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«The Instituté for the Future is an independent research organization, foundéd*
as a nopprofit corpofation for work solely in the public interest. It isdedicated
exclusively to systematic and comprehensive study of the long-range future., .
The Institute’s primary aims, as formulated in its Articles of Incorporatior; '
are fourfold:

’e, -

«. . .to enlarge existing understanding concerning technological, environmental,
and societal changes and their long-range consequences; to develop new
methodglogy e can?' on such.tasks; to make available without discriminatjon
the ®sults of such r¢search and scientific advances to the public; and to serve
as an educationakand training center for selected persons from business, gove{n—
mgnt, foundations, and universities with respect-to stch re;earqh'ndctivities.”

-

. ’

The Institute's research program has two major components: qjevelopment of
forecasting methods for the analysis and synthesis of potential futures, and
the abplication‘—o\' stich methods to the problems of society. Among the general
areas of this research are the fiture state_of the URion; the influence of future
.. téchmological developments on socketal trends; social indicatoss and the quality
of life; and ,lgng—:ango'urban and national plannjng. More specific topicc.hfwe .
also been &x, minegly Such as the fjgpre“df housing, plastics: computers, com- ., '
mﬁnicat\foﬁs, insuranct, education, and employee benefits. Fnstitute research
generally is conducted by means of sych futures-analytic techniques as. the,
. Delphi’ method, crosssimipact \analysis, #nd simulation,*as well as the more -
traditional methods of physical- and social-science re'search'. R
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based teleconferencing. ’

SUMMARY OF VOLUME II

1

This document constitutes the second research report in a continuing
jinvestigation of group communication via computer networks. An earlier re-
port* described in detail the design and implementation.of a system led

FORUM; this system has served as the basis for a series of Tleld tests de-

131gned to identify the basic parameters of human interaction in computer-

_‘Considerable interest has been created by the cbservation that computer

networks might soon link together human participants in éost-effectrve group

discussions across geographic and political RQoundaries. In the course of
the research described here, we have had the oppdgrtunity not only to orga-
nize such conferences but to evaluate them with an’ increasing degree of pre-
cision. our results suggest that efficient commynication can take place,
often among persons who havenot previously been "in c!Ptact with each other,
and at what appeats to be cost-effectife rates. We have found that interac~
tion within conferencing groups has not been related to prior face-to-face

acquaintance of participants but has represehted neu patterns of associa-

.tion. We have established that the integration of large-scale data bases

within the context of ongoing conferences is technically feaslble. Finally,
we have also observed an increasing trend toward problem-solv1ng activity -

among groups using FORUM, an observation which, together w1th other factofs,

" has encouraged us to undertake extended experiments in operational settings.

Ten conferences involving small groups which range in slae from 3 to
30 participants are described in detaiP in the present report. The analy~
sis of these conferences;is based on a ta?onomy of Yroup communication

«

through’ electronic medla. This taxonomy has been developed in collaboration
. + * -

s
.

*Jacques Vallee, Hubert M. L1p1nsk1, and Richard H. Miller, Group Com-
munication through Computers—-Volume l: Design and Use of the FORUM Sys-
tem, Institute for the Future, Report R-32, July 1974.

’
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with a number of other research groups active in this field and has led to
the identification of a set of spezific statements that describe basic man-

\

agerial, social, and economic issues ;n'computer-base&‘interaction. The

" most significant findings to date have been related to the pqgsible impacl
of computer-based communication on work pétterns and. its considerable po-
tential as a novel medium for networks of difpseminated pe;sons. Our cur-
rent evaluatiop of its potentials, as wgllqasfits problems, is presented )
in this repo t;- ’ .

A statefpent of statisgical results and an extensive bibliography are

also provided.

O ‘ .
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A ‘
I. HUMAN INTERACTION THROUGH ELECTRONIC MEDIA*

R -~ 4

,,/ | " | I . 1
j 3 .
New medla of communlcatlon have tradltlonally be -~ & f the dreams
of technologlsts and’ released to the general public liccle thought or

research cébnecerniny likely socia} effects or necessary regulation. Initial
development expenditures emphasize te¢hnological feasibility and dollar costs
as measures of utility, with social scientific research used only in 1ater
stages of analysis. ?he almost nonexistent literature on  the sociology of

the telephone--invented almost oo years ago--is only ‘one example of this :
phenomenon. A generally acknowledged"bibliegraphy on,ghall group research

by McGrath and Altman** contains‘2§699 entries, onIf‘six of which deal with
situations other than face-to-face commun;cation. N ' v

®ur own 1avolvement in this research began with a computer program

called FORUM. FORUM functlons as a medium of interpersonal commupication

for s activities as group conferenc1ng, joint writing projects, elec-

tronic notepads, and questionnaires. It is one of a growing numbex of

tomputer-assisted teleconferencing systems in various stages of develop-
ment.***}aFORUM allows people who may be geographlcally separated to commu-
hicate either in real tlme or on a delayed basis. 1In addition to its op-
eratlon as a conferenc1ng dev1ce or guestionnaire generation apparatus, .
FORUM serves as a limited storage-and-retrieval system with the various

conferences as the'data base. The form of all communication withifi FORUM s

is currently limited “to input from computer terminals although:4

ments with a parallel voice channel have been conducted.

4
d

B
v

. ; |

. |

. |
*Portlons of this report have beefi published prev16us1y in several

profess1ona1 articles. Sed the Bibliography_at the end of this report for

specific titles, 3 \

**Joseph E. McGrath and Irwin Altman, Spall ‘Group Research, New York:
Holt, Rinehart & Winston (1966). .

*khkSee Group Communication throuqh'Computers--Volumeél Design and Use
of the FORUM System, Institute for, the Future, Report R=32; July 1974. Tl
N T




In order to begin with the assumpt%on that FORUM is a "communications ©
medium", we must clarify the meaning of this term. From an engineering
point ~° ‘ew, a "medi anolves only the inherent properties of a par—
ticul . smission eij?%bnment. However, the narrow definition of "medl-
um”" has been extended in most social research to include any system which
is used for conveying messages among persons. Thus, face-to-face communi-
cation can be considered a medium of communication, even though the. physi-
cal medium which is actually being used is the atmosphere. This report
assumes a broad notion of a communications medium, including the social con-
ventions associated with' \e transmission envirorment. a i
The criteria for evaluation of a medium of communication typically in-

VOive comparison with other media. Since the medium most familiar to the
majority of us is face-to-face communication, there is a tendency for this

to become the standard of judgment. For example, Anna Casey-Stahmer and

Dean Havron have studied groups of people gathered at communications sta-
tions and interacting with groups at other stations, comparlng -the amount

of electronic communication between stations with the comnmunication wgth;n-
the face-to-face groups at each site.* This approach has offered interest-
ing data, but it should not lead us to assume that face-to-face communlcatlon

=

is the "ideal" medlum One needs to exhibit great care in such comparisons .

a

because telecommunlcatlons media are not necessdri y surrogates for face-to-

face patterns: It seems more likely that each me 'um has its own inhérent

characteristics which should not be expected to mimic face-to-face patterns.

At the same time, computef-based systems are too often evaluated and ana-

s

lyzed solely in their own terms. In the case of FORUM, we want to relate
observations of the medium to an txternal standard--one”which can apply to

L
many media--as much a$ feasible.’ )

, In turniﬁg to the literature of group cqﬁ;;;ication, however, we do not

read11y discover general prlnC1ples or procedures which are easily adopted

as “standar&", “Instead we f1nd a scattered 11terature, often highly special-
1zed, which lacks coordination. Individual researchers (and often "schools"

of thought) provide rich information within strikingly narrow frames of

*Anna E. Casey-Stahmer and M. Dean Havron, Planning in Teleconference
Systems, Human Sciences Research Institute (Nevember 1973).
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Fﬁgure 1. The FORUM Environment
Top:

0laf Helmer and Jacques Vallee using a hard-copy terminal f
3°${Q$i, Robert Johansen typing at afcathode ray tube (CRT) device

-
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reference. Also, with respeét to social dynamics, theée research efforts
concentrate almost exclusively on face-to-face communication. Beyond the
literature of face-to-fzze, group process research, little haq_been done to
apply derived principles of face -to-face group communication to other média.
In 1963, Alex Bavelas offered this summary, appraisal of the relation-
ship between the research in face-to-fdce communication and that in elec-

tronically mediated group communicatfbn;
[ M ~
...the findings are, in most cases, only remotely related to tele-
conferencing. The 51gn’f10ant contrlbutlongof this work lies in-
stead in the methogs and teéchniques of quantitative study that have y
been developed, and in gengral: hypotheses about social process in .
~_ terms of which specific pr0p051tlons relating to teleconferenclng
may be formulated."* St , ¢
'Y . » -
, R .
Bavelas went on to say: "Itwappears that published information bearing di-
rectly on teleconferencing 'is practically nonexibStent".** And although much
relevant résearch has been done w1th1n the last ten years, tHe lack of

published mater1a1 remains as obv1ous as at the time of Bavelas observatlon.
Certaﬁnly the literaturé of group process. is broad and provocative, and ’

the potential for relating group process research to commu?ication research

is real, though complicated by many factors. Alex Reid, while'recogni;ing )

the complexities, offers an optimistic view of ‘near-future 'possibilities;

"There seems every opportunity for a fruitful transfer of both
theory and experimental method from social psychology to tele-
communications engineering, a transfer that will be particularly
valuable as the telecommunications system moves away from simple .
one-to-one voice communicaticn toward more SOphlStlcated visual )
and multi-person systems,"**#*

With this background on social researeh in telecommunications, the de-
\ !

sign of social research performed so far with FORUM can be summarized
3 \ ) .
]

around two sets of questions! - ‘
- . o N\,

n, \\ !
' 5 .

*plex Bavelas, Teleconferencing: Background Information, Research P
per P-106, Inst&tgtiJfor Defense Analysis (1963), p. 4. 7
12

**Ibid., p.

!

i}

¥*xkplex Reid, New Directions in Telecommunications Research, a report
prepared for the Sloan Commission on Cable Communications {(June 1971), p. 39.
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‘ 4
What are the operational characterlstlcs of FORUM as a communlca-
tions medium? , what are the characteristic social patterns of

FORUM communlcatlon, and how might these be altered? v "

What d¥e the likely social effects of communicatding via FORUM

on the ;nd1v1dual and on the group? How can- these social .ef-
How can FORUM be compared to other media?

fects be measured?
- In d351gn1ng FORUM research to answer the first set of questions, we

have ‘devised -a mathod for plottlng characterlstlc social pattefhs and for
Samples of these graphs appear in‘Chap- |

analyzing the resulting graphs.
&

ter III of this report ‘and’ in Appendlx 1.°
« In the second set of questlons, the problem of\comparlson with other-
media has led to a search for a general taxonomy—-that is, a comprehen51ve

c1a551flcation system for celements of group communlcatlon—-whlch could be
Such a

employed across média in varioug group communlcatlons situations.

'taxonomy would frame the most funddmental questions which must be asked in
order to assess a particular communlcatlon 51tuat10n involving any group.

‘1ese questions must apply across media (including face-to-face), and they

must be flexible enough to encourage development of a broad range of re-
Some components of a preliminary taxonomy are proposed

»

search techniques.
[ ]

in Chapter II of this‘-report.
The se~ond set of questions has further Ied to the development of a

variety of measures for evaluating social effects and to the application
¢ <,

Finally, we have been able to extract

0

’
.

of these measures in field tests.
a set of hypotheses for continued testing.
Through the development of the computer conferencing medium and the

identification of its parameters, we have been able to experiment with a

tool for 1nterpersona1 communication as well as for the study of that com-

The improvement of interaction among groups of experts is a

munication.
With a computer-based communications

{ -
special case of central interest.
t is possible to test a wider set of hypotheses than has been pre-

’ tool, it i i
viously accessible to researchers who have explored the value of the Delphi
While the pres-

[o» ;
and other techniques for the aggregation of group judgment.
ent report is but one step toward this improvement, we 'have established

] ,
with it a baseline for future efforts.
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IL. RESEARCH APPROACH
1 s
A. METHODOLOGICAL FOUNDATIONS
- -The social ‘research which is Eurrently being done by various groups .
studying personal_comﬁunications medi@ can be divided %pto threg,bsometimes y
P overlapping categories: \
. ° ® Laboratory experiments N
4 ' . .
. e Field tests . N : -
’ M t,l . :
® Survey research . . . s w, oo
N Vi R S
o B ¢ \.\,
A summary of these Qroups, together with their research styles, is presented N

) ) 1n Flgéie 2. : ] . ) ?\\

K A c R ¢ .
]

1. laboratory Experiments .

< The classic research approach ?rises out of the traditions of experi-
mental Rsychology. The goal here is to controliénd manipulate certain key. .
elenents (indepenéent variables), while mgnitofing‘the resultant effect on
other elements (dependent variables). To minimize the problems in monitor-

ing the many variables surrounding a social situation, laboratories are used

-

to establish a controllable environment. These laboratories are then de-
signed in such a way that they replicate (or at legst approximate) the "real‘
world".

In the case of comﬁhnications research, the problems of control have
been magnified. In even the most "simple" instances of interpersonal com-
munication, multiple complexities are always present. A ‘researcher must at-
tempt to isolate the effects of a communications medium f;om the interrelat-
ed effects of such things as group dynamics, personal attl@udes, and topical

. content of the communication. In a situation such as thlS} there is the con-

stant dangexr of simplifying the "real world" to meet the limitations of the

laboratory. However, a review of ongoing laboratory work is quite rewarding.*

N *A more detailed anélysis of such research is given in Johansen, Miller,
' and Vallee, "Group Communication through Electronic Media”, Educatlonal
Technology (August 1974). Also in: The Delphi Method: Technlques and Ap-
plications, M. Turoff and H. Linstone, eds., Massachusetts: Addison-Wesley
Pubiishing Company (in press).
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Bell Laboratories, for example, has pleduced much ¢5rk in communications

research* "using variations in experimental methodology. 0Ongdoing work at Bell

F)

* o . - o N . )
Labs is now concentrating on the behavioral dimensions of two-person, face-
D ' %

to-face commuglcation, with .an eventual goal being the deOelopment of a pro-
cedure for comparing and evaluating different media of 9ommunicetion.**

At ihe Johns Hopkins University, Alphonse Chapanis has‘been'doidg.}ab-
oratory research "aimed at‘diSCOVeriﬂé principles of human comméinication
that me;*batuseful in the design of conversational ccmputers of -the future&\f*;
Chapanis has done a series of laboratory experiments comparing audio, hand-

written, teletypewrltten, and face-to-face communication. The tasks were

'carefrlly selected to be credible "real-world" situations, but the two com-~

§

municators were always identffied as "seeker" and "source". \Shus, the ex~

perimeqts actually used informatiou-seeking and’information-giving tasks.** **
' Another recent set of experiments which are relevant'.to research on

group commun%pation media was performed by Klaus Brockhoff, et al., at the

University of Kiel, Germény ***** Using bank .employees as subjects,

Brockhoff conducted 1nqu1r1es in the areas of finance, banklng, stock quo- -

tations, and foreign trade. Among the independent variables measured for

effect on group performance were medium (face-to-face Wvs. eoaputer), group

size (in the range 4- 1l), organlzatlonal structure (open-ended discussion

vs. Delphi), 1nd1v1dual expertlse as measured in varlous ways, and question

type (forecasting vs. almanac-data). Unfortunately, Brockhoff s work
§

KY

*E.g., Clauﬁe E. Shannon and Warren Weaver, The Mathematical Theory of
Communications, Urbana,-Illinois: University of Illinois Rrﬂss (1949).

**See J. Douglas Carroll and Myrqn Wish, "Multidimensional Scaling:
Models, Methods, and Relevance to Delphi”,.in Murray Turoff and Harold
Linstone, eds., The Delphi Method: Techniques and Applications (in press).

***plphonse Chapanis, "The Communication of Factual Information througﬁ,
Various Channels!, Information Storage and Retrieval, Vol. 9, p. 215.

*kktTheo classification of tasks is an essential problem in the research
of media for group communication. Though no standard typology has yet been
adopted by the entire field, the Communications Studies Group has developed
one framework called Description and Classification of Meeting's (DACOM) .

t wxxax%g]aus Brockhoff, et al., The Performance of Forecasting Groups in
Computer Dialog and Face~to-face Discussion,unpublished.
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provides no clearcut findings regarding the independent variable of medium

30

(the most germane to our,work with FORUM), since-it was varied simultaneously
with organizational structure (i.e.,  the computer meagum was used oﬁly‘w%th
the Delphi~stfucturé, and face-to-face only with open-en d;écussion). =

It should be noted that the majority of laboratory zgzeriments involving
communication processes havectyplcally concentrated on two-person communlca-
tion with cleardly defined tasks. - Thus, t1me to solutlon of the task “is often
a major criterion. Also, some of the inherent problems of simulating the .,
"real world" in a laboratory arise from the lack 3f contlnulty in ‘this envi-
ronment. These factors raise valldlty questions about the experlmental ap-
proach, although it certain%y has its appealing aspects, including the high
degree of control and the ability to isolate key factors.

2. Field Tests : ’

In order to clarify the distinction between labofatory and field tests,
we should consider briefly the theoretical characteristics of a quasi

experiment:’ ¢

"There are many natural social settings in which the research per-
son can introduce something like experimental design into his
scheduling of data collection procedures (e.g., the when and to
whom of measurement), even though he lacks the full control over
the scheduling of experimental stimuli (the when and to whom of
exposure and the ability to randomlze exposures) which make a

true experiment possible. Collectlvely, such situations can be °
regarded as quasi-experimental designs."* - .

For our purposes here, field tests are defined as explorations of ac-

tual, "real-world" situations with a minimum of experimental manipulation.”

In this sense, they are quasi experiments, though considerations such as

randomized sampling are usually not involved. Thus, in genreral terms, some

. of the techniques of the laboratory are applied under less controlled

circumstances.
Such a field experiment in electronically mediated group communications

was performed at Carleton University (Ottawa, Canada) under the auspices of

*Donald T. Campbell and Julian C. Stanley, Txperimental and Quasi-
Experimental Designs for Research, Chicago: Rand McNally (1963) , P 34.
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the Department of Communications, Canada. , Jay Weston and Christian Kristen
were.the principal investigators in this dlirect comparison of three communi-
pations‘media (face-to-face, audio, and video), which wgre used as a basic
) 3

part of the pedagogy in a human qpmmunications course.* QOur research has.
revealed very few comparable effo¥ts at analysis of group éommunication
through altexnative media. .Thus,\this effort should become an important
prototype.

