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AVANT-PROPOS

Premier d'une série, le présent rapport exposé les résultats d'une
expérience fort &laborée portant sur des aspects essentiels de la " télé-

conférence " relativement & divers modes de t&lécommunication.

L'objectif de 1'expérience est de déterminer et de tenter de séisir
le comportement spécifique des individus et des groupes qui participent &
des téléconférences : qu'il s'agisse de rehcdntres réalisées par le trdchement
de circuits d fréquence vocale auxquels on ajoute la té]étransmissiqnvde docu-
ments et de graphiques ou par le moyen de voies audio-visuelles exploitées
en temps réel. A titre de comparaison, notre analyse a aussi pohté sur la

conférence traditionnelle oll Tes participants sont en contact immé&diat.

Comme i1 s'agissait, & notre connaissance du moins, d'une premidre
tentative du genre (1'observation contrG]ée et comparative de 1'attitude’
des individus et des groupes au cours de conférences audio, télévisuelles

et en contact direct), nous avons tout mis en oeuvre pour en tirer le plus
d'information possible. A cette fin, nous avons utilisé différentes
méthodes de collecte de données, chacune correspondant aux divers types
de recherche auxquelles nous nous adonnions. Notamment :'a) la mé&thode
d'auto-analyse sur laquelle se fondaient les questionnaﬁres.touchant les
séances qui ont précédé et suivi les conférences; h) 1'enregistrement
sur bande magnétoscopique des conférences selon 1a technique du_découpage
électronique permettant d'enregistrer en dyptique les groupes en interactions

c) 1la transcription textuelle des é&changes.



Dans ce premier rapport, nous analysons la plupart des données recueillfes
par 1e moyen des questionnaires d'auto-analyse. Elles portent essentiel]ement
sur les attitudes des participants et leur intelligence des paramétres intéressant
le comportement des individus au cours de ces conférences. Les résultats que
nous exposons, comme 1'examen que nous faisons de ce premier groupe de données,
sont donc provisoires et n'ont valeur que d'indication. Ils se feroht plus
définitifs avec 1'introduction de mesures des différences entre les attitudes
des participants selon e type de conférences auxquelles ils participent :
il sera alors possible d'interpréter, par rapport 3 un cadre plus large et

'a des données plus exhaustives les perceptions qu'ils ont de leur comportementf

On trouvera au chapitre I une rapide description de notre projet de
recherche ainsi qu'un exposé des principales questions auxquelles nous tentons
de répondre. Elles n'acquiérent leur pleine signification qu'en relation

avec les théories courantes et les hypothases qui fondent notre recherche.

Nous avons consacré le chapitre II & la description de nos mé&thodes
d'expérimentation et de recherche. Sans doute n'offrira-t-il pas un intérét égal
pour tous les lecteurs : il est cependant essentiel & une juste interprétation

des résultats.

Le troisi@me chapitre expose les résultats de 1'auto-analyse & laquelle
les participants aux conférences se sont 1ivrés. Sans accorder pour autant

une importance indue aux différences entre les participants ou méme entre les sous-



groupes ou groupes relativement aux divers moyens de communication, nous
y exposons les réflexions personnelles des participants face d& chacun des

modes de communication.

Dans le chapitre IV, nous examinons les difficultés d'adaptation qui
surgissent au sein des groupes en interaction au cours d'une t&lé&conférence.
Cette analyse permet de déterminer les facteurs d'exp]ication‘des'diffé-

fences dans 1'évaluation des conférences.

Dans le cinquidme chapitre, nous traitons de la perception interperson-
nelle et de la structure sociométrique des groupes dans le cadre d'une
té1&conférence, telles qu'elles ressortent des atfftudes des participants
Tes uns envers les autres. Ces données faci1iteﬁt 1'analyse des différences

dans le climat des séances eu &gard au mode de communication utilise.

On trouvera au dernier chapitre un résumé des principales conclusions

du rapport ainsi qu'une analyse de leurs {in¢cidences.

Nous tenons a remercier les personnes et les organismes Suivants de

‘1'aide qu'ils nous ont fournie tout au long de nos travaux :

- La Direction des politiques et programmes sociaux du ministére
des Communications, notamment Richard Gwyn, Garth Jowett, Andrew Cameron,

Mike Averill et Dave Leonard.

- Claude Plessis, assistant de recherche, Université de Montréal;

Susan 0'Connor et David Tanaka, assistants de recherche, Université Carleton.



- David Coll et Stuart Patterson de la School of Engineering de

1*Université Carleton ainsi qde des membres du personnel du Carleton

Scientific Wired City Laboratory.

- Les nombreux collégues qui nous ont apporté une aide occasionnelle
méis précieuse, notamment Ben Singer de 1'Université " Western Ontario‘“,
Loyd Stricklahd de 1'Université Carleton, Dean Haveron de la Human
Sciences Research Inc,; James Craig et Colin Billowes dﬁ Centre de

recherches sur les Communications du ministére des Communications.

Cette recherche a &té rendue possible grace & des subventions accordées,
sur une base individuelle, aux auteurs du présent rapport par la Direction
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PREFACE

| This is the first of a series of reports presenting the results
of a large-scale experiment delving into a number of crucial aspects
of teleconferencing via different communication modes.

The project is concerned with the discovery, description, and
‘explanation of the particularities of individuals' and groups' behavior
when involved in teleconferencing situations carried out over graphically
augmented audio or real-time audio-video channels. Face-to-face group
interaction, the traditional conferencing situation, was included to
establish a base-line of comparison,

Since this is, to the authors' knowledge, the first attempt to
systematically compare the effects of éudio, video and face-to-face
conferencing between groups under realistic, yet controlled conditions,
considerab]e effort was made to structure the investigation to yield
as rich a data base as possible. For this reason, a variety of different
data collection techniques, each appropriate for a particular set of
questions or research concerns, were used. These include (a) self-
reporting techniques which were central to the pre- and post-conference
session questionnaires, (b) video—tape recordings of the ongoing
conferences (by means of split screen techniques it was possible to
simultaneously record both interacting groups or nodes),and (c) verbatim

transcripts of the verbal interactions during the conferencing sessions.
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This report presents the analysis of much of the data collected
by means of self-reporting questionnaires, The data, therefore, are
fundamentally attitudinal and focus on subjects' perception of different
parameters of conferencing behavior. The results and interpretations
of this first set of information should therefore be considered as
tentative statements, suggestive of differences in human behavior
conferencing systems. Evidence will become more compelling when
additional measures for other variables concerning the differences
between several types of mediation in conferencing phenomena have been
developed from the other available data sourcés and the participants'
perceptions are thus placed in a more complex and comprehensive context.

Chapter I briefly describes the background of the research project
and outlines the major blocks of questions that the report is attempting
to answer. The significance of the research questions is elucidated
within the framework of available theory and a set of general hypotheses
that are developed.

Chapter II describes theiexperimenta1 procedures and research
methods that were used. This chapter may not be of particular interest
to the general reader but is necessary for a clear understanding and

meaningful interpretation of the research results.



Chapter III presents the findings of participants' evaluation of
the conference discuésions. Without unduly stressing differences
between individual participanfs or even subgroups or groups using the
same medium of communication, this chapter concerns the general under-
standing of differences between the three modes as they were felt by

\the.subjects. | |

Chapter IV explores uncertainties and problems of adaptation
arising in teleconferencing withfn the social contexts of the immediate
group, the mediated grbuh and their interaction., These analyses
permit the specification of factors that contribute to and best explain
differences in evaluations of the conference. '

Chapter V centers on questions of interpersonal perception and
the sociometric structure of teleconferencing groups as expressed in
attitudes of each participant towards each other person in the conference
session, The indicators derived from these data permit formulation
and analyses of differences between session atmospheres due to communication
mode,

The final chapter summarizes the major findings of the report
and discusses their implications. |

The researchérs wish to thank the following persons and agencies
for their support and contributions in carrying out this study:

- Richard Gwyn, Director-General, Dr. Garth Jowett, Director
of Social Reséarch and Andrew Cameron, Mike Averill and Dave Leonard,

all of the Social Policy and Programs Branch, Department of Communications.
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Wired City Laboratory.
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Dr. Lloyd Strickland, Carleton University, Dr, Dean Haveron, Human
Sciences Research Inc., and Dr. James Craig, and Colin Billowes,
Communications Research Center, Department of Communications.

The Social Policy and Programs Branch, Department of Communication,
Ottawa, Canada, funded the study conducted jointly under separate
contracts to the two investigators. The views and interpretations set
forth in this report are those of the investigators and not necessarily
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CHAPTER I
INTRODUCTION

This investigation represents part of a large-scale project
conducted by the Social Policy and Program Branch of the Federal
Department of Communications. The broad program is aimed at determining the
social desirability and economic feasibi]ity of teleconferencing,
particularly as a comunication tool for agencies of the Federal
Government.! This requires, among other things, a basic knowledge of the
particularities of communication évents that take place via these new
conference media, This study is concerned with elaborating this fundamental
understanding and is, therefore, an exploratory investigation of crucial
parameters of teleconferences. The approach taken is that of comparative
analyses of communication, other behavior and attitudinal variables in
three fundamentally different types of conference situations--augmented audio
conferénces, real-time audio-video conferences and the trgditiona] face-
to-face conference.z’

Defining "the essential characteristics of good -communication"
in a way that will satisfy a majority of people is a problem that has
not yet been solved. Similarly, determining what constitutes a "successful"
and "produttive" meeting or conference is neither clearly understood nor
generally agreed upon; even when the conference takes place in the familiar
face-to-face communication mode. The problem is compounded when the

technological factor is added. Despite these inherent problems of
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definition and concensus about conference effectiveness, a number of
criteria were selected for this study which, it will be argued, appear

to be necessary antecedents for other moke specific variables that

define effectiveness for particular uses to which teleconferencing

systems can be_put. In this sense, the study reported herein is
exploratory and answers questions like 'Does it work at all1?', 'How

does it work?' and 'What works well or badly?'. Precise elucidation and
explanation of fine points of manifold particularities of teleconferencing
phonomena will have to be left to later, more rigorously controlled
studies. Indeed, it will only be on the basis of these that comprehensive
evidence will be gleaned and rational multi-dimensional systems planning
with respect to socio-psychological and communicational variables will be
possible,

In addition to this fundamental epistemological shortcoming, one
must bear in mind.when reading the results and their interpretation that
any differences between communication systems are derived from measufes
of statistical differences and that their "significance" refers to
statistical significance of the observed difference rather than their

“social or pragmatic significance., Significance of results is a research
issue, It has pragmatic value inasmuch as it points to the factors that,
beyond a known level of reasonabie doubt, are influencing events in the

system. Whether certain of these factors warrant the economic and/or



social expenses necessary for their incorporation into any specific system
is not a research question but a value judgement to be taken by the
planning institution, In the sense that there is no truly non-applied
research and, in particular, given that this project is part of a
'mission-oriented' program,however,it is hoped that the results of

~this report will provide pertinent evidence for consideration in such
value judgements,

THE RESEARCH PROBLEM

As mentioned, the study is fundamentally exploratory in nature.
Lacking formal models of both mediated group interaction in general,
and of differences between specific modes of group communication,
the research problem was obviously not one of testing mode]s.3 Rather,
the problem was one of formulating questions that seemed critical to the
understanding and design of teleconferencing systems, and then devising
instruments that would permit a fairly clear and unambiguous answer to
these questions. When a sufficient number of central questions have
been asked, begun to be answered, and their interdependencies investigated,
increasingly formalized models can be developed and, under rigorously |
controlled experimental conditions, be submitted to empirical test.4
Three separate but related sets of basic questions were initially
posed as the central concern of this phase of the study:

(1) Questions concerning user evaluation of the conference

Does the conference medium differentially effect users'
evaluations of the characteristics and dynamics of the
conference?
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Does the satisfaction level vary from mode to mode?

If so, do these perceptions and evaluations change over
time?

If so, what are the directions and magnitudes of these
changes? :

(2) Questions considering uncertainties and adaptation
‘to teleconference systems

Since any form of teleconference is, in part, a vicarious
experience, are people able to communicate with
participants in a spacially removed conference node in
the same way as they do with those who are physically
present?

Do they view cross-nodal values, roles, and behavioral
rules as similar or different from the conference node of
which they are a member?

If not, are the magnitudes of the differences alternative
forms of teleconferencing?

Do any differences in these patterns change with increasing
familiarity with the system?

(3) Questions concerning the potential for and nature of

Does being physically removed from some members of the
conference systematically alter one's ability to

comprehend them?

Conversely, does it alter one's feelings of being understood?
To what extent is physical immediacy related to patterns

of agreement and disagreement?

How accurate are all of these perceptions?

Are the answers to any of the above questions different for alternative
forms of teleconferencing? Do the patterns change over time?

Basic Considerations

The rationale underlying the hypotheses that are developed is
based upon (1) the researchers' own experiences in teleconferencing

systems and their subjective interpretation of these experiences,



(2) formal and informal discussions with others who had experienced
teleconferencing, (3) a systehatic review of the available literature

on two-person mediated interaction; and, (4) the incorporation of
communication and social psychological theories with apparent implications
for mediated group interaction, Derived from these deliberations, the
following parameters seem central to the investigation of teleconference

phenomena,

A. Channel Capacity of Conferencing Modes

| Comparétive analyses of the behavioral effects of non-mediated
and mediated human interaction must begin with the obvious consideration
of channel capacities. It is hardly debatable that the greater the
quantity and quality of sensory channels available in a communication
link, the greater the information potentially put in, through,

and out of the system.5

It follows that face-to-face human communication
with its capability for engaging all of the senses provides participants
" with the méximum quantity and diversity of sensory data.® Relative to
face-to-face communication, technologically mediated communication
degrades both the quality and the diversity of.the raw sensory data
available in the system. In this sense, the more sensory channels that
are unavailable in a mediated communication system, the less the variety
of communication cues. Simply stated, the quality and diversity of data

available for processing is greatest in face-to-face communication, less

in video systems, and least in audio systems.



To the extent that the richness of the available information
base in conference situations is directly related to such things as
mutual stimulation among participants, greater awareness and appreciation

of each other's intentions, reactions, and attitudes,7

it follows that
the face-to-face conference mode will generally be most intensive and
"audio only" teleconferencing the least intensive on a wide array of
conference parameters.

The simplicity and apparent power of the formulation tempts one
to predict the general effects of alternate communication modes solely
in mechanistic terms of the richness of the information channel eﬁp10yed.
However, the channel capacity of the communication mode is clearly only
one of a multitude of factors affecting communication behavior and
attitudes in a conferencing situation. While it is neither possible nor
necessary to discuss all such factors, it is useful to speculate on the
Tikely effects of a few, if for no other reason than to underline the probable
complexity of te1econferencihg phenomena. Such speculation is particularly
fruitful for the development of future theoretic and system design models
of teleconferencing when the factors considered yield a set of predictions

that oppose those based soTe1y on channel capacity.

B. Novelty in Conferencing Modes

Whenever'a‘person enters a group communication situation, he does
so with a set of expectations about his own behavior and the

behavior of others, This is based upon his prior experiences in group
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situations. These central beliefs are fairly stable over time and are
independent of the particular group of people at hand and the particu]ér
reason for their being in any group. They are the expectations a person
has about individual behavior and the structure and dynamics of groups as -
a whole, Moreover, this study being a comparative éna]ysis of different
modes of group interaction, it is also necessary to consider his feelings
about his past experience with communication technologies.

Considering the non-mediated or face-to-face group situation first,
it is reasonable to assume, at this time and for most people, that this
is not only the group communication mode that is most familiar, but that it
is the only familiar mode. Engaging in non-mediated group interaction
has 1ittle or no modal uncertainty and violates no expectations, The
face-to-face medium of group interaction is neutral with respect to novelty.

While people are generally unfamiliar with video and audio
technologies for group interaction, they do have a wealth of experience
with both video and audio communicafion systems that they bring with
“them to the conference situation.

A person's past experience with video systems is almost entirely
as a member of the "audiehce" of mass television. As such, he has been a
passive consumer of this medium, unable to control the minute-by-minute

events that appear on his monitor., However, as a member of a video




conference he is suddenly abTe to manipulate and control the events
~on his monitor to varying degrees, Being able to engagé in this form
of mediated interaction is a novel experience and sharply contrasts all |
his prior familiarity with television. Unlike the face-to-face |
medium of group interaction which is neutral in novelty effect, video
conferencing is, therefore; 1ikely to have a novel and positive effect on
his perceptions of the conference;

A similar line of reasoning for audio systems is not as
compelling since, prior to audio conferencing; a person is thoroughly
familiar with two very different audio technologies--the radio and the
telephone. A person's previous experience with radio and television
is similar on at least one dimension, namely both have been non-interactive
technologies and, were it not for an alternative model of audio interaction,
one would predict that both audio and video teleconferencing would
elicit positive novelty effects on the person thrust into a teleconferencing
situation, -

However, while a person is unlikely to have an interactive
video model to set nis expectations for video conferencing, he does
have the telephone experience as an interactive audio model.
Most of this experience will have been dyadic, a situation in which the
individual's poténtia]'for determining the nature of the communication
events that occur in the system is maximized. In audio conferencing,
where the number of participants increases, the individual's potential

for determining the events and actively participating is reduced. It
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follows from this, that a]though'audjo conferencing like video conferencing
will bé in contrast with his previous experience with these media, the
video represents an increase in personal control while audio represents

a loss. For this reason, the noveity effects of audio conferencing

are predicted to be negative,

C. Uncertainty in Group Interaction

The previous section dealt with the novelty effects that violate
a person's experiential definition of a communication medium, The
argumehtation was relevent to the understanding of feelings and attitudes
about the novel situation and the 1ikelihood of a person being favourably
or unfavourably disposed to the changed communication conditiohs in
te]ecdnférencing. Beyond a person's predisposition to accept novel
communication modes, effective teleconferencing is also likely to be a
function of the behavioral uncertainties such modes engender,
To avoid redundancy, a discussion of the behavioral concomitants of
" uncertainty is omitted from the general rationale and reserved for a
later section. For the present, it is sufficient to note that medium
related uncertainties concerning va]ués, group and sub-group norms,
role expectations and the definition of the situation other than those
normally found in non-mediated group interaction are likely to be
encountered in all forms of teleconferencing.

