briefly, get acquainted 
with this new environment. 

2. The educator proposes that participants first use the system 
for a while and then decide on the necessity and nature of a 
procedure for interaction. 

3. Participants  hold a group planning session for the whole learn-
ing activity. This event seems to be a repetition of a type of 
activity (negotiation and planning) which has taken place 
previously. However it seems warranted because, in the first 
30 minutes or so, many participants will be distracted by the 
medium itself, however unobtrusive it may be. Thus, that period 
may be practically wasted if totally new information is exchanged. 

Right from the start, and especially then, the educator adopts certain 
behaviors likely to promote "self-directed" learning, such as 

• listening attentively to learners' interventions; 
• reformulating to check for comprehension; 
• refraining from elaborating too much in order to stimulate 

personal inquiry; 
o etc. 

C After the First Meeting  

Basically the same type of attitudes and behaviors as described 

above will repeat themselves over the rest of the session. Whatever the 

task being performed, the educator remains an animateur and a facilitator, 

promoting among the learners an increasingly strong sense of, and 

capacity for, self-directed learning. 

D Between Mediated Meetings  

Working in small groups with a period of time in- betweem 

mediated meetings has often been mentioned as being desirable (Wigren, 1976). 

Optional 2 hour-long periods for face-to-face meeting among members of a 

sub-group are offered before each mediated session. Learners can also 

work by themselves, or elsewhere, or in smaller groups, or opt to not take evan-

tage of this period at all. 

E Types of Tasks over the Multi-way Satellite Channel 

For obvious reasons, tasks for transmission over the satellite 

channel are those which require substantial interaction among the largest 

number of participants at a same time. This means, for example, that we 

would use the satellite channel to hold discussions involving the potential 



50 

participation of everyone. Discussion is likely to be one of the major 

activities over this channel. In this respect, the desirable role of the 

discussion leader (Brilhart, 1974), can be characterized as: 

o guiding; 
e stimulating thinking; 
e facilitating communication; 
o promotirig cooperative interpersonal relations, and 
e developing the group and its members. 

The above provides an idea of the principles, design and purpose of the 

self-directed learning model. In practice, however, the model has to 

be adapted to particular situations. 	The general validity of 

this model for the present application has been confirmed by related 

research (Wigren, 1976). 

7. Model Simulation  

This educational model was tested in a laboratory experiment during 

a four-day session on long-range planning. Sessions alternated between 

the face-to-face and mediated context and lasted approximately tgo and 
a half hours each. The educational model was presented under three 

different formats: 

• session I: a formal lecture presentation ;  

• session II: 10 minute presentations followed by questions 

- and answers; 

• session III: discussion among participants, to evaluate the 

educational session. 

Twelve participants and two resource persons were divided into four 

groups. The audio-video teleconferencing system used was equipped with 

an open microphone system and four-way video. 

Although the sample size was quite small, preliminary results 

supported the usefulness (applicability) of the learning model. The 

analyses showed significant differences among the three sessions on the 

following dependent variables: the educational session, the satisfaction 

and the team participation evaluations. Scheffe Post Hoc Analyses showed 

that the interactive sessions (II and III) elicited more positive evalu-

ations to the educational session as well as perception of greater team 

participation. The analyses also showed that the satisfaction was greater 

with the presentation-discussion session than with the formal lecture 

session. These data seem to imply that the more students can play an active 

role in their learning, the more positive they are towards the educational 
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session. 

It is interesting to note that results obtained on the attitude 

towards the medium questionnaire did not differ significantly over the 

three sessions. This may imply that the application of this'learning 

model helped to make the medium transparent and unobtrusive. 

A rigorous test of the applicability and usefulness of this edu-

cational model will be undertaken in late April, 1977. At this time, the 

Communications Technology Satellite (CTS) will provide five-way inter-

active audio-video tele-education facilities to 25 Canadian federal civil 

servants located in four locations in Newfoundland and one location in 

Ottawa. 

The long-range planning course will be offered twice in the mediated 

satellite context and once in a face-to-face context. This course will 

be offered on a split school/work day basis, that is, Tuesdays and Thurs-

days for two hours, for a period of four weeks. 

The results of this CTS study will help educational decision makers 
to assess the benefits and/or disadvantages to be derived from inter-

active educational delivery systems. Furthermore, the results will also 

indicate whether civil servants are willing to take on a more active role 

in their learning, and to what extent this type of learning  satis  fies the 

organizational needs. It will also provide information as to the extent 

to which these delivery systems can replace or substitute face-to-face 

teaching. However, although this study is expected to produce a wealth 

of data on interactive tele-education, there are other major issues to be 

considered in more detail prior to any decision on the wide scale imple-

mentation of these telecommunication facilities for training: 

• What are the learning styles that should be addressed in 

the application of interactive delivery systems? 

• What are the characteristics of the learner which will most 

profit from mediated learning situations? 

• Will interactive audio/video systems be useful for dual train-

ing functions: to better equip the individual to accomplish 

his present job responsibilities, and to better provide know-

ledge and skills to an individual in view of career advance-

ment? 

• What would be the major forseeable consequences and impact of 
the implementation of educational delivery systems on 
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government departments in general and on PSC in particular? 

Summary and Conclusions  

This paper has shown that the traditional learning/teaching models 

needed to be reconsidered in view of the adult learner, the interactive 

medium, and the multiple group learning requirements. The self-directed 

learning model developed Promises to be particularly well -suited to 

adult education over interactive audio-video channels. The disadvantages 

of broadcast methods of instruction,with limited interaction between 

students and predominance of the teachen are overcome. The use of inter-

active audio-video systems seems to respond to an adult learner's need to 

become more actively engaged in his learning process. 

This paper has also shown that the use of interactive audio/video 

channels has definite implications in satisfying the training and admin-

istrative needs of the PSC,such as providing wider access to regional and 

central human resources. In itself, the possibility of meeting this need will provide 

a greater exchange of information among regional federal employees and as such a 

greater awareness of diverse regional problems. The use of these systems 

make different configurations possible, that is, two-node, four-node or 

multi-way links such as required to satisfy regional training needs. It 

is now possible, for example, to offer a course to three people in 

Vancouver, ten in Halifax, five in Quebec and seven in Winnipeg. This 

course could not have taken place given the small number of participants 

at each location under present face-to-face training conditions. This 

implies training needs can be satisfied as they arise. 

It is also foreseen that the use of these systems for training activities 

will facilitate the integration of the split work/school day and thereby 

increase training effectiveness. 

In summary, it is foreseen that the use of these interactive systems 

will bring about a new era in training and development services to civil 

servants. 
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SOMMAIRE  

L'acceptation et l'utilisation des moyens de communication 

dépendent non seulement de facteurs d'ordre behavioral mais 

aussi de facteurs d'ordre technologique. L'étude de deux 

modes de communication médiatisés démontre qu'un mode de com-

munication peut être jugé adéquat sur le plan rendement même 

s'il est jugé déficient sur le plan technologique. Deux 

système audio interactifs à microphone ouvert sont évalués 

par rapport au face-à-face (le mode contrôle). Les vingt-

quatre gestionnaires doivent compléter une tâche en utilisant 

une modification de la méthode Delphi. Cette tâche est en 

trois étapes: brainst..2Ling, prise de décision et solution 

du problème. Les participants évaluent par des questionnaires 

la technologie du système utilisé ainsi que leur rendement 

dans la tâche accomplie. Quelque soient les systèmes utilisés, 

les résultats de cette étude n'indiquent aucune différence si-

gnificative sur le rendement dans la tâche accomplie. Par contre, 

l'évaluation technologique démontre que le système Ventura a été jugé 

inférieur sur plusieurs points. 	Ces résultats nous portent à 

discuter de l'efficacité technologique d'un mode de communication 

comme le plus important critère d'acceptation. 

INTRODUCTION  

Grâce à de nouveaux moyens de communication, le village global 

dont parle Marshall McLuhan se réalise de plus en plus. Les 

concepts fondamentaux de temps, d'espace, de distance et d'éloi-

gnement, n'ont plus la même dimension qu'ils avaient autrefois. 

L'accès à l'information et à la technologie des communications 

ne sont plus une fonction de localisation spatiale et temporelle 
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..car les systèmes de téléconférence permettent une liaison 

entre groupes dispersés et leur donnent accès aux mêmes infor-

mations, en même temps. C'est ainsi que l'utilisation de sys-

tèmes de téléconférence prend de plus en plus d'envergure dans 

les divers secteurs publics et para-publics. D'une part, ces 

moyens de communication ont été installés dans le but de suffi-

re aux besoins de communication entre les groupes régionaux 

et leur quartier général, tels que le Ministère des Affaires 

du Nord, le Ministère des Communications, etc. D'autre part, 

cette technologie a été aussi introduite dans quelques univer- 

sités dans le but d'offrir aux étudiants, situés dans les régions 

éloignées de centres urbains, l'accès à une formation et un en-

seignement professionnels. Citons ici le cas de l'Université 

du Wisconsin. 

L'uti:i-ation des télécommunications pour fins administratives 

et éducatives, pose plusieurs questions d'ordre technique et. 

béhavioral . C'est 	questions particuliêres qu'on veut s'attarder 

aujourd'hui. 

BUT DE L'EXPOSE  

Le but de cet exposé sera d'abord de vous faire part de l'appré-

ciation qu'ont faite les utilisateurs (à savoir un groupe de 

gestionnaires) de deux systèmes de téléconférence audio et en-

suite tant soit peu d'explorer les possibilités qu'offrira à 

l'avenir cette technologie pour l'enseignement. 

BUT DE L'ETUDE  

L'introduction de ces moyens de communication exige d'importants 

travaux de préparation et dc recherche afin de déterminer la 

nature et les limitations de cette technologie. L'étude expéri- 

mentale entreprise, fait suite aux études déjà amorcées sur l'effet 
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..des canaux de communication sur le comportoment humain. 

Plus précisément, le but de cette étude est d'évaluer et de 

comparer deux systèmes de communication audio bi-directionnels 

afin de déterminer a) l'efficacité de chacun de ces média 

pour accomplir certaines tâches et h) l'acceptation et la 

satisfaction des utilisateurs par rapport au mode de contrôle 

face-à-face. 

RECHERCHES ANTERIEURES  

Comme l'indiquent Moscovici et Plon, les canaux de communication 

audio imposent certaines contraintes aux utilisateurs. 	D'une 

part, puisqu'aucun contact visuel n'est possible, l'interlocuteur 

peut se servir uniquement de la parole pour transmettre son mes-

sage. D'autre part, l'émetteur doit structurer son message en 

utilisant des signes appropriés et redondants pour mieux . faire 

saisir son idée. Cet effort de structuration et d'encodage, 

imposé au communicateur, l'oblige à communiquer d'une façon 

différente. (Mendenhall, Ryan; Moscovici et Pion). Cette 

façon différente de communiquer est aussi signalée par Nuttall 

lorsqu'il dit: la communication face-à-face exige un débit oral 

moindre puisque le visuel donne les indices appropriés pour 

régulariser le débit de conversation. Il s'ensuit que l'utilisa-

tion de moyens de communication techniques offre des résultats 

inférieurs au mode de communication face-à-face. 

Plusieurs études effectues comparent les systèmes de téléconfé-

rence audio-vidéo au mode de communication face-à-face. Les ré-

sultats confirment que l'utilisatizn des systèmes de téléconféren-

ce audio-visuels sont jugés par les utilisateurs comme étant supé-

rieurs aux systèmes de téléconférence audio et même comparables 

au face-à-face sur plusieurs facteurs psychologiques et pour ac-

complir certaines tâches socio-émotives. 	(Ryan & Craig, Weston 

& Kristen, CSG). Les expériences faites sur le champ et en labo-

ratoire, démontrent que certaines tâches telles que la tempête 

d'idées, l'échange d'informations, la prise de décision, etc.. 

peuvent être accomplies par l'entremise de système de téléconfé- 
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..rence audio avec autant d'efficacité et de satisfaction que 

dans une situation face-à-face. (Craig et Joli, Bell Laboratories 

Short, 1973) (Jull, et al.) 

