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PREFACE

This report is an attempt to collect and synthesize current knowledge
about computer-mediated communication systems. It focuses on
computerized conferencing systems, for which most evaluational
studies have been conducted, and also includes those electronic mail
and office support systems for which evaluative information 'is
available. It was made possible only through the participation of
the many systems designers and evaluators listed below, who took the

time to help to build a common conceptual framework and report their

findings in terms of that common framework.

The following people attended the face-to-face workshop where the

initial plans for pooling our knowledge were developed:

James Bair
John Bregenzer
James Danowski*
Starr Roxanne Hiltz¥*
Kenneth Johnson
Peter Johnson-Lenz¥*
- Trudy Johnson-~Lenz*
Elaine Kerr*
Valarie Lamont¥*
-Jane McCarroll*
Robert Parnes
Ronald Rice®
John Senders*
Elliot Siegel*
Richard Stern*
Murray Turoff*
Stuart Umpleby*

viii




Those with .asterisks following their names also participated in the
subsequent discussions and drafting efforts on EIES, which completed
the development of the conceptual framework and the outlines of the
chapters in this report. |

Data reports were contributed by:

James Bair

John Bregenzer
David Brown
James Danowski
Morley Greenberg
Edward Housman
Elaine Kerr
Valarie Lamont
Peter Johnson-Lenz
Trudy Johnson-Lenz
Hubert Lipinski
Clifford Lynch
Joseph Martino
Jane McCarroll
Richard Miller
Jacob Palme

John Senders
Elliot Siegel
Sarah Spang
Murray Turoff
Stuart Umpleby

Those who wrote or drafted parts of the actual manuscript are
credited.. on the title page. Authorship is noted in the body of the
report under the titie of a‘section, where a contributor provided the
final draft. 1In addition, three persons provided the first draft of
the literature review for a portion of a chapter: Murray Turoff for

systems software, Valarie Lamont for group determinants of
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CHAPTER I

INTRODUCTION

This report grew out of a grant from the National Science Foundation
to synthesize what is known about computer-mediated éomﬁunication
systems from the results of their associated evaluations. It was
stimulated by the desire to caéture and' document what was learned
from the completion of the EIES operational trials,(and to compare
these findings with those of other computer-mediated communication
systems: conferencing systems, electronic message systems, and
general information-communication systems designed to support
"knowledge workers," or those managers, administrators, and

professionals who retrieve, process, and communicate information.

The EIES field trials are one of the most intensely evaluated of
recent information science endeavors. A formal evaluational effort
was built into each of the seven official operational trial groups.
In addition, the Hepatitis Data Base and White House‘Conference on
Library and Information Services user groups contained formal

evaluation components.,

One product of these group experiences and accompanying evaluations
was a final report for each of the nine groups, plus the overall
cross-group evaluation. - These separate reports contain majér

differences in what was measured and reported, and they do not

facilitate the comparative overview of different approaches to




evaluate this 1information exchange medium or the different

experiences of each of these groups.

Other computer-based communication systems have been evaluated in the
past. The most exténsive studies in addition to the EIES trials were
by Johansen, Vallee and their colleagues for the PLANET system. In
addition, Bair and Edwards conducted extensive research on NLS, and
some evaluative data have been published for a number of other
systems. Reading the various individual reports, however, it is not
possible to reach any conclusions about the relative influence on the
findings of the group and application, the features of the specific

systems used, or the evaluation methods emploved.

All scholars who had published evaluative studies of these systems
were 1invited to compare their experiences, and to systematically
attempt to examine and report their research within a common

framework that they would develop.

This report presents the comparative findings and methods, 1including
their implications for needed future research, as well as short case
studies and an appendix with the comparative data specifically

collected from a panel of experts for this study.

We hope that the results of our efforts will be useful to students of

computerized communications and those interested in the impacts of

this emerging technology.




Overview of the Medium

Computer-based communication systems wuse a computer to structure,
store, and process communications. Users compose text items by
typing on terminals 1linked to a central computer either directly or

by telephone lines and a packet-switched network such as Telenet or

Tymnet.

Geographically-dispersed groups are able to communicate at a speed
and cost superior to telephone, mail, and face-to-face meetings. A
permanent written transcript 1Is maintained of the proceedings. The
medium 1is asynchronous, meaning that time and space are minimized as
barriers to interaction and that people can participate at the time

and pace most convenient to them.

This 1is a new form of enhanced human communication, made possible by
the proliferation of terminals, development of time-sharing digital
systems, and the reduced costs of computer time. Based on a hybrid
of computer science, communication theory, and information science,
its potentials are now beginning to emerge with a core of user
experience and related evaluational studies. We present here the

current state of the art.

Although the basic configuration resembles a written version of the
telephone conference call, there are important differences in

addition to the self-determined participation rate. Because text




items are retained in the computer until deliberately deleted, they
may be copied to others or merged into larger documents, as well as

allowing latecomers to catch up with the proceedings.

These systems typically include some or all of the following

components:

0 MESSAGES: may be sent to an individual, a number of individuals,
or a dgroup, and may be open or blind copied. In some systems there is
the option of using a regular signature, a pen vname,» or anonymity.
Those to whom messages can be sent may or may not be restricted.
Messages are retained in the computer and delivered when the
recipient signs on line. Confirmation of the +time and date of

delivery is usually provided to the sender.

o] CONFERENCES: are a common writing space for group deliberations.
Upon accessing a conference, users are brought up to date in the
proceedings. Membership is controlled by a moderator. Participation
is usually asynchronous but may at times be conducted in 'real time.'
Conferences may be a few weeks to several years in duration, and the
size may range from two to more than fifty members., Some conferences

may be 'public,' or open to all members of a given system.

o NOTEBOOKS OR FILES: are personal spaces useful for drafting ér
coauthoring material which 1later will be submitted to other parts of

the system, and for storage of items such as customized programs and

documents.




o BULLETINS or JOURNALS: are spaces for the generation and
submission of reports, newsletter items, and formal papers. Special
software may allow refereeing by anonymous reviewers, and abstracts
can permit recipients to access the £u11 text only if it 1is of

interest.

o TEXT EDITOR: allows users to revise or modify material while

preparing it or afterwards.

Advanced systems may also include mechanisms for such tasks as
searching and retrieving, indexing, voting, merging text, delayed
entries, alarms, reminder files, and calendars. They may also be

integrated with data bases and decision support or other analytical

tools.

Procedure

A two-day face-to-face workshop was held in New Jersey in July 1980
and attended by eighteen researchers working in this field and
representing twelve sepafate research projects related to the
operational trials of EIES and a number of other systems. Invited to
attend were all known scholars who had published evaluational
findings. Because of expense or time conflicts, some could not
attend the face-to-face workshop; however, their participation was
solicited‘ in the group's post-meeting activities through EIES, maii,

or telephone.

At the workshop, the major findings for each of the operational




trials and other evaluational projects ‘were summarized, with the
focus on the similarities and differences discovered among them. The
participants were then-di&ided into subgroups to generate the 1lists
of factors about which data would be systematically collected.
Following the workshop, the EIES system was used to continue this
work and té organize and write the report. The lists were reviewed
and refined by on-line working groups and transformed into "data
report forms." These forms and working papers were distributed via
EIES and the mail to gather additional input'from others. working in
the area, so as to <collect comparable data for as many projects as

possible.
Synthesizing Expert Opinions: A Modified Delphi Approach

While some of the operational trials or case studies of
computer-mediated communication have been extensively documented in
the litetature,'there are many about which only sparse accounts are
publicly . available. This is particularly true of the acquired wisdom
of designers, who tend to prefer to work on new enhancements of their

systems rather than document and critique the successes and failures

of software that has already been implemented. Another problem 1is
that even the published studies do not use a common framework, so
that it is difficult to compare the results of various studies or to

construct a basis for the generation of cumulative results for future

research.

Conversations within the "invisible college" of scholars working in

this area 1indicated that many of them had observations that had not




been documented in the open literature. The opinions formed on the
basis of their studies were a form of expertise available to be
tapped. A modified Delphi approach was chosen to gather and

synthesize this acquired knowledge.