Another example of the field test approach is tha; applied by the
British Columbia Telephone Company in their 1n1t1a1 tests of the Confrav1-

sion system for video conferencing. This system, given the same name as

/that ‘used by the British Post office, prov1des 11ve television links be-

tween two confexence rooms located . in Vancouver and Victoria. Under the

d1rect10n of Anders Skoe, a process for 1n1t1a1 field tests was developed
and 1mplemented before the system was to be made generally avallable. In
ehls way, the British Columbia Telephone Company group hoped to begin as-
sessing the behaviora}l impace‘of the-medium on' the people who would be us-

iﬁg it. Also, this behavioral goal was 11nked to initial technical tests

of the system'and longer-range soc1oeconom1c forecasts.**

‘An important characterlstlc of field tests is the ability to run them
over a iong period of time. Thus, the credibility of the test improves
since it is conducted with a sense of cont1nu1ty and 1ntegrat10n with every-
day experiences. One example of such a field test is that be1ng conducted
by'the New Rural Society Project in Stamford, Connecticut. 1In this case,
two banks, located in_seemford and Ne@ Haven,” are connected via an audio con-
ferencing system Qith a studio at each location. The time period for the
test, is six months, and a bettery of guestionnaires has been developed to
assess both .user expectations of the system and user reactions at various

points in time.

*J. R. Weston, Teleconferencing and Social Negentropy, presented to In-
ternational Communication Association, Montreal, Quebec (April 1973), p. 8.
See also,. J. R. Weston and C. Kristen, Teleconferencing: A Comparison of
Attitudes, Uncertainty and Interpersonal Atmospheres in Mediated and Face-
to-Face Group Interaction, The Social Policy and Programs Branch, Department
of Communications, Ottawa, Canada (December 1973).

**personal correspondence from Anders Skoe, sociological analyst, Brit-
ish Columbia Telephone Company, (25 September 1973).
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amount of systematic data in actua.
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field tests can vary fram quasi ex;e

3
3
.
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. eontrol over variables, tO mOLsr wj =t ot ‘ ¢

3. Survey Research

The basic tools of survey ruvsear o oo- :

. .
-

4 In communications research, untigus §: ¢.¢ . . & -

of the survey researcher, For e¢xarng.c, ..: o«

.
PN

their needs for media which they hawe o ¢ = g«
niques of survey research remain oa.: - P .
be used creatively to gather inioima’. . V///’ a : '

dia and speculations about futu

l‘“ :‘3"'"‘1 .

A good example of survey teonng . .
a study by Dean Havron and Mike avert.o. « . Ve
plan and instrument for a survey > nes s .
for teleconference facilities and ej..,e« 7 s
Averill designed a guestionnaire wil & . €L
conference users: asking then a seriv. 3 .
conferencing style and the jposoibiaiizre. . f @

A similar project was direct.t i, v oo
focused on existing travel jatterns (e e ¥
and Toronto. A questionnaize abaiii . tere - ? o - :
these cities sought to determine why, ¢ .« .. 7 ‘ a
(rather than use alternative comngn: ' S o

tives. In this case, the overaii

AT S : . v
i

*M, Dean Havron and Mike Aver ,
of Teleconference Needs Amony ipveornner’ ¥t i o
Economic Branch, Department of lofmini 4t. * . e .
(30 November 1972), p. 1.

e
>

**See James H. Kollen, "Transie:* . 4 :
A Research Proposal”, Bell Canada (Febi ous "o
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possibilities for substituting electronic cpmmunicétion for travel in inter-
urban exchanges.

Dean Havron, with Anna E. Casey-Stahmer, was also, involved in a project
which used survey techniques to asgess existing teleco&munications systems, ¥
In an effort to establish a general approach to research in telecohferencing,
they developed a grid to classify teleconferencing system dimensions and
characteristics through information gathered in interviews with actual users.

The techniques of survey research are certainly relevant to the social
evaluation of communications=media and are frequently employéd,’even in more
controlled situations such as those mentioned earlier. '

CSG, IDA, and FORUM Research

In 1970, the Communications Studies Group, which we shall designate
simply as CSG, was founded in London, England, with direct support from the
British Civil Service Department and Post Office. CSG has now become a ma-
jor center ofgtelec;mmunications research, building primarily on a labora-
tory'experiments style, but also using nearly all relevant research styles.**
The group has completed more than 75 studies of various aspects of media ‘
usage, concentrating particularly on the effects which alternative media
(face-to-face, audio, and audio-plus-video) have on group problem-solving
effectiveness and user satisfaction.***

Among the principal S}hdings of CSG is the observation that the choice of

medium affects conference outcome significantly only if the task is one for

\

*Casey-Stahmer and Havron, op. cit.

**One of the approaches which was pursued early in the CSG work was that
of mathematical mode}ing toward what was called the "Telecommunications User
Impact Model". These efforts have been postponed now and suggest that the
present”state of research involving group communication through electronic
media is not sufficiently developed to justify the application of mathemati-
cal modeling technfques. Our own experience supports such an appraisal,
though some efforts (such as those of A. J. Seyler) continue to explore pos-
sibilities' in this area.

***They have also done some media development, the clearest example be-
ing the Remote Meeting Table (RMI) system which is now in operation in

‘Great Britain. This system was designed for group audio conferencing, with

connection between multiple meeting rooms, each of which is equipped with
microphones and speakers around a circular table (CSG Final Report, 1973).
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which interactibn is necessary and personal relationships are relevant to

the outcome (e.g., negotiationor interviewing, but not information exchange

or problem-solving). CSG has also found that acceptability of a new medium

is' strongly influenced by such factors as location of equipment, the way in.

which the medium is introduced to new users, the extent to which present
communications requirements are satisfied, and the ease of use and reli-
ability of the new equipment. Acceptability also appears to be éependent“_
on task type, with all three media‘being acceptable for problem-;olviné and
information exchargye~while only faceito-face (and video to some extent) is
suitable for meeéings involving personal relations or conflict. «£SG has .
gathered some data'on ;élative costs of alternative media and on probable
impéct on feasible office locations; in this area, the group's tentative’
finding, is- that narrow-band telecommunications (i.e., audio) offer con-
siderahly wider possibilities tﬁan the much more expensive video.systems.

One other important source of research methodology has contfibuted to
the development of our work with FORUM. This is the work of the Institute
for Defense Analyses (IDA), which began in the early 1960s. One of the

",

first organizations to consider teleconferencing research directly, IDA fo-
cused on the possible use of such communications media as telephone, tele-
typewriéer, and/or television in international relations. Of special in-
terest was the potential.for using teleconferencing in crisis-negotiation‘
situations.

The theoretical work done by the IDA is still instructive for research
design involving group communication. }igure 3 shows the key elements iden-
tified in these studies. IDA's approach included simulated crises in lab-
oratory situations and field tests using different combinations of media.
This series of studies, which has only recently been released to the general
public, can be considered a methodological forerunner of the work which is
described in this report.* (

Building on the methodological foundations provided by these ongoing

studies, our own work has moved toward a model for field experimentation.

*Gerald Bailey, Peter Nordlie, and Frank Sistrunk, Literature Review,
Field Studies, and Working Papers, Research Paper P-113, Institute for De-
fense Analyses (October 1963), p. 2.

.
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What alternatives What goes on in What makes a good
are availakle? a conference? ) teleconference?
* | Teleconferencing ~ ] Teleconferencing | Teleconferencing
arrangements o processes " criteria
Equipment variables “Interaction variables Decision time
¥ v 1
Procedural variables influence variables Accuracy of perception
Structyral variables informal behavior Similarity of
! of perception
Situational variables Acceptance behavior © -

Degree of agreement
Cultural-linguistic

effects Satisfaction with
decision ’

' Knowledge of values
v L and expectations

ey

v

Figure 3. Typical Predictive ‘Sy«tem for the Experimental
~Study of Teleconferencing*

’ .
*From the IDA teleconferencing studies; Bailey, Nordlie, and Sistrunk, op. cit.,
pp. 1-19.
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crises, and social determinants), intervening variables (e.gT, interaction
process), and criterion variables {(e.g., group satisfaction and group
outcome) . * ..
. ) Our initial attempt to construct a taxonomy has been similar to the IDA
effort, but has not assumed the crisis orientation. Also, our efforts so
far have not treated the dynémic aspects of the communication,fbut have con- 4
centrated instead on the elements in a communication situation before the
interpe;sgnal process begins (see MA's category "Teleéonferencin?\Arrange-
ments"). Our first, partial taxonomy (shown in Figqfe 4) hag thus been ar-
ranged to suggest a varied weighting among five key factors, none of which
will be completely discrete. Fof~instance, if members of a given group have .
a'very high need tO communicate, they are more likely to make appropriate
. efforts to gain access to any medium, even if it is difficult to use or un-
familiar to them. Conversely, familiarity with a particular medium is
! I likely to be a very important factor in the choice of that medium for prac-
tical communication. . )

In addition to our own initial taxonomy of preconference factors, we
are aware of several other taxoromic efforts which are potentially relevant
to FORUM. For example, Rudy Bretz has constructed a taxonomy of communica-
tions media which-he divides into eight classes according to .the coding

« process which is being employed for sending messages Ye.i., audio/motion/
visual, audio.only, print only, etc.). Having established this taxonomy,
he then traces the necessary decision points in making a choice of the sim-
plest medium available to fill a specific instructional need. Using the
taxonomy suggested in this report, his decision would be based within the
sections labeled "Medium" and "Task". The dimensions of "Persoh", "Group",
and "Rules" are thus not incﬂuded in the Bretz taxonomy.**

Another approach to selection of media for instruction was developed

R

by C. Edward Cavert.*** His very usable technique operates from a matrix

:
/

*Bailey, Nordlie, and Sistrunk, op. cit., p. 14.

’ **Rudy’iretz, The Selection of Appropriate Communication Media for In-
struction: |A Guide for Designers uf Air Force Technical Training Programs,
Report R-60]-PR, The Rand Corporation (February 1971), p. 30 ff.

“F -

***5ee Cf, Edward Cavert, Procedures ‘For the Design of Mediated Instruc-
tion, State University of Nebraska Project (1972).°
&
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L

Physical properties of medium t

.

Characteristic communication propernty

* Management/control of channel

Channel capacity - bhandwidth
Symmetry of channel capacity
(e.g., l-way, 2-way)
Commonality of access to medium
Reliability of medium
(e.g., access, impairments)

Form of messages (e.g., voice, print)
Feedback to users

Management/control of messages

Time and speed of message handling
Memory/storage resources -
Access procedures

Cost
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ELEMENTS
OF
GROUP

TASK

Maximizing vs. optimizing tasks
("most vs. ''best')

Specificity of goal

Time constraints

Need for closure

Need for particular message form

Divisible vs. unitary tazfs
(possibility for mutu# assistance)

"RULES

Specificity of rules

Amount of preplanning for meeting

Social conventions

Tralning procedures for the use of
_ medium

COMMUNICATION

PERSON

Attitudes toward task
Attitudes toward media
Attitudes toward group
Perception of self with
respect to group
Personal incentives

Biographical characteristics
Personality characteristics
Social role (in group and
outside group) ‘
Physical characteristics
{e.g., physical impairments)

(e.g., nonverbal, skills)
Access to alternative media

Personal communication patterns

GROYP

Size ‘ -
General structural properties
(e.g., role hierarchy, etc.)
Organizational climate
(e.g., incentives, hostility)
Importance of task
Reason for group's existence
Financial limitations
Ease of access to media
Access to group members via
media

* Figure &4,

Identification of Elements in a Group Communication

Situation (before Process Actually Begins)

31
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showing available media on one axis, with a modification of Blpom's taxon-
omy of learning on the other axis. (Bloom's taxonomy is a well~known tech-
nique for classifying types of learning, from rote memorization to ability
to applycknowledge in new contexts.) Cavert then suggests that each avail-
able medium be matched to the level of learning for which it seems most ap-
propriate and that the overall media strategy of a school include a dis-
tribution of available media across types of learning. Thus, he has de-
veloped a simple technique for assessing. the general choices of media for
various needs within some overall design.

Another basic taxonomy, which differs scmewhat %n its approach to me-
dia, is that developed by Fred Lakin.* This taxohomy functions as a cod-
ing sheet which includes a general format for classification and possibie
exceptions. Though this approach is not yet developed for choice among me-
dia, it represents a good general format which is quite practical for, ini-
tial classifications of media.

With such a variety of incomplete, but possibly useful taxonomies, it
was necessary to attempt a synthesis. With this goal in mind, we sponsored
a small workshop devoted to the clarification of these issues at the Insti-
tute for the Future in February 1974.** For this group, "taxonomy" meant a
loéical structure through which fundamental elements of group communication
could be classified. "Medium" assumed a loose definition which included
face-to-face communication. The issues in creating a taxonomy were identi-

fied ‘as:

*See Fred Lakin, Media for A Working Group Display (available from
Fred Lakin, 218 Waverley Street, Palo Alto, California 94301).

**The participants in this workshop were: Garth Jowett, Department of
Communications, Canada; Lee McMahon, Bell Laboratories; Martin Elton, Commu-
nications Studies Group; Jay Weston, Carleton University; Christian Kristen,
University of Montreal; Robert Johansen, Richard'Miller, and Jacques Vallee,
Institute for the Future; George Jull and James Craig, Communications Re-
search Center, Canada; Mike Averill, National Film Board of Canada; Tony
Niskanen, Arthur’'D. Little, Inc.; and Dean Havron, Human Sciences Research,
Inc. The workshop group was kept small in order to promote maximum interac-
tion and thus did not include- everyone doing key research in this field.
However, 1t was hoped that this initial face-to-face workshop would build
the basis for broader exchange of research approaches and results.
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e Defining essential elements in a group communication situation;

) Determlnlng an appropriate level of abstraction for dlscu551ng
these elements;

e Fitting these elements into a formal structure;
e Drawing boundaries around key factors; and

e Testing the resulting structure on real situations.

The éiscussion led to a general. agreement that static frameworks for
analysis may have been pushed too ‘far 1n existing research. A taxonomy must
be able to describe a communlcatlon 51tuat10n in fundamental terms, and per-
haps the most fundamental:characterlst;c of communication-is that 1t goes on

over time. Thus, descriptors 'of a communication situation may be less impor-

tant than the general states of the group before and afte;‘communication nc- ",

curs. A viable taxonomy must consider not only the meeting of persons in a
communication situation, but-the relation of this meeting to largér proc-

esses. In the past, research has often focused on what can be measured,

'thbugh the things which are hardest to- measure eould actually be the most

impertant. g

, Figure 5 shows the working taxonomy which the workshop developed. It
incorporates the elements of group communication into an overall process of
cémmunication through timé. Any meeting is itself considered an "episodet .
in an ongoing coﬁmu?icapion,prqcess. The problem; of course, is the devel?

3

opment of techniques for analyzing.and comparing state ‘'variables after these
have been identified as important.. .
Thé workshop was therefore successful in beginning a dialogue among ac-
tive research groups and in identifying an overall taxonomy which seems com-
In our future taxonomic efforts, more attention will, of course, hLave
to be given to g{dup dynam;es. With the exception of experiments involving
conference telephene,* little consideration has been given to the theoreti-

cal (i.e., in terms of taxonomy) or behavioral aspects of group interaction

&

*See Communications Studies Group, Progress in 6urrent Experiment,
W/71132/CH (1971), Communications Studies Group, Bargaining at Bell Labora-
tories, E/71270/CH (1971); and Casey-Stahmer and Havron, op. cit.
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Aspects of Group Communication over Time
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solely by means of a teleconferencing medium. This situation is analogous

to the three-body.or n-body problem in plwsics: a description of two-body
interactions reveals little about three-body or n-body interactions. Simi-
larly, little research besides the communication network studies by Bavelas
or' Smith and Leavitt has dealt with any of the behavioral or theoretical as-
pects of the n-body problem of communications. The introduction of "partici-
pation maps" in.the analysis of FORUM conferences repfesents oné attempt at
describing this interaction. ’

Future research with computer-assisted media such as FORUM demands in-
vestigation gf this n-body problem since the typical scenario includes sev-
eral use}s, each connected to others by means of a terminal. The peculiar-
ities of computer conferencing do not allow a facile transfer of theoreti-
cal or behavioral findings to other media due to differences in (a) time
and synchronicity of interaction, and '(b) the fact that interaction takes
place through a keyboard. Since it seems evident that the interaction of
three or more individuals by means of different eléctronic media is affected
by the limits ;nduconstraints of technology and human engineering, the prob-
lems of n-body communications should be/a high priority subject for future

investigation. : ‘ .

Another technological‘consideration in studyipg groué interaction via
elec crogic media is "medium memory"; that is, the capability of a medium to
produce a record of an interaction and to make the record available to the
user. Information theory and communication theory have often dealt with
"channels with memory", but only on a technological/engineering basis. The
various behavioral aspects of "medium memory" (for example, its presence or
absence, its availability to users, and the extent of the record) may be
significant in the use and perception of teleconferencing media; these as-

pects muct be examined in future research.

C. TYPES OF HYPOTHESES

parallel to the Institute's taxonomy development effort was an attempt
to generate and classify hypotheses or statements about network conferencing

based on current experience with FORUM and knowledge of small-group research.
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As part of this effort, a typology of hypotheses was developed in the fol-
lowing -vay:' “
Consider statements of the form: "FORUM has property PJ. These may

be crudely classified in two ways. "Type 1 statements" are statements of

fact deriving from the implementation of _the system and demonstrable in

pnysical terms. An example might be: "FORUM enables remote users to ex-
change alpha;numgric messages.j; We use the term’"Type 2 statements" for
those assertions about FORUM that derive from its nature but are only demon-
strableiiﬁ social terms. For instance, the statement that "FORUM enables
remote users to engage in joint authorship" may be true physically but false
in social terms if the system is not perceived as useful by the authors.

Many statem;nts about FORUM, hawever, fall outside of Types 1 and 2,
leading to an extension of this classification system. They are of the
form: "FORUM has property P when compared to medium X". An example would
be the statement that "FORUM leads to better recall than face-to-face in-
teraction". Such statements have been classified as Type 3 statements.