Le prix prohibitif de ces systèmes de téléconférence audio-visuels 

(10 fois plus que l'audio) exige que l'on considère les 

systèmes de téléconférence audio comme solution de rechange et 

que l'on explore leur spécificité. Par contre, très peu de re-

cherche à date compare les différents types de systèmes de télé-

conférence audio. Le Research Report on Teleconferencing e publié 

récemment par le Centre de Recherches sur les Communications, 

compare les problèmes techniques et behavauraux de divers 

systèmes de téléconférence audio présentement opérationnels au 

Canada. Ces problèmes semblent être reliés de près aux contrain-

tes imposées aux interlocuteurs par la commutation par voix. 

Une autre étude faite par le Communication Studies Group, il y a 

deux ans, compare quatre modes de communication audio: a) un 

système de commutation par voix opéré manuellement b) un sys.- 

tème de commutation par voix c) un système avec écouteurs 

et d) un système à microphone ouvert. Les résultats de cette 

étude démontrent qu'aucune différence significative n'a été 

perçue entre les moyens de communication utilisés et leurs effets 

sur la prise de décision. Les utilisateurs, par contre, ont 

indiqué une préférence marquée pour le système à microphone ouvert 

et le système avec écouteurs sur deux critères, comme moyen de con-

trôler la conversation et la commodité de l'installation. 

VARIABLE INDEPENDANTE: LES SYSTEMES DE TELECONFERENCE AUDIO INTERACTIFS  

Deux systèmes de communication bi-directionnels audio sont comparés 

au mode de contrôle face-à-face: le système Ventura et le système 

à microphone ouvert. Le système Ventura Set est un type de système 

à microphone ouvert, construit tout d'une pièce, le microphone )  fixé 

à proximité de la bouche, est relié à l'écouteur. L'ensemble est 
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..branché à un fil d'extension et relié à la boite centrale, 

où l'on peut régler le volume. 

Le système à microphone ouvert est installé dans une salle 

de téléconférence. Il s'agit d'une pièce munie d'un haut- 

parleur et de deux microphones situés aux limites de la pièce. 

Les interlocuteurs ne peuvent pas ajuster le volume. Le nom-

bre de participants se base sur la grandeur de la pièce et le 

nombre de microphones. Ces systèmes bi-latéraux audio per-

mettent une liaison entre groupes situés à deux endroits dif-

férents. 

Les systèmes de téléconférence à microphone ouvert, contraire-

ment aux systèmes téléconférence de commutation par voix, 

n'imposent pas de contraintes techniques du même ordre. Les 

utilisateurs peuvent s'exprimer sans formalité aux procédures 

établies. L'interlocuteur peut interrompre à n'importe quel 

moment ou prendre la parole quand il lui semble opportun. Cette 

possibilité d'interaction reproduit une situation plus sembla-

ble au face-à-face. 

VARIABLES DEPENDANTES: L'EFFICACITE DU MEDIUM ET LA SATISFACTION  
DE L'UTILISATEUR  

L'efficacité d'un système est jugée dans le cadre de notre étude 

sur deux plans: le plan du comportement et le plan technique. 

C'est-à-dire, d'une part, ce que le système permet à l'utilisa-

teur de faire (le plan technique) et ce qu'il ressent en faisant 

ce qu'il fait (le plan béhavioral). 

INSTRUMENTS DE RECHERCHE  

Deux échelles ont été conçues et utilisées dans le but d'évaluer 

les systèmes de communication audio-interactifs. L'échelle béha-

viorale, "Evaluation de l'efficacité de l'équipe", composée de 

huit questions, a pour but de déterminer l'efficacité du système 

de communication pour accomplir une tâche précise ainsi que 

d'établir la satisfaction éprouvée lors de l'accomplissement de 
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.. cette tâche. Ainsi l'utilisation de cette échelle permet 

de déterminer l'effet des systèmes de communication sur le 

comportement humain. Chaque question se réfère soit à un élé-

ment précis de la tâche, soit au processus d'interaction et 

ça, toujours par rapport au médium utilisé. L'échelle technique 

divisée en deux sections, évalue d'une part, la qualité du son 

perçu et d'autre part, le fonctionnement de chaque facteur relié 

à l'ensemble du système. Cette échelle a été construite en se 

servant des termes que les participants eux-mêmes avaient uti-

lisés lors des sessions expérimentales antérieures. Un pré-test 

de ces échelles a été réalisé au Centre de Recherches sur les 

Communications. 

METHODOLOGIE EXPERIMENTALE  

Les participahts  

Les trente participants étaient des fonctionnaires fédéraux 

inscrits à un cours de gestion offert par le Bureau du perfec-

tionnement et de la formation du personnel de la Commission de 

la fonction publique. Ces gestionnaires, pour la plupart mâles, 

étaient des cadres intermédiaires. Ces personnes se connais- 

saient et travaillaient ensemble depuis à peu près deux semaines. 

Chaque groupe fut divisé en trois sous-groupes, composés de 

dix personnes, c.a.d. cinq personnes par pièce (voir tableau I). 

Chaque sous-groupe fut soumis à chaque mode de communication 

dans un ordre pré-déterminé. 

La technique Delphi  

Le but de la technique Delphi est de faire jaillir d'un groupe 

d'experts (des cadres intermédiaires) leurs points de vue et 

leurs idées sur un domaine quelconque. 



GROUPE I 

GROUPE II 

GROUPE III 

TABLEAU I 

PLAN DE L'EXPERIENCE 

Tempête d'idées 	Echange d'informations 	Prise de décision 

Système Ventura 	Système à microphone 	face-à-face 
ouvert 

Système à micro- 	face-à-face 	Système Ventura 
phone ouvert 

Face-à-face 	Système Ventura Set 	Système à micro- 
phone ouvert 
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Le domaine, dans ce cas-ci, est de spéculer sur les change- 

ments oui anecteront l'avenir de la fonction publique canadienne. 

Les étapes élaborées par cette technique est, premièrement, de 

permettre aux experts d'émettre leurs idées; deuxiàment, de 

comparer ces idées à celles énoncées par d'autres groupes 

d'experts et troisièmement, d'évaluer de nouveau, les idées 

émises. Ce processus a pour but de promouvoir un meilleur . 

échange d'idées et de créer un climat plus satisfaisant entre 

les membres du groupe. 

DESCRIPTION DES TACHES  

Regardons de plus près l'utilisation de cette technique 

dans le cadre de cette étude. La première tâche, la tempt"3te 

d'idées, consiste à: "Imaginer quels seront d'ici l'année 

1990, les six plus importants changements que la fonction ca-

nadienne a2z.. connus". Lorsque les changements sont identi-

fiés, ils sont inscrits sur une liste et redistribués à chaque 

groupe. La deuxième tâche, l'échange d'informations, est de: 

"Choisir à partir des trois listes. que vous avez reçues, les 

cinq changements les plus importants que votre groupe croit 

maintenant qui auront lieu d'ici l'an 1990'! Pour la troisième 

tâche, à savoir la prise de décision, il S'agit "D'établir à 

partir de ces listes, la probabilité que ces changements vont 

avoir lieu et par ordre de priorité. En d'autres mots, lequel 

de ces changements aura lieu d'abord,. lesquels suivront, etc." 

DEROULEMENT DE L'EXPERIENCE  

Avant l'entrée des sujets dans la salle de téléconférence, 

l'expérimentateur les réunit pour leur décrire la tâche et 

la démarche de l'expérience. On. leur donne une enveloppe con-

tenant une description de la tâche, un horaire et le lieu où 

chaque phase de l'expérience doit prendre place. Les sujets sont 

avisés qu'ils doivent remplir l'échelle technique et l'échelle 

beinvoriale après chaque pha ,Jc de l'expérience. Chaque médium 

doit é- tre utilis pour une durant trente minutes. 
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Une fois que les sujets sont installés, le signal d'entamer 

la tâche est donné par l'expérimentateur, situé dans la salle 

de contrôle. 

L'ensemble de l'expérience fut donc d'une heure et demie. 

Après l'expérience, les sujets furent encouragés à participer 

à une session de "debriefing". Ceci nous a permis d'obtenir 

. un feedback sur les réactions provoquées par l'utilisation 

des média, et de répondre aux questions suscitées par leur 

participation. Puisque le système Ventura doit être fixé à 

l'oreille, l'expérimentateur en a fait une démonstration et 

a expliqué son fonctionnement. 

RESULTATS ErPERIMENTAUX  

L'étude menée évalue deux systèmes de communication et les 

compare au mode de contrôle face-à-face. Nous allons d'abord 

examineL les résultats obtenus sur l'échelle béhaviorale en 

considérant la satisfaction des utilisateurs dans l'accomplis-

sement de leur tâche et l'efficacité du médium. 

Les résultats (voir tableau II) indiquent une satisfaction 

au-dessus de la moyenne par rapport à la participation de 

chaque membre, à l'évolution du groupe, aux objectifs atteints 

ainsi qu'à l'aménagement du temps alloué (tableau II, ques-

tions 1, 4, 6 et 7). Si l'on compare les résultats, aucune 

différence significative n'existe entre les moyens de communi-

cation techniques et le mode face-à-face. Bien que, le temps 

jouant un rôle régulateur et normatif, et que la technique 

utilisée incitait chaque membre à une participation active, 

nous avons constaté que les résultats obtenus, c.a.d. le nombre 

de solutions proposées et les décisions prises sur la probabi-

lité des changements par ordre de priorité sont semblables et 

comparables au mode de contrôle (voir annexe I). 



clear 
2 

obscure 
3 	4 	5 	6 

1 	2 	3 
unsatisfactory 

;  # # 	# 	t 	 1 
5 	6 	7 

satisfactory 

e* e  
1 	I 	1 

2 	3 	4 	5 	6 	7 
satisfied 

1 
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Tableau II 

face i-face 

Team Effectiveness Evaluation 	 Système Ventura 

1. 	The team's objectives were: 

2. Our decision making process: 

4_+ 
1 

ineffective 

3. Feel free to express my ideas and opinions. 

effective 

4. Distribution of "air time" between group members. 

5. Feel the capabilities of each team member are utilized 	. 

1 1 	i 	++ 	
t 3 	4 5 

Éf  
6 	7 

effectively 

6. Feel we are managing our time in a manner which is 

4n _#_ 	#  
5 

ineffectively 

unsatisfactory 
• 

7. Degree of satisfaction with team's progress so far. 

satisfactory 
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Ainsi ces résultats suggèrent que le débit oral était le même 

dans chacune des conditions expérimentales, et que la redondance, 

perçue comme étant nécessaire au mode de communication audio,devait 

être moins fréquente pour en arriver aux mêmes fins. 

L'évaluation de l'efficacité du médium apporte des résultats 

différents de ceux obtenus sur la satisfaction. En effet, 

l'analyse de variance indique une différence significative entre 

les média (F - 4.275; df - 2,54; 1) -7.05 ) sur le processus de 

la prise de décision (tableau II, question 2) afin de déterminer 

quel médium est en cause, une analyse Newman-Keuls fut effectuée. 

Le système de communication Ventura a été jugé moins efficace 

et inférieur au mode de communication face-à-face tandis que le 

système à microphone ouvert a été jugé comparable au face-à-face. 