Delphi is a method for collecting and utilizing the opinions of
experts. It may be characterized as:

«+s a method for structuring a group communication process
so that the process 1is effective 1in allowing a group of
individuals, as a whole, to deal with a complex problem.
To accomplish this ‘'structured communication' there is
provided: some feedback of individual contributions of
information and knowledge; some assessment of the group

judgment or view; some opportunity for individuals to
revise views; and some degree of anonymity for the
individual responses (Linstone and Turoff, 1975:3).

This project can be considered a "modified Delphi"™ because the last
condition was absent. Thiﬁ was considered necessary for the group to
understand the context of ﬁhe differing opinions or observations. In
all other respects, it was a Delphi. Common data report instruments
were designed and mailed to systems designers (for the systems
module), group leaders or managers (for the task module), and
evaluators (for the acceptance and impacts modules). The results
were tabulated, summarized, and returned to the respondents, who were

invited to comment on observed differences or to change their ratings

if the comparative data and discussion altered their opinions.

Factors in Computer-Mediated Communication Systems

The conceptual framework used to integrate this report 1is a closed

system with multiple feedback 1loops. Expanding and building on the




list of factors generated by Vallee et al. (1974:22), the
determinants of . acceptance and usage of computer-mediated
communication systems can be categorized as characteristics of the
SYSTEM itself, including terminals and other equipment available to
users, the TASK or activity being performed on line, attributes of
the INDIVIDUAL user, and attributes of the GROUP or organizational
context. The interaction of these factors determines the levgl of
system ACCEPTANCE, which includes both the amount of use and  the
users’ subjective attitudes of satisfaction of dissatisfaction.
EVALUATION of thgse systems may produce feedback to the designers‘
which can change the nature of the system itself and the tasks or
applications for which it is subsequently employed. The evauation
methods used will to some extent filter the IMPACTS upon attitudes

and behaviors of the individuals or groups.

There are of course societal 1inputs which may intrude wupon this
system of wvariables, such as government regulations and changes in
the economy. Such influences external to the system and 1its user

community are defined as outside the limits of this study.

Comparability of the Data

We are confronted with the classic problem of comparing apples and
oranges. Both 1independent and dependent variables tend to be
conceptualized and measured differently in most of the studies. We
have tried to equate them by pulling out a common set of variables

and asking the researchers to report their results regardless of the

specific indicators used. An empirical fruit salad is served as a




result. Data are plucked from their initial context and set down
next to one another under a conceptual salad dressing. Whether this
serves to make the data digestible and palatable, or merely creates a
false uniformity that glosses over the initial differences among the

studies and destroys their integrity, will have to be judged by the

reader.

DESCRIPTIONS OF -THE SYSTEMS AND GROUPS STUDIED

Below is a brief overview of the nature of each of the groups
represented in this report. The shortened name refers to it
throughout the body of the report and in the Appendix. Listed first

are EIES operational trials, followed by other systems.

EIES OPERATIONAL TRIALS

EIES (Electronic Information Exchange System) was designed by Murray
Turoff. It 1includes messages, conferences, notebooks, and a large
number of special structures and advanced features. Its development
and initial years of operation were financed by the National Science
Foundation's Division of Information Science and Technology. Grant
applications were solicited and competitively awarded to scientific
groups wishing to use the system (NSF 76-45). Each group was
required to produce an evaluation of 1its experiences, The four
groups listed first were small scientific research communities with

no specific goals other than improving their informal communications.

Subsequent operational trial groups tended to have specific goals or




tasks that they wished to accomplish in addition to improving their

communications.

FUTURES: The Futures Research Group was coordinated by Joseph P.
Martino and evaluated by John Bregenzer, It was composed of
researchers from the multidisciplinary futures community who were
concefned with planning, forecasting, and anticipating the future.
Examples of such research 1include the development of structural and
cross impact models, the generation of scenarios, and the conduct of

Delphi sequences (See Martino and Bregenzer, 1980; Bregenzer and

Martino, 1980).

SOCIAL NETS: The Social Networks group, led by Linton C. Freeman,
included scholars from a variety of academic disciplines concerned
with studying the nature of social networks (See Freeman and Freeman,
1980) . Although two members took part in the face-to-face workshop
meeting and contributed to the project, data reports were not

completed for this group.

GST: The General Systems Theory group, coordinated by Stuart A.
Umpleby, consisted of a small research community attempting to
integrate a number of scientific disciplines under the rubric of a

systems approach to theory (See Umpleby, 1980).

DEVICES: Jane H. McCarroll headed this multidisciplinary group which
consisted of those concerned with the research and development of

devices for the disabled (See McCarroll, 1980).
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OTHER EIES GROUPS:

HEPATITIS: Elliot Siegel coordinated a group of experts in the field
of wviral hepatitis collaborating with the National Library of
Medicine to validate and update a hepatitis data base intended to
facilitate information transfer to health practitioners (See Siegel,

1980).

JEDEC: This group, facilitated and evaluated by Peter and Trudy
Johnson-Lenz, utilized EIES to develop standards for the Joint

Electron Devices Council (See Johnson-Lenz and Johnson-Lenz, 1980b).

LEGITECH: Coordinated by Chandler Harrison Stevens and evaluated by
Valarie C. Lamont, LEGITECH connected a large number of researchers
concerned with scientific and technology issues of their various
state legislatures. A special self-filtering communication
structure, called "Topics," was designed for their use (See Lamont,

1980; Stevens, 1980; Johnson-Lenz and Johnson-Lenz, 1988d, 1981).

WHCLIS: The White House Conference on Library and Infarmation
Services, coordinated and evaluated by Elaine B. Kerr, utilized EIES

for the planning of that national conference (See Kerr, 1980).
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WORKLOAD

"Mental Workload" can be described as the study of human factors in
complex man-machine systems, such as the cockpit of a jet plane or
the control panel of a nuclear power planﬁ; Most of the members of
this multidisciplinary group were engineers or psychologists. A
group conference was concerned with the definition and discussion of
the effects of physical, emotional, and mental stress on the
decision-making behavior of people working with high' technology
equipment. In addition, it had the goal of producing an on-line
"electronic journal." The group was the least satisfied of all of
the small research communities studied by Hiltz (1980). Although
the software for the journal was completed, only one article was ever
"published." There was a 1lively discussion at the time of the Three
Mile 1Island incident, but the group conference never seemed to
achieve closure on topics. Hiltz observed that facilitative
leadership seemed to be missing: the group's nominal leader spent
comparatively 1little time on 1line, and no one else assumed a
leadership role. One of the evaluation reports completed for the

effort (Guillaume, 1980:27) reports a similar conclusion:

The types of activity and interactions observed and the
continuing 1lack of social and procedural interactions
suggest that the failure to produce a journal was not a
result of the hardware and software aspects of the system,
but rather a result of the failure of the group to
recognize and apply appropriate maintenance and task -
functions which would have facilitated the work of the
group. These functions were particularly necessary because
of the initial ambiguous attitudes regarding the usefulness
of the system... The failure, then, was a result of a
breakdown in group processes.
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Other Systems
PLANET

PLANET is a very simple conferencing system. The user need not learn
many commands, wait for line prompts, or use carriage returns. It is
the easiest of these systems to learn to use. The other side of this
coin 1is that there are few features. Lines or items, once entered,
cannot be edited, and users can communicate only with those in the
same conference or discussion group. PLANET has been studied with a
wide wvariety of wuser groups, particularly geologists and other
scientific or research groups (See Johansen, DeGrasse, and Wilson,
1978; Johansen, Vallee, and Spangler, 1979; Vallee et al., 1975,
1978) . It is now licensed for commercial use to Infomedia
Corporation, headed by Jacques Vallee. At the Institute for the

Future, current research and development are focused on HUB.