Since it is reasonable to assume that video conferencing simulates

face-to-face group behavior more closely than does audiO'cohferencing,
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uncertainties would be expected to be greater in an audio system,
Uncertainty should be Jeast in the face-to-face conference mode,
Unlike the predictions concerning novelty effects, those based on
uncertainties in group interaction, show essentially the same pattern
as those based on channel capacities 'of 'the conference medium,

In summary, three factors (1) -channel capacity, (2) novelty,
and (3) uncertainty, have been posited as having generalized effects
upon a wide array of conference attitudes and behaviors, Degrading
the quality and diversity of.the channel is predicted to have a negative
effect. In terms of positive effecfs. F>Vy A, is predicted,
Technological novelty is expected to have a positive effect in video conferencing,
no effect in non-mediated conferencing, and a negative effect in audio
conferencing (V> F7A). Certainty as to values, gfoup norms, role
expectations, and situation definition is expected to be positively
related to attitudes and behaviors (F7V7A).

, The coactions of these three factors yields the following general
" hypothesis:
H1 On any array of attitudinal and behavioral dimensions
face-to-face conferencing and video conferencing will

be evaluated more favourably than audio tejeconferencing.

This hypothesis is consistent with the pkedicted separate effects of
channel capacity; novelty and uncertainty.

While the hypothesis comparing face-to-facé or video with audio

systems is unambiguous, any hypotheses comparing face-to-face and video
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would involve opposing vectors: Channel capacity and behavioral .
certainty predict that face-to-face will be more favourably evaluated than
video but novelty predicts just the opposite. To favour one prediction
over the other is unwarranted at this time, in that it wou1d be attempting
to determine the resultant of opposing vectors without knowing their |
'magnitudes or vector strengths, Furthermore, to attempt such hypotheses
would introduce spurious precision, sinﬁe the design. of the study does
not permit separating the individual effects of channel capacity and
novelty on the behavioral measures. Since it is as difficult to find
people who have not experienced face-to-face group interaction as it
is to find thbée with considerable te1econferencing experience, the
effects of channel capacity and novelty are necessarily confounded in
any research design,

In addition to the above three factors, one further dimension
must be introduced. It was assumed that ihitia1 unfamiliarity with
‘teleconferencing systems would fesu]t in a variety of uncertainties and
novelty effects for the user. To simply empirically demonstrate these
would have minimal pragmatic or theoretical value. A more important

consideration is the determination of the manner and rate of adjustment

that people are able to make to any demand characteristic of teleconferencing

systems.
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Considering the novel aspects of teleconferencing first, an
‘initial advantage to video conferencing and disadvantage to audio
conferencing was posited. However, by definition novelty is not a durable
characteristic and, over time, any attitudinal and behavioral bias
attributable to novelty will wear off. It follows that any differential
effects that might endure must be attributed to something other than
novelty. |

Considering the degradatioh o% channe]l capacities and behavioral
uncertainties in teleconferencing, it is assumed that, with répeated
participation in teleconferencing, users will méke the necessary
adjustments if they are able to‘do so.. The previously stated hypothesis
must then be tempered by the.considerétion of time, In general terms,
this may be stated as:

H2 Over time, attitudinal and behavioral evaluations

in different teleconferencing configurations will

become increasingly similar, and these will

increasingly approximate attitudinal and

behavioral evaluations in non-mediated conferencing,

This is a general expectation-and-based on the assumption that _
any stresses exerted by mediated interaction are within an acceptable range
that allows adjustments to be made; however, there is no specific '
empirical evidence to justify this assumption, It is entirely possible
that some forms 6f teleconferencing will produce stresses that either

cannot be overcome or where the rate of adjustment is so slow as to

seriously 1imit the utility of the system as a conferencing tool, To
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the extent that the second general hypothesis is either not supported
or even.revérsed for a particular factor, it wou]d suggest that
stresses are produced that are béyond the range of acceptance and
adjustment for that factor.‘ It is a major objective of the study to

attempt to identify any such constraints.




-l.

=14~

Footnotes:

The telconferencing study program is detailed in the document
Teleconference Canada Research Plan, Ottawa, Canada, Department of
Communications, August, 1972, prepared by the Social Planning and
Programs Branch. .

For a more complete statement of the existing and possible array
of teleconference systems see Planning Research in Teleconference
Systems by Stahmer and Havron, Social Planning and Programs Branch,

-DOC, Ottawa, Canada, 1973.

The existing scientific 1iterature offers formalized models
of group interaction via the traditional face-to-face mode on
one hand (cf. for example Barry E. Collins and Harold Guetzkow:

A Social Psychology of Group Processes for Dec1s1on Making, J. Wiley
and Son, New York 1970 or Joseph Berger et al.: TIypes of
Forma11zat1on Ain Small-Group Research, Houghton Mifflin, Boston 1962),
and some rudimentary parameters of dyad1c mediated interaction (cf.
for example: Communications Study Group, Joint Unit for Planning
Research: Interim Report, London: University
College, 1971 or Mary Heilbronn and Wm, J. Libby, Jr.:

Comparative Effects of Technological and Social Immediacy upon
Performance and Perceptions during a Two Person Game, unpublished
article, Windsor 1973 or James P. Duncanson and Arthur D. Williams:
Video Conferencing: Reactions of Users, to appear in Human
Factors, Fall 1973) on the other. However, extensive search of
literature on the specific topic of mediated group interactions

has only yielded very meager results.

This procedure is reflected in the work plan as specified in the
contracts for the three phases: With increasing clarification of
individual data blocks and their subsequent integration it will be
possible to arrive at a complex, possible even rather explanatory and
causal model of the interrelations between crucial factors affect1ng
the efficiency of teleconferencing modes.

cf. Wiener and Mehrabian: Language within Language, 1968. For a
more formalized formulation see Claude E. Shannon and Warren_Weaver
The Mathematical Theory of Commun1cat10n Urbana, 111.: IT11int Books
1949 p. 16, p.76.
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cf. tdward T, Hall: The Hidden Dimension, Garden City: New York,
Doubleday, 1966 who has paid special attention to the social and
cultural meaning of interaction types as defined along continua of
transmitted information and sensory variety.

Considerable research data is available to support these general
propositions. They have been collected by numerous experimental
projects during which group processes and individual participants'
states were influenced by imposing conditions on the interaction
such as the exclusive use of a particular network, the activation of

~ communication in certain directions only, limited access and cues for

certain members of the experimental session etc., Rather extensive
discussion of these projects can be found in Joseph E. McGrath
and Irwin-Atiman: -Small Group Research: A Synthesis and

erg]gug of the Field, 1d, Holt R1nehart and Winston: New York 1966,
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CHAPTER I1
RESEARCH DESIGN AND METHODS

This chapter discusses the genefa] methodological approach
taken in the study and the Timitations of the approach. Also described
are the independent variables that are manipulated; the selection of
subjects and their organizational setting; the task or conference
objectives; the specific experimental design; a step-by-step account of
the actual experimental procedures; and, the statistical models applied.

General Methodology

A major problem in developing an approach to the study design
was the extent to which already existing studies in related fields could
be considered as adequate models. Although there is little literature
available on teleconferencing per se, i.e., mediated group interaction,
there is a wealth of information concerning issues that are somewhat
related to teleconferencing phenomenon, Most of these studies can be
- loosely cast into one of two types, name1y (1) small group research,
and (2) dyadic mediated communication:

Both types have serious limitations as models for teleconferencing.
The small group literature, although it has dealt with sufficiently large
numbers of people in a group to satisfy the criteria of the definition
of a conference, has,fbr obvious reasons; been concerned only with face-to-

face groups. Studies of dyadic communication, while they have
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investigated communication technology, have not dealt with groups of
people interacting as a group in the normal sense of the term “conference".
Since 1t could not be assumed that teleconferencing is a~nétura1 o
extension of either face-to-face group communication or mediated two-
person communication, the decision was made to désigﬁ a teleconferencing
field experiment that, although highly exploratory, would permit the obéervation
of a large number of communications. .and behavior variables. This meant that
precise manipulation and rigorous control, .the hallmarks of the laboratory
experiment designed to test specific theoretical hypotheses, would necessari1y
be relaxed. ,

While the decision is 11ke1y'to,produce‘more generalizable results,
in the sense that the observable behaviors of the participants are unlikely
to be artifacts of experimenter-induced\manipu1étions, the explanatory
power of any interpretation is reduced. - Unlike the laboratory experiment,
which is designed to systematically rule out alternative interpretations of
reéults other than those hypothesized, the interpretations of field project
results are somewhat more tentative. Despite this limitation of a field
project, the researchers felt, that given the current state of knowledge
about the behavioral and communication aspects of teleconferencing,
this approach was most useful for the discovery, description, and a

beginning explanation of the important aspect of teleconferencing,
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Any interpretations, must therefore be evaluated in terms of the
internal consistency of the argumentation and the modest level of
control attained, rather than in terms of any theorepica] and methodological
elegance reflected in the reéearch design,

~ Independent Variables

There are two independent or manipulated variables in the study--
(1) Conference Mode, and (2) Number of Conferences.

(1) Conference Mode

Although conference mode is obviously multidimensional, for purposes of
this study mode is taken to mean quality and diversity of the communication
channels available, and can take one of three states: the face-to-face
conference mode is designated high, video éonferencing medium, and audio
conferencing 16w.

(a) Face-to-face Conference These conferences took place in a

well-1ighted small seminar room. The six participants sat across from
~each othér, three on either side of a standard-sized table with a writing
pad and pencil at each position., Centered behind each side of the table
was a fixed TV camera linked to a VTR camera that recorded the interaction
of all six participants on a horizontally split screen. No operator

was eyer present in the room and the recording equipment was in another
location.

(b) Video Conference The video conference facility was adapted

for this study from the Scientific Wired City Laboratories at Carleton
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University. The facility consisted of two media interactive conference
rooms, The rooms (nodes) were 1ocated'in different parts of the same
building and connected through a patch panel providing for video
recordings with a 5 MHZ bandwidth.. Each node accommodated three

conferees who sat side-by-side facing a five foot conference table,

On the other side of the table, four feet from the participants wés a
panel of four television monitors, This arrangement is diagrammed in
Figure 1. One monitor provided a view of the participants at the other
node, An outgoing monitor provided the view}of the parﬁicipants themselves
that the other node would recieve. Directly below these were two "graphics"
monitors. One incoming and one outgoing monitor provided for the exchange
of graphic material. Each participant was provided with a writing pad and
dark felt pen, Written material could be placed on a register located

in the center of the table which could be easily reached by any of the
three conferees. The graphics camera was mounted ébove the table,
1ocked‘in position, and focused on the 4%’by 6 inch field of view
register. Another camera centered between the four monitors provided

the outgoing video of the interaction. The video conference facility

was entirely "hands-off" and no special instructions were required to
familiarize conferees, Audio was provided over a 4-wire, 10 KHZ audio
channel feeding one loudspeaker on the conference table at‘each node.
Panasonic TN-93 9" monitors and 1" Vidicon cameras (CBC ctc-5000)

were used,
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(c) Audio Conference This facility was identical to that of the

video conference with the exception.that the incoming and outgoing

monitors displaying the interaction were removed. Since the graphic monitors
were retained, the audio conference was augmented by this graphic

capability (see Figure 2).

(2) Number of Conferences

Because of predicted novelty effects of te]econferencfng that are
unavoidably confounded with channel capacity effects, and to permit

users to adjust to the technoTogica] communication systems, a sefies of
three conferences was held. Each conference lasted approximafe]y 45 minutes
and was held at the same time and over the same conference mode for each
subject for each of three consecutive weeks.

Subjects and Their Organizational Setting

Conferees for the field experiment were drawn from a population of‘
some 650 university students enrolled in a Human Communication course at
Carleton University. The course is organized so tHat students attend
a large lecture once a week and meet in a small 20 person tutorial
group for upwards of two hours per week. At the time the conference
sessions were held, subjects in a tutorial group had been working
together as a group for half the university year on a variety of course
projects.

Subjects did not volunteer for the conference. Tutorial groups
were selected at random, and all members of a selected tutorial group

were required to attend conference sessions as part of their formal
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~requirements for the course. Subjects were about evenly split on sex
and were a fairly homogenous age group, No attempt was made to control
either variable in the assignment of subjects to conferences,

The Experimental Task

The selection of the task, the reason for having the conference
and the conference objectives was critical for satisfying the conditions
for a field experiment as opposed to a 1aboratory‘eXperiment. Four
qriteria had to be met:

(1) Generalizability The task, or reason for having the 'conference'

had to take the form or structure of an activity that would reasonably
approximaté a non-experimental or “real" conference situation,

(2) Credibility The task had to be one that the conferees could normally
expect to be part of their work program., It had to permit the de- |
emphasis of the experimental aspects of the activ{ty to the participants
by having them engage in a very fp1ausib1e" conference,

(3). Complexity The task should be complex rather than relatively simple,

(a) Potential teleconferences will involve complex

rather than simple issues. Regardless of whether the 'purpose’
of the meeting is 'negotiation' or 'problem solving'.

'policy planning', etc,, it is likely that the issues and
therefore the processing of information involved will be
multi-dimensional and complex. Decisions resulting

from such meetings will not usua11y be either simple or

obviously "correct",



-24-

(b) A simple task, because it would be atypical or 'normal’
conference deliberations, would likely so contaminate other
latent and manifest effects of the teleconferencing situation

to 1imit generalizability beyond the specific experimental
situation, The task, therefore, had to be sufficiently

complex to justify multiple conferencing sessions,

(c) A major concern of this research is with peoples’
adjustement to mediating communication technologies.

Presumably any adjustments that take place will take a

period of time, For this reason conferees participatéd in a number
of conference sessions, over the same configuration, to maximize
the 1ikelihood of detecting any adjustments they make,

(4) Importance and Salience This is not a separate criterion but rather an

antecedent condition for satisfying the conditions of generalizability,
credibility and complexity of the conference activity.

By applying these criteria, two types of group tasks that have been
traditionally used in group interaction research had to be eliminated.
Both the 'case study' and rational game' task material would seriously
violate most of the criteria set. The decision to abandon these closed
approaches was not taken lightheartedly. Despite their obvious
limitations, simpler tasks do allow for the fairly precise and 'objective'
measurement of a number of performance criteria, particularly productivity

measures. However, the price of attaining this degree of precision and
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accuracy on the single concept of 'performance' is paid in losses of external
validity of all observations, including other 'performance' criteria.
At this initial stage of teleconferencing investigation, a careful
description of the communication behaviors exhibited when solving such
things as logic or other cantrived problems,couid not be justified.

After considering a number of open problem conference tasks, one
emerged as closely satisfying the conditions. Conferees were asked:

to discuss all of the substantive and procedural aspects

of their Human Communication course and to make

recommendations for theé changes and improvements that

they felt should be made, along with detailed plans for
implementing the recommendations.

In addition, the institutional situatiénlimpinged on the choice of
subjects and conference task, insuring the conditions of 'realism' which
differentiates a field experiment from a laboratory experiment,

(1) As previously mentioned, The Human Communication course has a large
enrolment with an extremely high student/faculty ratio. Therefore, it

is difficult for the faculty to obtain a reprqsentative picture of
students' attitudes about the course. By its Size, student/faculty
personal contacts are very limited, The relative lack of student feedback
had been an issue of continuing concern for a number of years for both
faculty and students. Against this background, it is not surprising thai
the course director was immediately enthusiastic when the conferences

and the conference topic were suggested. The researchers' experimental

objectives were of only passing interest to the course director, (It
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could be noted here that substantial changes have been made in the
course as a direct result of the teleconference study.)
(2) The social climate, not only within educational institutions, but
within almost all bureaucracies, is one of increasing value and demand
for increased individual participation in decision-making. The
researchers felt that conferences on the selected topic would create
a forum that was consistent with this prevailing social climate,
(Again, it could be noted, that the conferences have‘created widespread
interest_among students, faculty, and university administrators as a
potentially useful model for the purpose of instructional development.
This is, of course, again entirely independent of the research
objectives that generated the conferences,)
(3) Finally, since subjects were enrolled in a course in Human
Communication, and teleconferencing is an emerging mode of human
communication, the experiment provided a unique opportunity for the
students to participate in an activity that was consistent with the
‘overall course objectives,

" Experimental Design

The field experiment is a complete factorial three-by-three design.
The treatments are three conference modes and three sérial conferences.
In addition, there are five (and for face-to-face, six) six-person
conferences on each of the three modes for each of the three weekly

conference sessions. Thus, data are available for a total of 47
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conference sessions.’ Data was collapsed across conferences within each
mode to provide large enough samples for statistical analyses.

Subject Assignment to Experimental Groqpé Tutorial  course groups

were randomly drawn and all members of a selected tutorial group par-
ticipated in one conference type, Subjects from a parficu]ér tutorial
were assigned at random three at a time to one of the conference
modes. Thérefore, in any six-man conference, regardless of mbde,
three participants were originally from one tutorial class and three were
from another, Each person at a conference, then, knew and had worked
with two df the other participants but probably did not even know the other
three participants before the initial conference session, Furthermore,
in both the video and audio conference modes, the three who‘were from™ the
same tutorial section were at the same conference node. It was felt that
this arrangement more closely simu]ated probab1e-te]econferencing conditions
where people at the same nodé would 1ikely know each other better than
they knew those at the distant node.