De même, l'analyse de variance effectuée sur la question "Je me 

sens libre d'exprimer mes idées et mes opinions" (tableau II, 

question 3) indique une différence significative attribuable 

aux média utilisés (F - 3.949; df 2,54; p>.05 ). L'analyse 

Newman-Keuls signale une préférence marquée pour le mode face-

à-face non seulement par rapport au système Ventura, mais aussi 

par rapport au système à microphone ouvert. Il s'ensuit que 

l'utilisateur s'est senti plus libre et moins contraint d'exprimer 

ses idées face-à-face que dans une situation médiatisée. Notons, 

que ni l'un ni l'autre des systèmes de téléconférence audio n'est 

jugé comme étant plus ou moins efficace. Il faut signaler que si 

ces moyens techniques sont perçus comme étant inférieurs et moins 

efficaces que le mode face-à-face, le rendement semble être le 

meme. Nous pouvons donc conclure que sur le plan béhavioral les 

deux systèmes de communication audio ont été évalués comme étant 

comparables. 

Regardons maintenant l'échelle technique. L'échelle examine i d'une 

part 3 la qualité du son et d'autre part, l'utilisation des microphones. 

Une analyse de variance effectuée sur chacune des variables (voir 

tableau III) démontre une différence significative sur huitdes neuf 
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..adjectifs décrivant la qualité du son: 

1) réverbération (F - 17.402; df 2,54; p>.01) 
2) fêlé 	(F - 36.910; df 2,54; p>.01) 
3) net, distinct (F - 6.905 ; df 2,54; p .01) 
4) sûr 	(F - 12,753; df 2,54; p:>.01) 
5) naturel 	(F - 36.073; df 2,54; p.01) 
6) embrouillé 	(F - 6.855; df 2.54; p >.01) 
7) inacceptable (F - 19.833; df 2.54; p >.01) 
8) retentissant 
9) déformé 	(F - 19.812; df 2,54; p>.01) 

L'analyse Newman-Keuls indique que les jugements portés sur 

les adjectifs ci-haut mentionnés sont en faveur du système 

de téléconférence à microphone ouvert. Le son de ce système 

a été jugé plus acceptable et sûr ainsi que moins déformé, 

embrouillé, fêlé et produisant moins de réverbération que le 

système Ventura. Notons qu'aucune différence significative 

n'a été signalée entre les microphones utilisés. Il s'ensuit 

que l'emplacement des microphones, leur proximité, leur appa-

rence, ne sont pas des facteurs considérés aussi importants 

qu'on le croyait. Cela va sans dire, le facteur le plus essen-

tiel dans un système de téléconférence audio est la qualité 

du son. 

CONCLUSION 

Un système de communication peut être jugé efficace et satisfai-

sant sur le plan du comportement et en même temps, être jugé ina-

déquat et inacceptable sur le plan technique. Lorsque l'aspect 

technique .est jugé inacceptable, ce jugement n'entraine pas une 

diminution dans le rendement de l'utilisateur. Comme nous avons 

pu le constater dans le cadre de cette étude, l'utilisateur 

s'est adapté en dépit des lacunes inhérentes du système Ventura. 

Ainsi) lorsqu'il s'agit de la performance d'un système par rapport 

à un autre, le critère d'acceptabilité ne devrait pas être le 

seul critère considéré. 

Pour terminer, nous aborderons quelques possibilités pour l'uti-

lisation de cette technologie d'enseignment. 
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Ces systèmes de téléconférence audio interactifs peuvent jouer 

un rôle important dans la distribution de certains cours à des 

groupes éloignés des centres universitaires; 

a) si l'on considère que les tâches telles que la tempête d'idées, 

l'échange d'information et la prise de décision font partie 

de.l'enseignement et de l'apprentissage; 

b) si l'on considère que l'apprenant peut apporter une contri-

bution valable â partir du vécu; 

c) si l'on considère que les systèmes de téléconférence peuvent 

offrir une démocratisation à la formation professionnelle; 

d) si l'on considère qu'ils peuvent permettre un accès facile 

aux experts, personnes/ressources, aussi bien qu'à des 

renseignements informatiques et banques de données. 

* * * * * 
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Tableau III 

How do people's voice sound to you? 

extremely 	somewhat 	neutral 	somewhat 	extremely 

	

natural     unnatural 

	 s 

	

1oud  	 oft  

objectionable     unobjectionable 

	

distorted  	S 	 undistorted 

articulate     inarticulate 

reverberating     non-reverberating 

confused     clear  

reliable     unreliable 

	

tinny     not tinny 

In judging the microphones indicate the degrce with wich you 
would agree with these adjectives. 

extremely 	somewhat 	neutral 	somewhat 	extremely 

sensitive 

conspicuous - 

adaptable 

objectionable 

insensitive 

inconspicuous 

unadaptable 

unobjectionable 

usable     unusable 

	

ImPle to use) . 	 (difficult to use) 

accessible     inaccessible 

	

apparent  	S     inapparent 

convenient     inconvenient 

restraining     unrestraining 

noisy     quiet 
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Annexe I 

Phase I - Face-to-face 

1. instant and abundant data availability through computers 

2. increased decentralization 

3. improved idea exchange among widely dispersed experts 

4. greater flexibility in working conditions 

5. increasing expertise orientation 

6. depersonalisation of Public Service 

Phase I - Earpiece System 

1. increased use of computers and telecommunications 

2. increased decentralisation 

3. greater flexibility in working conditions 

4. increase emphasis on marketing and our public image 

5. lack of people to do menial and repetitive tasks 

6. more women in power 

Phase I - Open mike system 

1. decentralisation of public service staffing 

2. work hours reduced 

3. Public Service Commission will have a cabinet minister 

4. bilateral cohesions provincial-federal levels 

5. increased responsibility for line managers 

6. more emphasis on physical and social cultural aspect of civil servants 
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First session 

Annexe I 

Phase II - Face-to-face 

1. decentralisation 

2. increased use of computers and telecommunications 

3. shorter work week 

4. more women in power 

5. increased emphasis on marketing and our public image 

6. lack of people to do menial and repetitive tasks 

Phase II - Earpiece system 

1. increased decentralisation 

2. greater flexiLility in working conditions 

3. increased use of computers and telecommunications 

4. bilateral cohesion provincial-federal levels 

5. increased responsibility for line managers 

Phase II - Open mike system 

1. instant and abundant data available through computers 

2. increased decentralisation 

3. improved idea exchange among wiGerly dispersed experts 

4. greater flexibility in working conditions 

5. depersonalisation of public service. 
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Annexe I 

Phase III - Face-to-face 

1. increased used of computer and telecommunications 

2. instant abundant computer data 

3. increased decentralisation 

4. greater flexibility in working conditions 

5. improved expert idea change 

6. increased responsibility for line managers 

7. provincial-federal cohesion 

8. depersonalisation of Public Service 

9. increased emphasis of public image 

10. lack of people for menial tasks 

Phase III - Earpiece system 

1. increased use of computers and telecommunications 

2. increased decentralisation 

3. greater flexibility in working conditions 

4. instant and abundant data availability 

5. improved idea exchange among widely dispersed 

6. bilateral cohesion between provincial-federal 

7. increased emphasis on marketing and our public image 

8. depersonalisation of public service 

9. increased responsibility for line managers 

10. lack of peop3e to do menial and repetitive tasks 

Phase III - Open mike system 

1. increased use of computer and telecommuolcations 

2. greater flexibility in working conditions 

3. lack of people to do menial tasks 

4. increased decentralisation 

5. increased emphasis on marketing 

6. bilateral cohesion between provincial - federal 

7. increased responsibility for line managers 

8. improved idea exchange among experts 

9. depetsonalisation of Public Service 
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INTERGROUP TELECOMMUNICATION: THE INFLUENCE OF 

COMMUNICATIONS MEDIUM AND ROLE INDUCED STATUS 

LEVEL ON MOOD, AND ATTITUDES TOWARDS THE MEDIUM 

AND DISCUSSION 

by 

Michael  C.  Ryan and James C. Craig 

Modern technology continually provides social scientists with 

new phenomena to investigate. The advent of interactive audio and video 

telecommunications provides teleconferencing as a novel area of social 

scientific research. 

Teleconferences, as such, allow geographically separated parti-

cipants to take part in meetings and conferences over one or more communi- 

cation channels. Standard and augmented video and audio systems currently 

function among geographically separated points in various countries. The 

past half decade has witnessed increasing interest and activity directed 

towards the description and prediction of individual and group teleconfer-

encing behavior. Some effort has been extended in attempts to compare 

audio and video teleconferences with face to face conferences. 

Such was the aim of this study which addressed the following 

research question. What influence does the teleconferencing medium and 

role-played status level have on attitudes towards the medium, attitudes 

towards the discussion and the participants' mood? Conceptual definitions 

and descriptions rollow immediately and operational definitions and des-

criptions can be found in the methodology. 

t 	. 
V2deo is used in the sense of audio-oideo. 
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Attitudes may play an important role in the future of telecon-

ferencing. An attitude, according to the Kretch and Crutchfield 

(1958, p. 152) conceptual definition is "an enduring organization of 

motivational, emotional, perceptual and cognitive processes with respect 

to some aspects of the individual's world". The teleconferencing medium 

was the aspect of the individual's world of interest in this case. 

Attitudes may exert a directive and dynamic influence on the 

acquisition and utilization of teleconferencing. Thus, if decision 

makers and potential users have a positive attitude towards teleconferencing 

they will tend to respond positively to the introduction of teleconferencing 

and will utilize it effectively. 	If, on the other hand, these decision 

makers and potential users hold negative attitudes, teleconferencing may 

flot  be used even if installed. 

Nowlis (1965) defines mood as the individual's general level of 

functioning and activation due to his own configuration of activity and 

adds: 

Th e. coniiigtelation3 may be conceptueized a3 (Çundamente 
pattetrus 06 gene/La () unctiowing and onientation, 'suck (Ds 
îevei 06 activation, ,teveZ o4 contApt, teve£ 06  cvncentka-
tion, eitection c) uciat mie.ntatiOn, and po&itive ()it 
negative geneAu£ appfLeui.3at. (Now£À3, 1965, p. 343). 

It would seem that the mood reactions of ulbjects would prove instructive 

in determining the reactions of government mployees to teleconferencing. 

Information theory provides à relevant perspective through which 

we can view the attitudes and moods related to teleconferencing. Informa- 

tion theory deals in part with the problem of information transmission over 

a noisy communication channel. It predicts the loss of information ex- 
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pected during the transmission process and allows us to determine the re-

dundancy in the signal required to compensate for this loss. Further it 

allows for the calculation of the capacity of channels and provides de-

finite limits to the amount of information which can be transmitted per 

unit of time. 

In that channel capacity is a function of channel bandwidth, it 

decreases as one moves from face-to-face to video to audio conferencing. 

Consequently, the entropy of the same messages should be greater for audio 

teleconferencing. Conversely, face-to-face communication provides wide 

channel bandwidth in which messages can be transmitted and received by any 

of the five senses so that the uncertainty of the message is reduced. 

Communication may be usefully viewed as a process of signal select-

ion rather than signal detection. If the signals transmitted are limited 

in number and variety, hence the seleétion is limited. This could have 

one of two effects: (1) frustration,if the signal sent was insufficient 

for the task (i.e., bargaining or problem solving). because of the 

added uncertainty; or (2), efficiency, if the signals sent were sufficient 

for the task (information exchange), in which case, adds little informa-

tion. Should the process produce the former, this frustration might ex-

press itself in negative attitudes and mood states. Should the process 

produce the latter, this efficiency might produce neutral or positive 

attitudes or mood states. 

The treatments employed in the present study may produce frustration 

and the consequent negative attitudes and mood states when applied to 
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communication channels. Several reasons for this exist: first, the 

problem solving task might require more information than the narrow 

channels of teleconferencing can provide; second, teleconferencing is a 

novel experience for most of the research participant  % who are used to 

conferring in the face-to-face situation; and third, few, if any of the 

research participants,have developed redundancy techniques to compensate 

for the higher entropy rates of teleconferencing. 