HUB

The HUB system adds three other forms of computer-mediated
communications to ‘an unstructured conferencing capability similar to
PLANET: graphical communication through a shared visual space,
communication focused on the operating of computer programs through
its program workspace, and communication focused on the creation and
editing of a document in its document workspace (Lipinski, Spang, and

Tydeman, 1980:159). User gtbups have included corporate planners ana

computer scientists in academic and military settings.
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COM

This is a conferencing system designed by Jacob Palme and developed
at the Swedish National Defense Research Institute (See Palme, 1979
and Palme et al., 1980). It currently has about 375 active users;
most are fesearchers at various technical institutes, Evaluations
have been conducted by an anthropologist and so far are availgble

only in Swedish (see Adriansson, 1980).
CONFER

CONFER is a conferencing system designed by Robert Parnes which
currently operates on Amdahl computers at the University of Michigan
and Wayne State University. More than 1500 wusers have been
informally observed during a period of five years,.including a wide
variety of students, staff, and faculty at the two universities and
outside, user groups of both a not-for-profit and commercial nature.
Since CONFER is a special applications program running under the
Michigan Terminal System, users may also access a large number of
other computing facilities under MTS, including text processors, data
bases, statistical packages, and programming languages (See Parnes,

Hench, and Zinn, 1977; Zinn, 1979).
PANALOG

Edward M, Housman of GTE Labs is the designer of this conferencing

14




system. A research effort, it has more than one hundred users from
all walks of life: teenagers, scientists, deaf people, artists,
technicians, executives, etc. Only one user at a time can be on line

(See Housman, 1980; Seaprodk, 1978).

NLS

The On Line System, designed by Douglas Englebart to augment
Knowledge work, is now called AUGMENT and marketed by TYMNET. NLS is
- a general office supéort system, It is well suited to document
production, particularly when used with with an intelligent terminal
and a special "mouse"™ device for editing. It includes three
communications capabilities: the exchange of messages asynchronously
or in real time and the exchange‘of files. . It does not include a
conterencing component or other structures to maximize group

communication.

An early evalution of NLS was conducted by Bair (1974) and serves as
the main basis tor his 1nput to this study. Another evaluation of

NLS in non-military business settings was conducted by Edwards

(1977) .

QICS

0ICS 1is an acronym for the Office Information Communication System.
This extensive project, conducted by Bell Northern's Sottware
Research group, headed by Don Tapscott, employed a pilot system built

especially for the study. It is a fully integrated ottice system,
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which has as one of its components the COCOS electronic mail system,
developed by BNR, allowing users to compose, send, forward, reply to
and file electronic>messages. For paper correspondence, there is a
program which automatically generates formatted letters and memos.

There is also the capability for short synchronous messages.

Several text editors are available for text processing, and a
line-oriented editor with a terse user interface was chosen most
often (Tapscott, 1980:7). There is also a text formatting program
for document production, including pagination, tables of contents,
and an automatic spelling check wusing three dictionariesv as data

bases.

An information retrieval subsystem provides data bases for any type
of 1information; a project bibliography and conference and seminar
schedule were among those used during the pilot study. There is also
an administrative function subset, withlfeatures such as phone lists,

cost tracking schedules, and personal logs.

Finally, analytical tools include both simple calculations such as
those which could be done with a desk calculator, a variety ' of
statistical applications including graphical output, and data

processing facilities.

The study is a "quasi-experimental" field study. Nineteen "knowledge
workers," consisting of seven managers, eight professionals, and four
administrators, were given electronic work stations and the wuse of

the system, and were compared with a control group. Data collection
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included a pretest questionnaire, monitor statistics on use (which
averaged more than three hours per day), and post-test interviews and
questionnaires (Ibid).

i

MACC @MAIL

This system originated in 1976, when Ehe fledgling EDUNET
organizétion financed the University of Wisconsin 'to develop an
electronic mail system for communication among its network members.
It was then called Telemail. Later users included members of "Theory
Net," an "invisible college" in the area of theoretical computer
science sponsored by the National Science Foundation (Landweber,
1979). The system has been used fairly steadily. For instance,
during a two-week monitoring period in early 1980, there were 387
registered users, of whom 202 were active, and about 150 sessions per
day. An on-line EXPLAIN command can be used to obtain explanations
of the available commands as well as a tutorial. Based on
experiences, there are plans to enhance the system, including the

addition of a conferencing-like capability (Roberts, 1980).

UsC-MSG

This system was included as another example of a fairly simple
message system. Its full name is MSG and LINK on TENEX at USC-ECL.
The study included here involved thirty-eight residents of a
retirement community (See Danowski and Sacks, 1980). USC-ECL stands
for the Educational Computing Laboratoris at the University of

California,
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WYLBUR

The electronic mail system at the University of California's Divsion
of Library Automation is implemented through a series of extensions
to the widely used WYLBUR text-editing system (See Lynch, 1980). It

is included as a third example of an electronic mail system.

This implementation of MAIL with WYLBUR was developed by the Division
of Library Automation of the University of California. There are at

least two other implementations of a MAIL system using WYLBUR-- at

Stanford and at New York Univérsity.

CONCLUSIONS

This study does not begin to include all the existing computer-based
communication systems. There are many commercial electronic
messaging systems without published évaluations, and many proprietary
systems wused within single organizations. More than a thousand
employees are linked by electronic mail at Continental Bank; more
than five thousand use electronic messages on the ARPANET; Texas’
Instruments has a worldwide network of eight thousand terminals that
handles more than four million messages annually; and more than
twenty—five million messages a vyear flow through Hewlett-Packard's
internal system. In addition, just about every major office products
company has developed or announced pl;ns for electronic mail
services, including Tymnet's OnTyme, Telenet's Telemail, angd
Datapac's Envoy  100. Satellite Business Systems, Xerox ("XTEN") and

AT&T ("Advanced Communication Systems") have announced the
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forthcoming availability of . these systems. Datapoint, Wang, DEC,
Prime, and IBM, among others, include this capability in their new
"integrated" office systems being designed and introduced (Panko,

1980b:1-2).

The 1largest publicly available multi-function system is The Source,
recently purchased by The Reader's Digést. Conferencing systems
include a private network within Proctor and Gamble; a conference
system operating at the University of»Wisconsin originally developed
at the federal Office of Emergency Preparedness by Murray Turoff and
others; the Florida Education Computing Network Conference System
(Mailman, Hubbard, and <Canache, 198l); and the KOMEX system 1in

Germany (GMD, 1879).

Our criterion <for inclusion in this study was those systems which had
produced a published evaluation; however, because of 1limitations in’
travel funds for workshop participants and in available time of some
of the invited participants, not all systems that have been evaluated

were actively involved in the exercise of pooling their findings.

As was indicated above, the most extensive of previous evaluations
was for the PLANET system. Its designers completed only the systems
design instrument for this study. Robert Johansen suggests that the
extensive studies made at the Institute for the Future be referred to

directly (see the Reference listings for Johansen and Vallee).

Other invitees who were wunable to attend the face~-to-face workshop

and actively participate in the synthesis effort were Edwards of NLS
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(Edwardsv1977), and Panko and Uhlig have studied the use of HERMES
and MSG on the ARPANET (Panko and Panko,1981; Uhlig, 1977). Their
work, like that of Johansen and his colleagues, has been incorporated
into this synthesis effort as much as possible through a review of

their published findings.

It should be clear at this poiﬁt that the studies and systems covered
in this report by no means constitute a representative sample of
computer-mediated communication systems. Given our criterion of a
published evaluation and the rapidly changing nature of the emefging
technology, the sample 1is wunavoidably small. The reéults, however,
should be more than me;ely suggestive of- the directions that the
medium will take in the future. As the prototypes in terms of both
development and assessment, these systems will 1likely continue to

serve- for some time as the models for future elaboration.
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CHAPTER TWO

SYSTEM AND TASK CHARACTERISTICS

The ' "system" ~includes a number of separable clusters of
characteristics. Its core 1is the set of software capabilities and
qualities defining what it can do and how it interacts with users.
These software characteristics can in turn be divided into those .
dimensions cohmon to all interactive computer systems and those
peculiar to computer-based communication systems. A short
hierarchical list of system characteristics, showing the

interrrelations of software characteristics, appears as Table 2-1.

We used an expert panel of computer scientists involved in the design
of the systems included in this study to rank and discuss the,
relative importance of various software features and to report the
extent to which they are currently included in their systems. The
full set of responses 1is 1included 1in Appendix II. Presenting the
results of this survey constitutes the bulk of this chapter. Table
2-2 lists the short definitions of software characteristics presented

to the panel.

A second set of characteristics can be thought of as
"Implementation." On what type of compﬁter is the sofware
implemented? How many ports are there? 1Is it linked to a digiﬁal
packet switching network? How is the system priced and paid for?

What form does the documentation take? What kind of tfaining and
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user support are provided? Implementation characteristics can
change; for example, more ports can be added. We asked the designers
to describe these characteristics of their systems, and their

responses appear in the Appendix.