Except for substitutes for attrition, the same six people met
on the same mode (and in the mediated modes, at the same node) for three
consecutive sessions. For interpreting the research results, it is
importantvto note that fhe conference mode comparisons are independent
rather than related judgements, |

Sinée the rationale behind the study demanded repeated exposure
to the conferencing situatidn, considerable subject attrition, (for a

variety of reasons,) over the three weeks was anticipated, Two design
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FIGURE 3 Experimental Design.
MODE REPLICATION SESSION
n= 2 3
Conference 1 n=6 n=6 n=6 |
Conference 2 n=6 n=6 n=4
Face - to-face Conference 3 n=6 n=6 n=6 N=17
. n=96
Conference 4 n=6 n=6 n=6
Conference 5 n=6 n=6 n=4
Conference 6 n=6 sBion | n=4
. . 1 _ _ n=6
Mediated: Conference 1 n=6 n=6
Audio/vidual -
Interactive Conference 2 n=6 n=6 n=
+
Graphic visual Conference 3 n=4 n=4 n=5 N=15
n=84
Conference 4 n=6 n=6 n=6
Conference 5 n=6 n=6 n=6
' Cohference 1 n=6 n=6 n=6
Mediated:
Audio i Conference 2 n=4 n=5 n=4
Interactive
+ Conference 3 n=6 n=6 n=5 N=15
Graphic visual n=84
: Conference 4 n=6 n=6 n=6
Conference 5 n=6 n=6 n=6
n= subjects N=47
N= sessions

n=264



~29-

options were available, Either the conference size could be permitted
to become progressively smaller over the three weeks or substitutes could
be allowed to maintain a group size of six. Either alternative would

pose substantive and statistical problems, so it was a question of which

was the less undesirable,
The decision to attempt to maintain a conference size of six

through substitution was based on two considerations., First, two of the

in conference situations and perceptions of interpersonal relationships.

If the number of people in the conference was permitted to systematically
decline over sessions, any intérpretation of changes and adjustments on
these two aimensions would be greatly confounded by wholesale changes

in group size.

Secondly, because of the institutional demands placed upon the
study, replacements for missing subjects were available. Since the
conferences were presented as a course requirement, all tutorial
grdup members had to be placed in some conference for the three weeks,
There were more people than could be handled in the design because of the
1imitation of video and audio conferencing facilities. These "extras",
were assigned'to face-to-face groups in exactly the same way as the original
experimental subjecté and their instructions and questionnaires were
jdenticai. When necessary, people were randomiy selected from these backup
groups to maintain an experimental conference size of six., The data for
students who remained in backup groups for all three sessions were

not analyzed.
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Criterion Measures

Three sets of questions that are central to this investigation
were previously set out, These questions concerned (1) conferee
judgements of the conference itself, (2) conferees' feelings of
uncertainties in teleconferencing systems, and adaptations and (3) conferees®
perceptions of others in conferencing‘situations. The manner in which
eaéh of the three blocks of questions is operationalized will be fully
described in later chapters which deal with each set of questions but,
for continuity, they are summarized here.

Jﬁdgements of the conference itself are measured solely in
terms of a series of fourteen 5-point semantic differential scales of
polar adjectives, Judgements on the scales were in response to the
request for "your overall feelings about today's diécuésion." The

scales measure the classic evaluation, activity and potency dimensions of

meaning described by Osgood, Suci and Tannenbaum (1957) and were
selected, in part, from a list these researchers provide. Other polar
adjectives pairs were a]so,inc]uded that were specific to conference
situations. Scales were presented in mixed dimension order with poles
randomly reversed to minimize response set,

A series of statements was made concerning potential uncertainties
that could arise in teleconferencing situations. The statements dealt

with value, role, norm, and situational definition uncertainty, as well as

selected and specific technological issues, and included consideration of
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the immediate node, the mediated node, and the conference as a whole,3
Conferees responded to each question on a 5-point. Likert scale ranging
from "strongly agree" to "strongly disagree". The statements were
presented in mixed order with positive-negative tone randomly reversed to
minimize response habituation.

To determine an individual conferee's potential for interaction
with others in a conference situation required the precise measurement
of his perceptions of each other person on a series of interaction-
related dimensions. Since this is a»procedura11y complex undertaking
even for a single dimension, the number of dimensions selected had to
be quite small. Two dimensions seemed critical to an understanding of
interaction potential. First of all, regardless of the ostensible
reasons for holding a conference, which may be many and varied, the extent
to which people are able to comgréhend the meaning of statements
made by others, is critical to the satisfactory accomplishment of
objectives, Secondly, the accomplishment of objectives required a degree
of cohesiveness among the members which in turn requires that some pattern
of agreement emerge,

At each conference, each participant was asked to make judgements
concerning comprehension and agreement about each other person at the
conference.' In'the questionnaire, the physical seating arrangement of
the conference was, diagrammed and a matrix was provided for responses

to the three following questions.4
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eees..oindicate as well as you can whether or not each of
- the other people seemed to agree with the things you said,

»»»»»»»»»»»

(Response categories ranged from "seemed usually to agree"
through "seemed usually to disagree" on a 4-point scale,)

«+s.0..indicate whether or not you tended to agree with

what each of the other people said. (Response categaries

ranged from "I tended to agree" through "I tended to

disagree" on a 4-point scale.)

eeess.o.indicate as well as you can whether or not each

of the other people seemed to understand the implications

of the things you said, regardless of whether or not they

seemed to agree, (Response categories ranged from "seemed

to understand" through "seemed not to understand" on a 3-

point scale.)

From these individual judgements of every other person at the
conference, summary indices were constructed. The indices of agreement
and comprehension which will be described in detail in subsequent chapters
are of three basic types--(1) 1indices based on judgements of participants
who are physically present (immediate group), (2) indices based on judgements
of participants who are not physically present (mediated group) and
- (3) indices involving judgements of all participants regardless of whether
they are physically present or physically removed. A variety of
conceptual dimensions can be operationalized by means of these indices,
Specifically, extrapoiations of the interpersonal judgements to the
level of within-group -and between-group evaluations allows statements on the
atmosphere of agreement and understanding in the teleconterence sessions,
Also, because statements of agreement with others and perceived agreement
by others are complimentary the two statements taken together provide the

basis for develaping a measure of the accuracy of perceptions of agreement,

and reciprocity. These will be investigated in subsequent reports.
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Experimental Procedures

Pre-Conference Introduction

One week before the initial conference sessions began, one of
the researchers attended a tutorial group to familiarize the subjects with
the conference sessions they would be attending for the next three weeks.
Subjects were toid that a large number of six-person (studeht) confereﬁces
would be taking place simultaneously in different places on campus ahd that
the conferences were for the purpose of finding out what they thought about
the Human Communication course and determining the ways in which they
felt the course could be strengthened,

Subjects were then asked to fill out a questionnaire (Initial
Questionnaire, Appendix A) which asked them to outline the aspects of the
course about which'they had strong feelings, the nature of those feelings,
the frequency with which they discussed the course, the areas discdssed,
and the general feelings that seemed to dominate the discussions,

(Since this questionnaire was intended only to familiarize subjects with
the objectives of the conference and to focus their attention on the
objectives, the data from this questionnaire was not analyzed,)

Then, from a previously determined random assignment of subjects
to conferences and conference modes, each subject was given a card with
his or her name on it that indicated the time and place of the
conference he would attend. Subjects were told that they would go to
the same conference room for each of three weeks and that two other
people from their'tutoria] group would be at the conference, but the

other three people would be from another tutorial group.
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The same procedures were followed at each tutorial group.

Conference 1

- On arrival at the conference 1ocatiqn, subjects were given
written instructions about the objectives of the conference (Pre-
Session Instructions--Week 1, Appendix A). These took only a few
minutes to read and the conference, which lasted about 45 minutes, then
began, |

Immediately following the session, subjects were asked to complete

é'questionnaire (one of the post session questionnaires apbearing in
Appendix A. These were slightly different for the three conference
modes.) The questionnaire took about 10 minutes to complete,
was handed in, and the subjects left.

Conferences 2 and 3

With slight variations (see Appendix A) the same procedures were
followed at the second and third session of the confefence. The variations
from session 1, were intended to reduce complete rudundancy in |
instructions from week-to-week and were uniformly followed for each
conference mode.

Data Analyses

Following the third conference,session post-questionnaires I,
Il, and III were matched on the basis of subject name. As expected in a
longitudinal study, considerable attrition occured over the three weeks,

but the rate was not significantly different between conference modes.
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Recalling that the decision was made to attempt to hold the
conferehce size to six through replacement for attrition, some
subjects responded to less than three questionnaires, This meant
that if "attendance week" and "conference week" were treated as identical
terms for purposes of analysis, all those who were absent for any session
would have to be discarded from the analysis of temporal effects., This
would have greatly reduced the data base. Therefore, in all analyses of
hypotheses concerning temporal effects, "week" or "session" refers to
"attendance" rather than the actual conference session in the series.
E.g., if a person attended the second conference in the series as a
replacement for someone who was absent, his data was analysed as Week 1
since this was his first experience with the system. Despite the
weaknesses of this approach, it is conceptualiy ¢1earer than alternative
ways of dealing with the inherent problems résulting from attrition.

A11 hypotheses were analyzed through various analyses of
variance and t-test statistical models. In many cases the data analyzed
by these tests were indicés developed from raw data in one of two ways.
Either thé indices were appropriately weighted summaries of ééﬁbbuﬁd
items that clustered in factor analyses, or they were unweighted summaries
(means) of responses that were selected to correspond to the conceptual

definition of the index.
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Footnotes:

The research design used obviously calls for a repeated measures
statistical model to account for individual differences over the
three experimental sessions. However, unlike the laboratory
experiment where subject attendance is fairly easily controlled,

a longitudinal field experiment using intact groups where attrition
and replacement must be expected, poses statistical model problems.
Observations in this study are a combination of three repeated
measures (conferees who attended all three sessions), two repeated
measures (conferees who attended two successive sessions) and
independent measures (subjects who attended only one session). No
known statistical model will handle all three types of data and

had all data, except that provided by conferees who attended all
three sessions, been eliminated, the data base would have been too
small for statistical test. Since subjects were randomly assigned
to treatment groups, the inclusion of the variability attributable
to individuals in the error term of the factorial model is unlikely
to produce a significant bias.

A total of 47 conference sessions were analysed. {(One session had to
be cancelled for reasons unrelated to the experimental procedures.)
Despite the attempts to maintain 6 person conference sessions, only
36 of the 47 sessions had only a total of 5 people and 7 sessions had
only 4 people (2 at each node). In the "incomplete' sessions scores
for all indices were mathematically adjusted for the number of people
present at the session.

In face-to-face conferences the "other side of the conference table"
corresponds to the ''mediated node" in the video and audio conferences.

Unfortunately, measures on individuals' comprehension of each other
person in the conference was inadvertently omitted from the measuring
instrument,
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CHAPTER II1I
PARTICIPANTS' JUDGEMENTS OF THE CONFERENCE DISCUSSIONS

This chapter presents the measures and analyses of the block of
guestions dealing with participants' judgements of the conference sessions.
Regardiess of any other 'objective' measures of the behaviors and outcomes
'aséociated with teleconferencing, conferees' perceptions of the conference
will be a major determinant of the vo]uniary usage of teleconferencing
systems. The judgements may or may not be rational and/or accurate but
they do represent the user's attitudes and, as such, must be considered
as an important factor influencing his predisposition to make use of
the system and his actual behaviors in TC situations.

Measures of Discussion Attitudes

Fourteen 5-point polar adjective scales were selected to
represent 0sgood, Suci and Tannenbaum's (1957) dimensions of meaning.l
The scales selected as representative of the traditional Evaluative dimension
were good-bad, useful-useless, and boring-interesting; for the Activity
dimension, 'lively-dragging', 'static-dynamic', and 'varied-repetitive'; and,
for‘the Potency dimension, 'tense-relaxed' and 'warm-cold'. Six additional
scales were presented that seemed most relevant to the concept "conference
discussion". They were ®imless-directed','satisfying-dissatisfying',
'productive-counterproductive', 'chaotic-organized', 'probing-superficia1'

and 'competitive-cooperative'. Scales were presented in random dimension
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order with scale endings randomly reversed. Participants were asked

to use the 14 scales to indicate their overall feelings about the conference
session,
Hypotheses |

The two general hypotheses developed in Chapter I can be
translated into specific hypotheses about the expected re]atidnships
between conference mode, time and attitudes towards conference
discussions:

H1 (a) Face-to-face and video conference discussions

will be judged more positively than audio

conferencing on evaluative, activity, and potency
dimensions,

The rationale for this hypothesis is somewhat supported by
Champnéss (1972) who found that the face-to-face and video system used
were rated more positively on the evaluative dimension than was the audio

2

system.” He found no evaluative difference between the face-to-face

and video system for 2-person tommunicatfons’using British civil servants
as subjects, each of whom judged each ofdthe three systems. Despite the
scale and methodological differences between the two studies, Champness®
evidence, the only documented evidence available, is the best predictor
of discussion ratings in the present study. Any substantial differences
between the two sets of findings would present rather serious interpretive
problems. |

It should also be noted that Champness found no significant

 differences between the three modes on the potency and activity dimensions.
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He does not, however, discuss or interpret this finding and there is no
obvious explanation for the lack of difference. Lacking an explanation,

this study continues to hypothesize differences between the audio mode

and the others on the dimensions of potency and activity.

H2 (a) Over time, judgements on eyaluative, potency and
activity dimensions of the discussion will become
increasingly similar in face-to-face, video, and
audio conferencing modes,

H2 (a) predicts a mode/time interaction on discussion judgements.

Semantic Structures of Conference Discussions

Scales with weeks and modes collapsed were factor analyzed by
both the orthogonal and oblique rotation methods. Iterations were set to
yield three factor solutions with minimum eigenvalues set at 1.00
Varimax rotations was employed in the orthogonal method and Kaiser
normalization with delta set at 0 in the oblique method.

Orthogonal Rotation.

. The factor structure of the orthogonal solution (Tabie 1) is
clearly interpretable as the three 0Osgood factors of evaluation,
activity and potency. Eight of the fourteen scales have their primary
loadings on the evaluation first factor which accounts for most of the
variability in the matrix. In descending order of factor loadings,
"good", "“useful", "directed", “interesting", "satisfying", "productive",
"organized" and "probing" are all associated with the evaluative judgement

of the conference session. Five of the six scales, added to the traditional
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list,because they were particularly relevant to conferences, loaded on
the evaluative factor.

Scales associated with the activity dimension of the conference
discussions (factor 2) with "1ively-dragging", "static-dynamic"'and
"varied—repetitive“. "Tense-relaxed" and "Qarm~co]d" loaded on fhe potency
dimension (factor 3). The only scale that did not 1oad.on any of the
factors was "competitive-cooperative". In retrospect this is not
altogether surprising: in group discussions, there is unlikely to be
concensus as to which of the adjectives, "competitive" or “cooperative"
constitutes the "positive" pole. The "positive" pole is less ambiguous
with the other thirteen adjective pairs,

Oblique Rotation

When the assumption of independence of factors is released, the

interpretable number of factors is reduced to two. However, the principle

loadings of the scales for the two remaining factors evaluation and potency,
are considerably higher than the loadings achieved in the orthogonal
solution. (Table 2).

The structure of the most important factor, the evaluation
factor, is very similar in the two rotational methods. A1l of the
scales loading on this factor in the.orthogona1 solution remain in the
oblique solutidh and one scale is added. "Lively-dragging" now loads
positively on the evaluation dimension. The other two scales, "static-
synamic" and "varied-repetitive", from the activity factor do not load on

any factor in the oblique solution. The potency factor remains as it
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TABLE 1 ORTHOGONAL FACTOR STRUCTURE OF DIMENSIONS OF CONFERENCE

JUDGEMENTS
ORTHOGONAL
FACTOR STRUCTURE
1 2 3

EVALUTATION ACTIVITY  POTENCY
- bad-GOOD 755 .500 .097
useless-USEFUL 17 .398 .039

aim]ess-DIRECTED .667 .363 061 -
boring- INTERESTING .645 479 .120
dissatisfying-SATISFYING 640 .406 .326
counterproductive-PﬁODUCTIVE .630 424 112
chaotic-ORGANIZED 633 198 176
superficial-PROBING - .559 .296 .180
dragging-LIVELY 456 .684 .128
static-DYNAMIC .379 .646 .227
repetitive-VARIED ~.253 518 .004
tense-RELAXED .032 .058 597
cold-WARM .156 450 492
competitive-COOPERATIVE 333 - .030 .323

% of variance explained 85.7% 8.6% 5.7% -- 100%
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was in the orthogonal rotation except that the princible loadings of the
scales associated with the factor are now somewhat higher. Again, the
"competitive-cooperative" scale does not load on either of the factors in the
oblique solution,

Construction of Factor Indices

A test of the two hypotheses requires first, that the more
satisfactory factor solution be selected, and seéond]y that composite
scale indices be derived for each of the factors.

A comparison of the orthogonal and oblique solutions indicates
clearly that the latter is conceptually preferable. The greatly Tncréased
purity of scale loadings in the oblique solution makes the assumption of
independence of factors untenable, For this reasbn, all subsequent analyses
are based upon indices developed for the dimensions of evaluation and
potency obtained from the oblique solution.