To date, users' attitudes towards teleconferencing remain a 

highly researchable area. With the exception of two studies, the majority 

of the extant research in the area of teleconferencing has investigated 

the influence of the teleconferencing medium on various task types. We know 

from this research that the teleconferencing medium has little influence 

on cognitive types of tasks,but differences emerge in socio-emotional types 

of tasks. Participants can perform cognitive types of tasks such as 

information transmission, (Champness, 1970) and cooperative problem solv-

ing (Davies, 1972),on audio teleconferencing,as well as on video tele-

conferencing or face-to-face conferencing. However, the teleconferencing 

medium influences the outcome of attitude change (Short, 1972) and con-

flict of opinion types of tasks (Short, 1972). 

Two significant investigations into'àttitudes towards teleconferen-

cing were conducted by Weston and Kristen (19/3) and Champness (1972). 

Weston and Kristen investigated the attitudes of participants towards 

mediated and face-to-face group interaction. They discovered that students 

at Carleton University evaluated video teleconferencing significantly more 
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positively than audio teleconferencing. Lvaluation of face-to-face con-

ferencing fell between audio and video teleconferencing and did not differ 

significantly from video teleconferencing. No significant differences 

between media conditions emerged from the potency and activity dimensions 

of the attitudes towards the discussion scale. 

An item analysis of individual scales in this study provides a 

description of the attitudinal differences between video and audio tele-

conferencing. Video discussions were rated as generally better, more use-

ful, satisfying, productive, probing, and competitive than audio tele-

conferences. In addition, face-to-face discussions were seen as more useful, 

productive, and organized than audio teleconferences. 

A related study by Champness (1972) studied attitudes towards the 

teleconferencing medium as opposed to attitudes to the teleconference dis-

cussion. The study also differs from the Weston and Kristen study in the 

fact that Champness did not use a self view augmentation in his study. 

Champness found that teleconference users held more negative attitudes to-

wards audio telconferencing than to video and face-to-face conferencing. 

A non-significant trend emerged whereby English subjects viewed face-to-

face conferencing more positively than video teleconferencing,reversing the 

trend found in the Weston'and Kristen study. 

The present study measured both attitudes towards the media and 

attitudes towards the discussion,in order to clarify the directional in-

consistencies of the previous studies and to determine whether the reactions 



81 

of British civil servants and Canadian university students could be 

generalized to Canadian civil servants. 

The present study also investigated mood. As no previous research 

project has investigated this variable in relation to teleconferencing, 

any predictions will be based on information theory and on generalizations 

from the attitudinal research. 

Status, to date,has not been manipulated as an independent variable 

in a teleconferencing research project; yet, it seem to be an item of 

importance. High status groups in an organization probably spends more 

time in meetings and conferences than do middle and low status groups. 

High status groups, therefore, might well perceive relatively more need 

for teleconferencing in accomplishing managerial goals within an organiza- 

tional setting. Consequently, a group in a high status position might well 

react with more favorable attitudes and with a more positive mood than a 

middle status group. 

HYPOTHESES  

After this review of the literature in the area of teleconferencing, 

the following three sets of research hypotheses are presented. The first 

set deals with the influence of media and status on attitudes towards the 

medium; the second set deals with the influence of media and status on 

attitudes towards the discussion and the third set of research hypotheses 

relates to the influence of media and status on the participants mood. 

The three sets of hypotheses assume a parallel form in that each set con-

tains two non-directional hypotheses followed by two directional hypotheses. 
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The Attitudes Towards  the Conferenciu Media Hypotheses 

H ia : 	There will be differences among audio, video, and face-to- 

face conferencing media in respect to attitudes towards 

the medium. 

H
Ib

: 	There will be differences between status levels in respect 

to attitudes towards the medium. 

H
Ic

: 	Face-to-face conferencing will elicit more positive atti- 

tudes towards the conferencing medium than audio tele-

conferencing. 

H
Id: 	

Video teleconferencing will elicit more positive attitudes 

towards the teleconferencing medium than will audio tele-

conferencing. 

The Attitudes Towards  the  Conference Discussion 

H
2a

: There will be differences among audio, video, and face-to-face 

conferencing in respect to attitudes towards the conference 

discussion. 

H
2b

: There will be differences between status levels in respect to 

attitudes towards the conference discussion. 

H
2c

: Face-to-face conferencing will elicit more positive attitudes 

towards the conference discussion than will audio teleconfer-
encing. 

H • Video teleconferencing will elicit more positive attitudes to- 
2c1' 

wards the teleconference discussion than will audio teleconfer-
encing. 

The Mood Hypotheses 

H
3a

: There will be mood differences among audio, video and face- 

to-face conferences. 

H
3b

: There will be status differences among audio, video and face-

to face conferences in reference to mood. 
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H
3c

: 	Face-to-face conferencing will elicit more positive mood 

ratings than audio teleconferencing. 

H 3d*• 	
Video teleconferencing will elicit more favorable mood re- 

actions than will audio teleconferencing. 

METHOD  

Subjects  

The 51 subjects in this experiment were federal civil servants en-

roled at the Carleton Place Training Centre of the Canadian Public Service 

Commission. The experiment took place during two management development 

courses, conducted by the Commission's Bureau of Staff Development and Train-

ing. The majority of the subjects were male, middle and upper level civil 

servants from numerous government departments across Canada. 

Design  

A repeated measure replicated counterbalanced design was utilized 

for the study. One of two status treatments characterized each replication, 

and within each replication, subgroups of subjects were exposed to three 

media conditions in counterbalanced order (Fig. 1). Each of the two manage-

ment training groups were randomly divided into two subgroups. One sub-

group received a medium status induction (Appendix A) and the other subgroup 

received a high status induction (Appendix B). Each status subgroup was 

further divided into three subgroups in a random fashion and proceeded 

through the study in one of three counterbalanced orders. Thus one sub- 

group in each status group was exposed to the audio,video, face-to-face order; 



AUDI.° 	VIDEO 	FACE-TO-FACE 

VIDEO 	FACE-TO-FACE 	AUDIO 

FACE-TO-FACE 	AUDIO 	VIDEO 

HIGH STATUS 
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one subgroup was exposed to the video, face-to-face,audio order; and the 

third subgroup was exposed to the face - to - face, audio,video order. 

REPLICATION 1 

AUDIO 	VIDEO 	FACE-TO-FACE 

MEDIUM STATUS 	VIDEO 	FACE-TO-FACE 	AUDIO 

FACE-TO-FACE 	AUDIO 	VIDEO 

REPLICATION 2 

AUDIO 	VIDEO 	FACE-TO-FACE 

HIGH STATUS 	VIDEO 	FACE-TO-FACE 	AUDIO 

FACE-TO-FACE 	AUDIO 	VIDEO 

AUDIO 	VIDEO 	FACE-TO-FACE 

MEDIUM STATUS 	VIDEO 	FACE-TO-FACE 	AUDIO 

FACE-TO-FACE 	AUDIO 	VIDEO 

Fig. 1. The Research Design 
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This design recommended itself due to two factors. First, it 

maximized the information provided by the small sample available. Second, 

it provided the management trainees with experience with different tele-

conferencing configurations. In each instance every attempt was made to 

assure random assignment to treatments. 

Procedure  

Subjects gathered for a briefing designed to introduce the study, 

to orient their behavior, and to motivate them to participate. Response 

booklets were distributed in an envelope addressed to the subject with his 

name, group number, and subject number. As may be seen in Appendix C, 

the response booklet contained a letter of introduction, a time schedule, 

a conference task and three sets of response sheets; one set for each of 

the communication conditions. 

The covering letter on the response booklet introduced teleconfer-

encing and provided instructions for proceeding through the study. The 

second page offered a schedule indicating the movement of the subject's 

subgroup throughout the study. Each subject was part of one of 12 subgroups. 

The schedule for subgroups one to six indicated an early afternoon experi-

mental time slot and the schedule for subgroups seven to 12 indicated a 

late afternoon time slot. 

The subgroups were paired and each pair formed a conferencing group 

ranging in size from three to five. Subgroups one, two, seven and eight 

proceeded through the audio, video, face-to-face 6rder; subgroups three, 
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four, nine, and 10 proceeded through the video, face-to-face, audio 

order; and subgroups five, six, 11, and 12 proceeded through the face-

to-face, audio,video order. 

The task, entitled, "The Tardy Staff", emerged from the manage-

ment course content. Subjects were asked to apply a problem solving, 

analytical scheme to the case,to come up with a solution to this personnel 

problem. In order to clarify the task, a second case was provided along 

with its sample analysis. 

Three sets of dependent measure scales completed the response book-

let. Each set contained (1) a seven response option semantic differential 

type scale measuring the subject's attitude towards the conferencing 

medium; (2) a modified five response option semantic differential type 

scale measuring the subject's attitude towards the discussion; and (3) 

a four response option mood scale. 

The subjects were requested to complete the first set of three 

scales after their first experimental condition; the second set of scales 

after their second experimental condition; and the third set of three 

scales after the third experimental condition. The scales were coded by 

condition and number to assure that the subject would respond to the 

appropriate set of dependent measures. 

Upon completion of the experiment, subjects returned to the brief-

ing room, with their completed booklets, for debriefing. Debrief- 

ing involved the description of the experimental purposes and procedures 

as well as the elicitation of the participants' reactions to teleconferencing. 
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Variables  

This study measured the influence of the teleconferencing medium 

and status on attitudes towards the medium, attitudes towards the dis-

cussion, and the participants' mood. Each of these variables can be 

treated in more depth. 

An Independent Variable: Medium of Communication  

Medium of communication was operationalized as audio, video, and 

face-to-face communication. The Carleton Place Laboratories of the Com-

munications Research Centre consist of facilities for two-way audio tele-

conferencing, two-way video teleconferencing, and face-to-face conferencing. 

The subjects in the video teleconferencing rooms faced two cameras 

and one microphone,as well as the monitor from the sister video room. The 

subjects in the audio rooms faced one camera and two microphones. Subjects 

in the face-to-face room faced two microphones and their actions were re-

corded by means of two cameras. 

Both the video and audio rooms were soundproofed to reduce feed-

back problems and to maximize communication between the rooms. The subjects 

sat side by side in a row about ten feet from the camera in both the audio 

and video rooms,while they sat in the form of an L in the face-to-face room. 

Each conference room had two-way audio communication with the control 

room and one-way video communication. The audio, video, and face-to-face 

interaction during the experiment was videotaped utilizing a split screen 

technique. 
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Status: An Independent Variable 

Status refers to the relative prestige of individuals in the group. 

Education, social class, income, power, or leadership behavior  cari  con-

tribute to the status of group members. 

In this study, status was operationalized by means of a status 

induction before the administration of the treatments. Groups in the high 

status induction were asked to adopt the role of senior executives for the 

duration of the study; demonstrating the attitudes, points of view, and 

behaviors characteristic of this governmental group. The medium status 

group were asked to play a middle level government role such as that of 

a director. 

Attitudes Towards the  Medium: A Dependent Variable  

Attitudes were defined conceptually in the introduction as an 

enduring organization of motivational, emotional, perceptual and cognitive 

processes with respect to some aspect of the individual's world. 

Operationally, the scale involved ten,seven response option 

semantic differential type,scales eliciting the subject's response to 

audio, video, and face-to-face teleconferencing media. The scale included 

items which were heavily loaded with in respect to the five factors underlying 

civil servants' reactions to teleconferencing: aestheticism, evaluation, potency, 

activity, and privacy (Champness, 1973). Three order variations of the scale were 



89 

utilized with positive and negative poles systematically switched to avoid 

response bias. 

Subjects were requested to complete the attitude questionnaire by 

means of the following statement: "Please react to the terni  AUDIO TELE- 

CONFERENCING  (or VIDEO TELECONFERENCING  or FACE-TO-FACE CONFERENCING)  on 

the following scales". The ten scaleS followed. 