Finally, there is the -equipment for the individual |user. The
desirable characteristics of terminals are treated in terms of

reviewing the human factors literature relevant to this area.

"Task" 1is treated briefly at the end of the chapter, in terms of a

morphology which we developed and used for descriptions of the tasks

performed by members of the various user groups included in this .~

study.

In covering the software characteristics, our approach is to use two
dimensions simultanecusly to order the discussion, First 1is the
division between the general characteristics of interactive systems
and those peculiar to computer-based communication systems. The
second is to categorize the characteristics in terms of the relative
importance accorded them by the designers and the extent to which
there 1is agreement or disagreement about their relative importance.
Table 2-3 presents an overview or summary in terms of the mean
importance ratings and the amount of agreement or dispersion in these
ratings. There is considerable overlap between the two dimensions:
general characteristics of interactive systems tend to fall
disproportionately into the high importance and high agreement cells
of the table, while ratings of system characteristics dealing with
the capabilities of computer-based - communication systems in
particular tend to £fall into the moderate to low importance cells, as

the result of exhibiting more disagreement among the designers.

22 '




Table 2-1
SYSTEM FACTORS

A. INTERACTIVE SYSTEMS- GENERAL INTERFACE FACTORS

LEARNING
ACCESSIBILITY
COMPREHENSION
GUIDANCE & SELF-DOCUMENTATION
INFORMATIVE
SEGMENTATION

ADAPTABILITY
CONTROL
FLEXIBILITY & VARIETY
LEVERAGE & SIMPLICITY
MODIFIABILITY

BEHAVIOR
HUMANIZATION
REGULARITY & PREDICTABILITY
RESPONSIVENESS

ERROR CONTROL
FORGIVENESS & RECOVEREY
PROTECTION
SECURITY
" RELIABILITY
CLOSURE

COMPUTERIZED CONFERENCING SYSTEM FACTORS

ATMOSPHERE
SENSE OF COMMUNITY
EVOLUTION
HUMAN HELP

COMMUNICATIONS
COMMUNICATION RICHNESS
SPECIAL PURPOSE COMMUNICATION STRUCTURES
INDIRECT COMMUNICATION CHANNELS
DOCUMENT DISTRIBUTION
VOTING

TEXT PROCESSING
‘ TEXT EDITING '

TEXT FORMATING .
DOCUMENT FORMATING
TEXT MOBILITY
TEXT RETRIEVAL & LINKAGES -
VIRTUAL TEXT REFERENCING
ACTIVE & ADAPTIVE TEXT
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SPECIALIZED SUPPORT SOFTWARE
INTEGRATED DATA STRUCTURES
USER SIMULATIONS
MARKETPLACE STRUCTURE
PRIVILEGES & PROTECTION

GENERAL SYSTEM FACTORS

OPERATIONAL PRACTICES
EVALUATION & FEEDBACK
PRICING
PRIVACY
OWNERSHIP
ACCESS POLICIES
TRAINING AND DOCUMENTATION

HARDWARE
CAPACITY. OF CENTRAL UNIT
STORAGE
COMMUNICATION BANDWIDTH
RELIABILITY
AVAILABILITY
NETWORK INTELLIGENCE
DISTRIBUTED PROCESSING

EQUIPMENT CHARACTERISTICS
ACCESSABILITY
HUMAN FACTORS ENGINEERING (SEE LIST BELOW)
TERMINAL INTELLIGENCE
APPEARANCE OF PRINTED MATERIAL FROM TERMINAL
TERMINAL INTERFACE CHARACTERISTICS
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SYSTEM SOFTWARE FACTORS

A computerized conferencing or message system is an interactive
computer system. There 1is a considerable 1literature on system
factors and their relationship to system acceptance. A number of
major reviews exist already: Martin, 1973; Walker, 1971; Bennett,
1972 and Shneiderman, 1980. More specific reviews relating to
message and conferencing systems are found in: Uhlig, 1977, Vallee,
1976, and Hiltz and Turoff, 1978b. The knowledge in this literature
consists of two almost distinct categories. In the human factors
literature results have been obtained by examining and experimenting
with human physiology; they deal with such questions as print size,
brightness of screens, and 1layout of keyboards. Most of these
considerations apply to both computerized conferencing systems and
interactive systems in general, A few specifics in this category
will be dealt with in more detail at the 1level of terminals and
output rates. However, it is <clear that if wusers suffer from
problems such as eye strain, backache and other physical discomforts,
they will have a low tolerance for terminal-oriented systems. Our
major concern here are the factors at the systems level which are

more variable since they are dependent upon software implementation.

Unfortunately, what 1is known about considerations at this level does
not rest on the same foundation as fundamental human factors. Mpch
of the "wisdom" rests on either "introspection" or field trials,
rather than controlled experimentation and basic psychological

processes. We are dealing with cognitive processes and there have
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been few controls on user population characteristics. Much material
is based upon the reflections or introspection of designers and
implementers of "“successful" systems. Field studies usually involve
user polls about their reactiqns. However, users seldom have the
opportunity of comparing alternative designs for achieving the same
objective, Rarely are field trials matched in any way other than
having users of different systems sometimes respond to the same
questions. Introspective studies are often suspect because "success"
is usually implicitly taken to be usage when the users have no choice
or basis of comparison. And system designers have an understandable
bias. Over the years, however, very few social scientists have
investigated this area, and it is only recently that more attention

has been paid to comparative studies (Shneiderman, 1980).

As a result, the factors that have been chésen are the ones that
repeatedly occur in the literature. This gives them some foundation
and recognizes that they can be very important if not miﬁimally
satisfied. The difficulty comes in assessing factors in combination
and determining which factors may be more fundamental or may be
independent measures of an interface. 1In fact, we are unable to find
any studies that attempt to quantifiably assess the 1interactions
among the factors. Given this situation, our discussion of factors
cannot escape from a degree of subjective evaluation. Our survey is
based upon the responses of designers and their degree of consensus;

The system factors defined in Table 2-2 are divided into those which
apply to interactive systems in general and those which seem to have

unique relationships to computerized conferencing or message systems.
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Most specific interactive systems oriented to a particular
application produce a subset of factors that appear to be crucial to
the nature of that application. The procedure followed was to
administer the list of factors with the short definitions included to
the system designers who were to rate the factors on two dimensions:
the _extent to which they are important for systems of this type |if
the "ideal" system were to be constructed, and the ektenﬁ . to which
they were incorporated inté the design of that system. The
instructions were to try to rate no more than about 25% of the
factors as "very important” on a one-to-five scale, since it would
not have helped us to 1learn that everything was "very important.”
What we wished to uncover were differences in points of view about
the relative importance of factors. It should be noted that several
of the designers objected to the list provided on the grounds that it
seemed to reflect the biases of the EIES designer, Murray Turoff, who
compiled it. An opportunity was provided on the last page to list
and describe other, omitted, system factors which they felt were

equally or more important than those listed.

It is important to remember that the various computer-mediated
communication systems were designed to meet very different needs in
very different environments. A major distinction is between INTERNAL
systems for intra-organizational communication (usually dealing with
office support in a homogeneous environment where the users are
co-located and the systems stress "mail" and word processing rather
than teleconferencing), and EXTERNAL or INTER—ORGANIZATIONAL
communication systems (usually involving remote access through

networks, heterogeneous user populations, and teleconferencing as

well as mail).
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TABLE 2-2

DEFINITIONS OF SYSTEM FACTORS

INTERACTIVE SYSTEMS - GENERAL INTERFACE FACTORS

ACCESSIBILITY: The knowledge and effort needed by users to gain
access to a system.

CLOSURE: Informing users when an operation has been successfully
or unsuccessfully completed.

COMPREHENSION: The ability of users to understand as a whole what
the system is capable of accomplishing, before having to
learn how to do it.

CONTROL: The ability of users to feel in control of the computer,
while making sure they understand what they are doing and
where they are in the interaction.

FLEXIBILITY & VARIETY: The ability of users to tailor the system
to their own style of interaction in carrying out tasks.

FORGIVENESS & RECOVERY: The ability of the system not to penalize
users unnecessarily for mistakes and to provide
mechanisms to easily recover from errors.

GUIDANCE & SELF-DOCUMENTATION: The ability of the system to
provide guidance or training to the wuser as and when
required.