Two common methods of developing indices or factor scores
are‘tréditiona11y used in the social sciences. The.incomp1ete-
estimation method employs only those scales that load substantia11y on a
given factor. This is a commonly used method that has the shortcoming
of not cbntro11ing the influence of variables not included and is
somewhat suspect when the indices are built from an orthogonal solution.
The comp]eté-eétimation method has the advantage of using all scales

in the matrix, appropriately weighted. 3 Because of its mathematical and
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TABLE 2 OBLIQUE FACTOR STRUCTURE OF DIMENSIONS OF CONFERENCE

JUDGEMENTS
OBLIQUE
FACTOR STRUCTURE
EVALUATION  POFENCY ’

bad-G0OD .903  -.058 -.018
useless-USEFUL 865 -.h7 .000
aimless-DIRECTED 797 -.084 012

_boring- INTERESTING .780 .007 -.094
counterproductive-PRODUCTIVE .78 . -.007  -.054
dissatisfying-SATISFYING .72 | .21 .006
chaot ic-ORGANIZED 692 .020 .159
superficial-PROBING .636 .064 .039
dragging-LIVELY .605 M7 -.370
tense-RELAXED -.094  .628 .069
cold-WARM 141 .553 - .242
static-DYNAMIC .483 .238 - .355
repetitive-VARIED .376 .021 -.343
competitive-COOPERATIVE .290 226 .284

85. 7% 8.6% 5.7% -~ 100%

% of variance explained
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theoretic superiority, the factor indices derived from the complete-
estimation method are reported in the subsequent analyses and tests,
It should be noted, however, that analyses performed on the partial-
estimation indices, although not reported, produced similar results
throughout. |

The Influence of Communication Mode on Discussion Judgements

0f the two semantic factors for judging the conference discussion,

evaluation and potency, modal differences on the evaluation dimension

must be considered the most critical. Traditionally this factor accounts
for the bulk of the variability in what people mean by a concept or event,
it is the least ambiguous of the factors, and has been demonstrated
by prior research to be quantftativeiy differént for communication
modes (Champness,~1972). In additioh, the scale selection for the study
was such that only the evaluative dimension was adequately represented,
In retrospect, those scales that were added to the traditiona1‘Tist
because they seemed relevant to the way people would make judgements
about conference discussions, were all intuitively evaluative and it is
not surprising that they loaded principally on this factor.

Hypothesis 1 (a) predicted that both the face-to-face and
video discussions would be evaluated more favourably than would the
audio discussion. While bqth comparisons were in the predicted direction,
the differences reach acceptable levels of statistical significance only

when the video and audio systems are compared (p<«.02). In addition,
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though not statistically significant, the evaluation rating for the video
éonference was more favourable than the rating for the face-to-face
conference (Table 3). In general, the pattern of results was consistent
with the hypothesis, although the statistical support was only partial.

The hypothesized relationships between conference modes and
d{scussion ratings on the potency dimension was not supported, Recaliing
that the dimension measures were developed from the oblique factor
analytic solution and that activity did not emerge as a factor, differences
in this dimension obviously cou1d not be obtained. However, inspection
of the factor scores for thé'activitx dimension calculated from the
ortthona] solution clearly indicated that there was no possibility of
significant differences between modes on the dimension.

The Influence of Time on Discussion Judgements

In Chapter I it was argued that audio conferencing would be
characterized by a negative novelty effect and a high degree of uncertainty.
This was expected to be manifest in less févourab]e evaluations of fhe
conference sessions in the audio conferences, particularly in the first
session where participants had no prior familiarity with audio conferencing.
In subsequent sessions, as the novelty effects begin to wear off and
conferees begin to make adjustments for the technological constraints
and their sociopsychological consequences, it was predicted that the

evaluations of the conference discussions on the three interactive modes
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TABLE 3 SUMMARY ANALYSES OF THE EVALUATIVE AND POTENCY DIMENSIONS OF
CONFERENCE DISCUSSIONS
EVALUATIVE
) T Index A . - t-:est (Scheffe)

Wee X_Index Average = | X Paired Mode Comparisons
(W) Audio Video Face Mode (M) p A/V A/F V/F
-1 .40 .40 .37 .39 M n.s.

2 12 .29 .13 .18 W £.002

3 .04 .36 .30 .22 MxW n.s.

X .21 .36 .28 .29 2.02 | n.s.] n.s.

POTENCY

1 .14 .15 .19 .16 M n.s

2 .19 .18 .16 .18 W n.s

3 .18 27 .19 .21 MxW n.s

X 17 .19 .18 .18 n.s.{ n.s. n.s.

*Indices can take values from -1 to +1
FIGURE 4 MEAN INDEX RATINGS OF EVALUATIVE AND POTENCY BY WEEK AND MORE
EVALUAT IVE | POTENCY
Positive Positive
+.50 - +.50 -
+.40 - +.40 -
V .

+.30 - +.30 -

+.20 - +.20 - L
+.10 - +.10 -

.00 - i .00 -

1 2 3 1 2 3
Negat-i ve week Negati ve week



-47-

would become more similar. This predicted time and mode interaction
effect on conference discussion was based on the intuitive assumption
that people are able to make the necessary adjustments and that they

will do so.

The hypothesis was not supported for either the evaluative or

potency dimensions of the conference discussion. For neither dimension was

the time by mode interaction significant (Table 3). Moreover, the pattern
of conference evaluations that seems, from an inspection'of the means, to
be emerging is directly opposite to the hypothesized re]ationshfp.

After the first session the evaluations of the discussion is highly
similar for the three modes but by the third week the audio conferences
are evaluated considerably 1less favourably than are the conferences

held on the other two modes (Figure 4). In fact, the large differénces
in the final week contribute most to the overall mode main effect
reported in the previous section, Had the study been designed as one
-session rather than repéated sessions, no differences in discussion
evaluations across modes would have been detected at all.

To complete the analysis of the mode and time effects on the

dimensions of conference discussion, it is necessary to refer briefly

td the observed significant “time" main effect for the evaluative
dimension (Table 3). When evaluative ratings are collapsed across modes,
the overall conference ratings changed from week-to-week (p«.002). This

can be attributed to the relatively negative evaluations that
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characterized discussion in all modes in the second week. This trend of
a second week "slump" in the dynamics of group interaction has been
previously documented by Heinicke and Bales (1953):

..... it appears that on the average these groups
started in session 1 with a heavier emphasis on task-
oriented types of interaction, with inhibition of the
more effective types of reaction and with low rates

of overt negative reactions. In session 2, however,
overt negative reactions show a sharp rise, task-
oriented activities begin to decline, and positive
reactions, while maintaining their level, show a

shift toward greater affect. It appears that

session 2 is, on the average, the session of greatest
conflict., In sessions 3 and 4,...the negative reactions
drop and the positive reactions rise.. It appears that
the groups have gone through some sort of "crisis".4

To the extent that the groups in the present study conform to the
developmental trends observed by Heinicke and Bales, it is reasonable to
assume that a decrease in task-orientation and an increase in overt
negative reactions would be reflected by less favourable evaluations of
the conference sessions in the second week. Since this occured in all
of the modes, there is no reason to believe that conference mode'had
any differential influence on1the generally lower evaluation in the

second week.

Individual Scale Ratings of Conference Discussion
To this point the analysis has been concerned with the composite
dimensions or indices built from all of the polar adjective pairs.

This procedure is desirable for attempting to determine the underlying
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structure of the judgements people make about conference séssions.
However, since the composite indices often tended to produce patterns
that did not reach acceptable levels of statistical significance,

and because many of the individual scale differences are of interest
in their own right,.it is instructive, particulariy in an |
exploratory study, to inspect these individual scales more closely.

AN possible paired comparisons of mode differences for each
scale were made for the overall discussion ratings. Of the 24 possible
comparisons of differencesvbetween scales loading on the evaluation
factor, 11 were statistically significant. None of these were inconsistent
with the hypothesized relationship between communication mode and |
discussion ratings. None of the individual comparisons for scales

associated with either the potency or activity dimensions were statistically

significant (Tab1é14). Comparing the eva?uatiqns subjects made of the
discussions in each mode,it is possib]é to determine the salient features
that characterize each mode. Pairwise comparisons between the modes
identify the particularities of each mode in terms of statistical
significance. In the following comparisons these are capitalized for
easy identification; where the differences did not yield an acceptable
level pf statistical significance, lower case was used.

Video versus Audio The video discussion is rated generally BETTER,

more USEFUL, SATISFYING, PRODUCTIVE, PROBING, directed,interesting,

lively, dynamic, varied and warmer than is the audio discussion. It is
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also seen as more COMPETITIVE and less relaxed than audio but neither of
these scales is associated with the evaluation dimehsion.

Face-to-face versus Audio The face-to-face conference is judged generally

better, more USEFUL, PRODUCTIVE, ORGANIZED, directed, probing,
lively, dynamic, varied, cooperative and wérmer than is the audio
conference. On the other hand, the audio discussion is seen as more
interesting and relaxed.

Video versus Face-to-face Video is rated generally better, more USEFUL,

INTERESTING, SATISFYING, directed, probing, lively and varied than is
face-to-face but face-to-face is judged more productive, organized,
dynamic, relaxed, cooperative and warmer, |

As can be seen, the analysis of individual scales provides
little information in addition to that already obtained by the analysis
of the compound indices. The patterns reported for the indices are, not
surprisingly, repeated in the individha] scales, However, while the mode
comparisons for the indices for the video versus face-to-face and the
face-to-face versus audio were not sighificant on the overall evaluation
dimension, a number of individual scales loading on this dimension
produced differences that were significant (Figure 5).

The mode/time interaction hypothesis that predicted that ratings
of the audio discussion would become increasingly similar to the ratings

on the othef two modes was, by the analysis of individual scales, not
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TABLE 5 SUMMARY ANALYSIS OF SCALE RATINGS OF CONFERENCE DISCUSSIONS
BY MODE AND WEEK --POTENCY AND ACTIVITY SCALES ‘

X Scale Average ™ t-test
- s ~ Pair Multiple
Audio Video Face Comparisons

Scale Week A v F A/V| A/F| V/F

N T
LIVELY : ) )

3 1.97 2.47 2.50

Avg. 2.22 2.27 1 2.10 n.s{ n.s{ n.s,
static- 1 2.23 2.24 2.49
DYNAMIC 2 1.90 1.93 1.72
3 2.20 2.36 2.54

Avg. 2.10 2.18 2.26 n.sl n.si n.s
repetitive- 1 2.72 2.62 2.31
VARIED 2 1.76 2.15 1.54
3 1.62 1.86 2.47

Avg. 2.04 2.20 2.1 n.s{ n.s{ n.s,
tense- 1 2.68 2.54 2.75
RELAXED 2 3.00 2.86 2.83
3 3.3 3.29 3.40

Avg. 2.99 2.90 2.98 n.sy n.s; n.s,
cold-WARM 1 2.43 2.39 2.64
2 2.56 2.43 2.43
3 2.66 2.97 2.97

Avg. 2.54 2.60 2.69 n.s{ n.sy n.s.
competitive- ** 1 1.36 1.27 1.20
COOPERATIVE 2 1.32 1.11 1.71
3 1.54 1.50 1.97

Avg. | 1.40 | 1.30 1.60 | n.s) n.s|&.02

* Scales can take values from 1 (max1mum negative) through 5(maximum positive)
** Did not load on any factors



supported. Only one of fourteen interactions was significant and

the nature of the interaction did not support the hypothesis.5

Also, the patterns of scale interaction that were suggested Qere
diametrically opposed to the hypothesis. The audio system was
generally rated about the same or slightly Iower‘than video or face-
tofface in the first.session but by the end of the third week the differences
had increased sharply. While participants in all modes appeared to |
experience some kind of "trisis“ in the Second session, as described by
Heinicke and Bales, in the video and face-to-face they appeared to
overcome this in the third Week with correspondingly more favourable
ratings. This typical U-shaped pattern in the two communication modes

was not observed in the audio discussions. In the audio discussions

three sessions is presented graphically in Figure 6 for all scales for
which statistically significant differences were found between any
of the modes.

Summary and Discussion

As hypothesized, the discussions on the audio system were
evaluated significantly less favourably than those conducted on the
other two systems. These differences did not, however, occur for the

potency and activity dimensions of discussion judgements. This supports
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TABLE 4  SUMMARY ANALYSIS OF SCALE RATINGS OF CONFERENCE DISCUSSIONS
BY MODE AND WEEK -~EVALUATIVE SCALES

X Scale Average™ t-test
Pair Multiple
Audio Video Face Comparisons
Scale Week A v F A/V] A/F} V/F
418 4.5 | 4.5
bad-G00D > | 3.5 379 | 3.62
3 3.38 4.14 3.70
Avg. 3.71 4.02 | 3.84 t<.02 } n.s.| n.s.
useless-USEFUL 1 4.03 4.34 4.00
2 3.13 3.75 3.59
3 3.08 4.1 3.62 ¢
Avg. 3.42 4.06 3.74 }<.001}<.03 F'<°02
aimless- 1 3.79 3.46 3.88
DIRECTED 2 3.03 3.11 2.70
3 2.92 3.46 3.24 |
" Avg. 3.25 3.34 3.30 { n.s.{ n.s.} n.s.
boring- 1 4.48 4.35 4.09
INTERESTING 2 3.34 3.43 3.03
3 3.46 4.14 3.70
Avg. 3.76 3.96 3.64 | n.s.} n.s.|<.0l
dissatisfying- 1 3.61 3.84 3.70
SATISFYING 2 3.00 3.37 2.97
3 3.12 3.71 3.33
Avg. | 3.24| 3.64 | 3.35 |01 |n.s.{<03
counter- 1 2.68 2.89 2.89
productive- 2 2.35 2.65 2.45
PRODUCTIVE 3 2.39 2.65 2.90
Avg. | 2.471 272 | 2.76 {<.05 {<.04 |n.s.
chaotic- : 1 3.54 3.38 3.91
ORGANIZED 2 2.97 3.18 3.32
3 3.12 3.50 3.17
Avg. 3.20 3.35 3.50 | n.s. (<.03 |n.s.
superficial- 1 2.35 - 2.39 2.38
PROBING 2 2.1 2.25 2.23
3 1.93 2.65 2.40
Avg.- 2.13 }2.43 2.34 1,05 |n.s.|n.s.
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FIGURE 5 PATTERNS OF CONFERENCE DISCUSSION JUDGEMENTS IN VIDEQ, AUDIO
AND FACE-TO-FACE MODES
Direction of Judgements |
vV >A V>F F>A F> Vv ASF AV
(1) Evaluative Scales
GOOD* good good
USEFUL*** USEFUL* USEFUL*
interesting INTERESTING** interesting
SATISFYING** SATISFYING* satisfying
PRODUCTIVE* PRODUCTIVE* productive
PROBING* probing probing
organized ORGANIZED* organized
directed directed directed
Tively Tively lively
(2) Potency Scales '
. relaxed relaxed relaxed
warm warm warm
(3) Other Scales
dynamic dynamic dynamic
varied varied varied
cooperative - COOPERATIVE* cooperative

UPPERCASE - difference statistically significant - ***p <.001, ** p <.071, *p < .05

lowercase - difference not statistically significant
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Champness' earlier findings. While the communication mode effects
on discussioh ratings were generally the same for the two studies,
there are two notable differences in the two sets of data. First,
in the Champness study, the'face-to-faCé system tended to be evaluated
somewhat more favourably than the video system. The pattern
was reversed in the present study. Secondly, the differences reported
in the»Champness study were statistically significant for an overwhelming
number of comparisons, while acceptable levels of significance in this
study occured less often. Since the Champnéss study of conference
attitudes is the only available empirical evidence that comes close to
forming a basis of comparison with any portion of the data generated
by this study, it is important to attempt to reconcile these inconsistencies.

Why, in this study, was the pattern reversed and the video
discussion evaluated more favourably than the face-to-face conference?
This may be a trivial question since only the direction was reversed and
neither study found the differences to be statistically significant,
However, the opposing patterns occured on scale after scale.

There are many other factors that could be suggested as
possibly accounting for the reversal. Among the possibilities are
untapped differences between the student population in Ottawa and
the civil servant population in Britain, differences in the video -
and/or face-to-face configruations in the two studies, scale differences,

and a host of methodological differences. While any combination of these
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FIGURE 6 MEAN CONFERENCE RATINGS IN AUDIO, VIDEO, AND FACE-TO-FACE
CONFERENCES OVER THREE CONSECUTIVE WEEKLY SESSIONS--SELECTED SCALES

6 (a) 6 (b)
GOOD USEFUL
4.50 - ' 4.50 -
T AN
\ N
\ V b AN
T T T T ] T N 4y
4,00 - \/a F 4.00 \ . -
TS - ' N~ 7
\ _ \
. \ .
3.50 - N 3.50 - \
\_ .
\ \,
" . |
*3.00 - ~NLA ©3.00 - ' L . . _|A
1 2 3 . T _ 2 3
BAD week USELESS week
6(c) 6 (d)
INTEREST ING 4 OZATISFYING
4.50 - e
3.50 -
4.00 -
3.00 -
3.50 -
2.50 - .
3.00 - :
BORING week week

DISSATISFYING
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FIGURE 6 MEAN CONFERENCE RATINGS IN AUDIO, VIDEO, AND FACE-TO-FACE
(cont.) CONFERENCES OVER THREE CONSECUTIVE WEEKLY SESSIONS--SELECTED SCALES:
6 (e) 6 (f)
PRODUCTIVE ORGANIZED
4.00 - 4.00 -
3.50 - AV 3.50 - [\ 4
‘ | /// ’ b \\ l// F
, \\“\\.// ,F v \\\~.¢// — A
00 \_/A 3.00 - N
- 2.50 -
2.50 ; h— 1 5 3
COUNTER- week ’ CHAOTIC week
PRODUCTIVE |
6 (9) 6 (h)
PROBING COOPERATIVE
3.00 - 2.50 -
2.50 - 2.00 -
2.00 - 1.50 -
1.50 - 1.00 - ‘
1 2 3 T 2 3
SUPERFICIAL week COMPETITIVE week
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are possible, the precise nature of the differences and the reasons
why they might be expected to produce conflicting trends is obscure,

It is also possible to ihterpret the more positive evaluationS‘of‘A
the video discussion as the positive novelty effect of video more than
compensating for any lToss in channel capacity. (It will be recalled
from Chapter I that lack of information about the relative strength of these two
opposing vectors presented the prediction of differences between Video
and face-to-face evaluations). While "nove]tyﬁ might account for thé
findings in this study, it does not reconcile the incompétabi]ity with the
Champness study. One would expect that such a channel capacity/nove1ty
relationship would have operated in that study as well,

A more p1aUsab1e interpretation of the more favourable video
evaluations in this study concerns the very different communication
situations that existed in the video modes in the two studies,
Because Champness dealt with pairs of individuals interacting over the video.mode,
the system was purely a two-person glgggAcommuhication system, and stretches
theidefinition of "conference" to its lower limit. What is termed a video ¢

system in the Canadian study is, in fact, a video/face-to-face conference

system that requires that both mediated and non-mediated types of
interaction occur simultaneously. The possibility exists that the
ratings of 6-persoh video conference discussiohs is some sort of complex
* cognitive addition of the more desireable aspects of both video and

face-to-face interaction. Given the exploratory nature of this study and
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the relatively low power of the measuring instruments, further investigation
will be requiésd to determine the conditions under which video systems
may be significantly superior to face-to-face meetings.