Coding ranged from negative to positive such that a response at the 

negative pole received a score of one and a response at the positive pole 

received a score of seven. The responses for.the ten scales were summed 

yielding a possible range of scores from 10 to 70. 

Attitudes Towards the Teleconference Discussion: A Dependent Variable  

Weston and Kristen (1973) used a 14 item discussion evaluation 

scale which factored into four dimensions: evaluation, potency, activity, 

and discussion satisfaction. This modified five response option semantic 

differential type scale was adopted for this study. The scale was modi-

fied in that it had verbal anchors at each pole and above each of the 

five response options. 

Coding ranged from negative to, positive such that a response at 

the negative pole received a score of one and a response at the positive 

pole received a score of five. The items were summed yielding a possible 

range of scores of 14 to 70. 
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Mood: A Dependent Variable  

This study measured the mood of research participants after each 

teleconference experience. In the introduc tion, Nowlis (1965) defined 

mood as the effect on a person of his own configuration of activity 

including level of control, concentration, orientation and positive 

general appraisal. 

The mood scale (MACL) factored into twelve factors: aggression, 

anxiety, surgency, elation, concentration, fatigue, social affection, 

sadness, skepticism, egotism, and vigor. The nature of mood allows for 

change in short time periods, and, consequently, test-retest statistics 

range from 0.07 on fatigue (Borgatta, 1 961) to 0.75 on depression (Green, 

1964). McNair and Lorr (1964) reported estimates of internal consistency 

of 0.80 to 0.91. Correlations with other scales are difficult,as few, if 

any, reliable non-word oriented measures are available (Nowlis, 1965). 

The MACL requested subjects to react to a mood term with one of 

four levels of agreement or disagreement. Coding ranged from negative to 

positive,such that a response at the negative pole received a score of 

one and a response at the positive pole received a score of four. Scores 

were summed for each subject yielding a possible range of between 33 to 132. 

Analysis  

A two by three by three repeated measures analysis of variance 

for status, media, and order was carried out on the data for each of the 
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dependent variable'.). Repeated measures argue for conservatism in analysis 

and, consequently, Newman-Keuls repeated measures techniques were used for 

testing both the directional hypotheses as well as the post hoc tests 

(Winer, 1962,p. 309). Only 42 of the 52 subjects in the sample were 

analyzed due to the fact that the analysis package can only treat equal 

size groups. The 0.05 level of significance was used in all interpretation 

of the data. 

RESULTS  

This study measured the influence of teleconferencing media and 

status on attitudes towards the medium, attitudes towards the discussion 

and the participants' mood. The analysis provided tests for three sub-

sets of four hypotheses and post hoc techniques investigated some non-

hypothesized results. This section of the report will present the results 

of the statistical tests of the research hypotheses and the post hoc find-

ings in that order. 

Results of Statistical Tests of the Attitudes  Towards the Media Hypotheses  

lhe results of the statistical tests of the four attitudes towards 

the teleconference media hypotheses are offered below. In each case, the 

results will follow a restatement of the hypothesis. The first hypothesis 

in this subset predicted that: 

H
Ia

: There will be differences among audio, video, and face-
to-face conferencing media in respect to attitudes to-
wards the medium. 
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In order to test this hypothesis, a two-by-three-by-three repeated measures 

analysis of variance was conducted on the data. The attitudes towards the 

medium main effect was significant (F = 9.65; df - 2, 72; p < 0.01; see 

Table 1). On the basis of this test, the null hypothesis was rejected and 

the research hypothesis was accepted. 

TABLE 1 

The Influence of Teleconferencing Medium and 
Status on Attitudes Towards the Medium 

SOURCE 
DEGREES OF SUM OF 	MEAN 
FREEDOM 	SQUARES SQUARE 	RATIO 

Between 
Order 	2 	2.218254 1.109127 	2.330 
Status 	1 	2.160714 2.160714 	4.540*  
Order x status 	2 	3.167143 1.583571 	3.327*  

Within 
Medium 	2 	3.893968 1.946984 	9.652**  
Medium x order 	4 	0.917937 0.229484 	1.138 
Medium x status 	2 	0.556190 0.278095 	1.379 
Medium x status 

x order 	4 	0.888095 0.222024 	1.101 

* P < 0.05 	** P < 0.01 

The second hypothesis stated: 

	

H : 	There will be differences between status levels 

	

Ib 	
in respect to attitudes towards the medium. 

In order to test this hypothesis, a two-by-three-by-three repeated measures 

analysis of variance was conducted on the data. The status main effect was 

significant (F 	4 ..54; df 	I, 36; p < 0.05; see Table 1). On the basis of 

this test, the null hypothesis was rejected and the research hypothesis 

was accepted. 



MEDIUM 	AUDIO 	VIDEO 	FACE-TO-FACL 	
SIGNIFICANT 

 
RANGE 

Audio 

Video 

Face-to-Face 

0.3382* 	0.4000*  

0.0618 

0.1961 

0.2356 

* p < 0.05 

The third hypothesis stated: 

H
Ic

: 	Face-to-face conferencing will elicit more positive 
attitudes towards the conferencing medium than audio 
teleconferencing. 

A Newman Kuels repeated measures analysis was conducted on the data. The 

analysis revealed significant differences between the attitudes towards 

the two media (see Table 2). On the basis of this analysis, the research 

hypothesis was accepted and the null hypothesis was rejected. 

TABLE 2 

Newman Kuels Repeated Measures Analysis 
of Attitudes Towards the Conference Medium 

The fourth hypothesis stated: 

	

41 • 	Video teleconferencing will elicit more positive 

	

Id* 	attitudes towards the conferencing medium than 
audio teleconferencing. 

A Newman Keuls repeated measures analysis was conducted on the data. The 

analysis revealed significant differences between the attitudes towards 

the two media (see Table 2). On the basis of this analysis the research 

hypothesis was accepted and the null hypothesis was rejected. 
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Table 2 also demonstrates that no significant difference exists 

in participants' attitudes towards face-to-face and video conferences. 

The second set of results follows. 

Results of the Statistical Tests of the Attitudes Towards the Discussion  
Hypotheses  

Four research hypotheses predicted the attitudes of subjects 

towards the conference discussion. The first hypothesis stated: 

H : There will be differences among audio, video, and 
2a 	

face-to-face conferencing in respect to attitudes 
towards the conference discussion. 

In order to  test  this hypothesis, a two-by-three-by-three repeated measures 

analysis of variance was conducted on the data. The attitudes towards the 

teleconference discussion was significant (F = 18.31; df = 2, 72; p < 0.01; 

see Table 3). On the basis of this test, the null hypothesis was rejected 

and the research hypothesis was accepted. 

The second research hypothesis stated: 

There will be differences between status levels in 
respect to attitudes towards the conference dis-
cussion. 

In order to test this hypothesis, a two-by-three-by-three repeated measures 

analysis of variance was conducted on the data. The status main effect 

was not significant (F = 1.71; df 	1, 36; p > 0.05; see Table 3). On the 

basis of this test, the null hypothesis was not rejected. 

The third research hypothesis stated: 

H
2c

: 	Face-to-face conferencing will elicit more positive 
attitudes towards the conference discussion than 
will audio teleconferencing. 



DEGREES OF 	SUM OF 
FREEDOM 	SQUARES 	SQUARE 	RATIO 

SOURCE 
MEAN 
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TABLE 3 

The Influence of Teleconferencing Medium and Status 
on Attitudes Towards the interaction 

Between 
Order 	2 	3.057778 	1.528889 	2.825 
Status 	1 	0.925714 	0.925714 	1.711 
Order x status 	2 	1.144762 	0.572381 	1.058 

Within 
Medium 	2 	10.419683 	5.209841 18.306 **  
Medium x order 	4 	4.155556 	1.038889 	3.650*  
Medium x status 	2 	0.824762 	0.412381 	1.449 
Medium x status 	4 	0.341905 	0.085476 	0.300 

x order 

* p < 0.05 ** p ‹. 0.01 

A Newman Kuels repeated measures analysis was conducted on the data. The 

analysis revealed significant differences in the predicted direction (see 

Table 4). On the basis of this test, the research hypothesis was accepted 

and the null hypothesis was rejected. 

The fourth research hypothesis stated: 

H
2d

: 	Video teleconferencing will elicit more positive 
attitudes towards the discussion than will audio 
teleconferencing. 

A Newman Kuels repeated measures analysis was conducted on the data. The 

analysis revealed significant differences between the attitudes towards the 

two teleconference discussions (Table 2). On the basis of this test, the 

research hypothesis was accepted and the null hypothesis was rejected. 

Table 4 also demonstrates that no significant difference exists in parti-

cipants' attitudes towards the face-to-face and videb discussions. 



Audio 

Video 

Face-to-Face 

0.5952*  0.6238*  

0.0286 

0.2330 

0.2799 

TABLE 4 

Newman Kuels Repeated Measures Analysis of Attitudes 
Towards the Conference Interaction 

SIGNIFICANT 
MEDIUM 	AUDIO 	VIDEO 	FACE-TO-FACE 	RANGE 

* p < 0.05 

Results of the Statistical Tests of the Mood Hypotheses 

Four research hypotheses predicted the influence of the conferencing 

medium and status on the participants' mood. The first hypothesis stated: 

H
3a: 	

There will be mood differences among audio, video, 
and face-to-face conferences. 

In order to test this hypothesis, a two-by-three-by-three repeated measures 

analysis of variance was conducted on the data. The media main effect was 

significant (F = 3.71; df = 2, 72; p 	0.05; see Table 5). On the basis of 

this test, the null hypothesis was rejected and the research hypothesis 

was accepted. 

The second mood hypothesis stated: 

H
3b

: There will be status differences among audio, video, 
and face-to-face conferences. 

In order to test this hypothesis, a two-by-three-by-three repeated measures 

analysis of variance was conducted on the data. The status main effect was 

not significant (F - 1.42; df = 1, 36; p > 0.05; see Table 5). On the basis 

of this test the null hypothesis was not rejected. 
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TABLE 5 

The Influence of Teleconferencing Medium and Status 

on the Participants' Mood 

97 

SOURCE 
DEGREES OF SUM OF 	MEAN 
FREEDOM 	SQUARES 	SQUARE 	RATIO 

Between 
Order 	2 	0.543333 	0.271667 	1.607 
Status 	1 	0.240079 	0.240079 	1.420 
Order x status 	2 	0.043968 	0.021984 	0.130 

Within 
Medium 	2 	0.284286 	0.142143 	3.711 *  
Medium x order 	4 	0.400952 	0.100238 	2.611 *  

Medium x status 	2 	0.043016 	0.021508 	0.561 
Medium x status 	4 	0.153651 	0.038413 	1.003 

x order 

The third mood hypothesis stated: 

H3c
: Face-to-face conferencing will elicit more positive 

mood ratings than audio teleconferencing. 

A Newman Keuls repeated measures analysis was conducted on the data. The 

analysis revealed significant differences in the predicted direction 

(Table 6). On the basis of this test the research hypothesis was accepted 

and the null hypothesis was rejected. 

The fourth hypothesis stated: 

H • Video teleconferencing will elicit more favorable mood 3d' 
reactions than will audio teleconferencing. 

A Newman Kuels repeated measures analysis was conducted on the data. The 

analysis revealed significant differences in the predicted direction (Table 

6). On the basis of this test, the research hypothesis was accepted and the 

null hypothesis was rejected. Table 6 also demonstrates that no significant 

difference exists in participants' mood in the face-to-face and video 

situations. 



Audio 

Video 

Face-to-Face 

0.0929*  0.1072 *  

0.0143 0.0127 

0.0855 

TABLE 6 

Newman Keuls Repeated Measures Analysis of the 
Participants' Mood 
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SIGNIFICANT 
MEDIUM 	AUDIO 	VIDEO 	FACE-T0-FACE 	

RANGE 

* p < 0.05 

Post Hoc Analyses  

Several non-predicted significant results emerged from the analysis. 