HUMANIZATION: Treating the user as an intelligent human being
rather than as a slave of the computer.

INFORMATIVE: Proving clear information for users on what they are
being asked to do in terms of operations or errors.

LEVERAGE & SIMPLICITY: The ability of users to execute significant
computer operations with a minimum of interface effort
(minimization of the number and length of user-supplied
entries).

MODIFIABILITY: The ability of users to adapt the system to serve
their needs.

PROTECTION: Protection of the system from damage by a user
interaction.
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SECURITY: Ability to protect the users' data from errors
unintentionally or intentionally generated by the system
or other humans.

SEGMENTATION: The ability of the user to learn only the minimum in
order to carry out a specific task.

REGULARITY AND PREDICTABILITY: The ability of a user to anticipate
the actions of the computer and to expect consistent
responses to operations and functions.

RELIABILITY: The ability of the system to function without error
or 1loss of data. AlsSo, the frequency and length of of
instances of the system being unavailable during
scheduled operation.

RESPONSIVNESS: The ability of the system to respond quickly and
meaningfully to user requests to carry out various
operations and functions.

COMPUTER MEDIATED COMMUNICATION SYSTEMS - SYSTEM FACTORS

COMMUNICATION RICHNESS: The richness of the communication-options
offered, such as conferences, messages and document
access, and the variety of communication features
associated with the options, such as confirmations of
deliveries, notifications of access, use of pen names,
status reports of readership, footnote and commenting or
voting features. This factor 1is <concerned with what
might be considered general-purpose communication
structures.

SPECIAL PURPOSE COMMUNICATION STRUCTURES: The ability of the
system to supply or be adapted to supply special-purpose
communication structures for activities such as

facilitating, providing protection from information
overload by filtering, allowing participation by very
large groups through rules of order, incorporating
systems such as personalized calendars which allow direct
or indirect communications among the users.

INTEGRATED DATA STRUCTURES: The ability of the wusers to
communicate data in other than free text and the ability
of the computer to recognize data items and who has
authored them, It is usually assumed that such
structures maintain the identity of the creators .or
suppliers of the data and allow authorship control over
the segments of the data structures the user is
responsible for. An example of this might be a budget
planning system.

INDIRECT COMMUNICATION CHANNELS: The ability to set up indirect
communication 1linkages among individuals and groups, such
as informing a group of authors what the readers are
looking for and not finding in key word searches.
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VOTING: Provision of voting scales which may be associated with
items for responses by others, with feedback to
participants.

PRIVILEGES & PROTECTION: The ability of the system to preserve the
access privilege structure - provided by the author of
material and to deal with read, write, edit and wutilize
access both on the part of the sender and receiver. In
some instances it is necessary to allow a function
triggered by a user to access material for utilization
that was supplied by another |user. However, the user
making use of this material would not necessarily have
reading privileges for that material. An example is
being able to ask of someone else's calendar if they can
meet on a certain date and time. This is "utilize"
access and is different from the more standard forms of
access usually provided on interactive systems. The
ability of the user to understand the forms of access and
to make use of them as well as to be able to track their
use by others on his or her material is a further aspect
of this factor.

SENSE OF COMMUNITY: The ability of the system to provide features,
such. as membership and interest directories, which allow
users to form communities of interests as needed.

EVOLUTION: The ability of the system to change through feedback
from its user community. :

HUMAN HELP: The ablity of the systém to supply human help directly
to users.

TEXT EDITING: The direct modification of text during the
composition process.

TEXT FORMATING: The ability to have the computer set up the

formats for text such as paragraphing, tables, spacing,
margins, etc.

DOCUMENT FORMATING: The ability to format a document by paging and
incorporating such things as headings.

DOCUMENT DISTRIBUTION: The features which allow the distribution
of documents to interested parties.

TEXT MOBILITY: The ablity to move text around the system, such as
from a message into a personal notebook.

TEXT RETRIEVAL & LINKAGES: The relationships, indexes and linkages
set up to relate items of text to one another, and the
possibilities of dealing with non-linear type documents
such as in "hypertext."
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VIRTUAL TEXT REFERENCING: The ability to reference and incorporate
existing text items in new text items in a wvirtual
manner. '

ACTIVE & ADAPTIVE ' TEXT: The ability of text to incorporate
programs or functions that are executed as part of the
delivery mechanism to readers. This includes the ability
of text to contain forms or surveys for the reader to
respond to and to make conditional on various factors or
specific responses what the reader actually sees.

USER SIMULATIONS: The ability of a system to develop tailored
programs to simulate aspects of users' communication
behavior, and thereby augment their communication
capabilities by acting as an intermediary. A simple
example would be a background task to carry out a search
while the user is off line.

MARKETPLACE STRUCTURES: Software designed to facilitate payments
based on the provision and use of information. For
example, the ability of a user to advertise and price
information and to collect revenues for its use.
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Table 2-3

Summary of Ratings of System Features
Relative Importance (Means- Shown in Parentheses)
and Amount of Agreement (Standard Deviations)

IMPORTANCE

HIGH IMPORTANCE
(X < 1.5)

MODERATE IMPORTANCE
(X = 1.5=-2.0)

LESS IMPORTANCE
(X = 2.1 or more)

AGREEMENT
(SD 1.0 or less)

" Accessability (1.2)

Text editing (1.2)
Humanization (1.3)
Guidance and self
documentation (l.3)
Control (1.3)
Forgiveness &
recovery (1.3)
Responsiveness (l.4)

Reliability (1.6)
Text mobility (l.6)
Segmentation (1.7)
Text retrieval &
linkages (2.0)
Closure (2.0)

Human help. (2.1)

Text formatting (2.3)
Document distribution
(2.6)

Integrated data
structures (2.8)
Virtual text

referencing (3.1)
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DISAGREEMENT
(SD 1.1 or more)

Protection (l.6)
Evolution (1.6)
Informative (1.9)
Communication
Richness (2.0)
Sense of community
(2.0)

Regularity and
predictability (2.2)
Leverage and
simplicity (2.3)
Privileges &
protection (2.3)
Flexibility (2.6)
Active and adaptive
text (2.6)
Modifiability (2.7)
Special purpose
structures (2.8)
Indirect
communication
channels (2.8)
Voting (2.8)
Marketplace
structures (2.8)
Comprehension (3.0)
User simulations (3.0)




GENERAL INTERFACE CHARACTERISTICS

With the exception of text editing, all of the system characteristics
for which there is near wunanimity on high importance consist of
factors applicable to any interactive computer system. We will deal
first with the characteristics in the top left cell of Table 2-2,
which can be considered the systems design equivalents of
"motherhhood and applie pie," according to the ratings of our panel.
We will then turn to the factors given moderately high ratings, and

finally to those which are considered less crucial.

Accessibility

Accessibility 1is generally recognized to be important by almost all
designers working with populations of non-computer oriented users.
It 1is also one of the issues most ignored by designers of systems
software. Complaints about standard sign-on protocels through
industry-provided executive software or wvarious communication nets
are rather commonplace. In 1itself it rarely seems to be a
detefmining factor 1in acceptance except in extreme cases of
individuals who are already highly negative and looking for further
excuses not to ﬁse the system. While it is a factor often expressed
historically, it might better be considered a component of the more
general area of T"humanization" discussed below. The less a user has
to do to access the specific task or system, the better. With &he
proliferation of more intelligent terminals and microcomputers, tﬁ}s

problem is being solved by sign-on procedures stored in the
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terminal's software which automatically execute the steps needed to
access a task. While most computer manufacturers have discévered
this as an issue to address, some of the interconnection schemes from
one nation's digital network to another require users to supply

addresses of more than 16 characters.

Accessibility in practice is. qf course also a function of the
availability of terminals. Ideally, terminals would be ubiquitous--
on everyone's desk at home as well as at work.