The other inconsistency in the two sets of data, differences in
attaihed levels of statistical significance, can be interpreted in a more
straightforward fashion; The Champness study obtained acceptable levels
of signfficance more frequently and, generally, ‘the rahdbm”samp11h§
interpretation of his differences was 1essiprobab1e. This can be accounted
for by two major methodological differences in the studies., First, the
evaluations fn the Champness study are related while in the present
study they are independent--in the former each person was exposed to every
system, and eQaluated all three, while in the latter situation, each
person evaluated onTy one system. Rating all three systems results in the
phenomenon of "self-anchoring" of responses which has a tendency
to exaggerate differences- between scor‘es.6 Counterbalancing for order of
experience with each medium, the research design employed by Champness
to control for other'factors, does not, however, control for the effects of
self-anchoring.

Secondly, the British study asked participants to rate the
communication medium, not the discussion that took place via the medium.
Since communication medium s only one factsr that is T1ikely to influence

a persdn's evaluation of a discussion, asking that only the medium be judged;
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requires respondents to make a conscious effort to suppress all other
factors. So far as, people are able to separate the medium from
the discussion, theveva1uations are relatively pure evaluation of the
medium. On the other hand, asking people to evaluate a discussion, when
only the medium is manipulated and all other influences are permitted
to contribute to random error across communication modes, increases the
error term and decreaées the mathematical value of the statistical test,
Though not wishing to be seen as critical of Champness' decision, it
can be argued that it is the conferees' eva]uatibns of the conference, not
the medium, that is of ultimate concern.

Unlike the predicted effects of communication mode, the
hypotheses concerning the effects of time on conférence judgements were
not supported. The evaluations of the discussions held on the audio mode
became increasingly negative while the discussion evaluations in the video
and face-to-face situations recovered from thg significantly lower second week
discussion ratings obsefved'in all groqps; Apparently these negative
reactions carried over to the following audio conference session. This
suggests that when negative experiences take place in group discussions,
it will be more difficult and will take longer for audio conferences to
recover from the experience, than on the'other.communication modes,

Rather fhan speculating, at this point, on further interpretations

of the data, and their possible implications, it is preferable to wait to
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consider these findings in conjunction with the results of the
remaining analyses., This will provide a more complete, and perhaps
clearer view of the factors contributing to modal (and temporal)

differences in attitudes towards the conference discussions.
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Footnotes:

1.
2.

Osgood, et. al., The Measurement of Meaning, 1967.

Champness, 1972.

For a more detailed comparison of the complete-estimation and
partial-estimation methods of obtaining factor scores, see
Statistical Package for the Social Sciences by Nie, Bent and Hull
(1970) or Modern %ﬁctor Analysis by Harman (1967).

Heinicke and Bales, (1953), p. 16.

For the scale repetitive-varied, one would expect that, as a

group continued to discuss the same problem over three

consecutive weeks, the discussion would be seen as increasingly

repetitive. This was the case with the audio and video discussions; how-
ever, in the face-to-face conference the third session was, on the average,
the most varied for that mode. There is no obvious explanation for this
and the pattern was observed for only this one of the fourteen

semantic differential scales. °

. This should not be construed as a criticism of Champness' design

since precision is increased by having each subject evaluate each
system. The design will, however, produce greater differences

between the modes than will an independent measures design which
prevents a useful comparison of the size of the differences. The
problem of making such comparisons is compound by the more

restricted range of ratings in the present study. The scales presented
here are 5-point in comparison to the 7-point scales used in the
British study.
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CHAPTER IV
UNCERTAINTY AND ADAPTATION IN AUDIO AND VIDEO TELECONFERENCING

This chapter examines the questions of potential uncertainties that,
by unsystematic observations, seemed to be occuring in conferences that require
technology to permit people to share a communication space, Specifically
the research concern is with:

(1) articulating the sources and objects of uncertainty

(2) determ1n1ng the extent to which these uncertainties

differ in audio and video conference systems, and

(3) comparing peoples' ability to adapt to any uncertainties

engendered by or accentuated by audio and video systems,

The exploration of uncertainyy as a central research decision in this
study was largely the result of observing people in teleconferences and talking
with them about their experience. Quite often people expressed concerns about
feeling unsure about such thihgs as "who was supposed to respond?”,

"to whom was the statement or question addressed?", "what were they driving at?",
"should we have tried to get them off that éubject?“ and a variety of similar
questions. This suggested to the researchers that distinct types of uncertainty
might be accentuated by conferencing technology. Moreover, these

uncertainties appeared to be quite different when associated with attitudes

or behaviors associated with one's own node, the mediated node, and the
transactions between the two.

Reationale

The development of a framework to investigate uncertainty in

teleconferencing situations was initially guided by the empirical and
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theoretical work of Seeman (1961) and Allardt (1965).
Allardt develops a typology of four separate sources of
uncertainty that can contribute}tovforms of alienation and frustration and the
disintegration of the structure of social gfoupings, Briefly stated,
they are uncertainties with regard to:

(A) Vvalues--not knowing the hierarchy of values, what is “"right"
1n a particular social situation and what is "wrong"

(B) Norms--not knowing what actions are generally acceptable
and what are not, even if one does understand the values.

(C) Role Expectations=-not knowing specifica11y what one should
do or how to do 1it. '

(D) Definition of the Situation-- not knowing what is happening.

Israel (1971) has incorporated Allardt's typoTogies to more precisely
define some of Seeman*sea+1ier categof1es of alienation. He assumes a
hierarchial relationship between values, norms, r61e—expectations and
definitions of the situation that can be considered in a conceptually

cumulative alientation mode].1

FIGURE 7 ISRAEL'S CUMULATIVE ALIENATION.MODEL.

Uncertainty with regard to:

Definition
Role- of the

Type of Alienation Values Norms Expectations Situation
Meaninglessness + + + +
Normlessness - + + +
Role-or self- :

Estrangement - - + +
Accidental '

Alienation - - - +

No alienation - - - -
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The preceding catagories of uncertainty are assumed to operate
in any social situation and were used as a basis for deliniating the
concept of uncertainty in the special situation of teleconferencing.
It should be mentioned that the research éoncern is not one of
contributing to theories of uncertainty in general, but rather one of using
existing formulations of the concept to more precisely model and operationalize
\uncertainty in teleconferencing.

‘Extending the discussion of uncertainty in general to the
particular situation of teleconferencing requires a consideration of
‘the peculiarities of mediated group interaction. Unlike traditional
face-to-face conferences, in teleconferences, groups of people are spacially
removed from each other and any communication event that occurs is simultaneously

mediated for some and face-to-face for others. It is reasonable to assume that the

mediated event will be viewed systematically differently than the face-to-face
event, (over and above the commonplace observation that any event is viewed
differently by different people). Additionally, the fact of being in the

same locality with others suggests at least the potential for these people
forﬁing a self-contained group, This manifests itself by people who are
phys%ca11y together at a conference node refering to themselves as "we"

and by refering to people at a distant node as "they". For these reasons

it seems necessary to take into account the social context in which the

various sources of uncertainty could be imbedded.
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Three social contexts of uncertainty are considered. People
who are physically together at a conference node are, throughout this

report, refered to as the “immediate group";-people who are physically

removed are refered to as the "mediated group"; and, the interdependencies

between the two, achieved through mediation, is refered to as the

“"between groups" social context.

It is now possible to array the twe lve source/context possibilities
for uncertainty that could occur in te1econferenc1ng.2 For each of the
four basic sources of uncertainty there are three concurrent social
contexts available. For example, an individual may be fairly certain about
the values of the immediaté group but be confused about the values of the
mediated group. Similarly, he may be fairly certain about both immediate
and mediated group values but, to the extent that they differ, he may
be confused about the way they interact to produce‘the values of the
total conference.

A series of statements reflecting each source of uncertainty.in‘each
of the social context was formulated, These are presented in Figure 8,

At this point it should be clear why the uncertainty formulations wére
appropriate only to teleconferencing ahd do not apply to the face-to-face
conferences: while the sources of uncertainty apply in face-to-face situatfons,

the social contexts of teleconferencing do not apply to face-to-face conferences

i.e., there is no mediated group. Since each uncertainty source has been
placed in a social context appropriate to teleconferencing, the
uncertainty statements would be quite meaningless to people in face-to-face

confer‘ences.3
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Figure 8 SOURCE AND SOCIAL CONTEXT MEASURES OF UNCERTAINTY IN AUDIO AND VIDEO TELECONFERENCING

Social
Context
of
Uncer-
tainty

Source of Uncertainty

—

(R)

(8)

(C)

(D)

Values Norms Roles Situation
I _ 21. I wasn't at all 24. I wasn't always| 18. Sometimes I was |7. ...we some- Immediate
Immediate confused about the sure just what the uncertain as to who [times talked Group
Group positions that were people at my end was supposed to things over.,. Uncertainty
taken at my end. expected -of me. respond to comments |before we said Index
from the other end. |anything to others|| (Pow I)
I1 26. I clearly 15. I had quite a 20. It was clear to 22. It was Mediated
Mediated understood the bit of trouble me that those at sometimes hard ||Group
Group positions taken knowing how the the other end were to react to Uncertainty
by the people at people at the well organized and things said at |[|Index
the other end. other end were knew what they were the other end (Row II)
reacting to the doing. because it was
things I said. - hard to .
- interpret what
_ was meant.
. _ 23. It was clear to 25. 1 felt that ||Between
éII 1. T think we 2. We had trouble me. what the two the two ends Groups
etween were confused organizing our- , .
ends should have talked past Uncertainty
Groups (I&II)| about what we selves to get as been doing to have each other quitel|Index
Uncertainty were supposed to much out of the a better giscussion a bit becauge (Column + Row
be doing in the meeting as ’
; . A all of us were ||Measures)
meeting. possible. confused about
what was going
on at each
other's end.
= =
Overall Values Norms Roles Situation Overall
Uncertainty Uncertainty Uncertainty Uncertainty Uncertainty Uncertainty
Index Index “Index Index Index Index
(Column + (Column A) (Column B) (Column C) (Column D)
Row)
Measures
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Hypotheses

By incorporating these formuiations into the general rationale
concerning channel capacity and nove1ty effects, the following
relationships between uncertainty and audio and video conferencing
are predicted:

H1 (b) Uncertainty with regards to yalues, norms, role
expectations and situational definition will be

greater in audio than in video conferenc1ng,
regardless of the social contexts in which these
uncertainties are imbedded.

H1 (c) Uncertainty about the values, norms, roles, and
situational definition concerning the mediated
group will be greater in aud1o than in video
conferencing,

H1 (d) Uncertainty about values, norms, roles and
situational definition concerning the
transactions befiween the mediated and
immediate group will be greater: in audio than
-in v?aeo conferencing.

It is difficult to predict differences in uncertainty between the
audio and video modes when the social context of the uncertainty is the
immediate group. For both modes, the immediate group is a face-to-face
group and for this reason, it could be argued that there will be no
difference in uncertainty about the vatues, norms, roles and situation.

Arguments could be made, however, that would predict differences between the

modes even for the immediate group. For instance, it is possible that the

presence of interactive television monitors in the video.mode will focus
the attention on the mediated mode in a way that reduces the attention

participants pay to immediate group members. This coq]d have the effect
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of increasing their uncertainty about the immediate group. Since this
focusing effect would be absent from audio conferencing, it is possible that
uncertainty about the immediate group could be greater in video conferencing,

On the other hand, attending more to the immediate group in audio
conferencing because there is no one else to Took at, might result in an
information overload about the immediate group and uncertainty about
them may then be higher than in video conferencing,

Although these and other arguments could form the basis. for
predicting differences, both are well beyond the level.of .control in the
study and the theoretic rationale that has:been.developed. .

Since uncertainty has generally been-predicted.to be greater in
audio than in video conferencing, it is assumed that greater adjustments will
have to be made by participants in audio conferencing. It is predicted
that increasingly these adjustments will be made and that this will result
in a decrease in the differences in uncertainty between video and audio
conferencing over time. This is formalized in the following set of hypotheses:

H2 (b) Over time, the degree of uncertainty in audio

conferencing regarding values, norms, roles and
the definition of the situation will be reduced,
and will more closely resemble the degree of
uncertainty in video conferencing.

H2 (c) Over time, the degree of uncertainty in audio

conferences about the mediated group's values,
norms, roles, and definition of the situation

will decrease, and will more closely resemble the
degree of uncertainty in video conferencing.
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H2 (d) Over time, the degree of uncertainty about
values, norms, roles and definition of the
situation concerning the transaction between the
mediated and immediate groups in audio conferencing
will decrease, and will more closely resemble the
degree of uncertainty in video conferencing,

Uncertainty Measures

Eight compound indices. of uncertainty were.developed--one for each of the
four sources of uncertainty, one-for each of the.three social contexts in
which each of the four sources could be imbedded, and one general index
of uncertainty that collapses uncertainty .items .across both sources and
contexts. The following description of the construction of these
indices will be clearer by refering to the matrix provided in Figure 8,
Conferees indicated their agreement with each ef the questions in Figure 8
on a five-point scale that varied from 'strongly disagree‘to 'strongly agree'.
Scale ends were appropriately reflected and the relevant scales for each
index were averaged to produce indices that could take values from 1
(1ow uncertainty) through 5 (high uncertainty). The 'source' indices
were based upon the three statements in the matrix column for each source,
the social context indices were -based upon the four statements in the
matrix row for each context, and the generaTvuncertainty index was
based on all twelve statements. In the questionnaire, the twelve statements
were randomly diﬁpersed'through fifteen other statements about the
teleconference,

Results

The Influence of the Communication Mode

The general expectation that all uncertainty from all sources would

be greater in audio than in video was supported. Only the difference in
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uncertainty about role expectations in-the twoe-conference modes failed
to reach an acceptable level of statistical significénce (Table 6. ).
The overall level of uncertainty in audio was greater than in video

(p €.003).

Also as predicted, uncerta1nty about the mediated group was

_greater in audio conferences than in video conferences (Table 7; p £.001),

Uncertainty related to the interaction between the mediated and immediate group,

while in the predicted direction, was not statistically significant. This
is somewhat surprising since, although not hypothesized, uncertainty about the
immediate group was greater in audio than in video conferences (p{.03).
If in audio conferences the uncertainty about beth the immediate and the
mediated group was greater than in yideo, it is conceptually unclear

why the uncertainty for the transactions between the mediated and immediate
groups would not also be significantly greater in audio.% The direction

of the difference between the two modes was as predicted.

The Influence of Time on Uncertainty

As conferees become more familiar with the audio system, it
was hypofhesized that uncertainty would decrease, both for the sources
of uncertainty and the conference contexts. Uncertainty in audio would
increasingly approach the relatively Tow levels of uncertainty oredicted in
the video system, As shown in Tables 6 and 7 and graphically represented in
figures 9 and 10, the hypothesis was not supported}- None of the mode/time

interactions were significant for either the sources or contexts of
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uncertainty. The numerical trends were generally even directly opposite to
those predicted. Uncertainty trends to generally increase or remain stable
over the three sessions in audio, while uncertainty in the video
mode,despite the fact that uncertainty was initially lower in Video than
in audio, generally declined from the first td the third week,

While it would be incautious to state that uncertainty increased
over time in the audio system on the basis of trends, there is clearly
no evidence that the level of uncertainty decreased over time ingthe audio
system. |

Additional Measures of Adaptation

The rationale that was developed suggested that many of the
questions that could be raised about differences between audio and video
conferencing can be subsumed under a variety of types of uncertainties arising
in the different social contexts that characterize teleconferencing, There
remain, however, many questions about audio and Video conferencing that do
not obviously relate to uncertainty. QueStions.concerning the utility of the
graphics monitors, the extent to which the spacial constraints inhibit
favourable outcomes of a conference, the notion of privacy, pragmatic
considerations of speaker identification, particularly in audio systems,
and similar questions do not fit conveniently into the category system ofv
uncertainties deve]oped in the previous section.