The nature of these significant results were determined by means of post  

hoc procedures. 

Attitudes Towards the Medium Post Hoc Results 

One significant interaction dppeared in the analysis of attitudes 

towards the teleconference medium (Table 1). The analysis revealed a 

significant two-way interaction between status and order of media treatment 

(F 	3.33; df = 2, 72; p < 0.05). Table 7 presents the post hoc analysis 

of this interaction by means of Newman Keuls repeated measures analysis and 

Fig. 2 describes this interaction with status plotted on order. 

The analysis reveals that the high status treatments in both the 

audio, video, face-to-face order and the face-to-face, audio, video order 

elicited more positive attitudes towards the media than the high status 

video, face-to-face, audio order. The high status audio, video, face-to- 



TABLE 7 

Newman Keuls Post Hoc Repeated Measures Analysis of 
Status by Order Interaction in the 

Attitudes Towards the Medium Analysis 

STATUS/ORDER 	HI/VFA 	MED/FAV 	MED/AVF 	MED/VFA 	HI/FAV 	HI/AVF 	SIGNIFICANT RANGE 

HI ST/VFA 

MED ST/FAV 

MED ST/AVF 

MED ST/VFA 

HI ST/FAV 

HI ST/AVF 

0.1047 	0.1095 	0.1666 	0.4666*  0.7000*  0.3013 r  =2  

	

0.0048 	0.0619 	0.3619 	0
•
5953*  0.3619 r = 3 

	

0.0571 	0.3571 	0.5905*  0.3981 r = 4 

	

0.3000 	0.5334*  0.4237 r = 5 

0.2334 	0.4428 r = 6 

* p < 0.05 
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Fig. 2. Attitudes towards medium as a function of status 
and medium order 
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face order also elicited more positive attitudes towards the medium than 

the medium status treatments in each of the three orders. 

Attitudes Towards the Interaction Post Hoc Results  

One significant interaction appeared in the analysis of the attitudes 

towards the teleconference interaction (F = 3.65; df = 2, 72; p < 0.05, 

see Table 3). The analysis by means of Newman Keuls repeated measures 

procedures revealed a two-way interaction between medium and order. Table 

8 presents the Newman Keuls post hoc analysis of this interaction and Fig. 3 

graphically describes the interaction with order plotted on media. 

The analysis revealed that each order of the face-to-face medium, the 

AVF*  and FAV orders of video, as well as audio in the AVF order elicited 

significantly more positive attitudes towards the interaction than audio in 

the VFA and the AVE  orders. The face-to-face medium in each order and the 

video medium in the AVE and FAV orders elicited more positive attitudes 

towards the interaction than the video medium in the VFA order and the 

audio medium in the FAV order. The face-to-face medium in the AVE  order and 

the video medium in the FAV order elicited more positive attitudes than 

the face-to-face medium in the VFA order and the video medium in the AFV 

order. 

* In the detailed description of this interaction, the terme;  audio, video 
and face - to-face will be replaced 1,11 the first letter in each word; 
i.e., A.V.F.  AIL compari3ons are significant at the 0.0à levet. 



TABLE 8 

Newman Keuls Post Hoc Repeated Measures Analysis of 
Medium by Order Interaction in the 

Attitudes Towards the Interaction Analysis 

MEDIUM/ 	A 	A 	V 	A 	F 	F 	V 	F 	V 
ORDER 	VFA 	AVF 	VFA 	AFV 	FAV 	VFA 	AVF 	AVF 	FAV 	

SIGNIFICANT RANGE 

0.0428 	0.2500 	0.3357 * 	0.5928* 	0.7000* 	0.8071 * 	0.9571 * 	1.1071 *  0.2330 	r = 2 

	

0.2072 	0.2929* 	0.5500* 	0.6572* 	0.7643* 	0.9143* 	1.0643*  0.2799 	r = 3 

0.0857 	0.3428* 	0.4500* 	0.5571 * 	0.7071 * 	0.8571 *  0.3079 	r = 4 

	

0.2571 * 	0.3643* 	0.4714 * 	0.6214* 	0.7714*  0.3276 	r = 5 

	

0.1072 	0.2143 	0.3643 	0.5143 *  0.3424 	r = 6 

	

0.1071 	0.2571 	0.4071 *  0.3548 	r = 7 

0.1500 	0.3000*  0.3655 	r = 8 

0.1500 	0.3746 	r = 9 

A 
VFA 

A 
AVF 

V 
VFA 

A 
FAV 

FAV 

VFA 

V 
AVF 

AVF 

V 
FAV 

* p < 0.05 
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ORDER 

Fig. 3. Attitudes toward the discussion as a function of medium 
and order of medium 
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Mood: Post Hoc Results  

One significant interaction appeared in the analysis of the parti-

cipants' mood. The analysis revealed a two-way interaction between medium 

and order. The Newman Keuls post hoc analysis of this interaction is 

presented in Table 9 and Fig. 4 graphically describes the interaction 

with media plotted on order. 

The post hoc analysis revealed that each face-to-face medium con-

dition, the video medium inorders AVF and FAV, and the audio medium in 

order FAV elicited more favorable mood ratings than the audio conditions 

in the AVF and VFA orders, and the video medium in the VFA order. Finally, 

the video medium in the FAV order elicited significantly more positive 

reactions than the face-to-face medium in the VFA order. 

DISCUSSION  

The results of this study support the information theory paradigm 

which generated the research hypotheses. The statistical analysis led to 

the acceptance of the majority of the research hypotheses and, consequently, 

provides support for the generating paradigm. 

The information theoretic rationale for the hypotheses argued that 

attitudes towards the medium, attitudes towards the discussion, and the 

participants' mood would relate directly to channel capacity. Thus, atti-

tudes towards the medium, attitudes the discussion, and the participants' 

mood would be most positive in the wide channel bandwidth face-to-face 

conferencing condition -and least positive in the narrow channel audio tele-

conferencing condition. In this studir, such was the case. 



TABLE 9 

Newman Keuls Post Hoc Repeated Measures Analysis of 
Medium by Order Interaction in the 

Participants' Mood Analysis 

MEDIUM/ 
SIGNIFICANT RANGE ORDER 

A 	
0.0428 	0.0428 	0.1642* 	0.1928* 	0.2000*  '0.2285* 	0.2357 *  0.3071 *  0.0855 	r = 2 AVE  

A 
VFA 	 0.1214* 	0.1500* 	0.1572* 	0.1857* 	0.1929*  0.2643 *  0.1027 	r = 3 

V 
VFA 	 0.1214* 	0.1500* 	0.1572* 	0.1929* 	0.1929*  0.2643*  0.1130 	r = 4 

VFA 	 0.0286 	0.0358 	0.0643 	0.0715 	0.1429*  0.1202 	r = 5 

FAV 	 0.0072 	0.0357 	0.0429 	0.1143 	0.1256 	r = 6 

V 
AVE 	 0.0285 	0.0357 	0.1071 	0.1301 	r = 7 

A 
FAV 	 0.0072 	0.0786 	0.1340 	r = 8 

AVF 	 0.0714 	0.1374 	r = 9 

V 
FAV 
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Fig. 4. Participants' mood as a function of medium and order 
of medium 
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The results seem consistent with the major findings of the 

Champness (1972) and the Weston and Kristen (1973) research. Each of 

these studies showed that face-to-face and video conferencing elicited 

more positive attitudes than audio teleconferencing. The results also 

support the Champness findings concerning the relative valence of atti-

tudes towards face-to-face and video conferencing. Champness reported, 

as did this study,that face-to-face teleconferencing elicited more 

positive attitudes than video teleconferencing. Weston and Kristen found 

the reverse trend,and perhaps this might be due to the fact that they pro-

vided self-view as a video augmentation. At any rate, the video and face-

to-face conferencing attitudes did not differ significantly in any of the 

three studies. 

The question arises: Why do government employees react more 

favorably to face-to-face and video conferencing than they do to audio 

teleconferencing? The answer probably lies in the nature of the channel 

constraint imposed by audio communication. The audio channel does not 

allow for transmission of non-verbal messages which usually complement 

verbal messages in face-to-face and video teleconferencing conditions. This 

may lead to frustration and consequent negative attitudes and mood in 

reference to audio teleconferencing. 

Perhaps a related cause is the lack of media literacy on the part 

of most of the research participants. Interpersonal communication behavior 

over the audio medium demands much more redundancy than video and face-to-

face communication, due  to the large entropy rate of narrow channel audio 



telecommunication. An effective audio speech communication pattern includes 

the built in redundancy characteristic of the radio announcer who packages 

his message for the ear. Most civil servants lack the skills necessary 

to communicate for the ear alone,and this factor, combined with the 

novelty of audio teleconferencing, probably caused the negative reactions 

to audio communication. Training in audio literacy could maximize 

efficiency of audio teleconferencing for these civil servants. 

The maximization of use of the teleconferencing media in the 

government and in business will depend on the awareness of the existence 

of positive and negative attitudes and the adoption of measures to deal 

with these attitudes. Information and persuasion campaigns,coupled with 

training,could cope with any attitudinal barriers to the acceptance, 

utilization and productivity of these telecommunications tools. 
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CASE STUDY - BOB 

. 	Age 38 - 10 years service 
Supervisor of a small unit - 5 subordinates 

Bob joined the service. 10 years ago and progressed to his present 
position during the first.5 years. Since then however, he has not merited 
further promotion and in fact his work has shown a marked deterioration in 
the last 2 years. He has frequently been absent and late and he sometimes 
forgets both instructions he gets from his superiors and those that he gives . 

 his subordinates. The quality of work he accepts from the people in his 
unit has slipped and the quanity is much lower than any other unit in the 
group. Jim, his supervisor, has spoken to him about this on several 
occasions but he always has a number of excuses, e.g., Staff turnover, 
equipment breakdown, etc. 

Up until about 18 months ago Bob was a fairly out-going person and 
both his subordinates and sbperiors liked and respected him. However, this 
has gradually changed and he has become very tense on the job and seems 
moody and over-sensitive-tempermental. Jim has noticed that people who 
formerly were friendly with Bob now tend to avoid or ignore him at coffee 
breaks and in the cafeteria. 

More recently there have been further changes. For instance Bob 
is frequently absent from his desk during the day and can't be found. His 
personal appearancz2 has deteriorated and it is not unusual for him to come 
to work wearing a grubby shirt and sometimes he turns up looking very dis-
'hevelled but strangely enough takes the trouble to use a strong smelling 
shaving lotion!! 

A few months ago, Jim talked to him about his unsatisfactory per-
formance and at that time Bob said that he was having problems at home. 
He was worried and not sleeping but he thought he was going to be able to 
solve things soon. However, Jim heard a report that Bob's wife left him 
during the weekend. 

There are financial problems too. Personnel have had a number of 
letters recently from creditors asking for help in getting settlement of 
long, overdue debts. 

Bob always had the reputation of "being able to hold his  liquor" in 
the past and was a pretty regular drinker. However, this too seems to have 
changed and reports indicate that he is getting into difficulty with alcohol. 
Certainly there are some mornings when he turns up looking the worse for 
wear. 

Jim has known Bob for all of the 10 years he has been in the service. 
He likes him and is concerned. 

What can and should Jim do? 

CS 8/71 T.R. 
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1).[ZOBLEM_ Aiy\LYSIS 	CAST. 	BOB  

1. Vital Data 

Age - 38 
Married 
Children - not known 
Classification - not stated 
Position - Supervisor of five subordinates 
Department and Branch - not stated 
Years of service - 10 

2. Observations  

(a) Personal  Appearance has changed from well groomed . to shabby. 
Occasionally looks hung over. Attitude at work has changed from 

outgoing and gregarious to tense, moody, over sensitive. Attitude 

of co-workers - from being liked and respected, he is now avoided 
or ignored during coffee break and at lunch. 