Finally, some Statements, which we have called Type 4 statenents, are
simple assertipns of facts concerning human or group behavior and can be
assumed to be medium-independent, although it may be necessary to test them
under computer conferencing conditions to prove the point. Example: "Groups
under stress function better when.strong leadership is present."

Six researchers at the Institute used the FORUM system itself to pro-

pose hypothesés to be classified in this fashion in the course of an "Experi-

‘mental Design Conference". Altogether, 267 hypotheses about FORUM were gen-

erated anonymously in this fashion.* The statements were taken from the
transcript and transferred onto cards for converiient sorting. The deck of
cards was then circulated among the staff for a "secret ballot" allocation

of types to hypotheses. The resulting distribution was the following:

ﬁAnonymfty as a desirable feature in group communication through compu-
ters was first introduced in the Delphi context. FORUM supports an anony-
mous mode through which participants can make irtries into the record with-

out being identified.
B

"3 l" . N
Wwid /
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Type 1: 3 hypotheses ,
) 2: 83
3. 30
4: 146

This unconventicnal approach to hypothesis generation, using FORUM itself to
stimulate the expression of hypotheses about FORUM, was a complement to (and
a release from) the more classical process of theoretical exploration which
wag described in the earlier sectioﬁs of this chapter. The technique ap-
peared to broaden the scope of ‘tesearch design.

! Aftef hypotheses and statements were identitied and qategorized, we
turned to a determination of the experimental mode best suited tp each.type ’
of hypothesis. Given the bas;c research approaches (laboratory experiments,

., field tests, éurvéys,,and pgssibly models), we arranged the types of hypoth-
eses and the gxperimental modes as shown in Figure 6. Typé 1 pypothéses
can be easily tested in a laboratory environment and do not cancern the so-
cial effects of the medium. Type 2 hypotheses (our focus in the initial
phase) need to be tested in the context of field tests before specific as-
pects of the activity can be frought into the labOFatory; such field tests
may be quasi experiments, purposive tests, and open-ended tests. We have
emphasized purposive and open-ended tests in our research. .
== Type 3 hypoﬁheses follow the same pattern as Type 2 to the extent that
they mainly involve task~ and group-related hyﬁotheses. When they involve
the medium as a major variable, a laboratory environment is often necé;sary‘
" such testing is currently beyond the scope of ourﬁinvestig%tions, although
we have developed an experimental approach to specific hypotheses in this
dqmain and may implement it at a later date.

Type 4 hypotheses wiil‘require re-examination in temms of possible as-
signment in categories 2 and 3, with suitable rephrasing of the conditions
of the hypothesi&ii It can be observed in Figure 6 that some overlap exists
between Types 2 and 4. The resulting assignment is often a function of the
precision with which the premises, of the hypothegi; have been stated.

Given this variety of hypotheses, classifications, and possible des;gns

for experiments, the next questions for our investigation were: What factors

37
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?

EXPERIMENTAL

HYPOTHESES CORRESPONDENCE DES 1 GN
Type 1. Physical > Laboratory
quasi experiment

Type 2. Social purposive

" open-ended
B e . \
Type 3. Mix-media #'%5 |o¢© ) Surveys
. .
L
Type 4. General - Models
: Behavior
~
¢
Figure 6. Experimental Approaches Corresponding to Four Types of Hypotheses
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and variables need to be measured? How will they be measured? What statis-
tics should be obtained from the computer itself? What new tools can be in-
troduced to describe and analyze the teleconference transcript? These are

the questions of measures, and they present unique difficulties in thi& area

of study.

. <

e

D. MEASUREMENT TOOLS

Measures, which might be used to evaluate FORﬁM conferences are ciosely -
tied to its cﬁaracteristics as a medium of communication. Though a taxon- -
omy may identify key elements, the weightings among these factors wiil fre-
quently be unknown or imprecise. Also, there will frequently be factors ex-'
ternal to the FORUM conference which are inaccessible to conventional mea-
surement techniques. Given the mix of Felevant variables (e.g., group dy- .
namics, user profile factors, va?ied purposes for teleconferencing, system
reliability, etc.), iﬁ quickly becomes clear that no single conference will
reveal all of the fundamental social characteristics of computer conferencing.

A starting point is the identification of the basic characteristics
of FORUM as a communications medium. Our taxonomy of teIeconferenciné ar-
rangements has made it clear that FORUM cannot be treated as a clearly de-
fined,” independent variable isolated from confounding variables. Still, it
is possible to list some of FORUM's bas%c characteristicé:

e Communication is possible through computer terminals only.

e The transcript of proceedings is always available.

~
e The user can participate in several conferences simultaneously .
e The medfum is self-activated: the user takes.the iniative
to use it at a time when he chooses; delayed and/or real-time

conferencing thus becomes possible.

e Varied group Structures are possible, from open discussion to
questionnaire.

e An unfamiliar social environment is created; exact characteris-
tics are uncertain.

| 39




Given these characteristics, it is then possible to list measurement

techniques which could be used‘as assessment tools. These include user sta-
tistics, context-related measures, questionnaires, psycholinguistic measures,
user profiles, and other general measures. “

The possibilities for measurement may be categorized according to a ma-
trii which identifies tiie "measurer" (that could be a computer) and the tar-
get df the measures (seé Figure 7). 1In this matrix, the "automaton" is a
FORUM Reporter program which monitors the conference interaction. This mech-
anism provides accounts of the measures listed under that heading, though it
does not have accesg to the content of messages. The human/computer combina-
tion would typically rely upon computer identification of specific types of
text and human coding of that text. This involves machine monitoring which
provides specific infor—ation, 6n‘1ine, to a human coder for his/her judg-
ment (e.g.: content analysis of each user input).

The typology presented in this matrix is directed toward computerized
conferencing as a single medium. Later agplications might also involve com-
binations of computerized conferencing, audio, and/or visual links. When
these dimensions are included, the measures shown here will need t6 be ex-
panded and the classifigation;modified.e

We have not attempfgd to apply all of these measu¥ement techniques to
the analysis of FORUM conferences. Instead, we have used specific combina-
tions of approaches. The analysis ot FORUM conferences can best be per-
formed by applying several techniques to the same conference in this "mul-

tiple measures" approach. The relationship among the results can then pro-

vide, useful informapipn on the validity of the overall analiéié.
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MEASURED BY WHOM?

AUTOMATON

HUMAN/COMPUTER COMBINATION

HUMAN ANALYSIS

CPU usage/conference
Connect time/CPU usage

User evaluation of system operation

Awount of connect time/
conferee
Sequence of errors

[- 4

4 I-Connect time/conference

= | Disk access

ZE | cost in CPU, core, disk/

< each conferee
System response time
Inputs/conferee Physiologica!l factors during Self-evaluation of FORUM sessions
Errors/conferee FORUM sessjions User evaluation of system operation
Commands/conferee h Bales' indices from “'Interaction Process Analysis'
Editing commands/conferee Direct access to resources

o | User response times ? Indirect access to resurces

= | Length of comments Generalized status index

2 | # of private méssages Index of control over situatidn

2 sent and received Directiveness of control

2 | # of anonymous messages Familiarity with computers

Typing ability

Age

Expectations of FORUM
Attitudes toward group
Attitude toward task

TO WHOM DO THE MEASURES APPLY?

GROUP

Inputs/conference

Errors/conference

# of each type of error -

Command requests/con~'
ference

Editing commands/con=
ference

Time between each input

Length of comments

# of private messages

# of anonymous messages

Amount of connect time/
conference

Sequence of errors

Communication ‘patterns
Analysis of content
Attention profile
Psycholinguistic measures:
Semantic differential
Adjective checklist
Free-association
Type-token ratio
Rate of verbal output
Tense analysis

Categorization of prior and subsequent comments
Index of difficulty of communication

Index of expressive/malintegrative behavior’
Index of total differentiation N
Contingency analysis

“Syrvey of Organizations' approach (CRUSK)
Communication patterns
Affective language

Attention profile

Achievement of end results
References to previous inputs
Psycholinguistic measures
Word frequency measures

Toplc classification

Overall subjective evaluation

.

Figure 7.

P} NS

Measurement

Tools

-
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III. THE ANALYSIS QF COMPUTER CONFERENCES

A. OVERVIEW COF RESEARCH PROGRAM

In the course of this project, we have had the opportunity to obser&e ‘
the behavior of small groups of up to forty participants during the perio
! from June 1973 to April 1974. Among the conferences held by these groups,
ten are of significant interest in the context of our research, either be-i
cause they were intended for preliminary evaluation of particular hypotheses
\; or because their size, duration, or topi~ made them especially relevant to
our study of computer conferencing in gen. al. It should be noted that al-
though FORUM has the ability to rovide a number of possible structurq® for
confe}encing,* the conferences 'E this phase of the research have been rela-

tively unstructured. That is, structures such as computerized:questionnaires

or votes were not performed by FORUM as part of the conference structure--

,fven though this capability is present.
For convenience, we have labeled the conferences described in this re-
port Cl through Cl0. e basic information about each is listed in Table 1.
The participants in all conferences became aware of the availability
of FORUM either through direct contact.with members of the Institute staff

or by reading articles describing the system. Participation was decided on

the basis of their interest in using FCRUM in the course of .their own work.
Participants were not recruited for the purpose of specific experiments and
l were not paid. They usually provided their own terminal equipment and’phone

communications. Only two conferences (C2 and C3) were restricted to the

of the FORUM staff. Brief descriptions ¢f each of the ten conferences

|

\

|

?
staff o the FORUM project; two conferences (C9 and C1l0) involved no member

i
follow:

. ‘ \

£

*See Lipinski, H. M., and R. H. Miller, "FORUM: A Computer-Assisted
Communicaticns Medium," Proceedings of the Second International Conference . 4
on Computer™Communication, Stockholm.(August 1974).

id

}
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Active ® Duration | Number of Purpose of User
No. Name Participants]| (days) |.Entries " Experiment * | Hourg
Cl ] USGS 9 30 1341 link to data bases NA
r £ ’ .
! Staff effectiveness in
C2Z | Meeting 8 122 439 research management 81
Experiment effectiveness in
€3 |Design 7 125 517 research design 64
Ch | xvz 7 51 533 joint planning NA
€5 |wPo 3 " 27 53 . media usage comparison| 26
cé Tradeof f 29 . 22 1070 technology assessment [304 >
?
distributed software
C7 |Users | 31 120 399 testing 133
joint research )
) C8 |Users 2 21 11 551 activity , 89
€9 &WARE 3 | 18 414 seminar plannun? NA
computer science
clo [ar 14 166 ~ 320 research 279
Total: 5637
. 4
Table |, Teleconferencing Field Tests Performed with FORUM

(June 1973 to March 1974)

*Active participants are those who have made one or more entries in the conference.
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Cl. U.5. geological Survey Conference (June 1973)

7
The U.S. Geologlcal Survey fonference was designed to test the fea51—

bility of linking computer conferencxng with large-scale 1nformat10n retriev~
/

al systems. The worklng environment was that of the U.S. Geological Survey.
As the conference utilized FORUM-3, (&n earller program version), no Re-
porter statistics are available. :

1

s
Cc2 and\C3. staff Meeting and Experhnentél Design (July 1973 - January_l974)

The Institute stéff working on the FORUM project, held a staff meet-
ing conference over 5‘51x-month per;od, with the FORUM medium serving as a -
continuous communlcatlon link, cvgn during hours when the Institute offices
were closed. (Four staff members each had a home terminal.) A parallel
conference was also created to discuss hypotheses and experiments with
FORUM. Preliminary statistical results derived from these conferences have

been reported in Volume 1 of this report series.

C4. XYZ Conference (November-Deccmber 1973)

A strategic planning cqnference was held between the Institute for the
Future and the staff at an organization which we shall refer to as XYZ. The
goal was to investigate the problem of connecting several remote, local
groups involved in the planning arnd coordinating of a major public event.
This conference was one of the first tescs to deal with a real problem of
planhing.

C5. Washington State Planning Office (November 1973)

A FORUM conference lasting about thirty days was held between the Wash-
ington State Planning Office in Olympia, Washington, and a consultant work-
ing with them an Pélo Alto, California. The task was the development of a
long-range plan for the state, and the conference was used for only one
month of a project wh.ch lasted dbout six months. FORUM was used for peri-
odic reports by the consultant, for scenario generation, and for general in-

formation exchange.

o
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c6. Travel/Communication Tradeoffs (January 22 - February 11, 1974)

Jointly arranged with Bell Canada, this conference was the second gen-
eration of a discussion among researchers which had been conducted in pre-
vious years by using conference telephone links. About 35 researchers were
involved in this FORUM test, all of whom were in some way engaged in work
related to travel/communication tradeoffs. The subject of the conference -
was the assessment of telecommunications as a substitute for physieal travel.

Y '

C7 and C8. User Reaction Conferences (October 1973 - February 1974)

These conferences were made available to users who had a specific in-
terest in expressing their reactions to FORUM, in documenting system errors,
and in suggesting new features. C7 functioned as a tool for continuous
evaluation while C8 was a general discussion of alternative futures for

teleconferencing.

C9. Project AWARL (November 27 - December 13, 1973) \

when one of the senior staff members at the Institute was recovering

from surgery, a conference was arranged to contlnue‘hls direction of Project

AWARE from his home via FORUM. The con%brence involived three persons who

were engaged in planning a seminar, wri ing letters, &ssigning tasks, and

generally accomplishing the goals of thekr\projeot during this period when
AN

normal interaction among them was impossible. . -

Cl0. Automatic Programming Implementation Notes .

' This field test involved a research group at the Information Sciences
Institute of the University of Southern California. The group used FORUM
as a collective notepad for communication between task groups and for keep-

ing records of the evolution of a software development project.

Of these ten conferences (which are shown in the field test schedule
in Figure 8), the Travel/Communication Tradeoffs Conference (¢6) was the
most productive %rom several points of view: it represented the first in-
stance in which complete monitor statistics (as well as questionnaire data)

were available. It was 'also significant in that the proceedings of the

[

'y a6
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1973 : 1974
JUNE JULY AUG - SEPT OCT NOV DEC JAN  FEB  MAR APR

ct fuses | c2 STAFF MEETING CONFERENCE
~ 1
c3 EXPERIMENTAL DESIGN s
ch XYzZ - CérTRADE-OEF
cs | weo
J 1
I '
. ¢z 1. USERS #1
| c8 USERS #2
c9] AWARE
) -
. clo AP | MPLEMENTAT | ON NOTES .
FORUM-3  FORUM-4 FORUM-5

’ Figu:;e 8. FORUM Field Test Schedule
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conference were of sufficient interest in themselves to deserve publication.*

]

Hence, what began as an exercise in teleconferencing reached the level of a
contribution to/the field of energy substitution.
Figure 9 summarizes the analysié and measurement techniques that we

, have applied to the ten FORUM conferences. (Each of these techniques is de-

scribed in the following sections.) In only one case has strigt comparison
been possible with the usage of other media by the participants, namely in
conference C5. Since the major media used previously by them were the tele-
phone and travel, records were kept of usage patterns both before and during

v the availability of FORUM. We found no cl?ar evidence that FORUM substi-

tuted for telephone usage or travel in this case. However, the log book re-
vealed that the telephone was used for more interactive tasks, while FORUM
was used %or scenario writing and less urgent exchangées. It is clearly im-
possible to derive conclusive evidenceg from this case.

‘ Conference C9 provided another interesting test; it was created by ne-
cessity when the leader of a research group at the Institute was recuperat-
ing from surgery and had to stay at home for several weeks. A major task
of the group at this %ime was to plan and organize a seminar for industrial'
clients on the topic of equality of opportunity. Here the project opera-
tions were.able to continue via FORUM in a situation in which neither face-
to-face nox telephonévcommunication would: have been satisfactory. A more
complete assessment of the user reactions and task performance in this con-
fereﬁce is given in Section III-C.

Of special relevance in view of the interest in the cost-effectivengss
of computer conferencing is the question of the computer resources utiljzed
in conducting a significant conference in a real-world setting. We have
analyzed the vpradeof £s" conference from this point of view, examining ter-
minal‘éonnect time, CPU utilization,’and storage costs. . A good "round ;um-
ber" for these costs at the present rates for commercial computer networks
is about $20 per terminal hour. In Conference C6, there was a total of 304
terminal hours. This is the most accurate figure available, but it is

. .

*proceedings of the lst International Computer-Based Conference on
Travel /Communication Relationships, a limited supply available from Bell

Canada, Business Planning, 620 Belmont, Room 1105, Montreal 101, Quebec,
Canada or from the Institute for the Future.

a8
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Figure 9. Measurement Techniques Applied to FORUM Field Tests
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SOmewhét inflated, sinég several users left their terminals logged in--even
when they were not typing--so they could meet people as they "dropped in".
If all of the users had been paying commercial rates, we doubt that this ”
would have occurred. Thus, we estimate that an accurate adjusted figure

is about 250‘terminal connect hours for actual participation. Multiplying
this by the summary cost ffgure of $20 per hour, we get a total computer
cost of $5,006#- This figure would.not include terminal rentals or telephone
charges.

To estimate the cost of a comparable face-to-face meeting is even more
difficult. If we assume that the meeting might have been held in a central
location (e.g., Chicago) for a period;of two days, it is possible to cal~-
culate travel and expenses for the participants. Assuming that all 29 per-
sons who made entries in the conference decided to travel to Chicago for
the two-day meeting, their total\round—grip air fare to Chicago would have
been about $7,000. Figuring expenses (hotel, food, etc.) of $45 per day
per person, the additional cost would be about $2,600. Meeting place ren-
tal and arrangements might bring the total to $10,600. ' This figure does
not include any costs for recording and transéribing the‘meeting, a task
done automatically in a computer-based conference.

The above analysis certainly has very real limitations. For instance,
neither figure considers the cost of the participants' time. (Actual time
spent would have been considerably lower in the computer-based conference.)
However, assum;ng the difficulties of comparison, the computer-~based con-
ference cost abﬁut one-half as much as a face-to-face meeting would have
cost ($5,000 compared to $9,600). These figures should serve as a start-
ing point for more detailed comparisons which we plan to make in our future

research.