A total of fifteen such questions were presented in the
questionnaire because they seemed important to the development of an

understanding of teleconferencing phenomena. A summary analysis of the



L

-73-

TABLE 6 SUMMARY ANALYSIS OF SOURCE INDICES OF UNCERTAINTY IN AUDIO
AND VIDEQO CONFERENCING BY MODE AND WEEK

Week X Mode (M) X Uncer- p
Index* (W) | Audio "Video (A+V) tainty (1-tail)
Source A: 1 2.44 2.29 2.36 A> v M <.03
Values 2 2.46 2.25 2.36 : W n.s.
Uncertainty 3 2.61 2.12 2.37 MxW n.s.
X 2.49 2.24 2.36
Source B: 1 2.85 2.53 2.69 A> vV M <.003
Norms 2 3.22 3.14 2.78 W n.s.
Uncertainty 3 3.05 2.92 2.61 MxW n.s.
X 2.88 2.51 2.69
Source C: 1 3.04 3.05 3.05 As V M n.s.
Roles 2 3.22 3.14 3.18 W n.s.
Uncertainty 3 3.05 2.92 2.98 MxW n.s.
X 3.10 3.05 3.07
Source D: 1 2.54 2.24 2.38 | A>V M < .001
Definition of | 2 2.67 2.21 2.45 W n.s.
Situation 3 2.70 2.09 2.41 MxW n.s.
Uncertainty X 2.69 2.19 2 14

TABLE 7 SUMMARY ANALYSIS OF CONTEXT INDICES OF UNCERTAINTY IN AUDIO
AND VIDEO CONFERENCING BY MODE AND WEEK

e

Context I: 1 2.55 2.46 2.51 A> V M <.03
Immediate 2 2.61 2.44 2.53 W n.s.
Group 3 _2.66 2.13 2.41 MxW n.s
Uncertainty N 2.60 2 37 2 18
Context II: 1 2.97 2.61 2.79 A>YV M <.001
Mediated 2 3.08 2.64 2.87 . W n.s.
Group 3 3.01 2.38 2.71 MxW n.s.
Uncertainty X 3,02 9 57 279
Context III: | 1 . 2.62 2.50 2.56 A>V | M n.s.
Between 2 2.81 2.56 2.68 W n.s.
Groups 3 2.7] 2.63 2.67 MxW n.s
Uncerta1n§y X 2.71 2.55 2,63
Generalized 1 2.72 2.52 2.62 As>V M <.003
Uncertainty 2 2.83 2.55 2.70 W n.s.
3 2.79 2. 38 2.59 MxW  n.s.
X 2.78 2.50 2 64

* Indices can take values from 1.00 (maximum certainty) through 5.00 (maximum uncertaint
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FIGURE 9  SQOURCES OF UNCERTAINTY--MEANS BY MODE AND WEEK
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FIGURE 10  CONTEXT OF UNCERTAINTY--MEANS BY MODE AND WEEK
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responses to all individual questions is provided in Table 8. Sﬁnce'.
many of the individual questions did not yield statistically gignificant
results, as can be seen in this table, a discussion of individué]
items and trends would become cumbersome and would have relatively Tow
information value. For thié reason these items, together with the twe]ve'
uncertainty items, were factor-analysed to determine their interrelationships
and any underlying structure. Both.orthogona1Aand oblique methods of
rotation were used (tables 9-11 & 12-14 respectively). The specifications
for both methods were the same as described in.Chapter II for the
semantic differential scales. . Thé two ana]yseé provided highly similar
results except that the oblique so]utidn accounted for more items and
tended to have somewhat purer factor loadings. For this reason the following
discussion refers specifically to the obliquevso1ution (tables 9<11).

Three identifiable faétors emerged from the analyses and these have

tentatively been labeled (1) "Social Adaptation, (2) "Spacial Adaptation, and

(3) Psychological Adaptation. This new clustering of items derived

from the factor analysis is an alternative conceptualization to the typology
of uncertainties in terms of‘conteXt and source presented in the

preceding section. Whereas the latter expresses the researchers'

rational paradigm, the former reflects the subjects' definition of areas

of adaptation. The two models together afford a more comp]ex appkeciation of

the same problem from two perspectives.
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TABLE 8 INDIVIDUAL UNCERTAINTY ITEMS--AUDIO AND VIDEO MODES WEEK/MODES MEANS

AND :PROBABILITIES (1-tailed)

Week | X Mode (M) X |Adap- p
Item* (W) | Audio} Video| (A+V) |tation" (1-tail)
1. I think we were confused about 1 | 2.39|. 214 227 | Aev | M <05
what we were supposed to be doing 1n 2 2.27 1.96. 2.13 A<V W . n.s
the meeting. 3 2.59 2.15 2.38 AcV MxW n.s
| X | 2.41] 2.08| 2.22 | A<V
2. We had trouble organizing our- 1 | 275 2.70| 2.73 | A<V | M n.s
selves to get as much out of the 2 3.34 3.25 3.03° A<V W <.02
meeting ‘as possible. 3 3.00 3.00 3.00 : MxW n.s
X | 3.02] 2.96 | 2.99 A<V
3. I felt uneasy because I wasn't 1 2.27 2.21 2.24 A<V M n.s
sure how much responsibility I 2 | 2.21 2.19 2.20 . A<V | W n.s
should be taking... 3 2.14 1.95 2.05 A<y MxW n.s
| | X | 221 233 2.8 | A<V
4. 1 felt that peop]e talked past 1 | 2.44 | 2.32 2.38 A<V | M < .04
each other quite a bit. 2 2.59 | 2.33 2.46 A<y W n.s
3 2.91 ] 2.15 2.55 A<V MxW n.s
X 2.61 2.28 | 2.45 A<V
4b. Sometimes when thé others were 1 3.00 | 1.88 | 2.31 A<V | M < .001
talking I had d1ff1cu1ty 2 3.10 2.26 2.70 A<V | W n.s.
concentrating.. 3 2.50 1.95 2.24 A<V MxW n.s
| X | 2.86 | 2.09 | 2.42 | A<V
5. 1 found it disturbing not being 1 2.53 | 2.97 | 2.76 M n.s
in the same room with the other - 2 2.07 2.26 2.16 W <.01
people. 3 2.14 1.75 2.24 MxW n.s
X 2.27 | 2.43 | 2.35
6. I quite often felt that my own 1 2.00| 2.35| 2.18 V<A | M n.s
comments were not directed to any 2 2.24 2.11 2.18 A<V W n.s
spec1f1c person, and this bothered 3 2.00 1.70 1.86 ALY MxW n.s
me. X | 2.08] 2.1 2.10 V<A

*The greater the mean, the greater the agreement with the item,

range from 1 to 5 (total agreement)
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TABLE 8 INDIVIDUAL UNCERTAINTY ITEMS FOR AUDIO AND VIDEO MODES WEEK/MODE MEANS .

AND PROBABILITIES

Week | X Mode (M) X | Adap= p
Item* (W) Audio| Video (A+V) ! tation (1-tail)
7. At our end we sometimes talked 1 2.24 2.39 2.32 V<A M < .10
things over among ourselves before 2 2.86 2.37 2.61 ALY W n.s.
we said anything to the others. 3 2.91 2.30 2.62 A<V | MxW n.s.
X 2.63 | 2.36 | 2.50 A<V
9. It was hard to know who was 1 256 | 1.76 | 215 | A<v | M < .001
talking at the other end. 2 2.18 1.63 1.91 A<y W n.s.
3 2.05 1.65 1.86 A<V MxW n.s
X 2.29 | 1.69 | 1.99 A<V
10. Getting used to this system 1 2.06 2.32 2.19 V<A | M n.s
is quite a chore. 2 2.21 2.07 2.14 A<V W n.s.
3 2.24 1.84 2.05 A<V MxW n.s
X | 206 213 | 2.4 | A<V
11. I was sometimes uncertain 1 2.67 2.35 2.51 ALY M < .01
whether the people at the other 2 2.93 2.48 2.71 A<V | W n.s
end were listening. 3 2.82 1.80 2.33 ALY MxW n.s
X 2.80 | 2.26 | 2.53 A<V
12. When someone at the other end 1 2.79 2.94 2.86 A<y M < .10
spoke, it was always clear to 2 2.66 2.93 2.78 A<y W n.s
whom he was speaking. 3 3.00 3.40 3.19 ALY MxW n.s
X 2.80 | 3.05 | 2.92 A<V
13. This type of system makes me 1 2.16 2.94 2.56 | A<V | M <.001
feel that I am constantly being 2 1.93 2.59 2.25 A<y W n.s.
observed by those at the other 3 2.05 2.50 2.26 A<V MxW n.s.
end. X | 2.05| 2.72] 2.38] A<V
14. I think if we had all been 1 2.82 2.79 2.81 ALY Mo
together in the same room the 2 2.76 2.82 2.79 V<A W n.s
discussion would have been more 3 3.14 2.70 2.93 A<V MxW n.s
productive. ‘ X 2.88 2.78 2.83 A<V
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TABLE 8 INDIVIDUAL UNCERTAINTY ITEMS FOR AUDIO AND VIDEO MODES WEEK/MODE
MEANS AND PROBABILITIES

| Week | X Mode (M) X | Adap- D
Item* (W) | Audio| Video| A+y | tation (1-tail)
15. I had quite a bit of trouble 1 3.18 2.47 2.82 1 A<V M <.001
knowing how the people at the 2 3.00 2.33 2.68 A<V W n.s.
other end were reacting to the 3 2.96 2.00 2.501 A<V MxW n.s.
things I said. X | 3.06 | 2.31 | 2.69] A V
16. The graphics monitors were 1 2.88 2.79 2.83 M n.s
useful. _ 2 2.93 2.93 2.93 W n.s
3 2.81 2.95 | 2.88 MxW n.s
X 2.88 | 2.88 | 2.88
17. When those at the other end 1 2.93 2.50 | 2.72 | AcV M <.001
were speaking, I never got the 2 :3.21 2.35 2.80| A<V W n.s.
fge]ing they were speaking 3 2.73 2.05 2.411 A<V MxW n.s.
directly to me. X | 2.08 | 2.33 | 2.66] A<V
18. Sometimes I was uncertain aé to 1 2.70 2.61 2.65! AL M <.10
who was supposed to respond to 2 2.83 2.63 2.73| A<V W n.s.
comments from the other end. 3 2.73 2.05 2.421 A<V wa n.s.
X 2.75 | 2.48 | 2.62| A<V
19. I think if we had all been 1 2.88 | 3.15 | 3.02] V>A | M n.s.
together in the same room I ; 2 2.79 | 2.96 2.87| V>A W n.s.
would have felt more comfortable. 3 2.64 2.85 2.74 1 VZA MxW n.s.
X 2.78 | 3.01 | 2.90| V7A
20. It was clear to me that those 1 2.52 2.50 2.48| V<A M n.s.
at the other end were well 2 2.21 2.19 2.54 ] V<A W n.s.
organized and knew what they were 3 2.32 2.65 2.33| ALY MxW n.s.
doing. % | 2.36 | 2.43 | 2.39| A<v
21. I wasn't at all confused 1 3.55 3.50 3.49) VKA M n.s.
about the positions that were 2 3.52 3.51 3.80| V<A W n.s.
taken at my end. 3 3.50 3.85 3.52| ALV MxW n.s.
X 3.52 | 3.56 | 3.54| A<V
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TABLE 8 INDIVIDUAL UNCERTAINTY ITEMS FOR AUDIO AND VIDEO MODES WEEK/MODES
MEANS AND PROBABILITIES

Week |___X Mode (M) X Adap- p
Item* (W) | Audio| Video! (A+V)| tation (1-tail)
22. ...hard to react to things said 1 2.76 | 2.24 | 2.49 A<V | M <.001
at the other end because it was 2 2.86 2.26 | 2.56 A<V | W n.s.
hard to interpret what was meant. 3 2.68 2.12 2.42 A<V | MxW n.s.
X 2.77 | 2.21 | 2.50 | A<V
23. It was clear to me what the 1 3.06 | 3.00 | 2.97 VSA | M n.s.
two ends should have been doing 2 2.97 3.04 3.00 A>V | W n.s.
to have a better discussion. 3 3.27 2,’70 3.00 VoA | MxW n.s
X | 3.08 | 2.93 | 3.01 | V7A
24. 1 wasn't always sure just what 1 2.64 | 2.41 | 2.52 AV |M < .05
the people at my end expected 2 2.54 2.19 2.36 A<y | W n.s.
of me. 3 2.50 2.15 | 2.33 A<V | MxW n.s.
X | 2.57 | 2.27 | 2.42 A<V
25. ...two ends talked past each 1 2,39 2.15 2.27 A<y M <.01
other...confused about what was 2 2.59 2.04 | 2.32 A<v | W n.s.
going on at each other's end. 3 2.50 2.056 | 2.29 A<V | MxW n.s
X 2.49 | 2.09 | 2.29 ALY
26. I clearly understood the 1 3.55 | 3.77 | 3.66 A<y M <.01
positions taken by the people at 2 3.36 3.82 | 3.59 ALV | W n.s.
the other end. 3 3.27 3.95 3.60 A<V |[MxW n.s.
X | 3.41 | 3.8 | 3.62 | A<V
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Social Adaptation - This factor is closely related to uncertainty

since eight of the eleven items making up the dimension came from the
uncertaihty matrix. Hdwever, since the term "uncertainty" has
previously been pfecise]y defined, and because .of .the .above conceptual
differences, it would be confusing to term this .factor social uncertainty.
The adaptation factor lacks the .precision and the nuances that
were posited in the uncertainty dimensions. It would be incorrect, however,
to conclude that this is an 1nd1cation of 'over-theoritizing'; had the
instrument been more detailed and had it included a large number of
questions for the uncertainty dimensions as defined in the previous
section, it can be assumed that a similar factor‘structure to that
of the subjects' preoccupations would have emerged.
This methodological constraint was, however, not active for
those questions‘for which the factorlanalyses did yield new parameters. The
contribution lies particularly in the factors of 'Spacial' and
'Psychological' adaptation, parameters that have not previously been taken

into consideration.

Spacial Adaptation - This dimension reflects a concern for the most obvious

defining characteristic of teleconferencing systems. It is associated with
the féct that some of the people in the conference are not physically present
and,with_the feeling fhat discussions would have been .less .disturbing.

and more productive had they been., The problems-associated with getting used

to the system are a function of this physical separation rather than any
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TABLE 9 FACTOR 1 SOCIAL ADAPTATION

Oblique

Factor Structure
Item 1 2 3

22. 1t was sometimes hard to react to things - :
said at the other end because it was hard to .670 .036 .029
interpret what was meant.
4, 1 felt that people talked past each other
quite a bit. .631 .077 .126
25. ...two ends talked past each other....
confused about what was going on at each .616 .124 - .079
other's end.
2. We had trouble organizing ourselves to
get as much out of the meeting as possible. .587  .107 .028
4b. Sometimes when the others were talking :
I had difficulty concentrating on what was .553 - .103 - .335
being said. —
20. It was clear to me that those at the
other end were well organized and knew what .471  .090 .080
they were doing.
26. I clearly understood the positions
taken by the people at the other end. .455 .060 .232
7. At our end we sometimes talked things v
over among ourselves before we said .419 - .023 .003
anything to the others.
1. I think we were confused about what we
were supposed to be doing in the meeting. .401 - .008 -~ .096
11. I was sometimes uncertain whether the
people at the other end were.1istening. .382 .042 .214
21. T wasn't at all confused about the

" positions that were taken at my end. .382  .024  .255

% of variance explained - 73.7
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TABLE 10 FACTOR 2 SPACIAL ADAPTATION

Item

~ Oblique
Factor Structure
1 2 3

5. I found it distrubing not being in the same
room with the other people.

.184  .739 -.032

19. I think if we had all been together in the
same room I would have felt more comfortable.

.164  .716 -.100

10. Getting used to this'system is quite a
chore. ‘ v '

.231 .621 -.016

14. 1 think if we had all been together in the
same room the discussion would have been more
productive

.202 .552 -.059

% of variance explained - 17.9 .

TABLE 11 FACTOR 3°  PSYCHOLOGICAL ADAPTATION
Oblique
Factor Structure
Item 1 2 3

18. Sometimes I was uncertain as to who was
‘supposed to respond to comments from the
other end.

-.064 .136 .818

24. I wasn't always sure just what the people
at my end expected of me.

124 =173 .523

17. When those at the other end were speaking, I

never got the feeling they were speaking
directly to me.

164 -.035 .512

15. I had quite a bit of trouble knowing how
the people at the other end were reacting to
the things I said.

.220 .158  .472

3. I felt uneasy because I wasn't sure how
much responsibility I should be taking...

09 .277 L4721

% of variance explained - 8.3
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TABLE 12 FACTOR 1  SOCIAL ADAPTATION

Orthogonal
~ Factor Structure
Item 1 2 3
22. 1t was sometimes hard to react to things
said at the other end because it was hard to .632 .142 .136
interpret what was meant. : o
4b. Sometimes when the others were talking
I had difficulty concentrating on what .628 -.077 -.436
was being said. -
25. ...two ends talked past each other
confused about what was go1ng on at 613  .248 .226
each other's end.
4. 1 felt that people talked past each
other quite a bit. .566 .151 .039
2. We had trouble organizing ourselves '
to get as much out of the meet1ng as 654  .199 .120
possible. -
26. I clearly understood the positions
taken by the people at the other end. <.504 «.077 -.320
20. It was clear to me that those at the
other end were well organized and knew «.474 <.010 -.183
what they were doing. :
21. I wasn't at all confused about the
positions that were taken at my end. -.441 -.106 -.325
11. I was sometimes uncertain whether
the people at the other end were 429  .162  .290
listening.
1. 1 think we were confused about what ‘
we were supposed to be doing in the .412  .085 .185
meeting. ' - ‘
7. At our end we sometimes talked things
over among ourselves before we said .047  .097

anything to the others.

.399

% of variance exp]ainedv- 73.7
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TABLE 13 FACTOR 2 SPACIAL ADAPTATION

Item

Orthogonal
Factor Structure

1 2 -3

5. 1 found it distrubing not being in the same
room with the other people.