(h) Social  Financial problems - long overdue debts. 
Employee reports martial problems, tension, fatigue. 
Recent office gossip - his wife has left him; he can't hold his 
liquor any more. 

(c) Job General - No promotion for five years; work has deteriorated 
aring last two years. 
Forgetful - e.g., forgets instructions from supervisor as well as 
those he gives to subordinates. 
Output and quality of work inferior to other units. 

(a) Problem - As stated by supervisor. Deteriorating work performance 
with no known cause. 

(h) Restatement of Problem  

Possibility that heavy drinking may be cause of poor work performance. 

4. What has been done  

No previous treatment known. 

No formal work assessment reported. 
Several times during last two years supervisor has spoken to employee 
about poor work performance. He has always had an excuse ready, e.g., 
staff turnover, equipment breakdown. 
When confronted recently, employee's excuse was marital problems, 
personal tension and fatigue. 

5. List of alternatives 

1. The supervisor is a concerned friend - so he should tell employee 
that people think he is drinking too much. 

2. He should speak to his wife and enlist her help. 

3. The supervisor is also a manager - so he should confront the em-
ployee with documented poor work performance and opinion of co-
workers. 
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4. There has been very little payoff from this employee for at least • 
two years - so he shOuld be demoted or fired. 

5. The supervisor knows there is a problem but he doesn't know what 
it is - so he should refer the employee for medical examination 

and diagnosis and/or personal/family counselling. 

6. Tell the employee he is going to be fired unless his work improves. 

6. Action Decided Dpon 

1. Additional information is needed - "report" the evidence of a drink-
ing problem? - what is the absenteeism and lateness pattern other 
than being away from desk? - has his wife left him? - better formal 
documentation of slipping work performance. 

2. Confrontation of employee with seriousness of problem and its in-
. 

evitable consequences - loss of job. Supervisor has warned and 
cautioned. Since this hasn't worked he must insist on the necessity 
for the employée to do something about the situation immediately. 

If Ke will not, or if he doesn't know what to do, the supervisor will 
send him for diagnosis and recommended treatment, i.e., mandatory 
referral. 

3. If the employee is on voluntary he should be told that his work 
performance must improve or he will be put on a mandatory; if he is 
on a mandatory he should be told that if his work performance does 
not improve he will be fired. In either case, there must be close 
supervision. 

7. Anticipated Results 

The threat of job loss after ten years service added to his wife's 
dissatisfaction and his co-workers alientation, has a better than 
average chance of persuading the employee to do something about his 
problem and to improve his work perfo'rmance. Experience with industrial 
programs for alcoholics indicates that over 50% of employed alcoholics 
can recover when constructive coercion is used. 

8. Difficulties and Re-examination for Future Action 

Not applicable at this stage of the case. 

CS/10/71 
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PROBIEM 1\ NALYST:5 j_ OUTI,INL 

1. Vital Data 

Sex, Age, Marital Status 
Years of Service 
Children and Ages 
Classification 

2. Observations  

attendance 
quality and quanity of work 
relationship with co-workers 
relevant personal information (family, debt, etc.) 
attitude towards job, etc. 

3. (a) Problem as stated  

by employee, supervisor, co-workers, etc. 

(h) Restatement  of  problem  

What you think the problem is after examining all obtainable 
evidence 	(This may be the same as #2(à).) 

4. What has been  done  

previous treatment (if any) 
problem discussed with employee 
work assessment 
job transfer 
referral for counselling, etc. 

5. List of Alternatives 

Based on above information, list all possible courses of action 
open to you. 

6. Action(s)  decided upon 

Give  rasons  for your choice. 

7. Anticte.d_Results 

What you would expect to happen if you take the action decided upon. 

8. Difficulties (if  any) re:examination for  future  action  

This is a follow-up procedure to determine additional or alternative 
courses of action in the light of whether or not your predicteJ re-
sults have occurred. 
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THE TARDY STAFF 

Division X of a la .ege governmental agency is manned largely by well-educated 

professionals in a variety of functional specialties. The division is organi-

zed into three operating groups, each with an administrator responsible for 

four to ten professionals. 

Lately, the Division Director haS been incteasingly concerned that numbers 

of the professional staff were arriving  fo  t work anywhere from 10 minutes 

to an hour after established office hours legan in the morning. Most of the 

staff work at least the normal eight-hour (ay, however, many staying beyond 

established closing hours. 

The Procedure Manual states that all emploees' office hours are from 8:15 

a.m. until 5:00 p.m. The established lunci period is 45 minutes, both for 

the professional staff and clerical worker!. 

The Division Director, a very punctual and meticulous individual, prides 

himself on the long hours he puts in at work. He makes it open knowledge 

that he usually arrives at his office an huur or more before normal staff 

hours, and that he hardly ever leaves the building before 6:30 to 7:30 in 

the evening. 

When leaving at a late hour he, along with other employees who stay in the 

building past 5:30 p.m., has to leave the building through an underground 

sub-basement, whose only exit is a very low] walk from the normal buildinq 

exits, and a longer walk still from almost all available spaces for parking 

and from public transportation. It is governmental policy to lock all  build-

ing  exits and entrances at 5:30 p.m. sharp, so that contracted cleaning crews 

can begin their daily housekeeping. 	t  is rumored that the cleaning crews 
complain that, with people in the building, they cannot efficiently clean 
the offices. Hence the policy about :;:30 lock-up and hence also, apparently, 

the long forced march necessary if anyone stays beyond 5:30 p.m. Most of the 
employees, except for the professional staff, leave by 5:00 p.m. So there 
are normally very few employees left in the building when the cleaning crews 
arrive. 

As the Division Director becomes more and more concerned about the:morning 
tardiness  of the  professional staff, he mentions this in weekly staff meet-
ings with the operating group supervisors. He asks the supervisors to correct 
the problem, as he considers it a critical breach of office policy. He says 
flatly: "I want our people in their offices at 8:15 a.m., ready for work. 
Many times I need to see someone and he's nowhere around." 

The operating group supervisors do mention the fact of established office 
hours in their weekly staff meetings with beir individual staffs, but 
usually briefly in discussions of routine office matters.  The staff members 
usually have no comment when prescribed office hours are mentioned. 
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Several weeks pass, and the-Division Director becomes more concerned. Not 

only had the problem of tardiness not been alleviated, but in sonie cases 

it seems to be getting worse. 

He comes to consider the problem to be of such moment that he calls d meet-

ing of the entire professional staff. The Pirector begins with a question. 
"How can we convince our people here to come in on time?" he asks. He 

looks questioningly at the group. "Anyone have any suggestions?" Very few 

comments come from the staff. Several offer suggestions in a joking manner. 

"Why don't we set the office hours up a few minutes, then everyone will be 
in on time?" Most simply sit quietly. The Director finally dismisses the 

staff saying. "I'll come up with Something. That's all." 

About a week later, forms appear in each office, with an attached memo ex-
plaining their use. The memo is signed by the Director. The memo reads, 

in part, "This form will be filled in daily by each employee. Employees 
will note their exact time of arrival in the office, and the time of leav-

ing. Each form covers a two-week period, and is to be forwarded to the 

personnel section along with employee time sheets." 

For a period of about two months, employees fill out the form, even if 

often after the fact, and usually by entering normal office hours, whatever 

the time of their actual arrivals and departures. Returns from the pro-

fessional staff soon dwindle, and then all but disappear. Those returning 
the forms at all usually have their secretaries do the job. 

The rate of tardiness is about the same as it had been previously, but office 
morale has definitely lowered since the form was instituted. 

DIRECTIONS  

You are the Director, and you know when you are beaten in a skirmish that 
it is not worth getting too upset about. 

1. In fantasy, you enjoy comtemplating how you might get your pro- 

fessional staff to toe the line and really use the time forms. 

You read a striking piece by Alvin Gouldner, dealing with 
punishment-centred bureaucracy. Sketch a punishment-centred 
system that would force your uofessional employees to comply 
with established hours. 

Be as elaborate and falciful as yo care to, and as ruthlessly 
thorough as your imagination permits. 



2. In practice, you knOW.your prescription of the time form 
was _based on a foulty diagnOsis of the situation. 

You earlier thought people only had to be shaken out of a 
minor bad habit. 

Analyze the situation ir greater detail. Sketch an 
alternative course of action. 

115 
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PLEASE REACT TO THE TERNI " AUD /0  TELECONFERENCING"  ON THE FOLLOWING SCALES 

SMALL 

TRUE 

EXCITABLE : 

YIF,LIUNG :- 

PRIVATE :_ 

COLOURLESS : 

RE PUTABLE :- 

STABLE 

UGLY 

SOFT 

LARGE 

: FALSE, 

CALM 

• : TENACIOUS 

• : PUBLIC 

• : .COLOURFUL 

• : DI SREPUTABLE 

: CHANGEABLE 

: BEAUT I FUL 

: HARD 
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DISCUSSTON EVALUATION SCALE 

Please indicate your overall feelings about this discussion using the 

scales provided. Please mark each scale once. 

extremely somewhat 	neutral 	somewhat 	extremely 

_— 

	

competitive 	 cooperative 

	

chaotic 	 organized 

relaxed 	 tense 

aimless 	 directed 

	

lively 	 dragging 

	

dynamic 	 static 

	

boring 	 interesting 

• 

	

probing 	 superficial 

	

bad 	 good 

	

productive 	 counterprodutivo 

useless 	 useful 

dissatisfying satisfying 

warm 	 cold 

varied 	 repetitive 



MOOD ADJECTIVE CHECKLIST 

Each of the following words describes feelings or mood. Please use 

the list to describe your feelings at the moment you 'read each word. If 

the word definitely describes how idil -lif—atTa% moment you read it, circle 

the double check (vv) to the right of the word. For example, if the word is 
relaxed and you are definitely feeling relaxed at the moment, circle the vv 
as  fiTiews: 

relaxed 	v 	? • no. 	(This means you definitely feel re- 
laxed at the moment.) 

If the word only slightly applies to your feelings at the moment, 
circle the single check v as follows: 

relaxed 	vv 	(i) 	? 	no. 	(This means you feel slightly re- 
laxed at the moment.) 

If the word is not clear to you or you cannot decide whether or not 
it applies to your feelings at the moment, circle the question mark as 
follows: 

relaxed 	vv 	v (?) 	no. 	(This means you cannot decide whether 
you are relaxed or not) 

If you definitely decide the word does not apply to your feelings 
at the moment, circle the no as follows: 

relaxed 	vv 	v 	? 	el) 	(This means you are definitely not re- 
laxed at the moment.) 

Work rapidly. Your first reaction is best. Work down the first 
column, then go to the next. Please mark all words. This should take only 
a few minutes. Please begin. 
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angry 	vv 	v 	? 	no 
clutched up 	vv 	v 	? 	no 
carefree 	vv 	v 	? 	no 
elated 	vv 	v 	? 	no 
concentrating 	vv 	v 	? 	no 
drowsy 	vv 	v 	? 	no 
affectionate 	vv 	v 	? 	no 
regretful 	vv 	v 	? 	no' 
dubious 	vv 	v 	? 	no 
boastful 	vv 	v 	? 	no 

active 	vv 	v 	? 	no - 
defiant 	vv 	v 	? 	no 

fearful 	vv 	v 	? 	no 
playful 	vv • v 	? 	no 
overjoyed 	vv 	v 	? 	no 
engaged in thought 	vv 	v 	? 
sluggish 	vv 	v 	? 	no 

kindly 	vv 	v 	? 	no 
sad 	vv 	v 	? 	no 
skeptical 	vv 	v 	? 	no 
egotistic 	v 	v 	? 	no 
energetic 	vv 	v 	? 	no 
rebellious 	vv 	v 	? 	no 
jittery 	vv 	v 	? 	no 

witty 	vv 	v 	? 	no 
pleased 	vv y .? 	no 
intent 	iv 	v 	? 	no 
tired 	vv 	v 	? 	no 
warmhearted 	vv 	v 	? 	no 
sorry 	vv 	v 	? 	no 
suspicious 	vv 	v 	? 	no 
self-centred 	vv 	v 	? no 

no 	vigorous 	vv 	v 	? 	no 
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APPENDIXA 

MEDIUM STATUS LEVEL INDUCTION 

We ask you to cooperate with us in this stu,dy by adopting a 

middle management role. You are between the level of program manager 

and director and we ask you to adopt the behavior, attitudes and mental 

set of middle managers as you see them. Thank you 
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APPENDIXB 

• UPPER STATUS LEVEL INDUCTION 

We ask you to cooperate with us in this study by adopting an 

upper management role. You are at the level of senior executive and 

above and we ask you to adopt the behavior, attitudes, and frame of 

mind typical of upper level managers as you see them. Thank you. 