The designers ~ are fairly wunanimous that accessibility is very
important. Seven rate it as "1", “very important,” and two rate it
as "2", "important." Judgments about what is easy and what is
difficult are illuminated by the commehts. For instance, the COM
designer rates his system as only a "3" because remote users must use
a phone and modem rather than simply turning on a switch, and
CONFER's Parnes likewise gives the system a "3" because of the
difficulty of the TELENET interface. Yet the @MAIL designer, Dave
Brown, gives his systemva "1" when it requires a telephone, modem,
and the unfriendly TELENET interface for remote users to access.
There is evidently some disagreement about precisely what constitutes
easy accessibility. From the comments of most of the designers, it
would seem that an ideally accessible system would require merely
setting one switch on a terminal and entering an identifying name and

password.
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Control and Forgiveness

Control is the wuser's sense of being in control of the system rather
than the system dictating the interaction, One aspect of this is
providing mechanisms with which users can easily escape or change
their - minds about procedures in which they find themselves. It also
means they should be allowed to delete items such as messages or
conference comments if they change their minds. Some message systems
are set up like the post office so that writers lose control of their
material once it is sent. In most systems, control problems usually
result from not providing users with an understanding of how to
master the machine and the poor working of interactive questions
whi;h give the impression of "bullying"™ the user (Bennett, 1972).
Control as a subjective reaction is p;obably also associated with
"forgiveness and recovery." This is the extent to which the system
forgives the user for making an error. The usual objective is that
the user should not have to exert more effort to correct an error
than it took to make it in the first place., Most current systems do
not provide complete audit trails, so that the deletion of a text
item wusually means that it must be retyped. However, most attempt to
provide a secondary confirmation question before completing a
requested deletion. Individuals who integrate a system into their
daily tasks, speﬁding long hours with an interactive system, find
forgiveness a crucial factor, since when working under pressure they
tend to have a higher than normal error rate. In constrast, new
users are likely be slower and and more careful. It 1is ‘therefore

possible that forgiveness is a crucial €factor for the experienced
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users, and in this sense is tied to the concept of leverage and

simplicity which makes forgiveness a more challenging design problem.

The panel of designers is fairly unanimous that control is a crucial
.characteristiC‘ for computer-based conferencing systems. All rate it
as "1" or "2" in importance. The comments indicate that it is
particularly important for inexperienced users. The close tie to the
concept of forgiveness and recovery is indicated by the fact the the
mean rating and standard deviation 1is exactly the same for the two

system characteristics.

Guidance and Self Documentation.

Guidance is the degree Vto which a system allows Jsers to learn as
they use 1it. Many writers have observed that users prefer "trial and
error" 1learning (Bennett, 1972) so that the most effective form of
guidance is selective help messages which can be triggered for
printout at any point in the interaction. It 1is also possible to
have the system demonstrate to the user how to interact with it by
mimicking an interaction supplied from a stored file. The dynamic
aspects of an  interactive system are much easier to show by
illustration than by descriptive writings. Comprehensive write—ups
are usually too wordy for most users to tolerate and are more often
used as references to answer specific questions from experienced

users. B

The designers are fairly unanimous on the crucial importance of this

characteristic. The only exception is the WYLBUR mail system, whose
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designer feels that such on-line guidance to enable users to learn
without studying print is useful mainly for césual users, and that it
is better to rely on print. More specifically, Lynch feels that at
least for a mail system, one should be able to read just a few pages
of documentation, and then USE it-- one should not need online help.
Most of the other systems report the successful use of "help,"
"explain,” or "?5 commands to allow users to get documentation or

tutorials on line.

Responsiveness

"Responsiveness" is. the ability of the system to react quickly to
user actions. It may be better to have slightly slower and regular
response rates than highly irreqular ones for a given operation
(Martin, 1973). Users are willing to wait longer when they believe
their requested operations take more effort, although their beliefs
may be different from the reality of what is time consuming for the

computer.

All the designers have made efforts to keep response time low.
During busy periods, however, it may decline or become erratic on
most systems. CONFER, for instance, reports that response is
virtually instantaneous 1if system activity as a whole is low;
however, during busy periods, it may take as long as five seconds for
the system to respond with a prompt. EIES tries to deal with the
problem by assigning priorites according to the nature of the
operation being carried out, with composition receiving the highest

priority and therefore the 1lowest response time, and searches

receiving the fastest of four priority levels.
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Humanization

The term that has recently emerged to encompass a number of these
factors, with the additions that the system should be polite and
respectful to users and that transactions should be courteous, is
"humanization" (Sterling, 1975, 1974). This includes a number of
values about the pfotection of pfivate information. In terms of
computerized conferencing systems it 1is associated with protecting
_pen names and anonymiéy in those systems which provide them. It
suggests that the system should relieve the wuser of unnecessary
chores and should address ethical issues such as the ownership of

information.

Six of the nine designers rate "humanization" as being of the highest
importance; the other three give it a "2". However, what is "human"
seems to be interpreted differently. CONFER, HUB and PLANET
emphasize the use of simple English words for commands and prompts,
while WYLBUR implicit;y disagrees that the use of full English is the
"natural" human tendéncy by emphasizing the availability of multiple
command abbreviations rather than full English language words. The
designer notes that full words are available, but users stop using
them fairly quickly. MACC mentions its "friendly" documentation and
EIES its human user consultants available for help. As the PANALOG
designer states, "All feel the user should be treated as a huﬁan
being...", but the problem is that what seems friendly and natural Eo
the novice may begin to seem verbose and burdensome to an experienced

user,
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Leverage and Simplicity/Modifiability

Leverage and simplicity suggest that more experienced users wish to
perform more powerful operations with less need to directly interact
with the system and need a longer lever with which to execute tasks.
One way to provide this is to allow them to define their own
commands. Another approach is to provide more general high-level
commands for all users. As a system becomes more complex in terms of
the options offered, this measure becomes associated with how
modifiable the system is. This is the extent to which it c¢an be
tailored to reflect the user tasks as opposed to the basic system
design. Highly tailored message systems which reflec£ the corporate
memo form have been modified to reflect user tasks. More general
systems attempt to provide this degree of modifiability within a more
general framework. It is easier for users to accept a system which
appears on the surface to fit into their task environment. A general
system that can be tailored to a host of different user environments
is not an easy system level task, and most of the initial message and

conferencing systems do not have this degree of modifiablity.

Both these characteristics elicited much disagreement about their
relative importance and yielded relatively low mean ratings. The
highest ratings for the importance of "leverage" came from the mest
complex systems (EIES, HUB, and 0ICS) where they are perhaps most
neceséary. There 1is fairly close agreement in this case between the
extent to which a system is reported as having the characteristic and

the relative importance assigned to it. This 1is also true of
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modifiability: the designers of modifiable systems feel that it is
important. For instance, HUB, which responds a "4" on importance and
a "S" on the inclusion of modifibility, comments that its "basic
Structure cannot be changed. Assembly language complex to modify."
However, there seems to be some difference of interpretation in what
"modifiability™ means. It was defined as "the ability of wusers to
adapt the system to serve their needs." The WYLBUR representative
reports that "if the system meets needs, there is little need to
modify it (an implementor operation, as opposed to tailoring, which
the user does.") However, the possibility of "tailoring" is included

[4

in the concept whichjwe labelled "modifibility."

}"Flexibility and Variety

Flexibility and wvariety give wusers the ability to adapt their own
personal style of interaction to the system. One way of
accomplishing this is to provide different interfaces such as both
commands and menus. Even when given a fairly homogeneous. population
of users in which the optimum interface can be predicted, there will
still be a minority who ©prefer a different mode of interaction.
Another aspect of flexibility is the users' ability to be at one
level in the system regardless of the task being performed. 1In other
words, any command may be executed at any time in any system state.
This gives users the greatest ability to control their sequence _of
actions. Certainly the design choices here influence the sense of

control that users feel.
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Flexibility is closely related to the concept of modifiability and
the ratings are similar: relatively 1low, but with considerable
disagreement, as some designers assign it a high degree of
importance. The COM designer, Palme, feels that there is a risk that
too much flexibility will give too much complexity for novices. The
MACC @MAIL designer feels that such features are expensive and little

used.

Informativeness

An "informative" system is one in which error messages or other
information delivered to users pinpoints the state of the system.
For example, an error message informs users of what kind of error has
been made, rather than simply that an error has occurred. Because
this can mean a 30% or more added programming effort for a reasonably
complex system, it is sometimes neglected 1in the press to get a

system operational.