B. MAJOR STATISTICAL OBSEC,VATIONS

1. The Role of the FORUM Reporter

Since the beginning of this project, we have envisioned a software "mon-

"itor" which would automatically gather statistics on the interaction within

1]

o0
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Communication Tradeoffs Conference (C6)

Rl

D4

RANKING BY RANKING 8Y RANKING BY
TOTAL TOTAL NUMBER :OF RANKING BY  PRIVATE PRIVATE PRIVATE PRIVATE
MESSAGES MESSAGES NUMBER CF RANKING 8Y PUBLIC PUBLIC  MESSAGES. MESSAGES  MESSAGES  MESSAGES
EXCHANGED EXCHANGES  SESSIONS  SESSIONS MESSAGES  MESSAGES SENT ' SENT RECEIVED  RECEIVED
] 354 71 ! 51 h 187 ] 116 |
2 284 34 3 19 1 95 70 2
3 171 3 2 74 2 50 47 3
4 101 34 3 58 3 16 27 5
5 82 = 20 6 32 6 2 5 26 6
6 79 15 9 LT} 5 18 6 20 10
7 62 6 15 9 Rl 28 [ 25 7
8 59 13 10 13 10 18 6 28 [
9 55 18 7 24 7 10 1 9
10 49 9 12 14 9 13 [i] 8
11 LT 29 4 15 8 17 7 1
12 ] 13 10 3 i7 13 10 7
13 33 6 i5 4 16 th 9 12
th 26 25 5 7 13 3 15 1"
15 23 1] " 3 17 ] n 14
15 23 16 8 8 12 6 13 9 15
15 23 8 13 8 12 ] 12 7 17
16 22 2 17 5 15 6 13 " 13
17 15 1 11 6 14 i 17 8 16
18 R 1] 20 6 L] 16 4 14 6 18
19 10 25 5 1 19 3 15 6 18
19 10 6 15 1 19 4 14 5 19
20 9 8 i3 ] 16 2 16 3 21
2l 6 1 18 0 20 [ 14 2 22
21 6 ! 18 ! 19 . 0 18 5 19
21 6 __ 3 16 ! 19 - 1 i7 4 20
22 4 6 15 2 18 0 18 2 22
22 [ 7 14 ! 19 1 17 2 22
23 2 6 15 1 19 0 18 i 23
23 2 6 15 0 20 0 18 2 22
2 0 3 16 0 20 0 18 0 2k
2k 0 2 17 0 26 0 18 0 24
. NMUMBER OF  NUMBER OF
RANKING BY RANKING BY  WORDS IN  WUHDS PER  NUMBER OF  NUMBER OF
TOTAL PRIVATE PRIVATE PRIVATE PRIVATE WORDS IN  WORDS PER
HESSAGES MESSAGES MESSAGES MESSAGES  MESSAGE PUBLIC PUBLIC
EXCHANGED EXCHANGED EXCHANGED SENT SENT MESSAGES  MESSAGE
1 303 ¥ 6,610 35 3,904 76
2 165 2 1,720 18 5,425" by
3 97 3 2,129 42 5,960 80
i 43 7 871 Sk 5,782 100
5 50 5 1,282 53 2,472 77
6 38 8 620 34 3,683 90
7 53 4 318 1 285 3
8 I3 6 538 29 1,403 108
% 9 31 10 390 39 1,913 80
10 35~ < 9 318 24 384 27
1 31 10 635 37 1,292 86
12 38 [ 656 50 672 22k
13 29 505 36 130 32
14 19 13 127 42 1,069 152
15 20 12 190 ., 19 m 57
I 15 16 204 34 613 76
15 16 15 389 b3 372 46
16 17 14 326 S 158 3
17 9 18 317 317 826 121
18 10 17 450 H2 650 . 162
19 9 18 199 67 65 65
19 9 18 190 48 81 81
20 5 20 14 55 388 97
24 6 19 L1 104 Q -
21 5 20 0 -- 71 mm
21 5 20 160 160 LTV} Lu7
22 2 22 0 -- 217 108
22 3 21 7 7 204 204
23 ! 23 0 -= 457 k57,
23 2 22 o} -- 4] -
24 4} 24 0 -- 0 _—
24 0 24 . 0 - 0 . -
Table 2. Statistics Derived from FORUM Reporter for the Travel/
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a FORUM conference without threatening its privacy. Beginning with FORUM-S,
a prototype version of this Reporter has been in operation. It has been

used in the analysis of all field-test conferences except Cl and the early

- parts of C2 and C3. The information gathered‘by the Reporter is similar to

that in sociogram analysis, though coders are not needed to observe the in-
teraction, It is possible to gather data about participation rates, message
statistics, and a limited number of in;erpersonal patterns. Since the ac-
tivity of a computer conference takes blace through a machine wigh statistics=-
gathering abilities, the potential to unobtrusively assess elements of the
conference (while preserving its privacy) is far beyond that of most other,
media. |

‘ It is useful to descrike briefly how the Reporter statistics can be
used in a specific instance. Later we shall review the major findings from
all conferences.

Figure 10 shows the overall growth curve for the Cé conference in terms
of both public and private messages.* One interesting finding here is that
there were actually more private messages sent than public messages, though
‘the growth curves are_not dramatically different. We have no idea of the
content of private messages not addressed to us, but we might surmise that
these were uséd for personal concerns and for less formal interchange. It
is likely, as well, that there may have been more humor in the private
messages.

A review of the number of entries per day over the 22 days of the con-
ference (see Figure 1ll) clearly reveals the specific days when computer
failures occurred. On two occasions (February 2 ard 7), the ARPA network
was down for long periods, and these failures came at_a point when the con-
ference was becoming quite active. It can be seen that this unfortunate
timing of computer failures reached a clynax on the last day of the confer-
ence when participation approached its highest| point and the network failed

completely~--demanding that the teleconference be ended abruptly.

*public messages are those entered for all participants to see, while
private messages are seen only by the person(s) to, whom they are addressed.
For a complete description of interaction modes in- FORUM, see Volume 1,
Appendix 1.
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The participation rates for each person show that the roles of two of
the most active participants are phose of group facilitator (Johansen) and
chairman (Kollen). The facilitatdr spent a great deal of time assisting
people in using the system, as well as Farticipating in a substantive role.
The chairman was also very concerned about the process of the meeting,
while still maintaining his key role in substantive proceedings. Thus, the
two participants with the most messages exchanged were heavily involved in
the pedagogy of the conference.

The distribuiien of participation in the Travel/Communication Trade-
offs Conference is reminiscent of the small gtoup participation theory of
Stephan and Mishler.* 1In our First Annual Report to the National Science
Foundat ion _(August 1973), ‘we have already 1nd1cated that preliminary statis-

\Qlcs showed partlcepatlon rates in early FORUM conferences to be similar to
tﬁqse predicted for small face-to-face groups by Stephan and Mishler. This
obsekyetion is again verified by an analysis of the 12 most active partici-
pants\ip the Tradeoffs Conference (Figure 12).** The similarity is based
on the é&eertion by Stephan and Mishler that, in small groups, there will
be a conséth ratio of speaking frequencies for adjacently ranked pairs of
participants. One interpretation of this similarity of participation be- |,

tween face-to-face and computer cenferencing is that this type of telecon-
ferencing does not significantly disturb small group participation. While
our work has not sought to replicate the work of Stephan and Mishler, the
existence of this parallel is curious, since FORUM is a medium through,
which everybody can "talk" at once. It is even more surprising to observe

N
the same phenomenon for private messages.*#*%

*Stephan and Mishler, "The Distribution of Participation in Small
Groups: An Exponential Approximation", American Sociological Review,
Vol. 17 (1952), pp. 598-608.

**0Only 12 particiﬁﬁh %?ﬂe;e used as a basis for the calculation, since
their input made up all d élk*of the interaction. Any attempts to actually
replicate the original should obviously provide .much more consistency
in group 51ze than these tests have provided. .

***It has been suggested® to us that this observation might simply be an
instance of a more general property of group activity, such as the "prin-
ciple of least effort" described by G. K. Zipf in Human Behavior, Cam-
bridge: Addison-Wesley (1949)
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PARTICIPATION RANK WITHIN GROUP

¥
b
Figure 12. Distribution of Participation in the Travel/Communication
Tradeoffs Conference (C6) ]
Note: The curve was calculated according to the formula developea

by Stephan and Mishler for small groups; points on the graph show
actuad partic pant ranks in Conference C6 for the 12 most active’
participdnts. It should be noted that, in our analysis of each -

conference held so far, the Stephan and Mishler curve did not always

appear; it was, however, very close when a composite curve for
all' conferences was drawn. Thus, participation rates seem to vary

- 48 s conferences, sometimes fesembling the Stephan and Mishler curve,

but sometimes being quite different. ., .
‘ 6
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The qugstion of participation rates doés, however, raise the issue of
basic units of participation. For Stephan and Mishler, it was an "utterance".
Unfortunately, this unit 1s not directly equivalent to an ufterance in a
computer conference. The analysis described above has been performed using
FORUM entries as the basic units of analysis. Thus there is some questlon
as to the degree to which valid comparisons between FORUM conferences and

the Stephan and Mishler formula can be made.

‘ {

‘ 2. Participation Maps

In searching for a graphic way to capture and display the major param-
eters of interaction in a compuéer'conference, we have introduced the con-
cept of a "participation map". This map is a diagram in which one axis
(abscissa) represents the number of private messages sent by a specific par-
ticipant while the other axis represents his number of public entrles

On such a diagram, a participant is represented by a point, but in view
of the exponential distribution of participation rates (Figure 12), the "map"
hecomes clear only when logarithmic scales are used on both axes. We can
next represent each participant as a rectangle, with the horizontal dimen-
sion proportibnal to the average length of his private messages and the ver- |
tical dimension proportional to the average length of his public umessages.

On the same diagram, we draw the line with slope 1. Participants to the
right and below this line tend to he "private" communicators. Those to the
left and above are "public" communicators.

We complete the participation map by drawing a representative sample of
the heaviest exchanges of private messages. N

The overall result of participation mapping is % graphic presentation
of the major conference statistics as they can be obtained from the computer

alone. Fiqure 13 shows the participation map for the "Tradeoffs" Confer—

H ence (C6).

-
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3. General Results

Appendix 1 includes the growth curves for conferences C2 through C10
except for C6 which has already been shown in Figure 10. {Growtﬁ curves for
the public messages have been given in Vqlume 1 for the staff meeting and
experimental design (Figure 10, page 41) and the users' conferences (Fig-
ure 12, page 53)). Participation maps for the most relevant conferences
are given in Figures 34-38 of Appendix 1.

Figure 14 shows the normalized growth -curves of public entries for all
conferences under study. In order to bettexr compare the patterns of growth
for the individual conferences, each conferencé has been divided into tenths.
Each unit on the ﬁorizontal axis represents ‘one tenth of the total.time

elapsed ror any conference. Standard scores have been calculated for the

cumulative growth of total messages sent (public + private) in each

conference.
When the cumulative growth in standard scores is plotted over tenths of

conference, three basic patterns of growth can be-seen. Figure 14A shows a

'group of conferences with a fairly constant growth in messages sent. Fig-

ure 14B shows a group of conferences which have a negatively accelerated ‘
growth: the number of messages sent early in these conferences is greatef
than that near the end. Participants seem to lose interest in the confer-
ence or to gxpend all the information they are going to transmit early in
the conference. Figure 14C shows a group of conferences which display a
somewhat positivel} accelerated growth: most of the entries are sent near
the end of the conference in what appears to be a sudden burst of message-
sending.

In general, it seems that overall usage of FORUM, in terms of message
sending, does not droé off at the'end of the conference period. Six out of
nine confeicnces studied here show either a constantly or positively ‘ac-
celerated growth. 1In the future, it might be useful to examine the social
characteristics of these conferences which would differentiate between con-
ferences with different growth patterns.

Figure 15 s?ows the Spearman correlation coefficients for the correla-
tion between pubﬁic plus private message-sending. Spearman's RHO was cal-

culated for the number of publzc entries vs. the number of private entries
N .

wid
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Figure 5. Spearman Rank Correlation Coefficients for Private
and Public Message-Sending. (Correlations are generally
high, although sample sizes make generalization difficult.)
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across the participants in each conference. 1In general, there is a positive
correlation between public and private message-sending. Pért%cipants who
make more public entries, in general, make more privdte entries, as re-
vealed by the four‘significant correlations found and by the fact that all
coefficients are positive. ‘

Figure 16 shows the distribution of‘messaée lengths and the average
length for publié entries and private entries. Based on nearly 4,0061me54
sages, the average lengths were 300 characters for public and 200 charac-
ters for private messages. Figure 17 shows the iength variation of public
entries at various phases of the cdmputer conference. Initigl entries tend
(on the average) to be longer, perhaps because they often involve prepared
position statements and self-presentation. Entry length appears to stabi-
lize around 300 characters in the last third of a“conference.*

These initial statistical findings certainly suggest 'directions for fu-
ture investigation. A summary of these future directions appears in the fi-

<

nal chapter of this report. *

C. REACTIONS OF FORUM USERS

The reactions of FORUM users to the computer conferencing medium have
been gathered in several ways, two of the major techniques being interviews
and questionnaires. 1In addition, one of the field tests involved the use

of a log book for comparison of media use.

1. Interviews

Interviews have been used quite extensively to date since they provide
a great deal of flexibility in the gathering of responses. The first se-
ries of interviews was used with a group at the Information Sciences Insti-
tute and have been reported in Volume 1. The format was structured around
several areas of focus, with a series of general’questions which the inter-
viewer could use as probes. These initial interviews were conducted face

to face, though later interviews were conducted via\telephone. Each

*Note that FORUM itself places no limit on the length of a user's
statement.

N

/ G




=
o

-55=

No. w—— PUBLIC
300« [ N e PRIVATE
250 =
200
150 = : Average Length: 306
(N = 2,500)
100 < "-,. Average Length: 192
-, (N =1,k00)
3.“.
50 = ..
..,
‘Qocecces [
LENGTH (characters) _ AR
0 || || |} ] ¥ '
100 200 300 Loo 500 600 700 800

Figure 16. Distribution of Message Lengths
In Conferences C2-C10

I

63




-56~

AVERAGE MESSAGE
LENGTH (characters)

700
® ’ @ coceenicnnenns PUBLIC
600 - * e D) — PR'VATE
........ °
soo4 T
o °
o.“uu
400 - m%: o
300 = ° *
\\.
@]
‘~-.. . ® o
200 - -~- - ( fa
. o - o
0O
100
L] L] ¥ | k| | ] | | 1 | |
-/ I 2 3 l 5 6 7 8 9 10
TENTHS OF CONFERENCE '
Figure 17. Mean Public and Private Message Length .
over Tenths of Conference (C2-C10) i

b




interview lasted about twenty minutes and was relatively nondirective. This
latter point is important since, in some cases, we were not sure of the im-
portant questions. Thus, we felt that more focused techniques, such as ques-
tionnaires with precise scales, would have been inappropriate.

The interview schedule“was desiéned to distinguish between strategy of
FORUM usage and the particular techniques which were used within the confer-
ences. The major concentrationé‘of-the strategic inqui;y were the group
characterisqics, such as the history of the groﬁp, the role relationships,
and the purposes for the” teleconference. Our interest at the tactical level
was the actual techniques of usage, as well as the use of other media for
parallel communication within a user group.

This style of interviewing was refined for application to later confer-
ences but. kept the same general focus. One addition, begun in the Washing-
ton State Planning Office test (C5), was the inclusion of interviews before
use of FORUM began as well as after. 1In this way, we began to explore
expectations and a more dctailed notion of the type of group interaction'
before communication through FORUM began. In the case of C5, communication
had been ongoing for several montﬁs. Again, however, the interviews were
not used for gathering precise information according to rigid f;rmats. The
goal was to begin a general process in order to identify areas where scales

might be appropriate.

2. Questionnaires

Questionnaires were used cautiously during these early sessions since
the specific criteria for evaluation were not yet identified. However, as
specific criteria were recognized, questionnaires were developed and used
in the analysis of two conferences (C5 and C6).

After the Washington Planning Office Conference (C5), a semantic dif-
ferential scale was used as one measure of the feelings of users toward
FORUM as a medium of communication (see Appendix 2). The scales were
adapted from the origina% semantic differentials of Osgood, Suci, and

Tannenbaum* by Brian Champness of the Communications Studies Group in

*C, E. Osgood, G, H. Suci, and P, H. Tannenbaum, The Measurement of
Meaning, Urbana: University of Illinois Press (1957).

Go
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London.* To these scales we added five more which were developed at Bell
Laboratories in Murray Hill, New Jersey. Existing scales were used to thq\
maximum degree since one principle of our studies is to compare our work X
with other research wherever possible. Thus, it might become realistic to
compare attitudes toward FORUM with attitudes toward other media, such as
audio conferencing or video conferencing. This was only a preliminary at-
tempt fo use the semantic differential,lhowever, so the results are not yet
complete enough to begin a real data exchange process.

Another questionnaire with the purpose of a systematic collection of
overall responses was designed for use with the participants in the Travél/
Communication Tradeoffs Conference (C6). Since there were about 42 persons
who had accepted the initial invitation to partiéipate in this conference,
interviews were difficult to perform. A questionnaire was designed jointly
with researchers at Bell Canada and Stanford Research Institute. Because
of time and distance con;traints, it was not given the kind of detailed pre-
testing that would have been most desirable. However, the final version

. was useful in gathering overall reactions to the conference in a systematic

fashion.

! .

The questionnaire was mailed with a printed copy of the complete tran-
script of the conference. The response rate was very high, with 22 persons
returning the questionnaire. (Excluding FORUM staff members from the total
count of invitees, there were 37 in all, meaning the response rate was about
63 percent, with three additional questionnaires arriving too late to be
coded.) Of those who did not return questionnaires, only two had made at
least five entries in the entire conference, so the response rate for ac-
tive participants was actually higher than it would seem iﬁitially. (Fib—
ure 18 shows the distribution of participants as a function of their level
of activity.)

The conference participants wefé\first asked to indicate which of the

-

other conferees they had known previously. Responses to this question in-
dicate that the conference renewed contacts among a substantial number of

. researchers, but that there was also a great number of new meetings (see

*Brian G. Champness, Attitudes Towards Person-Person Communications
Media, London: Communications Studies Group, E/72011/CH (1972).

Q

ERIC

Aruitoxt provided by Eic:




-59-
3 over 100 entries (public & private)
6 over 50 entries
10 over 30 éntries
13 over 15 entries
21 ) at least 5 entries
29 at least 1 entry
31 logged in once
42 accepted invitation N

Figure 18.