121 
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Dear Colleague 

We need your help to shape the future of telecommunications. 

An agreement between your professors, the Public Service Commission, 

and the Communications Research Center provides you with a unique 

opportunity to take part in a research effort with payoff to you. 

The research project exposes you to new communications technologies, 

uses materials from your management training class, and provides us 

with some extremely valuable information. This data will help us 

to determine the kind of teleconferencing units you will probably be 

using within the next five years. Needless to say, your help is 

invaluable in shaping the future. 

You will have an opportunity to take part in actual telecon-

ference on 	 We have designed our 

study so that you can experience different kinds of teleconferencing. 

Today we ask for ten minutes of your time to collect some 

important information necessary for our research. The first sheet 

prOvides us with . some information on yourself; the second is a person-

ality scale; and the third measures your mood, You should have no 

difficulty and feel free to ask any questions you want. All information 

will be held in the strictest confidence and used for research purposes 

only. 

We appreciate your interest. 

/4/44e/ IA 

Dr. Michael G. Ryan, Ph.D. 
Research Psychologist 

eZedet- 



MEETING. SCHEDULE 

	

TIME 	1:00-1:20 	1:30-1:55 	2:00-2:25 2:30-2:55 	4:30-5:00 

	

GROUP 	Place 	Task 	Place • 	Place 	Place 	Place 	Task 

	

. 	. 

Classroom 	Debriefing 

	

GROUP 1 	Classroom 	Briefing 	218 	216 	
Main 

1 	 Lounge 

• 

	

GROUP 2 	If 	 . 	 1! 	 219 	122 	
Main 	" 	tt 

Lounge 
	 ....J............ 	  

Main 

	

GROUP 	3 	
tt 	216 	218 	It 	It 

Lounge 

Main 

	

GROUP 4 	tt 	122 	219 	t, 	tt 

Lounge 

	

GROUP 	5 	t, 	II 	Main 	218 	216 	t, 	. 	,, 

Lounge 	. 

219 	122 	t, 	tt 

	

GROUP 6 	1, 	It 	Main 

Lounge 



PROBLEM ANALYSIS 

This is a problem solving method many supervisors have found use-
ful when handling "people problems". It presents no magic formula to 
tell you what you should do but it will help you to make a more systematic 
and objective assessment of the problem. This in turn will help you 
select an appropriate solution. 

The following items are attached to show you how to use problem 
analysis as a problem solving technique: 

1. A Case Study - Bob 

2. Problem Analysis - outline 

3. A completed problem analysis on the Case Study - Bob 

Please read the above material to familiarize yourself with this 
technique which we will be using at the seminar. 
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DISCUSSION EVALUATION SCALE 

Please indicate your overall feelings about this discussion using the 

scales provided. Please mark each scale once. 

extremely somewhat neutral 	somewhat 	extremely 

	

boring 	 interesting 

	

thaotic 	 organized 

probing 	 superficial 

relaxed 	 tense 

	

dissatisfying 	 satisfying 

	

warm 	 cold 

	

dynamic 	 static 

	

competitive 	 cooperative 

	

useless 	 useful 

	

varied 	 repetitive 

	

productive 	 couterproduetive 

	

lively 	 dragging 

aimless 	 directed 

bad 	 good 



: liARD 

: TENACIOUS 
u+,  

LARGE 

: CALM 

: DISREPUTABLE • • - ' 
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PLEASE REACT TO 'FFIE TERM "FACF1--TO - FACE  CONFERENCING" ON THE FOLLOW1 NG SCALES 

TRUE 

PRIVATE 	•• 	• 	• 	• 	• 	• 	: PUBLIC ___ ....._ - _____ - 

STABLE • 	• 	• 	• 	• . 	• . 	• . 	: CFRNGEABLE - 	. 	.. 	. 

: FALSE 

SOFT 	: 	: 

YIELDING 	 . 	. 

SMALL 	 : 	: 

EXCITABLE  • 	• 	• 

REPUTA BLE 

UC;LY : BEAM' I FUL • • • 	 • 	• 	• 	• ____ ____ __ - 

COLOURLESS :. 	. 	. 	. 	. 	: COLOURFUL • • .  



MOOD ADJECTIVE CHECKLIST 

Each of the following words describes feelings or mood. Please use 
the list to describe your feelings at the moment you 'read each word. If • 
the word definitely de',;cribes how yOu -iU1--dt---tI-e moment you read it, circle 
the double check (vv) to the right of the word. For example, if the word is 
relaxed and you are definitely feeling relaxed at the moment, circle the vv 
as follows: 

relaxed 	v 	? 	no. 	(This means you definitely feel re- 
laxed at the moment.) 

If the word only slightly applies to your feelings at the moment, 
circle the single check y as follows: 

relaxed 	yv 	? 	no. 	(This means you feel slightly re- 
laxed at the moment.) 

If the word is not clear to you or you cannot decide whether or not 
it applies to your feelings at the moment, circle the question mark as 
follows: 

relaxed 	yy 	v (I) 	no. 	(This means you cannot decide whether 
you are relaxed or not) 

If you definitely decide the word does not apply to your feelings 
at the moment, circle the no as follows: 

relaxed 	yy 	y 	? 	ep 	(This means you are definitely not re- 
laxed at the moment.) 

Wor\k rapidly. Your first reaction is best. Work down the first 
column, then go to the next. Please mark all words. This should take only 
a few minutes. Please begin. 
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angry 	vv 	y 	? 	no 	. 
clutched up 	vv 	v 	? 	no 
carefree 	vv 	v 	? 	no 
elated 	vv 	v 	? 	no 
concentrating 	vv 	v 	? 	no 
drowsy 	vv 	v 	? .no 
affectionate 	vv 	v 	? 	no 
regretful 	vv 	v 	? 	no 
dubious 	vv 	v 	? 	no 
boastful 	vv 	v 	? 	no 
active 	vv 	v 	? 	no 
defiant 	vv 	v 	? 	no . 
fearful 	vv 	v 	? 	no 
playful 	vv 	v 	? 	no 
overjoyed 	vv 	v 	? 	no 
engaged  in  thought 	vv 	v 	? 
sluggish 	vv 	v 	? 	no 

kindly 	vv 	v 	? 	no 
sad .vv 	v 	? 	no 
skeptical 	vv. 	v 	? 	no 
egotistic 	v 	v 	? 	no 
energetic- vv 	v 	? 	no 
rebellious 	vv 	v 	? 	no 
jittery 	vv 	v 	? 	no 

. witty 	vv 	v 	? 	no 
pleased 	vv 	v 	? 	no 
intent 	vv 	v 	? 	no 
tired 	vv 	y 	? 	no 
warmhearted 	vv 	v 	? 	no 
sorry 	vv 	v 	? 	no 
suspicious 	vv 	v 	? 	no 
self-centred 	vv 	v 	? no 

no 	vigorous 	vv 	v 	? 	no 
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DISCUSSION EVALUATION SCALE 

Please indicate your overall feelings about this discussion using the 

scales provided. Please mark each scale once. 

extremely somewhat neutral 	somewhat extremely 

	

productive 	 counterproductive 

	

dynamic 	 static 

varied — 	repetitive 

bad 	 good 

	

competitive 	 çooperative 
— 

	

boring 	 interesting 

useless — 	useful 

% dissatisfying 	 satisfying 

	

warm 	 cold 

	

relaxed 	 tense 

aimless 	 directed — 

chaoticH 	 organized 

lively 	 dragging 

probing 	 superficial . . . 	_ 
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PLEASE REACT TO THE TERM "VIDEO TELECONFERENCING"  ON THE FOLLOW.I.NG SCALES 

UGLY 

REPUTABLE 

YIELDING 

SMALL  

PRIVATE 

SOFT 

COLOURLESS : 

EXCITABLE : 

STABLE • -- 

TRUE 

• 
• • 

• :  _ BEAUTIFUL • 

• : 	• • : DISREPUTABLE 

: TENACIOUS 

:  :LARGE  

: PUBLIC 

: HARD 

: COLOURFUL 

: CALM 

: CHANGEABLE • 

: FALSE • 

• 
• 

• 
• 

•__ • ___ 



MOOU ADJECTIVE CHECKLIST 

Each of the following words describes feelings or mood. Please use 
the list to describe your feelings at the monmIt you 'read each word. If 
the word definitely describes how yod feei di  -die moment you read it, circle 
the double check (vv) to the right of the word. For example, if the word is 
relaxed and you are definitely feeling relaxed at the moment, circle the vv 
as follows: 

relaxed 	() 	v 	? 	no. 	(This means you definitely feel re- 
laxed at the moment.) 

If the word only slightly applies to your feelings at the moment, 
circle the single check v as follows: 

relaxed 	vv 	(i) 	? 	no. 	(This means you feel slightly re- 
laxed at the moment.) 

If the word is not clear to you or you cannot decide whether or not 
it applies to your feelings at the moment, circle the question mark as 
follows: 

relaxed 	vv 	v 0 no. 	(This means you cannot decide whether 
yuu are relaxed or not) 

If you definitely decide the word does not apply to your feelings 
at the moment, circle the no as follows: 

relaxed 	vv 	v 	? 	e) 	(This means you are definitely not re- 
laxed at the moment.) 

Work rapidly. Your first reaction is best. Work down the first 
column, then go to the next. Please mark all words. This should take only 
a few minutes. Please begin. 
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angry 	vv 	v 	? 	no 	• 
clutched up 	vv 	v 	? 	no 
carefree 	vv 	v 	? 	no 
elated 	vv 	v 	? 	no 
concentrating 	vv 	v 	? 	no 
drowsy 	vv 	v 	? 	no 
affectionate 	vv 	v 	? 'no 
regretful 	vv 	v 	? 	no 
dubious 	vv 	v 	? 	no 
boastful 	vv 	v 	? 	no 
active 	vv 	v 	? 	no 
defiant 	vv 	v 	? 	no 	• 
fearful 	vv 	v 	? 	no 
playful 	vv 	v 	? 	no 
overjoyed 	vv 	v 	? 	no 
engaged in thought 	vv 	v 	? 
sluggish 	vv 	v 	? 	no 

kindly 	vv 	v 	? 	no 
sad 	vv 	v 	? 	no 
skeptical 	vv 	v 	? 	no 
egotistic 	v 	v 	? . no 
energetic 	vv 	v 	? 	no 
rebellious 	vv 	v 	? 	no 
jittery 	vv 	v 	? 	no 
witty 	vv 	v 	? 	no 
pleased 	vv 	•v 	? 	no 
intent 	vv 	v 	? 	no 
tired 	vv 	v 	? 	no 
warmhearted 	vv 	v 	? 	no 
sorry 	vv 	v 	? 	no 
suspicious 	vv 	v 	? 	no 
self-centred 	vv 	v 	? no 

no 	vigorous 	vv 	v 	? 	no 
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