The importance of a system being informative 1is given a moderate
rating overall, and with considerable disagreement. This is because
one system, PANALOG, gives the characteristic a "5" rating. If this
response were excluded, all the other ratings are "1" or "2"; in
other words, it would rate quite high. There 1is the problem,
however, of a fine 1line between " being "informative" and being
bothersome or "verbose"™ and annoying users with too much information

about what a program is doing or can do. -
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OTHER FACTORS- INTERACTIVE SYSTEMS DESIGN

Having dispensed with motherhood (accessibility), apple plie
(humanization), and otherAagreed—upon ideals for interactive systems,
we will now turn to other interactive system characteristics that are
rated as somewhat less important or have 1less consensus as

principles.

Reliability

"Reliability"™ is the ability of the system to maintain data, in this
case communications, without loss. For fostering human communication
this is a crdcial item in that no system will be used that loses
communications. Most designers are well aware of this point and it

does not seem to have been a problem in any of the systems to date.

All of the designers except Hdusman of PANALOG rate reliability as a
"1l" or "2" and use measures such as back-up files to ensure minimal
data loés in the event of a system crash. Housman maintains that the
PANALOG users accept occasional message losses, especially with

apologies.

Protection and Security

Protection, sometimes referred to as "bullet proofing," 1is the
objective of protecting the system from possible damage by users.
This can be somewhat difficult in a time-sharing environment. The

impact is that damage to the system by one user may hurt others.
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Some SOURCE users, for example, threétened to destroy system

directories unless price increases were rescinded.

The complement of protection of the system from the user is the
security of the user's data from damage or mistakes made by the
system., For instance, can whole files be wiped out by a bug or
crash? Can errors occur whereby unauthorized persons obtain access to

materials which were not directed to them?

The importance of protection 1is rated moderately high overali, but
there is disagreement. As in several other instances, it is caused
by the response of the PANALOG designer, who gives this
characteristic a "5"; all others rate it at the top or next to top

level of importance.

The same rating pattern occurs for the closely related concept of
security: seven of the nine designers give it a "1" and one rates it
a "a", The PANALOG designer gives it a "5", thereby reducing its
average importance. The HUB system automatically encrypts files to
increase security. However, in the <case of power or hardware

failures, system errors may damage or delete files.

As the COM designer notes, privileges which may be useful in some
instances also provide a possible loss of protection from a mistake
made by the privileged user: for instance, giving a conference
organizer or moderator deletion privileges means that she or he might

mistakenly delete items or whole transcripts.
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Closure

Closure 1is the notification to a user that an initiated operaﬁion has
been completed. It should come often enough to free short-term
memory before proceeding to the next task. The nature of
computerized conferencing and message systems usually leads to rapid
closure by successive prompts.and confirmations that messages have
been sent, As a system becomes more complex the nature of closure
becomes more sensitive. In a very sophisticated system a user can
trigger tasks to be accomplished while doing something else or even
while off 1line. ghe issue then arises as to when to notify a user of
closure or non-closgre, if for example, a message has not been
delivered, Beginning users seem to want more closure than do more
experienced wusers (Shneiderman, 1980). Closure is probably not

independent from the measure of "control" discussed below.

Te desirability of closure is a very controversial issue among the
designers. The §Q? designer, who rates it a "4" on the 1-5 scale,
states that it becoﬁes very tiresome and is needed only if you have a
"flaky" system that might not always carry out the expected procedure
because of a crash or software bug. Therefore, messages are not
acknowledged as sent on HUB, and complex tasks are acknowledged by
the receipt of the next prompt in the sequence rather than by any
confirmation that the preceding step has been accomplished. It
should be remembered that HUB includes a modelling system; certainly
it would be tiresome to have every step of a set of computations

confirmed. The next lowest rating, a "3", is given by 0ICS, which is
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also not a conferencing system, but a general management and office
support system. On the other hand the designers of the three large
American conferencing systems, CONFER, EIES and PLANET, all give
closure a "1" in importance. and the designers for the message
systems give itla "2". In other words, the perceived importance of
closure seems to be related to the main function of a system, whether
it 1is group conferences, messages, or other professional or office

support functions.

Segmentation and Comprehension

In discussing the concept and problems of segmentation in Electronic
Message Systems (EMS), Panko (1981:10-15) has presented’an argument

that may be generalized to other types of computer-mediated
communication systems and other classes of users:

Looking at managers, the largest segment consists of people
who want to delegate all terminal work. The next segment
works at the terminal but only in a 1limited way, being
content to learn only a few features. The next segment
consists of people who use the system aggressively....EMS
should provide good support for all levels of users. In
the simplest segment, for instance, a secretarial support
system is needed, or perhaps a message system very much
simpler and more automatic than any of today's systems.
For the complex users, extensive power could be supplied.

It may...be possible to define a simple core set of

commands that users c¢ould 1lean quickly. Later, other
commands or clusters of commands could be added as desired.
While many people have conceived this notion,

implementation has proven surprisingly difficult, because
one never knows what a given user will wish for next...

Unfortunately, many programmers have adopted a philesophy
that works against market segmentation. At -the heart of
this strategy is a belief that indirect wusers and simple
users are in some sense bad people who must be educated to
see the 1light and wuse the system (to its) full
complexity...
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Since programmers often control development, it is usually
-~ difficult to do anything but expand the system to meet the
needs of (the) most complex users. Medium users are left
to reel through an open-ended set of commands with many
error states and subtle assumptions. Light users, the most

numerous in managerial circles, are pretty much left to
fend for themselves.

In other words, Panko is arguing for segmentation of the system into
different levels of complexity for different "market segments" of

users.

Comprehension and its tradeoff with segmentation is one of the more
controversial ”‘dééign issues 1leading to major differences among
systems. To a large extent it is not a major factor for elementary
message systems wxzh about five to nine alternative'commands. For
instance, the WYLBUR-MAIL designer commennts that "Our experience is
that once a user masters a small subset of commands (which 1is very
quick), he picks up commands as he needs them with very 1little
trouble, One key to this 1is to have a consistent syntax".
Comprehension means that users fully understand all the functions a
system could peff%%m even though they may not necessarily know how to
perform all those functions. The 1level of effort to completely
understand a rich system migh£ be far more than beginning users are
willing to expend before doing useful work. One can overcome this
problem by segmenting the system into small functional pieces that
users only learn as needed to accomplish specific tasks. The danger
of complete segmentation is that users may never realize that the
system 1is capable of doing more than what was initially learned.
JOSS (developed by Shaw and Baker at the RAND Corporation in the

early 1960s) was so well segmented that even some experienced
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computer people vieQed it as a calculator-type system after only half
an hour's exposdre and never realized it had fundamentally'the power
. of FORTRAN. In other words, after a brief exposure it was written
off as a very simple and not too powerful system. Many of the
tradeoffs between these two objectives are made in the initial
material and training provided new users and the mechanisms provided
for later learning. However, for complex systems,,exposiné users to
-@ menu rather than to a limited set of commands does make them more
aware of options that they may not yet comprehend but might at some
point find wuseful. In most conferencing systems, simple messaging is
usually taught first, since this allows people to quickly begin to
communicate with others and gives them an initial sense of

accomplishment and comprehension.

In rating the importance of comprehension, none of the désigners feel
that it is very important, and some of the comments indicate that
some feel that, as defined, it is a liability rather than an asset.
For instance, Palme, who gives comprehension a "4" for importance and
a "3" for inclusion in COM, seems to'feel that it is a good thing
that his "system appears limited to novices who need not see advanced
features." On the other hand, the companion concept, segmentaton, is
generally rated as "1" or "2" in importance, with the exception of
0ICS, which rates it a "3n,  The key part of the system, presented to
all wusers even when the system's more complex capabilities are
hidden, seems to vary quite a bit. For instance, for HUB the
"conferencing module is the core; other services are 1learned as
needed." By contrast, in MACC's @MAIL system, the core commands have

to do, of course, with the basics of sending and receiving messages.
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Brown notes that the user can get along with only two commands, "TO"

to send a message, and "PRINT" to print an incoming message.

Regularity and Predictability

Regularity and predictability mean that the system does not behave in
unexpected ways. In terms of the current generation of systems, most
of the irregularity is generated by the digital packaging systems
being used which tend to throw users off systems or occasionally
misdirect communications. As a general rule, most irregularity
occurs at the inte;%gcg between systems. Sometimes this can occur in

te same computer when the conferencing package is composed of a host

of separate systems such as a text editor.