.188  .777  .108

19. I think if we had all been together in the
same room I would have felt more comfortable.

.190  .769  .166

10. Getting used'to this system is quite a
chore.

.228 .669 .100

14. I think if we had all been together in
the same room the discussion would have been
more productive.

2127 .610 .129

% of variance explained - 17,9

TABLE 14 FACTOR 3 PSYCHOLOGICAL ADAPTATION

Item

Orthogonal
Factor Structure
1 2 3

18. Sometimes I was uncertain as to who was
supposed to respond to comments from the
other end. .

.183  .335 .743

17. When those at the other end were speaking,
I never got the feeling they were speak1ng
directly to me.

.309 124 .166

- 24. 1 wasn't always sure just what the people

at my end expected of me.

273 -.017  .502

% of variance explained - 8.3



technological idiosyncrasies of a particular system, The dimension seems

to reflect a feeling that teleconferencing in any form is undesirable in

that it somehow upsets the traditional medium of face~tb-face group
discussion. None of the items from the uncertainty matrix 1oadgd on the
dimension of spacial adaptation which, in itself, suggests that people

do not have feelings of uncertainty about the effects of spacial relationships
in teleconferencing but rather that they have achieved closure and

have either accepted or rejected the constraint of spacial separation,

Psycholbgical Adaptation - This dimension refers to the individual's

psychological inability to cope with certain aspects of teleconferencing, The
individual himself is uncertain about when he should speak, what is
expected of him, and about how the people at the mediated mode react to
him, This could also be called egocentric undertainty, since three of the
five items with high loadings on the factor are from the original uncertainty
matrix, The distinction between psychological and social adaptation can
be clearly seen by comparing the two sets of relevant items in terms of.
the focus of the problem: for the psychological dimension the object
of the individual's problem is himself while in the social dimension the
object is the group and subgroup,

A number of other interesting observations emerge from this
analysis. First, 11 of the 12 items that were used to operationalize the source/
context uncertainty typologies loaded on either the social of pSych61ogica1

adaptations factors. This suggests an internal consistency in the
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selection of measures of the uncertainty matrix. Also, respondents
clearly distinguished adaptation problem areas in teleconferencing as
personal on the one hand and group related on the other.

Secondly, several of the {tems that were not constructed to
operationalize the source/context uncertainty matrix are clearly
- associated with uncertaihty.» This tends to support the notion that
exploring the uncertainfies in teleconferencing situations is a useful
approach to understanding the communication effects of mediated group
interaction and that further more elaborate investigations are indeed
warranted,

Thirdly, the emergence of what has been termed the “spacial adaptation"
factor is evidence that people have clear and varied feelings about
conducting group meetings when a sub-group is physically separated, Whether
these feelings are dependent upon their personal experiences in teleconferencing

itself or upon predispositions towards teleconference technology requires

. further investigation,

Analysis of the Adaptation Dimensions of Teleconferencing

Indices for the Social, Spacial and Psychological dimensions of
adaptation were developed from the complete-estimation method of
constructing factor §cores described in the previous chapter. The indices
can take values from O (m minimum adaptation) through +1 (maximum

adaptation).
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Influence of the Communication Mode

Differences between the degree of adaptation in audio and video

conferencing are presented in Table 15. ~Social and psychological

édaptation was greater in video than in audio but this in itself provides
no new information (p{.001 and p£.01). Since both of these dimensions
are made up largely of uncertainty items, and the differenbe between
uncertainty in video and audio systems has been demonstrated in the
previous section, these results are by and large merely a mathematical
manipulation of the same data.

Perhaps the most interesting findings in. this analysis was the lack of
significant difference between people in the video and audio modes in
Spacial Adaptation (Table 12). The results of the factor analysis indicate
clearly that people very considerably in their feelings about being spacially
separated from some members of the conference. However, the teleconference
mode alone apparently does not account for the difference. Being upset
or disoriented by spacial aspects of the -teleconferencing situation are reported
about equally in both video and audio systems. There are at least two
very different but plausible interpretations of this phenomenon that
warrant further considerations,

It is possible that certain people are basically opposed to the
whole concept of mediated conferencing, or for that matter, communication
technology in general, and that they will opt for the traditional face-to-

face conference in all situations without reference to the capabilities
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Table 15 SUMMARY ANALYSES OF SOCIAL, SPACIAL AND PSYCHOLOGICAL ADAPTATION
TO AUDIO AND VIDEO TELECONFERENCING--BY MODE AND WEEK

f Week | Mode (M) Mode Ay _
Index* (W) Audio Video (X) P - | Adaptation
. 1 .572 .623 .596
zg§1i;tion 2 b 521 | 615 | .565| MxW n.s.
P 3 | .548 [.657 | .601} W __ n.s.
X .548 .629 5871 M <.001 VP A
. 1 .567 512 .538
23:;12110“ 2 .602 | .564 582 MxW n.s.
3 .589 .596 591f W n.s.
X .585 [ .550 5661 M n.s.
omaten || L Ll
Adaptation ‘ ' * * XWon.s.
3 .575 674 { .623} W n.s.
X .559 .617 587\ M .01 | V>A
1 .570 .601 .584
%gg;m 2 '538 604 570! MxW
3 .556 .647 .600] W  n.s.
X .555 614 | .583| M <«.01 y>A

*Indices can take values from 0 (minimum adaptation) to +1.000
(maximum adaptation)
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of any specific system. To explore this interprefation'would require
considerable personal data about the individual respondents, Since this
data is not available in the present study, the extent to which
"technology phobia" might be a contribution-fapfor cannot be.demonstrated.

It is also possible that coﬁmunication méde interacts with
some other factor in the conference situation to differéntia]]y effect
participanfs' desire to be "all togéther in the same room'. A
consideration of the evidence a]ready'presented adds some credence to
this position. Considering the fact that those in audio conferencing
\ev1uated the sessions as less user], less satisfying, less productive
and more superficfa1 than did those in the video situation (Chapter III),
it is reasonable to assume that they:wouid be more interested, than would
the video conferees, in removing themselves from the te]econferencing
situation.in fdvour of the traditional face-to-face situation. Generally
speaking, this was not the case,

There are at least two opposing situational reasons why people
might not fee]'any advantage to meeting face-to—faée. Either the
teleconference went so well that no particular advantage would be seen gs
likely to accrue, or else the conference went so poorly that even being
all together might not be seen as being capable of improving the |
situation, In eithér case, the person is likely to disagree with
such statements as "I think if we had all been together in the same room fhe
discussion would have been more productive", although the reasons for

disagreement are completely opposite.' Should similar responses in one
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teleconference type be for positive reasons, and in the other for
negative reasons the "spacial adaptation" measure would thereby be
contaminated by participants' evaluations of the various conference
discussions. This would tend to reduce the average numerical difference
between the two modes on "spacial adaptation", even if there was
an actual difference.‘ |

To control for the possible contaminating effects of
conference evaluation on spacial. adaptations required that these evaluations
be equalized for each conference type. Thérefore, the data on spacial
adaptation was reanalysed by covary{ng out the effects of the -
evaluation dimension of the conference discussions. As a result, the above
position was supported as spacial adaptation in the video conference was

now greater than in audio (p<.05; table 15b).

Table 15b SUMMARY COVARIANCE ANALYSIS OF SPACIAL ADAPTATION--
BY MODE AND WEEK WITH DISCUSSION EVALUATIONS EQUALIZED

Week Mode (M) Mode | AOV
Spacial . |
Adaptation .636 | .586 .610

. 506 .568 .536 [MxW n.s.
.447 | .646 545 {W <« .05

- .532: | ..602. . .565 M .05} . V>A

><} wAl\)-—-'
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The Influence of Time on Adaptation

It was predicted that as conferees in audio became increasingly
familiar with the system, their responses to. the adaptation measures would
increasingly approximete those in vi&eblconferencing. The hypothesis was
not supported for any of the adaptation indices. Since the indices

of social and psychological adaptation are mathematically similar

to the unéertainty indices, the results are, of course, similar and need
not be discussed again.

The hypothesis: that spacié1 adaptation would, over time, increase
in audio to more closely approximate the adaptation in video was not
supported (Table 15b). Although the time/mode interaction is not
significant, the trends in spacial adaptation in the two modes is clearly
opposed to the hypothesis (Figure 11). With the effects of conference
discussion evaluations removed from the measure of spacial
adaptation, conferees reported greater inability to adapt to the
spacial constraints of the confereﬁce in each succesive session. The |
opposite tendency was exhibited in the video conferences.

When the three indices were combined into a general index of
system adaptation, the.greater adaptation occuring in video was stable
over the three sessions (Table 15 and Figure 11), The hypothesized time/mode
jnteraction was not supported.

Summary and Discussion

This chapter investigated the basis of uncertainty in
teleconferencing systems and conferee adaptation to the two systems.

Uncertainty was defined in terms of Israel's formulation of
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Figure 11 ADAPTATION INDEX AVERAGES--BY MODE AND WEEK,

Social Adaptation

.70- | . 70-
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*Discussion evaluations equalized.
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Allardt's four social sources of uncertainty--uncertainty resulting from
values, norms, role expectations, and definition of the social situation.
The model was extended to incorporate the teleconference contexts of the
immediate group, the mediated group and the relationships between the two
groups.

Uncertainty about the mediated group from all sources with the
exception of role expectations, was greater in audio than in video
and again this was relatively stable over the three weeks. Although
increasing fami]iérity with fhe audio system did not significantly
change any of the uncertainty measures, the trends in the data over time
were inconsistent with the hypothesis that uncertainty in audio conferencing
would decrease and more closely approximate the level of uncertainty in
video conferencing.

The uncertainty formulations represented a rational paradigm based
upon existing theories concerning_uncertainty in social situations; When .
measures of uncertainty were analysed along with a number of other measures
of conference perceptions, a somewhat different pattern resulted, Items
c]ustergd?in terms of the social and egocentric concerns of the conferees.
Despite thé differences in the underlying emphasis that characterize the
theoretic and perceptual dimensions, they derive from very similar data.
For this reason both the mode and time effects for social and egocentric

(psychological) adaptation and necessarily similar to those reported for the
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uncertainty indices.

The factor analysis that produced the social'and‘psychOTOQicél
dimensioﬁsvof adaptation, also clustered a number of items that were clearly
identifiable as representing a concern with the spacial constraints
of teleconferencing, "Getting used to the system" meant coming to terms with
- the separated group situation. The dimension was characterized by the
feeling that being disturbed, uncomfortable and generally unproductive,
either was or was not related to the physical separation of the two
groups. |

That there was no overall difference between conference modes
on this dimension, suggested that either a personal "“technology phobia"
factor was operating that was independent of the actual teleconferencing
system, or that people were giving the same response to the items for
opposite reasons, or that both factors were operating, Since the data
collected did not include a personality inventory of participants, the
potential influence of any "technology phobia" could Hot be determined.

However, the feelings that, "all being together in the same room",
would be"unnecessary" on the one hand, and "would not improve the'?ituation“
on the other, could be determined by removing the effects of discussion
evaluations from thé spacial adaptation scores. This analysis of covariance
supported the contention that spacial adaptation is easier in video than
in audio conferencing. There was no indication in the data that the

adaptive problems in audio are quickly overcome.
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In general, the data clearly suggests that uncertainty and
adaptation problems in audio conferencing are relatively greater than in

video conferencing.



(1)
(2)

(3)
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Footnotes:

Israel, 1971, p. 229

This does not imply that there are twelve and could be only
twelve source/contexts of uncertainty in teleconferencing but

only that the model developed incorporates twelve catagories for
empirical tests in the study.

The researchers originally attempted to write items that could be
used for all three communication modes; however, to write most of
the items so that they made sense for face-to-face conferences
changed the meaning so drastically that the item was, at best,
ambiguous in the teleconference sftuation. The number of items that

could be used for all modes was too small to permit a meaningful
comparative analysis.

The similarity between the modes in "between group" uncertainty may

be a function of the particular task and population. Unlike the

most 1ikely practical uses for TC systems, values, norms, and

roles are highly similar in each conference node. This would tend

to reduce "between group" uncertainty, regardless of TC system.

One further explanation is the possibility that the between group
statements were less precise than those selected to represent uncertainty
in either the immediate or mediated group contexts.

The descriptions of the three types of adaptation are worded in
terms of those who tended to have low adaptation. For those with
high adaptation the description if, of course, reversed.
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CHAPTER V
INTERPERSONAL PERCEPTIONS AND CONFERENCE ATMOSPHERE

In preceding chapters analysis of individual judgements were

presented of the conference as a whole, or the immediate or mediated node as a

whole, In this chapter, the locus of individual judgements is each of
the other people in the conference. By analysing perceptions at the

" individual Tevel, it is hopefully possible to attain a more powerful
explanation of the differences that have been observed between conference
modes at the group and subgroup levels of analysis.

By investigating the perceptions and reactions of an individual to
each of the other members of the conference, it is possible to determine the
interpersonal environment or atmosphere of a session. It would be
difficult to specify all of the factors that could conceivably contribute
to the étmosphere of a conference; however, the extent to which people feel
that their contributions are comprehended and accepted and they in turn
generally comprehend and accept the contributions of others would seem to be
critical detérminants of a positive interpersonal environment for any
conference, provided, of course, that the argument is not extended to its
~ theoretical extreme, i.e., one would not wish to suggest that either
perfect interperson§1 agreement or perfect interpersonal comprehens%on
represents the most favorable conference atmosphere.  If either of these.

conditions could be attained the conference would lose its purpose.

For purposes of this report, then,conference atmospheres are treated as
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continua along the following dimensions:
-acceptance of the contributions of others
-perception of others' acceptance of one's own contributions

-comprehension of others' contributions!

-perception of others comprehension of one's own contributions

Conference atmpsphere as defined here is similar to the notions of morale or
cohesion in groups, both of which havé received considerablie attention in
the literature on group pwocesses.2 While a review‘of the Titerature on
the relationship between atmosphere and social, psychological and task
environment factors is unwarranted in this report, it is important to
note that a wide variety of factors ranging from intefpersona]Iand task
attractiveness through success in attaining objectives have been |
demonstrated to have an effect on atmosphere. Also, there is considerable
empirical evidence to support the position that both formal and informal
coalition or clique formétions differentially effect perceptions of the
atmospﬁere in task oriented groups. Again many factors have been demonstrated to
effect the manner in which coalitions form in groups such as those in
this study. However, all such factors invthis'study have been either
random1zed across conference modes or held constant. The only factor
under con51derat1on is the conference mode and any patterning 1nf1uences
this may have on interpersona] judgements from which measures of

conference atmosphere can be abstracted.
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The defining characteristic of teleconferencing, the fact that
groups of people are spacially removed from each other, itself suggests
an organizing principle for exploring conference atmosphere. It is
possible to conceive of three separate but related 'atmospheres'
; coexisting in one conference--the atmosphere in the immediate node, the
atmosphere in the mediated node, and the overall conference atmosphere.
A common observation in teleconferencing situations is the distinction
conferees make between “Qs“ and "them), refering to members of the
immediate and mediated nodes. If this is merely shorthand identification
denotation without cognitfve or behavioral implications, the labels are
inconsequential, However, if the 'we/they' labels are symptomatic of
conferees systematically preceiving members of the mediated group
differently from members of the immediate group, and behaving towards
individuals on the basis of their physiéa] proximity, the implications are.
obvious and, perhaps, under some situations, undesirable, If the conference
mode itself is a determinant of patterns of acceptance and comprehension, this
factor would have to be taken into account when selecting particular
teleconferencing systems to match specific types of tasks and in evaluating
decisions arrived at through teleconferencing.

Based upon the earlier rationale of differences in channel capacity,
novelty effects, and uncertainty in audio, video and face-to-face

conferencing, the following relationships are predicted:
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H1 (e} Conference atmosphere in the face-to-face
and video modes will be more positive than
in audio because in these groups people will
accept more, feel more comprehended and
accepted by those at_the mediated node than
the people in audio.

H1 (e) predicts that the overall conference atmosphere will be
differentially evaiuated in the three communication modes because of
differences in.perceptions and evaluations of members of the mediated node,
No differences between the three modes are predicted for evaluations of
immediate group members since all are face-to-face communication situations.

H2 (e) Over time, conference atmosphere in the .

three communication modes will become increasingly
similar, as those in the audio mode adjust to

the technological constraints and are better

able to accept and feel comprehended and accepted
by those at the mediated node,

Measures of Conference Atmospheres

Indices of Acceptedness (feeling accepted)

Each person rated each other person in the conference by responding
to the statement:

Indicate, as well as you can, whether or not each of the
other people seemed to agree with the things you said,

Because those in the audio conferences had a visual disadvantage, they .
received the following written instructions to permit person identification
at the mediated node:

As you couldn't see the people at the other end, you
probably don't know how they were sitting. However, you
probably could tell the difference between their voices.
Whatever scheme you have for telling the people apart,
think of one of them as @ another as ® and the other
as © and fill in the boxes that way. Just forget about
the "true" seating arrangement.
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Research assistants who were present while participants filled out
the post session questionnaires, indicated that those in the audio mode
experienced no particular difficulty in following these instructions and
completing this section of the questionnaire. This may have been
helped by the fact that in almost all audio conferences, people made use .
of the graphics monitor to "set" the seating arrangement early in the
session. (This also occured, but to a lesser extent, in the video
conferences. )

| The response matrix is provided in Appendix A and the four reSponse
catagories were (1) "Seemed usually to disagree", (2) "I have no idea",
(3) "Agreed with some things, but not others", (4) "Seemed usually to

agree". Immediate Group Acceptedness was calculated by averaging each person's

average evaluation of the other two people at the immediate node. " “Mediated

Group Acceptedness was calculated by averaging each person's average

-evaluation of the three people at the mediated node, and Overall Conference

Acceptedness by averaging each person's average evaluation of the other

five at the conference, regardless of node, All indices could take
values between 1 (general disagreement) through 4 (general aggrement).