Levels of Participation in the Travel/
Communication Tradeoffs Conference (C6)
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Figure 19). Furthermore, all the respondents indicated that it was likely
that they would be following up on new contacts made during the conference.
Some follow-ups were already noted; these varied from requests for reprints
of articles to invitations to participate in future professional meetings.
As was mentioned by Paul Gray in the conference proceedings, "With perhaps
three or four exceptions, everyone who is actively working in this field
had access to the meeting. This is indeed a remarkable thing; I doubt that
the eariy workers in any field have ever had this opportunity before, un-
less they were 'working at the same blace.“

The overall evaluation of the conference is summarized by responses to
two questions. First, conferees were asked whether they felt their ideas
had been presented with some degree of adequacy, even with the various net-
work probiems (Figure 20). The second question probed the degree to which
each conferee's important reasons for participating in the conference had
been satisfied. The responses to this question (see Figure 21) were again
generally positive, with half of the respondents indicating that they were
satisfied.

Thus, there is evidence that this conference served to connect an "in-
visible college" of researchers who had not been completely connected be-
fore, and that the overall reaction to the conference was posit%ve. How-
ever, the evidence of significant numbers of previous contacts does raise
‘the question of whether the conference was primarily cthe renewal of an "in-
group" of the research community.

The questionnaire results offer only indirect insight at this point.
If the conference were simply a renewal of an old in-group, one might ex-
pect satisfaction with the conference to show some relationship to the num-
ber of people who were known previously. Figure 22 shows, however, that
there is no clear association between satisfaction and number of previous
contacts. It is interesting that even persons who knew only a few partici-
pants before the conference were sometimes very pleased with the results,
while those who did have previous contacts were sometimes disappointed.

The questionnaires also documented some of the frustrations which were
experienced in the conference, particularly in regard to computer failures

on the ARPA network where FORUM was mounted. These failures nearly canceled

G
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the beneficial effects of the conferencg. All of the.participghts experi-
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enced them to some degree, N

lems which participants experienced in getting access to computer terminals
at their own research sites.
able feelings about the medium,
before.

to a terminal.

The frustration with network reliability was complicated by the prob-

comments:

‘..,

at home or in the office) made a great difference in the degree of partici-
pation.
ern computer terminal,
conference for extended times (several hours) to mect oeople as they "dropped
in
success of a comf)utqr conference.

devices

‘e kN
"Very strong hindrance as I had to use terminal on someone's desk

and walk about 300 yards to get there, going outside in rain to
do so. Poor access was my most severe problem."

"The only time I had available was after working hours during
which time the building with the termlnal was closed."

"A terminal at home might have increased my participation. If
I had had to travel to a terminal, I would prohably have made
the same sort of contribution as those who came on once and
never again. Having it in my office allowed me to part1c1pate
~very day (1f we could get on the system).

"I could leave the machine o: “hile doing other things wlthout
disturbing myself or others. I would then check at intervals
if anything had been said." /

J
i

The last two comments reveal that having easy access to'a terminal (e.g.,

The terminal itself is obviously an important variable in the overall

to the successful operation of this kind of teleconference.

‘buter conference around a broad subject area such as the assessment of tele-
communications technology as a travel substitute.
cus beyond this subject definition, and the substantive dfalbguo was fre-

quently interrupted by'quesﬁions about computer anferencing. Although an

Other questionnaire comments noted the problems of structuring a com-

)

Together, these problems multiplied uncomfort-
since many had never used a terminal device
Frequently, participants had to go to other places to get access

Some of these problems are expressed in questionnaire

All of those who were héavy participants had easy access to a mod-

and ‘several even left the terminall logged into the

The 1ncons1stency of different ter~inal

and the 1naccessibility of them to many people are major obstacles

There was no initial fo-

<
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DEGREE OF SATISFACTION

Completely Not at all
Satisfied Satisfied
0 0 ] 0 0
0 ] ] ] 0
0 j{ 0 0 0
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Crosstabulation of General Satisfaction With

Number of Participants Previously Known
(See interpretation on page 60.)
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agerda was agreed upon and followed with some degree of allegiance, the fre-
quent threads back to earliexr subjects (a general characteristic of computer
conferénces) were disconcerting to some of the participants. Suggestions
were made during the conference and’on the questionnaife that specific
follow-up conferences might be heldlwith smaller groups and more focused
topics. Based on the experience of this conference, such suggestions seem
worthy of serious consideration. -

Since computer conferencing involves communication only through type-
writer keyboards, an interesting area of inquiry is the progess of "meeting"
people in this fashion. The personal experiences in this regard varied
greatly but may offer some insight into human implications. The following

reactions illustrate the diversity of responses:

"I found FORUM a very different medium from FTF [face-to-face] con-
ferencing. Because response time was long and medium 'cooll, it of-
fers opportunity for all participants to think about what was just
said before they respond. In FIF it is often the case that one
must respond immediately to what is said for fear of seeming rude

or inattentive. Because of this you tend to hear some rather mean-
ingless comments in FTF that the speaker would probably not make

if he had to type them out."

"My comments were generally fairly formal, although, toward the end,
some did encourage some less formal contact which helped social con-
tact between us but probably distracted others. The private mes-
sage function was used for chatty little comments more frequently--
the inclusion of these in any analysis would give a different pic-
ture of the formality of the process."

"Relationships were established easily, personalities came across,
conversations could and can be established this way, and that's
partly why I'm now a believer."

"I was surprised to find that 'effective' relationships can be de-
veloped over the system. The time zone problem was ‘somewhat inhibi-
tive of ease of access; this also was true because of terminal/net~
work problems--especially in the UK."

"I feel such kind of dialog with people you haven't met is usually
too sterile and tends toward unnecessary formality."

"This of fered people who would never meet the chance to interact
on a semipersonal basis. Time differences: i.e., persons in the
evening in the UK interacting with others in bed with a portabie
terminal in California early a.m. Computer conferencing also helps
get around time differences in the asynchronous mode."

v
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1
"Can't communicate as freely over teletype as in person."“ \ k \

"I found 1t difficult to organize my thoughts and type grammati-
cally. When committing thoughts to paper there s usually a much
greater opportunity to correct and amend the text." .
"Actually, expreésing my ideas by typing with FORUM was not the
problem I suspected it might be. In fact, typing allows one to
give more consideration and focus to what one: is saying."

Though we have not yet begun to make extensive use of questionnaires,

s e s 7 ] ,
we are optimistic about the use of standard groups of questions to compare

research results ipvolving different media. Since the face-to-face worck-
shop which we organized in Menlo Park to consider questions of social re-
search with teleconferencing systems, we have been pursuing the-:idea of ac-
tive exchange of research results. A FORUM confererice on this topic, with
the Communications Studies Group, Bell ﬂa?oratories, and Insqitute for the
Future ég the principal pa¥ticipants, has attempted to creaté a common queé—
tiond%ire for use by CSG and the Institute. This questionnaire will ini-
tially allow direct cqmparisén between FORUM and the Remote Meeting Table,
an audio conferencing system developed by CSG. We hope that this exchange
will grow intd a kind of "pool" of questions from which other researchers -
»can draw. The results will then, at some point, provide a basis for inter-

national and intermedia comparison.

3. Log Bouks -

During the wWashington Planning Office Conference. (C5), the conferees
were asked to use a log book to record each time a communication was made
using a medium other than FORUM. The log book had small pages laid out in

the following format:

What medium used?

Telephone ‘ Mail Travel Other
To whom? (including copies)
Why this medium?

Date and time? (Both time of day and duration of communication)

ERIC
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The conferees were asked to answer this set of questions each time they
chose another medium. The purpose of this method was to explore the reasons
that other media were used, and conversely, that FORUM was not used for cer-
tain types of communication. When used together with other measures (e.g.,
records of phone calls made, letters exchanged, etc.), the log provides a
more open-ended method for registering feelings about choices among avail-
able media. Attempts can then be made to derive characteristic reasons for
using (or not using) a particular medium of communication.

The major disadvantage of the log book is its obtrusiveness. It takes
a real degree of commitment on tbe part of conferees to record each choice
of medium, and undoubtedly, some of these will go unrecorded. (Some check
on the frequency of use can be done by comparison with actual usage statis-
tics for other media, however.) Thus, the log book provides useful informa-
tion only if the conferees can be assumed to have a rather high degree of

commitment to it.

4. Subjective Analysis of Task Performance

In Conference C9, the Project AWARE discussion, a special study of the
text has been made; here we observed a high number of daily entries compared
to’the other conferences studied in this report. The entries themselves

fall into the following categories:

® OQuestions and instructions on how to use FORUM

® Work instructions and assignments !
- e Exchange of topic-related information

e Planning of activities p

® Decision-making

e Editing of texts of letters and brochures

® Personal interactions, greetings, and comments

Most of the entries were much shorter than the entries in any of the other
conferences and would often consist of only one word or one line. There

were many more personal comments and huch less formality. Private messages
were used infrequently, since with only three participants, the conference

provided an atmosphere of praivacy.
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In assessing the results of this FORUM conference, we looked at two as-
pects: first, the tasks the group was able to perform and, second, the per-
sonal satisfaction with the medium.

In relation to a forthcoming seminar, the group Qrew up the agenda, dis-
cussed participants and roles, and planned letters, brochures, and materials
to be sent. FORUM was also used to decide the location for the seminar.
Various options were suggested and investigated, and the staff discussed
what was needed, from physical requirements to "tone" to price. They chose
a place and then followed through with the actual arrangements.

,In terms of project research, strategies were decided, research was re-
ported and discussed, and persons were assigned to or took specific tasks.
Along with all these items, the group planned and coordinated its everyday
activities.

C9 was thus not simply a discussion conference: operational decisions
were made, action taken, and project activities continued. To that extent,
the group carried on its regular work using FORUM for communication. This
observagion should be qualified by noting that there was some communication
in addition to FORUM. There was one face-to-face meeting, principally de-
voted to editing text materials for the seminar. One person occasionally
delivered papers at home to the group léader, aﬁd there were a few tele-
phone calls (but very few, said one staff member, who commented that using
the pﬁone much of the time would have been unsatisfactory because of the :
necessity of taking notes and the ease of forgetting information).

The second aspect considered in assessing this conference was the re-
action of the participants to using FORUM to communicate. Each partici-
pant's opinion was obtained through interviews and discussion. From these
opinions we may conclude that the use of FORUM in the asynchronous mode was
extremely convenient. . The group ieader, for example, could enter messages
at any time practical for him, and these messages would always be waiting
for those at the other end. JWhen people are in and out of their offices,
any specific phone call may not be able to reach them, while FORUM is al-
ways open for sending and rece;ving. An inspection of the transcript sug-
gests further that it would have been difficult to handle the large number
of cntries via the telephone, requiring, as many did, consideration, dia-

logue, or outside checking of information. The use of FORUM also forced

[
-+ !j




ERIC

Aruitoxt provided by Eic:

1

the group to organize its work and its communication more carefully. Mem-
bers found that the medium required them to be precise in their questions,
answers, and instructions to each other. 1In addition, the written record
provided an easy way to answer any question of what was said by any person.
' However, one person commented that writing does not bonvey the nuances
found in facial expression or vocal inflections, so that feelings, emphasis,
and interpretations could get lost in the communication. For this reason,
it was sometimes difficult to get a sense of priorities from the written
messages.

All agreed that the review feature of FORUM was useful. This feature
enabled one researcher, who was in and out of the office during the time
period of the conference, to obtain, on his return, all the entries ad-
dressed to him, provided they included his name in the text. "Review" also
enabled another person interviewed to pull out all the items on a particu-
lar company or subject to learn what had been done or discussed on some
topic (she estimated that she used this feature ten to twelve times).

The medium was unwieldy for discussing the drafts of lettefs and texts.
When ideas had to be "batted around" and thoughts were not yet specific, or
when many alternative formulations were to be considered, the time taken up
was considerable; this process was thus inefficient and frustrating.

The work and personality characteristics were clearly related to the
feeling of satisfaction which the participants expressed. The group leader,
who was constrained to be at home and intermittently up and down (he was
recuperating from back surgery), was pleased with how it enabled him to con-
tinue his direction of the project. Another researcher, who worked full
time oh the project and spent the most time in the office with thelterminal,
liked the medium and its use. The staff member who had divided work respon-
sibilities (so that he was out of the office frequently) and who is atten-

tive to facial expression, gestures, and tone of voice in communication,

found it less efficient for his project work.

In summary, project operations could be continued via FORUM in
a two-week situation in which neither telephone nor face-to-face communica-
tion would have been satisfactory. The FORUM conference had advantages

even beyond the usual project communication, including the written record,
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precision of statement, and enforced organization. On the other hand, it
seemed less efficient for drafting and revising textual materials and for

communicating messages such as values which normally come through non-

verbal communication.

D, CONTENT ANALYSIS

l. Content Categories

Since the transcript is an infierent part of FORUM communication, the
possibilities for content analygis are quite promising. Our first explora-
tion of these possibilities occurred during the first year of our work in
this project, with an early version of FORUM. In that situation, we estab-
lished three basic categories for messages: problem-solving, information
exchange, and general discussion. Each message was also classified as
either dyadic or group-oriented, in terms of the direction of the state-
ment, In these preliminary investigations, we noted that the early por-
tions of a conference were frequently dominated by "information exchange" b
comments, usually involving learning about the system. Later in the con- -
ference} more "problem-solving" entries occurred, as the substantive pur-
pose became the focus of attention. Though both dyadic and group-oriented
comments occurred, no clear pattern was suggested.

These exploratory techniques were used to gain preliminary information
about the length of time necessary for various persons to become comfortable
with FORUM and to explore different ways of introducing the system to users.,

The trend toward problem-solving shows the movement from initial quick ex-
changes (usually about the oreration of the system) to more substantive dis-
cussions of the problem area preassigned as a topic. The data on group ver-

sus dyadic orientation was useful before the private message feature was
;ntrodgced and as a way of identifying significant subgroups within the
conference, .

In the analysis of the Travel/Communication Tradeoffs Conference {(C6),
James i, Kollen at Bell Canada developed a series ¢f content categories
that are more specific than those mentioned above. The frequency of each
category can be plotted over time to show the evolution of the conference

-
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more specifically. Also, the social dynamics of the conference can be sum-
marized and analyzed with some precision (see Table 3). A major problem
which arises here, as with participation rates, is the definition of a ba-
sic unit of communication. Each FORUM message is determined by a particu-
\Jar conferee and may actually contain several different content categories
within it. Thus, the content categories should not necessarily be struc-
tured around the discrete FORUM entries.

The problems in performing analysis by content categories mean that the
coding process is always long and tedious and that the results are typically
not avail;ble until long after the conference has concluded. Many of these
problems could be alleviated if a method for doing content analysis via com-

puter could be developed.

¥ |

2. Topic and Interactive Thread Analysis

Apother kind of content analysis involves the tracing of specific themes
as they evolve over the course of a conference. Though our experience is
still limited and the procedures are not standardized, the method has a uni-
que relevance to communication through computers. One of ,he basic patterns
of computer conferencing is the tendency for "threads" or "chains" to occur
during the conference.* These threads are particular topi%s which are in-
troduced but not necessarily fully discussed in a consecutive series of com-
ments. In fact, there may be long ntgrludes between comments on a certain
topic. Or in the case of a conference in which several people are involved
simultaneously, it is often possible to discuss several topics at once, with
a series of threads connecting the comments. (The thread ma} be facilitated
directly by saying "re. Comment 13", or. it could'be(tied ;ore implicitly to
an earlier idea, as in "re. the summer workshop...".) %

Given the existence of these topic threads, it is then possible to
trace them over time. Such a process reveals key points in the life of a

topic thread: the introduction of a new idea, the continuation of the idea,

,

*An cxample Jof a FORUM discussion with multiple threads has bgen given
in Volume 1, pp< 56-58. ¢
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OBJECT~RELATED
MESSAGES

65%
(158,260 char.)

REGULATORY EQUIVOCATION OR
MESSAGES I RRELEVANT |
MESSAGES |
|
18% 17% |
(45,230 char.) (40, 475 char.) |

.Table 3. Content Cagégories of All Messages in Conference (6
X As Developed by James H. Kollen of the Business
( Planning Group at Bell Canada.




and the synthesis or climax of the idea. Of course, there are also ideas

which are introduced, but from which a topic thread never grows.

When topic threads are then identified witﬂ\\pe participant who ex-
pressed them, it is possible to see a pattern of roles developing. In some
cases, for instance, particular persons tend to introduce many new ideas,
while others function as idea-developers; and still others as synthesizers
of previously developed ideas. These roles could vary greatly among pér-

sons and conferences. Thus, by examining the overall patterns for a FORUM

conference, one can sée both key persons (roles) angd key ideas.

This section describes an initial attempt to perform such an analysis
on part of a FORUM transcript. The transcript is from the XYZ conference
(C4), which took place during November/December 1973. The basic unit of
analysis was the FORUM "entry", a paragraph of input text labeled FORUM

ence C4, 388 public entries were coded

as to its sequence number, author, and dute and time of origin. n Confer-
égquivalent to 47 pages of single-

spaced text). -

Seven individuals participated in the conference, three ¢f whom were
Institute for the Future personnel. As we shall see, there was consider-
able difference among the patterns of participants' contributions (see
Table 4). Even more important is the great disparity in the number of
various participants' contributions (see Table 5).

Turning now to the main analytical contribution, we shall examine the
logical sequences of substantively interrelated entries in the conference.
For brevity; each such sequence will be referred to as a "chain". Each
chain is dgfined as the downstrean flow of entries clearly following from
one "new-idea" entry, and the lat*.r, in turn, as an entry for which no
obvious and direct inspiration by a preceding entry is discernible. Of
course, such definitions leave much to the judgment of the coder, but many
items cSntained explicit cross references such as "re. 207". In our estima-
tion, intercoder reliability would be very high, no more than a very few
percent of the necessary coding.decisions being at all doubtful.

The analysis of C4, then, consisted of a close reading of the confer-
esce transcript, identification of the preéursors, if any, of the substance

of each entry, and recording of the observed linkages in a format similar

ERIC

Aruitoxt provided by Eic:




Participant

Overall

288
186
252

300

882
288
300
192
468
144

222

306

336

210

240

132

660

324
204
300

.