Indices of Acceptance

The three'IndiceS of Acceptance of others' contributions were
calculated in the same manner as above, except the responses were to the
statement:

Indicate whether or not you tended to agree with
what each of the other people said.
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Indices of Comprehension

The three indices measuring the extent to which an individual
felt that he had been comprehended were also calculated in the manner
described above. Possible responses "I don't think the person
understood", "I have no idea" and "The person seemed to understand" were
made to the statement:

Indicate as well as you can whether or not each of the

people seemed to understand -the implications of the

things you said, regardless of whether or not they

seemed to agree.

These indices could take values from 1 (a general feeling of not
being understood) through 3 (a general feeling of being understood).

Results

Acceptance of Others' Contributions

Influence of the Communjcation Mode - The extent to which people

were willing to accept the Contributions of all the other members in the
conferences, was significantly greater in the face-to-face and video
conference than in the audio conference (p £.005 overall). As indicated
in Table 16, when the various modes were compared, the overall acceptance
of others was greater in both face-to-face and video than in éudio
(p«.001 and p<ﬁ.005). The audio conference mode alone appears to

exert signifiéant influence on people's inability to accept others®
contributions, Since there are no differences in immediate group

acceptance at all,and given that there are no differences between
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Table 16 SUMMARY ANALYSIS OF ACCEPTANCE INDICES* OF CONFERENCE ATMOSPHERE--
BY MODE AND WEEK

p
t-test
(Scheffé) Direction of
Conference _ | Paired Positive
Atmosphere Week X Mode (M) AgV __ggmgg£%§gg§__7__ Atmosphere
Index** (W) | Audio| Video| Face P A/V F | V/F| Differences
Acceptance of 1| 2.68 | 2.92 | 3.10 |
Mggigigg_ 2 2.76 3.07 3.11 ] MxW n.s.
Group*** 3 2.87 3.38 3.60] W <.005
Members v
X 2.74 3.08 3.18| M ..001 <.001 |<.001 in.s. V>A, F>A
Acceptance of 1 2.88 3.03 3.16
Immediate 2 3.14 3.15 3.03| MxW n.s.
&roup 3 3.2 | 3.25 3.591 W n.s. v
embers X | 3.05| 312 28.19|M ns.  [ns. |ns. |nes.
Acceptance of 1 2.72 2.96 3.12
A11 Group 2 2.89 3.11 3.08] MxW n.s.:
Members 3 3.01 3.35 3.60| W «.001 |
X1{ 2.86 | 3.10 | 3.18{M  <.01 |<.005[<.001{n.s.| V>A, F>A
*

Compound indices based on responses to: "Indicate whether or
notdyou tended to agree with what each of the other people
said."

ek Indices can take values from 1.00 (no agreement) to 4.00
(perfect agreement with others' statements)

ke In face-to-face conferences, the three people on the other side of
the table from each respondent correspond to the "mediated"
group in the technological modes.
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face-to-face groups and video groups on the dimension of mediated
group acceptance, the only substantive problem occurs in acceptance of
mediated group members in audio conferencing. The crux of the problem
then appears to be the lack of the visual cues. The extent to which audio
augmentation such as slow-scan video might overcome this problem needs to be
empirically demonstrated. |

As hypothesized, the overall mode difference in atmosphere of
acceptance is attributable to mode differences in willingness to accept
mediated group member's contributions: the acceptance of mediated group
membérs was not significantly different for face-to-face and video conferencing,
acceptance for both video and face-to-face however was greater than in the
audio conference mode (p<.001 for both comparisons). While there was a
tendancy for immediate grbup acceptance to be generally higher in
face-to-face than in video and generally higher in video than in audio,
these differénces were not statistically significant.

Influence of- Time -on-Acceptance of Others' Contributions - The

results of this analysis are also presented in Table 16 and are graphically
displayed in Figure 12, It was hypothesizedA(HZe) that acceptance of
mediated group members in audio conferencing would, over.time, increasingly
approximate acceptance of mediated members in the other modes.

This prediction was not supported. whfle the acceptance of those in the
mediated group (across the table in the face-to-face group) increased

significantly from the first to the third session (p.005) when the
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data was collapsed over modes, acceptance of the mediated group in

audio increased more slowly, and the level of acceptance was always

Tow, relative to the other two modes. As one would intuitively expect,

in face-to-face, whether a person sat across the table or on the same

side of the table, did not generally effect the extent to which his con-
tributions were accepted. Similarly, acceptance in the video conferences does not
appear to be significantly 1nf1uenced by node considerations. This

observation was consistent over the three experimental sessions,

Perceived Acceptance of One's Contributions by Others (Acceptédness)

Influence of the Conference Mode - It was hypothesized that the degree

to which a person felt his contributions were being accepted would be
influenced by the conference mode. This was based upon a consideration of
the degraded channel capacity in the‘audio mode, i.e., the loss of the
visual cues would result in the people in the audio mode feeling less
accepted by the members of the mediated group than in the other two
conference situations., The hypothesis was supported. Paired comparisons
of the three conference modes indicate that those in both the face-to-face
and video situation perceived themselves as being more accepted by
members of the mediated group than those in audio (Table 17 p€.01 and -
p(.OO]).. |

It should also be noted that perceived‘acceptance by imnmediate

group members, those with whom the individual was communicating face-to-face
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Table 17 SUMMARY ANALYSIS OF PERCEIVED ACCEPTANCE INDICES* OF CONFERENCE
ATMOSPHERE--BY MODE AND WEEK

p
t-test
(Scheffé) Direction of

Conference _ - ~ Paired Positive
Atmosphere Week X Mode (M) AoV Comparisons Atmosphere
Index** (W) { Audio| Video| Face p A/V | A/F| V/F | Differences
Perceived 1 2.71 2.99 3.09 ‘
Acceptance by 2 2.84 3.24 3.05 | MxW n.s.
gediated 3 2.92 3.39 3.33] W n.s.

r —
Membars ¥+ X | 2.8 | 377 | 372| M <.01] <.001<.00ns. | VoA, FoA
Percejved . 1 3.18 3.03 3.00 ‘
Acceptance by 2 3.06 3.22 2.80 | MxW n.s.

émmediate 3 3.13 3.33 3,191 W n.s.

rou 5
MEEB%?S X .3.13 3.17 2,971 M n.s.| n.s.|{n.s.|n.s.

Perceived 1 | 2.88 | 3.01 | 3.06
Acceptance b 2 2.93 3.24 2.95| MxW n.s.
all Group 3 3.00 | 3.38 | 3.27| W n.s.

embers Y | 2.93 | 3.18 | 3.06| M <.05| <.01|n.s.|{n.s. | V>A

Compound indices based on responses to: "Indjcate, as well as you
can, whether or not each of the other people seemed to agree with the
things you said." _ o

*k Indices can take values from 1.00 (perceived zero agreement) to 4.00
(perceived perfect agreement)

ek In face-to-face conferences, the three people on the other side of
the table from each respondent correspond to the “med1ated"

group in the technological modes.
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was about the same in all conference modes. However, a comparison of the
immediate and mediated group evaluations in each mode yields some
interesting indications, First, in the audio mode percéived acceptance
is greater for immediate than mediated group members. Secondly, the
opposite is the case for face-to-face conferences. Thirdly, in the video
situation,node had no effect on a person's perception of acceptedness.
The situation in the audio mode does not need further elaboration as
similar patterns have been consistently obs;rved for other criteria,
However, the results in video'and face-to-face need further elaboration
as similar patterns have been consistently observed for other criteria.
However, the results in video and face-to-face need further interpretation
as they are in contradiction'with the fundamental assumption of this study,
Channe1 capacity is predicted to have differential effects on behavioral
and attitudinal parameters with increasing degradation of informational
variety available. Therefore, one would have expected that perceived
acceptance by others be greater for immediate group members in the video
situation, and that there would not be any major difference between these
two sets of evaluations ip face-to-face as the difference between immediate
group and mediated group would seem to be quite meaningless for this
mode. These expected patterns were reversed for the two modes.

The fd]]owing are some speculative interpretations of these
serendipitous findings: Clearly, channel capacity is a parameter which

offers adequate 1nterpretafioh of the results in the audio mode but cannot
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be extended to video. Therefore, the tentative explanations hqve to
originate from a vantage point that starts at the other end of the
continuum, namely the face-to-face results. Indeed, there is evidence
in the scientific literature that aécounts for the pattern, namely the
importance of the seating arrangement in face-to-face groups for socio-
metric structure. It is generally known from this body of data that people
tend to focus their attention and sociometric choices much more on others
opposite themselves than those beside them.4 The difference in evaluations
of the 'immediate' and 'mediated group in the face-to-face mode is
absolutely consistent with this literature, Again, however, this paradigm
cannot be extended to the video mode because, due to the focussing effect
of the incoming television monitor, it would suggest the prediction that in the
video hode a similar, if not even more accentuated pattern should appear,
but does not. Some other explanatory factor has to be included,since
neither channel capacity nor seating arrangement accounts for the entire
set of results. Indeed, both of these parameters have to this point
operationalized the patterns of interaction rather than their quality.
The gnedter possibility ef involvement and participation possible in the
face-to-face mode seems to bring about a transparency of the boundaries
between the two Subgroups and allows for changes of membership,
modification of solidarity etc. Whereas in the face-to-face mode

the physical separation of the table can be overcome and patterns of
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affiliation and iiking can be estabiished across and beyond it, such
relationships cannot be attained in the video situation,notwithstanding
the level of interpersonal understanding and agreement, This may
possibly account for the patterns of acceptedness‘in face-to-face and
video. To the extent that this interpretation is valid, it suggests, that
for conferences where group solidarity, integration, and participation
are particularly desirable, video conferencing would seem to be
advantageous. Considerable research efforts will have to be made to ascertain
to what extent these results are generalizable and to check the validity
of the tentative interpretations set forth in the preceding paragraph,
vThe results of the pairwise comparisons of perceived acceptedness
by all group members appear then to be infiuenced by a number of factors.
As predicted, perceived acceptedness was greater in video than in the
audio mode (p <L(H).. The absence of differences between the video
and the face-to-face modes is consistent with earlier analyses and
needs no further explanation at this time. Although the numerical
values for perceived acceptedness by all group members were higher in
face-to-face than in audio, the difference was not statistically significant.
This is most probably due to the relatively low level of perceived
acceptedness by the immediate group in the face-to-face mode which was

discussed above.
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Influence of Time on Perceived Acceptedness - Contrary to the

hypothesis, people in the audio mode did not feel more accepted by
the mediated group over the three sessions. Neither the time
main effects nor any of the time/mode interactions for any of the
indices were statistically significant (Table 17). In fact, the
difference of measures for acceptedness in audio as compared to
those in the other two modes increased rather than decreased. No
differences were hypothesized for the influence of time on measures of
perceived acceptedness by members in the immediate group. No such
differences were found on an acceptable 1eve1.of statistical significance
but some interesting trends emerged. The characteristic slump in the
second week which has effected measures on all variables discussed to
this point appeafed ih the audio‘and face-to-face modes. The trend in the
video mode, however, was one of steady increase in acceptedness. This would
suggest that problems in the second week in this conference situation are not
associated with feelings of rejection.

Also, though not statistically significant, perception of

acceptance by those in both the mediated and immediate group tended to be

higher in video té]econferencing than in the face-to-face conferencing.

(Table 17) The trends were reversed for people's .acceptance of.others, ..

where ﬁaceatoaface‘wasusomewhat-higher~than video., (Table i6) No

obvious explanation for these opposing trends is immediateiy available.
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However, the dynamics .of conferences will be clarified by the analyses

of the transcripts and will hopefully offer an explanation of the
différences between the sociometric processes in the immediate and mediated
groups in the three modes.

Perceived Comprehension of One's Contributions by Others

Influence of the Conference Mode - As was the case with the previous

atmosphere indices, the hypothesis concerning differences»in the degree to

which a person felt that others understood him in the fhree conference

modes was supported. Those in the audio mode felt significantly less

understood by the mediated group than did those in video or face-to-face
(Table 18; p £.05 and p &.01). Again there were no differences between the

| .modés in percéived comprehension by those in the immediate mode and the

‘bvera11 differences between modes in perceived comprehension by all

conference members must be attributable to mediated node differences

in perceived understanding. It should be noted that all cdmprehEnsTon indices

for the audio mode are consistently lower than in the other'te]econferencing

groups. This was to be expected for the mediated group but an explanation

of why this occurs in the immediate group also is less apparent. Possibly,

the propiems in the interaction with the mediated group are so strong that they

impinge oﬁ the dynamics of the immediate group. In fact, not only has the

audio mode been consistently the least positive on practically all measures

presented in this #eport but there is also indication that no forms of

adaptation are sufficient so as to at least overcome difficulties in either

of the two nodes or their transactions. This would be an indication that
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Table 18 SUMMARY ANALYSIS OF PERCEIVED COMPREHENSION INDICIES* OF CONFERENCE
ATMOSPHERE--BY MODE AND WEEK

p
t-test
(Scheffé) Direction of
Conference B Paired Positive
Atmosphere Week X Mode (M) AoV Comparisons Atmosphere
Indices** (W) | Audio | Video ; Face p A/V 1 A/F{ V/F| Differences
Comprehended 1 2.51 2.53 2.75
by Mediated 2 2.57 2.78 2.69 |MxW n.s
Group*** 3 2.56 2.81 2.69 |W n.s. ,
Members X 2.54 | 2.68 | 2.72 (M <.05 |<.05}<.01 |n.s.| F>A, V>A
Comprehended by 1 2.56 2.53 | 2.78
Immediate Group 2 2.59 2.87 | 2.67 |MxW n.s
Members 3 2.68 2.65 | 2.69 |W n.s
X 2.60 | 2.67 | 2.73|{M n.s. {n.s. [<.05 |n.s.| F>A
Comprehended ; 2.52 2.53 | 2.76
by A1l Grou 2.58 2.82 | 2.68 |MxW n.s
Members 3 2.61 2.74 | 2.68 |W n.s.
X 2.56| 2.68| 2.72|{M  <.05 |<.01 |<.005/n.s.{ F>A, V>A
* Compound Indices based on responses to: "Indicate, as well as you can,

whether or not people seemed to understand the implications of the
things you said, regardless of whether or not they seemed to agree."

ok Indices can take values from 1.00 to 3.00(perfectly comprehended)

Fokk In face-to-face conferences, the three people on the other side of

,the_tab1e from each respondent corresponds to the "mediated"
group in the technological modes.
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much attention will have to be given to selecting those types of tasks
which can be éfficient]y dea]f with over the.audio system and in the
execution and solution of which the negative charécteristics of the
system have a re]ativé]y 1imited influence. Complexity, both in terms of
the task and the interactions needed for it, appears to be an important
consideration. With increasing complexity one can expect that the

problems of using the audio mode will become ever more accentuated.

Influence of Time - The observed differences reported above
did not change over the three sessions. Neiﬁher theitime main effects or
time/node interactions were significant for éhy of the aha]yses. There is
no evidence to support the hypothesis that, over time, comprehension
of the contributions of mémbers‘of the.mediated group in audio conferencing
will approaéh that of either video or face-to-face comprehension. The
mean comprehension scores by week and by mode are presented graphically
in Figure 14. It is rather interesting to nofe that the slump of the
second week, which has characterized mostxﬁariabTes in the study so far, was
not observed for pérceived comprehension of eifher immediate or mediated
group. The trends which are seen in these data would underline the fact
that, whatever the problems of the second week, comprehension is not én

important factor,
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Summary and Discussion

Several facets of conference atmosphere were explored by having
each conferee judge each other conferee on the dimensions of (1) his
agreement with the person, (2) the degree td which he felt the person
agreed with him, and (3) the degree to which he felt the person
understood his contributions. Judgements were partitioned into (1) mediated
group judgements, (2) immediate group judgements, and (3) total
conference judgements, for the purpOSé'df“fﬁVéStfgatTng group and subgroup
atmospheres in the different conference situations.

For all three dimensions of conference atmosphere, the judgements
in audio concerning mediated group members were significantly less
favourable than those in video and face-to-face conferencing. No
differentes between video and face-to-face modes concerning the mediated
group were significant. This situation was observed in all three
sessions and did not change over the experimental period. "

The above modal differences did not generally occur when the
interpersonal judgements were made of members of the immediate group.
A]thbugh there was a slight tendency for those in audio to also evaluate
immediate group members less favourably on- the dimensions than depth:
in either face-to-face or video, in one of ‘nine individual comparisons did
this reach statistical signifiéance. However, the tendency does suggest
the possibility that judgements of immediate group members along these -
dimensions may be affected by evaluations of the mediated group, or at

least that the two group judgements are not entirely independent. Again,
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the patterns were stable over the three experimental sessions. Beyond tﬁese
statistical results, some further interpretations of the findings are warranted,
'These have to do with the sociometric atmospheres in the conferencing |
sessions and extrapolations from the data to characteristics of the
different modes and their possible future uséé. First; it has been shown
that the audio system produced constraints on all dimensions of conference
atmosphere relative to the .other.systems, - Thiﬁ, together with the results-
from the preceding chapters, point§ to Timitations inherent in the system
for maximizing the quality and complexity of interactions. The data indicate
that the problems are not only attitudinal and related to behaviors of the
individual participants but also effect the structure and dynamics of the
interacting groups. Very serious thought will, therefore, have to be given
to which particular types of tasks can be effectively and satisfactorily
dealt with via this system, |

Second, while the face-to-face.situations was primarily
included in the analysis for comparative reasons, the data suggest subtle
problems in this mode. They have already been pointed out numerous times
in the literature and are of interest for this report only insofar as they are
overcome in the video conference mode. In fact, problems related to
seating arrangements and concomitant influences on group integration and
solidarity weré not replicated in the video mode though basically the same

theoretical parameters should have acted in the latter mode,
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Third, and somewhat surprisingly, there is some evidence to
suggest that video has neither the obVious disadvantages of audio nor
the subtle and less important shortcomings of the traditional face-to-
face conference. Though this may.seem<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>