/222
378
138

330,

Overall

288

282

276

*{FTF staff member

Table 4. Average Length of Entries by Participant and Period (C4)
(in Characters)
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Period
- Total
Participant . «l I III. -
1 3b 3 25 64
‘ 2 32 6 0 38 7
3% 32 40 51 123
L 25 L6 24 95
" 5 0 8 5 13
6 0 |15 N 26
| J
S 0 348 1 b

*|FTF staff member -

Lo

—
AN

I

\

Table 5. Number of Entries by Participant and Period (C4)

(anonymous entries exclude
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. to that of Figure 23. (The resulting flow-chart was a six-foot vertical
scrol}.) The transcript was further analyzed according to a variety of cri-
teria. Any entry which headed a chain was, byfdefiﬁition, a “ne& idea" en-
try. An entry at which two pre-existing chains converged (e.g., entry 5 in
Figure 23) was deemed a "synthetic" entry. One from which two or more sub-
chains diverged was defined as a "provocative" entry. And finally, any en-
try at which a chain terminated was judged a "dud", since no one saw fit to

" respond to it o

Y - As might be expected, the average number of entrfzg-in a chain in-

) creases with the number of participants who contribute to that ch#in. It is
a less obvious:finding that the average number of entries per participant is
highest for chains ro Whlch either relatively few or relatively many partici-
pants contrlbute. A pos§1ble explanation for this (borne out by examination
of the content of the chains in question) is that chains with few contribu-
tors tené to be closely knit mono- or dialogues with few abrupt (chain-
terminating) changes of subject, whereas chains with many contributors tend
to be unusually important ones on which everyone has not,only semething but,

/ in fact,sa great deal to say. '

The following relations may be taken as tentative conclusions of our
topic thread analysis and perhaps as candidate hypotheses for subsequent
replicative study.

® The number of new ideas which a participant contributes correlates

significantly with both the number and frequency of provocative '
ideas which he contributes.

\ . \
® The frequency with which a participant contributes new ideas has a

\

significant negative correlation with his frequency of synthetic \
ideas.

v

Together, these two propositions suggest that at least two mutually exclusive
types of conference participants are discernible (influenced perhaps by role
perceptions). One type $trives; to advance the conference by introducing sub-
stantive matérial which is either new or of such importance that several
others may bé inspired to‘yéqpond. The other type strives to facilitate the
ce T “ence by gathering up loose strands and bringing the discussion back to

its prescribpd theme.

Q
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PART I CIPANT

W

N

Figure 23. Hypothetical Sequence-of Entries,
Showing Chains 1-3-5-6-7-8-9 and
2-4-5-6-7-8-9

A new idea, (:::)= regular entry ,
13

substantive links)
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A second approach to thread analysis of conference transcripts was de-
Ve10ped.by Gwen Edwards of Stanford Research Institute, parallel with the
work of James H. Kollen, mentioned earlier. Rather than concentrating on
topic threads bveg time, Edwards observed interactive patterns. ¥Figure 24
shows the categoriés which she established, with the basic distinction be-
1ng between person-directed and group~-directed comments. By following the
threads of these comments over time, she was able to see the kind of com~-
ments that prompted the longest interaction and the ‘type of interaction

which occurred. The basis for this analysis is "type of interaction’ though

it uses the content categories developed by Kollen.

3. Semantic Aralysis -

-

One of the most important concerns about FORUM, as already describéd in
SeétfonéIII—C (Reactions of FORUM Users), is the loss of those nonlinguis-
tic éommunications which accompany face~to-face meetings. FORUM conferences
are entirely in the written mode; there are no paralinguistic vocal cues--
such as pitch, intonation, pauses, or stress~-nor are there physicql pres-
ence cues such as facial expression, posture, or movement. In face-to-face
commuﬁlcatlon, some of these cues are very important in regulating the inter-
action ana flow- of the discussion. Others are used in communicatiné mes-
sages of emotional feelings and attitudes toward other particiéants. In
FQRdM,»some of these messages do get translated into written fbrm——"This ter-
minal is ugly!" or "Let's move on to the next tqp{c." However, thére is a )
dlstipct narrowing of what is transmitted, and/;any emotional, interpersonal
messaées disappear. It may be, of course, that such messages are not always
neceséar& to discussion. But when the only context for "meeting" a person
is an bnpgrsonal keyboard and an equally impersonal terminal printout, the
personalities of the users might seem inaccessible.

with this éoncérn in mind, we have explored an approach which has
pfoven rewarding in analyzing FORUM transcripts to see how much paralinguis-
tic and nonlinguistic commdnication may be translated into the written mode.
Our approach involves a careful study of the use, order, and frequency nf

words within the context of a conference environment and is based on earlier

£

5/




MESSAGES RESPONSES | RESPONSES | MESSAGES PERCENT OF
SENT TO MESSAGES TO WHICH DID ENTRIES
RESPONSES {NOT RECEIVE | WHICH ARE
(TOPIC RESPONSE |INTERACTIVE
THREADS)
\‘ i
;,
PERSON-DIRECTED
MESSAGES 114 5h 29 61 69%
UNDIRECTED MESSAGES 287 121 4sg 188 58%
f
TOTAL 401 - 175 74 249 62%

Figure 24. Summary of.Interactive Patterns in Conference C6,
As Developed by Gwen Edwards of Stanford Research
Institute
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CONTENT CODING CATEGORY

TOTAL NUMBER
OF CHARACTERS
SENT

% OF COMMUNI -
CATION WHICH
INVOLVED
DIRECT INTER-
ACTION WITH
OTHERS

NUMBER OF
CHARACTERS
SENT

INTERACT I VELY]

REGULATORY

(e.g., procedural topics, discussion
ofpossible agendas; attempts to
focus discussion)

45,230
(18%)

OBJECT-RELATED

(e.g., personal introduction and
background; substantive discussion;
methodological comments)

158,260
(65%)

EQUIVOCATION OR IRRELEVANT

(e.g., affective remarks,
indications of computer trouble,
etc.)

Table 6. Interaction Patterns in Conference C6, According to Content Categories
(Combination of Kollen and Edwards Approaches)

AW




Q

ERIC

Aruitoxt provided by Eic

-82-

contributions from Pittenger, Hockett, and Daheny* and from Edwin Schneidman.**
The former have used microscopic inierv1ew analysis to successfully infer,

from an analysis of the first five minutés of a tape-recorded psychiatric
session, the basic psychiatric'problems of the patient. Schneidman has used

logical content analysis to infer certain aspects of an individual's cogni-

tfve styles from an inspection of written or spoken text. Finally, Laffal'sk**

method of word association analysis, which often reveals implicit levels of

meaning in a transcript, has also provided a basis for our approach.

a. Technique

This approach involves three key assumptions: First, a generalization
and basic principle is that everything communicated is meaningful; i.e.,
all aspects of the transcript are to be considered. Secohd, meaning and
pattern in communication are culturally based and then mediated by the in=-
dividual person, the communication situation (e.g., the medium, the task) ,
and the others in the situation. Third, communication may be about the
topic, but it is also about the communicators themselves, about the situa-
tion, and about any immediate concern. Furthermore, a iist of the possible
subjects to which participants are likely to respond or refer in any conmu-

nication would 1include:

e The. topic of the discussion, usually overtly

® Ordering or structure messages

. ® Feelings and emotions regarding the individual himself, the topic,
the discussicn or the process of communication, and another
participant

*R, E. Pittinger, C. F. Hockett, and J. J. Daheny, The First Five Min-
utes: A Sample of Microscopic Interview Analysis, Ithaca, New York: Paul
Martineau (1960). See also Arthur Hastings, "The First Five Minutes: A
Review and Discussion," ETC: A Review of General Semantics (December 1964).

**pdwin S. Schneidman, The Logics of Communication: A Manual for Anal -
ysis, China Lake, California: U.S. Naval Ordnance Test Station (1966) .

***Julius Laffal, Pathological and Normal Language, New York: Atherton
press (1965). Also: "Contextual Similarities as a Basis for Inference,"
in George Gerbner, et. al., The Analysis of Communication Content, New
York: John Wiley (1969).
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e Personal relationships (e.yg., roles) or group relations
e Intentions
® References to a covert topic

These may occur in questions, answers, information, offers, emotional re-
sponses, and many other forms. The subjects are not necessarily overt and
a part of the surface line of the written text; indeed, the first two are
usually the surface content, and the others occur more implicitly in choices
of words, sequencing, and other linguistic subsystems. Our analysis has
sought to uncover such communications.

In applying this technique to FORUM transcripts, it is important to
note the characteristics of the FORUM system. The author of an entry has
the option of editing or rewriting his contribution to any extent he de-
sires before it is entered into the transcript; #e may alter a misspelling,
rewrite the entire entry, prepare it in advance{ or even cancel it. Thus,
We are not necessarily reading a sbontaneous comment. Instead, there may
be several layers of revision based on the writer's wish to clarify, add
evidence, impress himself, impress others, protect himself, or take into
account the reactions of other participants. Editing also occurs in face-
to-face communication, but it is internal. We do not know whether there
would be more or less editing in writing compared with spe=aking or whether
the individual is consistent in the amount of editing he does regardless of
the mode or the context. (Data relevant to editing activity in FORUM-6
will be obtained by having the system keep track of the use of editing func-
tions which could then be co*related with individuals, types of conferences,
and the purposes of the discussion.)

Also, because FORUM conlerences are usually circumscr%bed in subject
matter, there is pressure or. the participants to stick to the topic, whether
1t be the design of experiments, the use of teleconferencing system;, or the
ongolng operatinns of the group. Depending on the number of participants,
their acquaintange with each other, and the public nature of the conferenc;,
the amount of personal and non-topic messages will be affected. In an open,
many-participant, subject-labeled conference, there will likely be con-

straints pressing towards formality, logical consistency, and lack of emo-

y

tionally toned messages.

..
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One other factor will affect the content of the transcripts: the phys-
ical requirements of the system itself. A computer terminal is slightly
different from a typewriter in arrangement of some keys, in the touch re-
quired, and in the time delay of the printing. These factors all require
some adjustment on the part of the user, and until he feels comfortable,
he 1s likely to be self conscious and perhaps hesitant in his entries. 1In
the same manner, 1f typing itself is slow or if there is self-consciousness
regarding 1t, then we would expect entries to be more selective, less fre-

quent, and also shorter, and sO not necessarily reflective of the total re-~

actions of the participant.

These qualifications all point to areas in which we must make assunp-
tions about factors which affect the communication process in teleconfer-
encing via FORUM. There is almost no research (hard or soft) on these is-
sues, and for that reason, We have tc rely on heuristic assumptions drawn
from our present store of experience with FORUM and other media of commu-

nication. In summary, these are:
1. Teleconferencing provides fewer channels of communication than
face-to~face communication does and requires that messages be
coded into written or printed symbols.

»
\\ 2. The omitted channels are typiéally concerned with regulating
\‘ ongoing interaction and communicating feelings, intentions,
\\ and personal relationships.

3. However, messages of the type mentioned in #2 are implicit in
the written channel to some extent, overtly and covertly, and
may be brought out through various techniques of analysis.

4, The point of analysis is the submitted entry, after editing
(if any)~Dy the participant.

5. Private messages are assumed to be relevant to the public con-
ference, and where available should be correlated with the main
. discussion.

b, Initial unfamiliarity with the system will affect the number
and lengths of a participant's entries, but there is a gradi-
ent of learning which leads to a level of relative ease for
most persons.

e
~
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b. A Sample Transcript Analysis

The following is one analysis of the first 20 entries in a FORUM con-
ference on the potential use of FORUM in coordinaiing the planning of a pub-
lic event. The entries in the transcript are brinted f;rst, and tﬁe analy-
sis of each entry follows in italics. There are four pgrticipants who will
be indicated by their initials: JV and RJ at the Institute for the Future,
and EZ and PB at the XYZ office. RJ and EZ had met each other in person
once previously, and JV and EZ had talked with each other via telephone.

<

(1] Z WED 7-NOV-73 3:33PM

Z here, but | guess that's obvious. Thanks for letting me join. I'm
giving a demo of the system to P on our staff. P recently joined from
...[the] federal government organization through which we obtain the

computer service...P is the real technical wizard at the detail level
on the...[net], and | can be counted upon to provide broad brush info,
background info, and philosophy of the system. | haven't explained

what-all we've talked about on subject, but in the meantime, feel free
to direct any questions to either of us.

Initial need to identify self in addition to machine identification.
"But" indicates self-conscious realization of this and slight em-
barrassment.

Awareness of being "let into the group," and thanking for that
action.

Definition of presence of PB; definition of PB's role and status.

Implicit request for Interaction with PB; wants IFTF to impress
PB.

The "I" instead of "he" is either ambiguity re PB's role, or an
intended direction of the sentence which was changed in midstream
to stay with PB.

Explicit request for including PB, but not clear yet how to do it.

[2] Vv (CHRMN) WED 7-NOV-73 3:33PM
Hi, E. Where are you right now?

Initial greeting. First name used creates warmth; sets tone of
. conférence formality.

System does not Indicate location, s¢ question agks, perhaps to
help visualize the participants.,
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Question also asks "What is your state of mind; what are you think-
ing about?”

[3] Z WED 7-NOV-73 3:38PM -

In our of fice at...[street names} in Washington
Z answers the overt gquestion; note three levefls of detail: office,
address, city.

[4] v (CHRMN) WED 7-NOV-73 3:39PM
RA and RJ are here in the office. Why don't we pursue our phone discus-
sion in more detail?

V indicates presence of two others; no definition of role or sta-
tus (Z knows RJ already).

Implicit definition of situation: demonstration?
V makes agenda suggestion. (Z needs stronger guidance than this.)
Not clear if RA and RJ know about the phone talk.

[5] z wED 7-NOV-73 3:LOPM

Fine. P has some ideas. It might be useful for him to get on line. P,
in addition to the other IDs we discuswed earlier today, why don't you
establish an ID for future, so they can get started. VYesterday | gave
them a contact in SFO to get manuals, which they will have tomorrow. In
the meantime they've made contact...and they're gonna have their own ac-
count. My first thoughts are to give them access to our system: to sup-
port the effort to implement FORUM on [the net] thru B account, with
FORUM guys doing the implementation, with our help--technical guidance.

Agrees to subject.
Further attempt to Include PB; obvious concern.
Talking to PB on FORU! so others "overhear."

Ambi juous discussion, since it .is to PB and not to IFTF partici-
pants.

Defining roles between IFTF and them, but not to IFTF. This is
not for IFTF reply yet.

This may be answer to double level of V's question in #2.

. [6] 2 WED 7-NOV-73 3:44PM
A J, we would appreciate your sending us any documentation you have on the
system, so we can begin pondering the technical difficulties. One thing
. that st:; ikes me right off the bat is that though the full-duplex capa-
bitity is exciting and efficient, it is confusing [to] the user. And,
that capability doesn't happen to be available on the...system.

*« : N
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Z responds to V's first name greeting.
- No reference to phone conversation; still caught up in own concerns.

Specific acfion request.

Statement re "full duplex capability” in a‘"Yes, but" type, in
which "confusing"” has more weight than "exciting". -Also a per-
sonal reference, i.e., "It is confusing to me.”

Inference is that 2 :strongly dislikes being confused.

Implication is that Z would like to omit the full duplex capabil-
ity, but it is not clear how much weight that preference should
* be given. :
{71 Z WED 7-NOV-73 3:46PM '
P, the gentlemen !'ve talked to so far are RJ, a sociologist and a re-
search associate at the Institute for th® Future. Also have talked
to HL and JV, who would be responsible for the implementation under .-
discussion. . ' P

Third en/t.rg in a row by\Z. No waiting!
-

Z introduces people at IFTF; does he do this because V did not?

Z Is still not feeling in touch with IFTF and who is there.
You would expect this kind of introduction to be told PB off line;
since it is on line, we can infer Z considers it an important as-

pect for beginning a discussion.

JV is mentioned as an "afterthought” and RA is omitted. 2 needs
Information on them.

[8] Vv (CHRMN) WED 7-NOV-73 3:L47PM ,

| have some familiarity with data-base systems on-line'on...[the net]
What is the most practical high level language | can use down there that
has good interface with file system?

V tries another type of question. This is also an initial re-
sponse to PB and the technical aspect introduced by Z.

Also may be asking: "What language can we use with each other?”
Gives some information about his knowledge background.

This does not respond to Z's request in #6.
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[9] Z WED 7-NOV-73 3:48PM

FORTRAN is excelldent. COBOL is also good, and P likes it (I don't care
for it so much). The command language and a combination of COBOL,
FORTRAN, and/or DML (Data Management Language), will work. All these
languages can be easily mixed, under control of the command language.
Within programs, FORTRAN, GOBOL, and the Assembly Language (and the com-

mand language itself), can be freely mixed as subroutines and/or

overlays.

Immediate quick response to question with much ?ata.

Note negative association to PB. This is more ﬁalanced, and sug-
gests that initial high level of concern is droéping.
\
[10] Z WED 7-NOV-73 3:51PM \
Say, could you include B in the conference, please?. T
"

|
Request for PB to be included independently, rathfr than as a part
of Z's channel. ,

1

‘\
Means both "talk to him" and "give him participant status".

This is quite different® in style--note the three ameliforative, ap-

peal words: say, could, and please. ‘ -
o ’ ’
[11] Vv (CHRMN) WED 7-NOV-73 -3:52PM -
Re, including B: will do. ! '

i
{

V responds immediately, clear and definite.

-
[12] Z WED 7-NOV-73 3:53PM b
How can | get the participants status reports in the midd\e of a confer-
lence call, assuming | lost the status report given at the Peginn&ng of
the session? Also, does the system tell me when someone ii entering?

Again, here we\see concern for beiny in contact with who is on and
¢+ what is happenlhg. \ % .
/
The first question he has asked on the immediate situa%ion in proc-
ess, though in the form of a query about the system. \

[13] Z WED 7-NOV-73 3:55PM ‘ \

Great! 12 just answered. Thanks. | -

. \

The system respoﬁ&@ and answers his question by its actkon, idafcat-
ing that RJ is joining! \

[14] Z WwED 7-NOV-73 3:55PM “ %

Further tfo 9. In a separate...subsystem is the BASIC capabiljity. "BA-

SIC can get to any of the files created by the...subsystem (the one :

hosting COBOL, FORTRAN, etc.), but because it's in a different subsys-

tem, you can't mix BASIC with the other languages. -

i,

oo

NP & ~a
-
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Continues answering V'S gquestion in #9. Need to give full amount
of information. ' '

[15] z WED 7-NOV-73 3:57PM .
Wow! What a helluva tool! More on 8, 9, and 14: B..%is a combination of
command language, FORTRAN and DML. The control language is used to
initiate the session and to provide certain error traps. FORTRAN sets

up all operations (features) and actually does several. DML does all

the updating and querying. ~.

The 'anxiety of the introductions is lowered, and he takes stock of
FORUM with a release of positive energy.

Campletes his run out of information re V's question.

[16] J .WED 7-NOv-73 3:57PM

You will know when someone new enters, E, as you should just have seen

as | joined. Hello. '
y

/

RJ's first entry. Picks up Z's personal concern and r¢lates to

that as his initial self identification. -

Uses first name greeting. |

[17] B WED 7-NOV-73 L:00PM
We have a real need for a powerful assistant such/és this to enable us
to fill our mandated function to coordinate the projects and events....

PB's first entry.

‘

Compliments FORUM. Says it relates tovﬁheir neey.

Evokes aythority of.géwcrnment and via the mandate), their own.

- A

Feormal ﬁdcabulary’and style. Can't be replied to directly; is
more an anrouncement. -

Refers to specific events and gives agenda or topic cues.

v

1 [18] Z WED 7-NOV-73 ,4:01PM . : )
Have you established an& protocols for usage? For instance, it seems .

~ better to terminate one megsage addressed to an individuq}, starting a
new one for the next persdn one wants &p addre?§3 rather than address-

.

ing several people in one message. Comment? - . -
¢ .

2 is concerned with reducing confusion in the flow of the dis-
cussion. ’
\

o

Yuestion on methods of organization.
. N

Concern about reducing confusion in the flow. .




N

Question on how to handle the discussion in this medium. - What
rules or customs help? . Openness.

[19] Vv (CHRMN) WED 7-NOV-73 4:02PM ~ ) -
What do you see as the major conference topics among the different

centers? . ;

I - Responde to and reinforces agenda cues in #17. °
¥ .

-

? Prob&bly realizes that strong guidance 1s necessary.

B can respond, but is not requzred to, since the addressce 1is not

K spec1f1ed. ' S N
[20]° V (CHRMN) WED 7- NOV-73 4:03PM- \T\\\\

. “

We tend to observe vafWous ”styles” of conferencing |n the synchronous L
modé (as we are now doing). - For instance,, we- often find ourselves hav-
ing two or three discussion streams .going at .the same time, and it re-

mains quite cd‘jortab)e. We begln many méssages with ''Re toplc, etc."
A

-V responils’ to the. questlon in, #18 by saying 1nd1rect1y that several
. things can be done at once so long as. thelr reférggces are clear.
rf* ~' . h)-

2's quest;on is not answered dlrectly, h;s needf for order may no
be satisfied. :

.\ . ; .
AN A ' ‘ ” N, '

. - ' \
o ' . .
a . ) ‘- f . R N v

.Commentary on the analyszs. It should be evident that this method of

analysis’ prov1des a.great deal of 1nformat;pn about the participants, their

2

interactions with each other, and thilr attltudes and feellngs about the

————tOpics dlscusseo. Suoh‘&afarmatlon is in addltlon to the overt semanfic con-
\

tent. However, in asse551n§ thlS 1nformat;on, we must observe several cau-

tions: ) . ‘ !/ ot
1. Because the 1nterpretatlons are 1nferences, not truths', they, j
have varying degrees ol probabjlity., Ideafly, they should be
confirmed (or disconfirmed) by the sﬁbject hlmself as far as C
possible. . .
) ¢ ' \ \
2. It is difficult to assess the weight any one item should carry.
Validity comes through repetition of themes and consistencies
.which can be observed best in longer transcripts.

3. Characteristics and meanings are rélevant to the immediaté situ-

ation; with other participants and other topics, different pat-
‘terns would likely emerge.

ey
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.Given such cautifns, even with this brief 20—entry transcrlpt, we can

%y '
note patterns regarding part1c1pants, their communication, anﬁ the struc-

ture of the,discussion. In a sense,'lt is-'at this point that traditional
forms of content analysis come {nto.play, being used not for the original
transcript, but to tabulate tgg.occurrence of themes in the analysis.

N $~ o

Themes of the conference. A tabulation of the themes which have emerged

~

and their treatment 1nc1ddes these:

THEME ° , STATUS e . o
. . P 2 * '
Location of participants Completed ’
'PB . Completed ~ . .
Roles of participants Completed .
Telephone “conversation Left hanging ‘. -
IFTF and XYZ relationshiﬁ *  "Not plcked up ' ! ) .
System features Continuing ,
T Language. for" interface . Question answered - . } I N
Coordination of events Continuing )
*  Protocols for communication Continuing

3t

4 ' -
Differences between written and spoken discussion. 1If it were possi- '
. . ¢

ble to hold the same conference twice, once on FORUM and once face to face,

and then analyze both sessions, we. would have good comparative data on the
dlfferences between communlcatlon 1n the tao media Failing that, we will

draw some-conc}uSLOns on dlfferences between fa

» ~

fe to—face discussion and

FOR&M teleconferenc1ng based on this transcript' in comparison with observa-

t10na1 exper;ence of.various face-to-face conferences. These observations’ , ' N
could be tested\more préc1se1y by using discussions on similar topics w1th -
) the same persons or balanced groups, so that task and individual differ-

+
ences will be minimized and the effect of. the media can be seen more

"clearly. : . ’ . . :

1. The increased 1nforMat10n available in face-to-face qpmmunlcatlon,
because of ‘the increased. aufal and v15ua1 channels, results in A
an increased number of messages in the d;scu551on o,

] .

2. In face- to—face conferencing, there is a greater variance in
the length of comments; i.e., there are more long contributions
and more short contributions, than in teleconferencing via
FORUM, in which entries tend to cluster around an average. In

.

LRIC
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FORUM, there is a tendency to:avoid overlong entries or at
least to break long entries into segments. At the same time,
there seems to be a tendency to make each entry count and to
say more- than just a few words. Thus the length of FORUM en-
tries tends to be more uniform.
3. In face-tp~face discussion, there are more questlons asked of
1 participants than in FORUM conferencing, although it §s not
evident in the transcript here, ‘which has. seven questions in
twenty entries. This large number ogcurs in the opening of
_ the disdifssion and serves to orient the participants, and fa-
’ cilitate interaction. Later.inhe conference the questions "
diminish considerably. This is not the case in ?ace-to—face
conferences. ‘ : / a ’ .
U
4. Interruptions are more frequent in face~-to-face discussion. Of
course, they are impossible in FORUM conferencing’ because of
the nature of the program. But further, they are a part of the
flow of face-~to-face conferences and are an cbvious difference
in the dynamics of the situation. . . e
» .
5. x%he;b arg some further impressions on differences between writs .
ten and .spoken discussion which are less certain at this 301nt
‘of coparison, but which could be 1nvebt1gated :§

a. Topics range more broadly in face-&o-gace discussion tﬁ%n in
BORUM teleconferencing. . S

. N ) ;
- b. « It is easien to get off thq track in face-~-to-face: conferences. 4 v

- N

B

e

‘. '= Ay

» ‘& -~ 7

-+te to-fage conferences, in FORUM, they are ﬁ‘ae explicit.
“ .3 - o . et
* -~ % ¢ I3

«« @&, There is more interective adjustment of ideas, framewo¥ks,
and cormunigation ttyles among participants in face-to-face
conferences: thdn in FORUM conferencing (or the adjustment

. nobcurs at a faster rate). '

S ¢.  There is a hlgher prOportlon of inplicit decisions in face- "

; 1.

7-

~§\These mexhods of content anaIysas JEvalpat1on of content categorles, N
topic thread'ﬁnaly51s, and semantlc analyqls-—are still embryonic. However,
they prov1de a start1ng p01nt for more exhaustlve qualltatlve evaluatlon of v

“ "o

the effecgs ol FORUM on" group communlcatlon. . ) : 4
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IvV. CONCLUSION

A. MAJOR FINDINGS ‘

The most useful results of our research to date have b&en in develop-
ing a sophisticated computer conferencing medium;,ih gathering user behavior
data and a body of observations drawn from user experience; and in defining.
viable research approaches based on an initial taxonomy of communications
media. We are also prepared to offer some preliminary findings about the -so-
cial effect§ of FORUM. This section of the report thus' summarizes our cur~
rent knowledge about the use of computer éonferencing.

| An appropriate- startlng point is an analy51s of the factors we have

found to affect the use of FORUM. These factors can be smmaglzed accord-

ing to the following categories: ) @ . .
1. Phy51car Conditions. X T )
a( Threshold of familiarity and skllls :
., \ . & b. Characterlstlcs of the téf%lnal . \ ’
C. s Access to the termipal and phone’ 11nk oo ’
v , ! d. state of the computer and netyork
* ) 2. Perso Attitudes and Social Needs
' a., inng of obligation to use FORUM L
. b. Desire tq be "in touch" e .
*" c. Work and life style - h T i
: ) d. Need to communicate information relaiing to bee . - '
b3, General Social Copditions
. EP Physmc;l separation \,‘ . ' <
Y . b. Responses to questions ' | \
. ’ ) ¢. Need for informétion or understanding -
. * ' . d. Group task and"structuge b ’ . ,"$ .
. -
f \’ ) B . .t * *

-’
.
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1. Physical Conditions . . . i
. % F ] " - . . ‘ /
]
a. Threshold of Skills

For computer conferencing to be used with ease, the system m‘ft becane
"transparent"; that is, the physical and mental attentiofi needed for ‘using,
the system must diminish so that the person’ can attend to communication it-
self. Initially, there is unfamiliarity with the terminal, the written mode,
and the lack of physical presenée of others, as well as q;hér distractions.

If the user continues to comunicate frequently n the system, some of these
unfamiliarities recede, and he learns to use it more or less automatically.
We have gbserved that if someone uses FORUM only intermittently, however,

his skills may not be practlced enough to give him familiarity; for many per-

sons, this lack of familiarity will decrease their entries or inhibit their
. . KR L4
; |

participation.
Typing skills also seem Z:tifiggpﬂa person's participation, though we
‘ s .
dg not yet have experimental: on this point. One staff member observed

at when a person's typing is slow or uncertain, he becomes more ﬁelective a

what he answers or when he writes because it is a greater effort, and un- o'
. N

e

t1Y that initial threshold is passed, there is reduced participation in the

L conference. . - . 2

A . b

This fact might be altered if a participant has a second person do the t7
. - ‘

<

'§¥?ing for him, but this procedure presents some problems of its own, in-':

! il
. cluding delayed responses and removal of the communicator by one stepr from -
the medium.* . ’ .
. . e

*
.

b.  Characteristics bf the Terminal .

t ¢

R + _ Some terminals are easier to use.than others, and each has varying de-

greéé of'relihbility; these aspects will affect the willingness.ofla person

to be involved in a conference. Hard copy is. essential fomw-some needs (e.g.,

I

the need for a printed record‘fpr seference). But CRT terminals can also
» . L ) : .
: ,bevsirable for speed, ease of editing,.silent operation, anqtl the abs¢gnee 1y |

——re . '

i . .
oV of upnecessary p%pé; scrolls. N 7 - . -

[ \‘- y . ¥ 'y [
{& d P ’ ..l ¥ . i ¢ 41
' " * *An example, of a participant” doing the typing for another fias beem =,
given in‘volume ']l of Group-Communication through Computers, Report R-32,
{ pp.s 47-51. et v .

*

l e “ D . a - N
— » . = , . . “
’ - ‘ - ! .
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¢c. Access to the Terminals and Phone Links

In order to-participate in a conference, the user needs a terminal and
a phone link to the computer. Phone links are available in major cities,.
but terminals usually have to be taken with the traveler since they are not
yet in general use in business, industry, and government: We have experi-
mented with the Texas Instruments portable terminals that weigh about 37
pounds and with an Exeggport model that weighs 27 p;unds; they are both
heavy-to lug around airports, through Customs, and to professional meetings.

This problem is likely to remaln until terminals become more portable dnd

more available. N
$

d. State of the Computer and the Network

The state of the computer influences conferencing in two ways. Firrt,
when the network is loaded heav;ly, the time lag. (response time) may bé
high, so'that-théisystem-takes a long time to transmit messages¥ and even
to type the participant's message on his own terminal as he writes it.

(This last characteristic 1s due to the fact that the system uses "full du
plex which requikxes that the typing go to the computer and be accepted be-
fore it types out on the user s bwn'terminal.) The 1ag, of course,: s
fréstratlng and often confeslng, since rapid feedback is usually expected

for. satisfactory communication.

.

< N 0 0 W . .
However, this frustration is minimal compared to that which occurs when _
.8 - LY

the system crashes, the computer "stops", and the terminal prints out a mes-

sage such as "HOST NOT RESPONDING"! 1In normal usage of EOmputers for data

,compiling or statistical analysis, a computer failure is annoying. But when

1t happens 1n the middle of a real-time conference among several people,
dealing with mnﬁellectual and emotlon-charged matters, the effect is devas-
tating: each person is i lated in midstream.

’ At _present, this factor of networ§ unreliability is a major technlcal
problem which faces teleconferencing. Since most of the Institute confer-
ences have been in the asynchronous (delayed) moqe{ coﬁputet crashes have
not seriously hampered participation. Howeéer, %n synchronous discussion,
such ag demonstrations, it has occasionally been necessary to change to a
Second cdomputer when the first Qne ."crashed". ‘For more continuous use of

mdnagement and conference operations, the program would best be-used with a
. ~ . ou . , R ”./

. 14

(
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computer whose load is stabilized at a "below~crash" level and whose usee
,;n;erface is properly designed with good attention to human factors.

The unreliability of the network we have used for developmenéfand the
difficulty' in obtaining a sufficient nﬁmber of guaranteed "ports" (tele-
phone line access points) into a computer have been the limiting factors in

{
our ability to experiment‘with synchronous (simultaneous) conferencing.
2. Personal Attitudes and Individual:Needs
™,

a. Obl"iétion to Use FORUM {

. "One of the basie imp?rtant factors is simply how much the individual

.  feels bbligated to use FORUM in contrast to communicating in some other.
mode or not communicating at all. This‘is-particularly true in a situation
in which face-to-face, telephone, or memo communiéatipn‘is feasible. It
takes.effort to use compdter conferencing, and.if it i$ easier to communi-
cate information in some other way, then the individual's owﬁ motivation ©
will be the determining factor. In our an Staff Meeting transcript, there*
are some evident instances’ of obligation use; as when one staff member
noted that the log of project activities was not being kept up (presumably
as it should have been kept up), and another staff member made several con- !
tributions after a request for more entries. The staff had agreed ea;lier
in the project to use the gonference evefy day, sbut the t;anscript shows
that this commifment was not being carried out. There was some sense ef
obligation, but this did not seem sufficient to maintain a continuous in-

»

put from everyone.

b. The Desire To Be "In Touch"

1

Most pergsons have some need to commufittate with others, and some have

strong desires to do so. Of the participants, some desired a high level
1] .

T <

of communication with the rest, while others fogﬂé this unnecessary. Of‘~“
c0urse, 1f e desire for communication is satisfied~by .face-to-face or
telcphone.meetlngs in the phy51ca1 context of the office, it would not be .

expressed in FORUM telecoﬂferenolng unless the 1nd1v1dua]s were separated,
such as rhey mlght be if worklng at home or. if away on project matters.

+ . N
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C. Work Style and Life Style

Teleconferencing fits well into the lifestyles of some people~~they can
do their job, make reports, and talk .with colleagues wherever they are, ré-
.

ardless of .the tlme.(;nhey can work at home as well as at an office, and
AN

they can work at their own pace and time, which may be different from the
standard 8:00 to 5:00 office job. For thenm, teleconferencing is a compati-

ble and even liberating tool, and they are likely to use PORUM to enable
them to get into a preferred mode of working and living

One participant's comment was, for example, that he liked FORUM be~

.cause he could work at home without time pressure, without interruption
("which would cause me to lose my train of thougkt"), and at his own pace
. on creatlve ideas and thpughts.

]

The results could be viewed by others at
their lelsure, at their own rate of work.
>
\ e

¢ )
On the other hand, some people prefer a scheduled, set work time and
work space. i
\

Rather than finding it confining (as the first group is likely
to do), they use it to focus their‘'work attention and separate their job
from the rest of their life.

!

These people are likely-to use FORUM within
the ‘time and space they assign to their work, but not out51de those
boundaries. '

{

Within the Staff Meeting conference; we have seen a tendency for the

staff members to make gntries at other times and from other places than the
office and the "working hours" All of the staff, at one time or another,
made entries after 5:00 p-m- Many of these were from their homes.

(The to-

tal; proportion pf entries away from the office was 63 percent, broken down
as ‘/35 percent while traveling and 28 percent while working at home out-
side office hours:.

See Volume 1, page‘'42 for detailed’statlstlcs )

of course, one would hardly conclude that the FORUM staff is already
moving 1nto a new 11festyle with the help of teleconferenc1ng.

The travel-
ing was, to some extent,,K dictated by the responsibility of the staff member
rather than being a‘part of his lifestyle,

made possible by cemputer conferenc1ng.

The reporting from the destlna-
tion, however,' was a deliberate innovation and a part of the work style

For most of this period, the members of the staff had terminals at

»
their homes as well as at work, but also were under some constraints to

..
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appear at the offices of~the Institute for the Future e&ery day (e.g., be-
cause of expectations from other employees of the Institute). So to some .
extent, any entries in the staff Meeting conference which weré‘ﬁade on thei£
"off" hours were above-and beyond‘the calljof duty, rather than simply work
on’ the project.

One of the major problems in considering social attitudes toward work
styles is the language which is available foruconceptualizing the situation.
Noti%e these oppositions, which can be seen as “either/or"‘categories, but

which often aré not:

off hours, non-working hours

Anyone who has worked at any job realizes the unreal categories created
by the social definitions of these words. }Accordinglg, efforts to change
Wb;k styles through teleconferencing will ;ncounter the social attitudes

"Work" has come to mean "8:00

[}

which assume that these categories are real.
to 5:00 in the office" and also the opera ions of the job. The two meanings
have become equated, collapsed- into each othe§ so that the implications

A%

are: (a) what one does from 8:00 to 5:00 in the office is work, even if it

|
v ‘
1

includes coffee breaks, and (b) what one does out of the office is not "work",
even if it is some ope;ation essential to the job.

The assumptions about the uses and definitions of these terms are ar-
bitrary, but’are held unconsciously. Thus, if a person makes entries in a
computér confer%nce after "working hours", it may tend to be dismissed or
classed as "extfa"; and if a person stays at home during working hours and
does his job via FORUM, he may be viewed as not doing his work.

FORUM teleconferencfhg, as used in the Staff Meeting conference, wou}d

enable the members of this projéct (and many other groups) to h%ve a work

|
|
|
|
|
\
|
i

‘style which includes carrying out responsibilities away from an office or,
which 1Is more varied in terms of time. 1If this sﬁould happen, we could ex~- ‘
pect problems to arise related to criteria for the definition of work and ‘
for detemining when ong is déing work and when one is not. In addition, }
\

we could expect that there would be individual personal problems of main-

taining work attention in contexts associated with "non-working" activities.

<&
a
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And people who prefér to structure their work activity through the use of
time and space might also face new problems.
This aspect of FORUM has not been fully tested by the staff use of
FORUM during this period; therefore, few conclusions can be drqwn as to the
5 - use of computer conferencing by persons with alternative work styles or the

effect of FORUM on those styles.

d. Need to Communicate Information Relating to Role

» In our ongoing Staff Meeting conference, it became generally evident
that each person participates most in the area of dlscu551on {or particular
conference) which is wmost related to his perceived role. Indeed, Figure 25

‘ . shows the "participation track" of four ;nstltute staff members in confer-
ences with different topics. Part1c1pat10n rates are seen to vary widely,
and no individual appears as "typlcally prlvate" or "typically public" in

all conferences. ;Role requ1rements can”be recognlzed This is hardly a

surprising finding, and we expect to be able to generalize it for future
FORUM conferences. Furthermore, since FORUM is a new medium for most peo-
ple, it may be desirable to use established social roles to ease introduc-
tory periods and increase participation. However, one of the potential
values of FORUM conferencing is to bridge role separation, and this aspect
should also be kept in mind when planning 'a computer conference.

‘

3. General Social Conditions

a. Physical Separation

The function of physical separation in motivating staff meeting entries

' has already been discussed. When Institute staff members were away on trips,

they tended to make a large number of entries reporting their activities.

This fact reflects both the physical separation, which excludes face-to-face

communication, and also the increased intensity of the person's activities.

A further advantage undoubtedly occurs because the "report" of the trip is

made quickly, in written form, and is available to all, eliminating the ne-

cessity of a formal presentation or a multitude of explanations to

individuals.
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Figure 25. Participation of Four Users in Conferences Dealing with Different
Topics. A circle has been drawn around the participant serving as conference
facilitator. (J7 represents the participatioh of Johansen in conference C7,
M3 shows the participation of Miller-in'C3, etc. V designates Vallee and L
designates Lipinski.) .
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b, Responsés to Questions 3

Often, when partigipating in a FORUM conference, one may simply weatch
the trankscript and, even thcugh interested, make no entries. However, a
specific or direct question almost always gets an answer from a participant.
This p?ttefh occurs not only because a question has‘social protocol requir-
ing an answer, but also because a question can specify what kind of answer
is required in terms of subject, point of view, and th~ - .. Thus,

&

it facilitates any interchange.

i

c. Need for Information or Unders tanding ‘ >

The reverse of the preceding observation is that when a person needs
information, he is more likely to make entries. These may be in the form
of questions, as above, or they may discuss topics in an attempt to clarify
Oor organize an idea.

The last two activities are evident in the various user reaption con~

ferences. Questions, information-seeking, answers, and discussion comprise

> .
a high proportion of the entries in those conferences, and their power to

compel participation is evident.'

d. Group Task and Structure

Very unstructured tasks and groups will have difficulty adapting to
communication via computer conferencing as’ represented by FORUM. A major
factor here is unfamiliarity with a new medium, but there seems to be more
to this observation than the learning process, In the Travel/Communication
Tradeoffs Conference, for instance, the topic of discussion was not pre-
structured w1£n any more specificity than the title suggests. There was a
general Jeeling among the participants, registered both in the transcript
and 1n the post-conference questionnaire, that a more focused topic would
have been more productive. This criticism was especially important in this
conference, since it was the first meeting for many of the researchers. In-
deed, we have now proposed to experiment with prolonged conferences on
highly structured topics.

It is also possible that there is an optimal threshold of structure in

a computer conference. Our finding at this point is that completely >
|

I |
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-unstructured confénences are frequently unproductive. However, it may be

that an increase in strdcture‘wila only be valuable to a certain threshold,
beyond which it will not be perceived as positive.

o ts have identified many elements of group communication
througt . oumpu er conferencing and have offered some Initial conclusions on
actval usage--based on about 3,000 terminal hours of actual conferencing.

The communication potential of FORUM grows out of its easily available writs’
ten record, jts ability to transcend time and”space limitations, and its
While these égaracteristics are not all-

Th;§ re-

encouragement. of organizaticn.
inclusive, they of fer unusual resources for group communication.

port has only begun to summarize and evaluate these potential resources.

-~
&

B. FUTURE DIRECTIONS

Based on the Institute's substantive experience with FORUM, it is pos-
sible to project several areas for future research. Specifically,’We have
been able to generate a broad range of propositions to serve as general hy-

'

potheses for further tesFin?. These are listed in Table 7. 1In ourljudg- '
ment, most of these propositions are probably true. We 4o not, however,
presume to classify them according to their impoggance-—relative either to
one another or to the universe of propositions regarding other aspects_of
teleconferencing. We present them, instead, as samples of hypothetical
statements worthy of future examination. d

Beyond these specific and ndrrow hypotheses, our future research will
continue to assess the whole spectrum of social interaction via FORUM as
compared with other communication modes. We have found that FORUM enables
new kinds of compunication. One reason is ;hat, in moving from face-to-
face cdhferencing to teléconferencing via FORUM, a person enters what may
be~éalled an altered communication state. Communicating via FORUM is thus
likely to involv: a gqualitative shift ip the individual's experience of
dommunicating due to such novel factors as the time delgy of the system,
the written interactive mode, the absence of visual and non-verxbal cues,

the physical presence of the terminal, and the behavioral requirements of

.
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S

Tentative Hypotheses for Further Test.ing -

TENTATIVE HYPOTHESES ABOUT
COMPUTER-BASED TELECONFERENCING

RELEVANT INDICATORS

There is a lower tendency to digress than |n face*
to-face modes.

For most persons, the total number of messages
submitted is greater than in face-to-face
interaction.

Affective feelings are not easily expressed.
It leads to greater explicitness than other media,
especially in decision-making.

It produces a higher degree of horizontal role in-
teraction than does face-to-face.

It is preferred to travel for tasks involving in-
formation exchange.

. It is preferred to other media when wide partici-
pation is desired.

It leads to lower costs than other media for in-
formation exchange in technical groups.

The distribution of participation rates is differ-
ent for large and small groups.

The proportion of messages devoted to the desig-
nated task is positively correlated with the de-
gree of familiarity with the medium.

Previous acquaintance with other group members in-
creases satisfaction with a conference.

The facilitator of a conference tends to rank high
in private message sending and receiving.

»

Medium, Frequency of
digression

Medium, Participation
rate, Individual

Medium, Ease of ex-
pressing affect
£

Medium, Explicitness,
Task

Medium, Communlcatlon
structure

Medium, Acceptance,
Task

Medium, Acceptance,
Group size

Medium, Cost
Group type

, Task,

Group size, Distribu-
tion of participation
rates

Familiarity with medium,
Proportion of messages
devoted to designated
task

Acquaintance with group,
Satisfaction ;
Role, Private participa-
tion rates and ranking




Table 7 (continued)

TENTATIVE HYPOTHESES ABOUT
COMPUTER-BASED TELECONFERENCING

© RELEVANT INDICATORS

¢ -

Across individuals, rank for participation in pri-
vate mode is correlated positively with rank for
participation in public mode.

Across individuals, there is a positive correla-
tion between frequencies of comments judged ''new'
and ''provocative.'"

Across individuals, there is a negative correla-
tion between frequencies of ''new' and ''synthetic'
ideas.* ‘ ’

The extent of humor is correlated with its degree
of privacy.

For a given individual, the average length of pub-
lic and private messages varies with conference
topic.

Across conferences, the overall frequency of pri-
vate messages varies with task.

Increased task structure increases ‘iser satisfac-
tion with the outcome.

The ratio of public to private messages is not
uniform across conferences.

A

The average length of messages is greatest at the
beginning of a conference.

Direct questions to other participants are more
likely to receive at least one response than
Jdther message types.

Private participation
rank, Public participa-
tion rank

Freguency of ''new"
ideas, Frequency of .
“'provocative'' ideas
Frequency of "new'!
ideas, Frequency of
“synthetic' ideas

Privacy of conference,
Humor

Topic, Characters/pub-
lic message, charac-
ters/private message,
Participant

Task, Frequency of pri-
vate messages

Extent of task struc-
ture, Satisfaction with
outcome '

Number of public mes-

sages, Number of pri-,

vate messages

Time, Length of

messages !
{

T¢€Z of message, Num-

ber of responses

“According to coding categories descsibed on pp.

o [
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Table 7 (continued)

TENTATIVE HYPOTHESES ABOUT
COMPUTER-BASED TELECONFERENCING

RELEVANT INDICATORS

Messages directed to another partucupant are un-
likely to evoke multipte responses “

The distribution of message lengths is sumllar for
public and private messages in the same conference.

For a glven participant, average message tength_ is

greater for public than for private messages.

o

More public messages are submitted than private
messages. ’

Participation rates in teleconferencing are heavily
skewed, with most participants entering relatively
few messages.

The growth pattern of conference inputs is not uni-

form across conferences. .

Type of message, Numbe r
of responses

Privacy of messages,

Distribution of message

lengths

Privacy of messages;
Average message length,
Participant

Privacy of messages,
Frequency of .messages

‘Distribution of Parti-

cipation rates, Medium

Conference growth curve,
Medium

4
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the program. TRe gestalt constructed from these characteristics feels dif-
ferent frgm‘the\USual faée-to—?aee communication.
i ~Such an altered state is usually set off from a person's normal behav-_.
“10r. and learning, as though it is surrounded by a boundary line which keeps
out previously learned behaviors and allows new behaviors to be learned
within a free space.f What 1s learned within the new gestalt is associated
with it and may not be eaglly accessible outside that state. This phenome-
non has beern found in experimental studies déingldrug—indhced states and is
also true for condi?ions ranging from dream}ng to classroom learning. '
To the extent that such a state occurs in FORUM teleconferencing, we

would expect it to kave these characteristics:
’ /

1., ©Previous habits and patterns of commdnicating will be less auto-
matically available and will be reduced in strength. Generali-
zation effects from other communication conditions will be re-
ducded. ("Generalization effect”. refers to the tendency to carry
over habits lea;ned in one situation to another, similar one,)

2. Interest and excitement will be initially experienced, along
with confusion, anxiety, and uncertainty, according to individ-
uval personalities. Many people will probably become more re-
sponsive to external cues such as instructions.

3. Because the user will not be familiar with the mode, he will
have to learn how to communicate via FORUM.

4. New modes, styles, or patterns of communication and thinking
can be learned more easlily and with less resistance as ‘the per-
son learns to use FORUM.

5. New norms and rules of communication can be established, or
previously learned ones can be transferred and modified.

The extent to which FORUM produces the above characteristics depends
on the individual use£ and can be enhanced or reduced by the method of pre;
senting teleconferencing to thé user, by the instructions which® are given,
and by any training or teaching which is offered.

Given the potential altered-communication state, the opportunity is now
available for consciously altering present habits of conference communica-

N tion and exploring new ones. This opportunity might involve different ways

of exchanging information, new techniques of reading, methods of interpreting

\ [ER;
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data, the formation of new styles of expression, multi-level messages, crea-
tive thinking and probieﬁ—solving, and techniques of resolving disagreement.

Observation of conferences using FORUM already suggests some new modes.
One, for example, can be called multi-stream (or multi-topic) communication
(as described in Section III-C), in which two or more topics are discussed
-Simul taneously and with more or less coherence., This is possible :Ith
FORUM due to the time delay of the system and the adaptation of the users
to the multi-stream pattern of thinking. This pattern would not be common
or even accepted in a face~to-face conference and would likely confuse the
conferees. In the gestalt of FORUM teleconferencing, however, the pattern
can be learned without the strictures and inhibitions of face-to-face norms.,

A second example of a new mode of communication is the time delay it- )
self. On one hand, this delay could lead to boredom and distraction; but
on the other, it often enables the user to expand his sense of time.

Because of the reduction in immediate feedback and non-verbal communi-
cation, there is freedom from immediate negative reactions to contributions}
that is, negative social reactions are reduced compared to face-to-face com-
munication. People who are inhibited by overt negative reactions might
therefore become more expressive in teleconferencing. Similarly, subjects
which are tabooed or whose discussion is inhibited in face-to-face communi-
cation might be more easily discussed in the changed gestalt of FORUM. This
possibility suggests somevpotential uses for FORUM, including communication
between therapist and patient or husband and wife, discussions of values,
analysis of assumptions or premises, group psychotherapy, and encounter.
Since such conferences would be occurring through the cognitive level of
1anguagé, the emotional and behavioral effects would have tq‘be evaluated
as well.

' \

We view our work with FORUM as an 1indication th%t computer conferenc-
1ng stands at the point where it can be usefully épplied to research and
business situations. Exactly when and how this application takes place
will depend, in large part, upon developments in other fields--the escala-

tion in travel costs, the general state of the economy, the availability of

~

inexpensive terminals, and the growth of data networks.
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. Our understanding of the human factors involved in the use of computer

conferencing and of the pé}chological parameters will not match our under-
standing of the technical probles until more research of the type conducted
and reported here can be performed and analyzed.

Finally, any forecasting of likely social effect deriving from compu-
ter conferencing will have to take into account not only the considerations
listed above but also factors such as the growth in demand for information
services to homes and neighborhood office centers, the possible recurrence
of disruptive energy "crises", and the long-term reduction in the cost of
computer hardware.

+

The propositions we have formulated and, to some extent, tested in the
FORUM context indicate that computer conéerencing may indeed have an impact
not only. on travel costs but, more importantly, on the structure of organi-
zations, either in facilitating direct dissemination of information or in
pro&oting horizontal idea exchange. This Impact may be felt within two to
five years in the improvement of planning, pclicy-formulation, and Crisis-
resolution tools. The effect may widen on this basis to include such di-
verse activities as citizen participation in planning, resource sharing in
education, and the establishment of a permanent medium for the retrieval
and dissemination of knowledge. Such a medium would be unique among’

computer-based information systems in that it would include the basic units

of knowledge-~humans themselves.
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APPENDIX 1: GROWTH CURVES AND PARTICIPATION MAPS

~— .

Care should be taken in making direct campa}.isons between growth curves |
from indiv;duél conferences, since the conferences vary in length and the
logistics of graphic presentation also vary.
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APPENDIX 2 .
INITIAL INTERVIEW SCHEDULE
August 1973

-

Since you are part of the first group to have any extended experlence with
FORUM, we would like to record your reactions and criticisms. At this point,
we are particularly interested in your criticisme of FORUM as it is now--as
well as the potentials you might see for the program.

» ' ~——
GENERAL QUESTION: What are your overall impressions of conferencing using
FORUM?

PROBES: What about computer conferencing in general?

Positive:

Negative:

What about FORUM specifically?

Positive:

Negative:

How frequently did you get hard-copy transcripts of the
conference sessions?

-
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GENERAL QUESTION:

PROBES :

-130-

How did you use these transcripts? (e.g., read care-
fully, skimmed, made detailed comments in reaction,

etc.)

{
i

How did you use the actual time you were in the FORUM
program? (e.g., responded immediately, only skimmed
other comments, etc.)

How has your group changed %ince you began using FORUM?
(Try to be as specific as possible.)

How much of this change do you feel was related to using
FORUM?

what about negative effects of using FORUM?

what about positive effects?

How have your face-to-face meetings been different from
the FORUM conferences?

Do you think your FORUM conferences could have been con-
ducted as well using some other technique? (Try to be
as specific as possible.)
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GENERAL QUESTION: What do you see as the most beneficial applications of
FORUM in the near future?

How are your typing skills?

R
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INSTRUCTIONS

Please read carefully

The following scales are designed to assess feelings and attitudes toward
various communications media. There are 24 scales altogether. Even if some
of them seem strange, or inappropriate, it is very important that you com-
plete them all.

Please consider
FORUM as a communications medium.
You have just had a discussion using FORUM. Please don't think about the

discussion itself, but consider the actual medium that you used for the
discussion. -

iL,_.g-Work rapidly through the scaies, without pausing for more than a few seconds

O
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on each one and without returning to one you have already completed. You
shouldn't take more than 2 or 3 minutes to complete the whole set.
While considering

‘ _FORUM as a communications medium,

please place ~ check at the point on the scale which you consider to be most
appropriate.

boring : : : : : : interesting
colorless : : : : : : colorful
complex : : : : : : simple
constricted : Y : : : : spacious
excitable H : : : : : calm

oo~
free : : : : : : constrained

Pt
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good

important
meaningless
passive
periodic
pleasurable_
public
repuﬁ)le
sensitive
soft

stable
strong
tenacious

true

ugly
uné&ciable
unsuccessful
small
friendly
i&pgrsonal
technical

relaxed

informal

. . . . . .
: : : : : :
. . . . . .
: H : : : :
. . . . . .
H H : : : H
. . . . . N
s : : H : :
. . . . . .
: : H H : H
. . . . . .
: : M H H :
. . . . . .
H H : H : :
L
. N . . . .
: : : H H :
?
. . . . . .
H H H H : :
. . N . .
H : H : :
* >

. . . o . .
: H : : : H
. . . . .
H : : : :
. . . . .
: H : : H
. . . . . .
: 3 : : : H
. . . . . .
H : : : : :

2
- . . . . .
H H : : : H
. . . . N .
H : : : : :
. . . . .
: : : : :
. N . .
: : : :
. . . . .
: : : : H
. . . . .
: : : : H
. . . . . .
: : : : : :
. . . N . .
H : : : H :

-y 4
' "1 /
s
A

bad
unimportant
meaningful
active
erratic
painfhl
private
di;reputable
insensitive
hard
changeable
weak
yielding
false
beautiful..
sociable
success ful
large
hostile

personal

non-technical

tense

fomal
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