The reason for the‘lack of consensus on the importance of this
characteristic is again. attributable to a deviant response from the
PANALOG designer, who gives it a "5". Seven of the nine rate this
characteristic as a "2" in importance and most rate their systems as
"2" on the one-to—ggge scale for incusion. However, there 1is a
difference in interpretation underlying the apparent agreement on
importance. About half the designers responded 1in terms of
predictability or regularity for response time, rather than in terms
of the predictability of what the system will do, which is the way in

which the characteristic was defined.

In summary, the above factors are applicable to all interactive
systems as well as to ‘computerized conferencing systems. It |is

impossible to satisfy all of them in terms of any sort of global
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design optimization. Instead, the designer is faced with formulating
some sort of workable compromise reflecting the nature of the
system's wuse and the user population. Many of these items have
inherent conflicts or represent some sensitive balance between two

conflicting objectives.

Too much guidance can give users the feeling they are not in control.
Frequent closure can reduce their ability for a high 1level of
leverage. Full comprehension can significantly reduce the
opportunity for segmentation. With a very modifiable system it |is
difficult to have generalized routines to make the system
informative. Making the system totally forgiving can reduée the
flexibility and wvariety of the _interface. Finally, there are
numerous internal design tradeoffs, such as between responsiveness,
regularity, and accessibility versus reliability, protection, and
security. In general these factors can be divided into three groups:
those concerned with 1learning or extending one's knowledge of the
system: guidance, forgiveness, segmentation, informative, and
closure; those concerned with use of the system: cont;ol,
comprehension, leverage, modifiability, and flexibility; and those
concerned with the environment in which the internals of the system
operate: accessibility, regularity, reliablity, responsiveness,
security, and protection. Humanization largely represents some
attempt to incorporate many of these into one grouping with the
addition of the ethical component. For computerized conferencing
these ethical 1issues are associated with ownership and privacy of the

material and the identities of users.
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The following factors have unique relationships to computerized
~conferencing and in some cases message systems. Some of these
factors are more characteristic of some systems than others. And, as
can be seen, there is'variability in their importance ratings by the
designers. This is to be expected since these systems are less than
ten vyears old, while interactive systems havebbeen in existence for
about twenty years. In terms of wuser populations, the users of
message systems may have exceeded 100,000 by now. Conference systems
are still in the tens of thousands, and interactive systems have
probably exceeded = one million users if specialized business
information sysfems é.?’rincluded .

One cannot expect ti have general agreement at this stége of
development as to the proper mix of factors or their significance for

various applications and circumstances.

Text Handling

Since users are copgifing text, most systems have at least a crude
text editing capabii;ty. In some cases a time-sharing system will
utilize an existing text ~editing package, and in others a powerful
text handling system is integrated into the system itself. There are
also some aspects of text handling that seem unique to situations in
which one is communicating text items among different individuals.
The following classification of text handling features tends .to
reflect the 1levels of capability one can consider incorporating iﬁio

a communication environment.
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Text editing in this context is the simple literal or explicit
cérrection of text during composition or afterwards to edit it. The
design of text editors can be optimized based upon bandwidth and
terminal type; the best editor for a slow-speed hard copy terminal
may be very different from that for a high~speed CRT. Ultimately
much basic text editing will be performed off line at the terminal
since the cost of logic to accomplish this is becoming cheaper than
the communication cost between the terminal and computer. There are
many alternative editor designs and more are being developed with the
growth of the microéomputer market. Concerning the relative
acceptability of different editors, people seem to prefer the one
they learned first and are quite reluctant to exert the effort to
master a new one. It is analogous to the use of typewriter keyboards
and behind the observation that the more optimum keyboard layouts

.

available have not been able to penetrate the mass market.

The importance of a good text editor (although the definition of what
is "good" lacks consensus) is the only feature of computer-mediated
communication systems . about which the designers are unanimous: it is
rated at the top of the list, along with accessibility. However,_the
nature and capabilities of what is available vary tremendously, £from
full text editing capabilities on systems like O0ICS (which includes
the UNIX editor) and WYLBUR 9 which 1is basically a text editing
system to begin with, with the message capability as an add-on); to
HUB, which allows text editing only on the 1line currently being
written; and PANALOG, which offers mainly the backspace and rubout.
COM is taking the approach that will probably become more prevalent

in the future: the introduction of a choice of editors, so that users
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may choose the one best suited to.their terminal (hard copy or CRT)

and level of experience,

The more sophisticated forms of handling text do not seem to be
crucial for the initial acceptance of these systems. On EIES it
takes about 100 hours of experience before there is a shift to
writing documents 1larger than one-page conference comments or
messages. However, there is good reason to believe the sophisticated
text handling features are important for long-term acceptance within
an organzatonal context. The earlg EMISARI system allowed its users
by the wvirtual referencing capability to compile weekly status
reports incorporating earlier communications, and this was felt to be

necessary to the day-to-day operation of the system.

No text handling features, other than basic text editing, are given
consistently high ratings for importance. But text mobility and the
related concept of text retrieval and linkages do receive

consistently moderately high ratings.

Text mobility is the ability to transfer or copy pieces of text, such
as incorporating part of a message into a report, for use for other
than its original purpose. . Associated with this is virtual text
referencing which allows the user to reference an existing piece of
text inside another without copying the original. 1In other words, a
single item can be wused 1in many different 1locations merely by
referencing it. This facilitates the ability of groups to coauthor
drafts and controls the responsibility for text items. It can be

crucial to supporting accountability in formal organizations.
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Most systems facilitate text mobility with copy commands or saved
files which can be moved to other locations and reentered. All

except the PANALOG designer rate the capability as "1" or "2".

Text retrieval and linkages are necessary to facilitate the easy
compilation and reading of large documents. The definition referred
to "the possibilities of referring to non-linear type documents."
Readers of books are not limited to reading them completely, front to
back, in sequence. 1In "hypertext," readers can choose which parts to
read in what order, flip back and forth, and specify if they wish to

See more on a particular topic or proceed to something else,

The PLANET system gives this the lowest rating; as a "simple" system -
to use, it retains simple linear transcripts. The PANALOG designer,
who rates this capability as top importance, describes an interesting
variation: the system traces .the 1linkages among conversational

messages and can trace all the "ripples"™ of any message.

Text formatting 1is the ability to vary the format of text without
disturbing the 1literal copy. This 1is performed by specifying
' margins, page sizes, and options such as right justification and
columns, Both authors and receivers of the material may need
separate text formatting capabilities operating on the same text
item. Text formatting becomes important when formal material,
reports, and larger documents are being communicated. One difficulty
is ‘that such formatting is done for a hard copy and may actually be
annoying for a’ reader on a CRT, for whom "page numbers" and "new

pages" may be annoying.
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Document formatting is the ability to control the format of a set of
pages and treat that set as one complete document, providing
automatic headings and pagination. Most of these features are common
to any system that handles some kind of text inputting and they are

not particularly different for computerized conferencing systems.

Document distribution is a form of communication. How to distribute
larger documents and their abstracts so that they reach those
interested and do not foster information overload is a fundamental
design issue. Usually this 1is accomplished by ~ communicating
abstracts and providing a way for readers to ‘access the complete
document. The system often notifies the author when the larger

document has been read.

Active and adaptive text means that one can allow programming
capabilities as part of the text itself, For example, a text item
could query its readers and use their responses to determine the flow
of more text. This ability to mix programming and text can in the
long run impact upon writing styles and the nature of documents.
However, few systems yet provide this in terms of being an easily

learned and controlled feature.

Evolution

Evolution is the 1idea that an interactive system grows by initiaily
establishing a simple system and providing mechanisms for us;r
involvement and feedback from which to advance the system design.
This approach is more common with interactive systems which provide

cognitive support rather than merely routine data retrieval (Walker,
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1971). The‘ technology is so new, and the' possibilities for
alternative functions and capabilities so numerous, that an approach
of feedback, evaluation, and incremental implementation of new
features is desirable. The problem is that users are then faced with
a system that changes as they use it. The success of this approach
is tied to the ways in which changes are presented to users and
whether they feel they had adequate input to the process. It is also
based on the view that users cannot adequately understand what they
might do with a new technology like computerized conferencing until

they have an opportunity to experience it.

The PLANET system does not have evolutionary mechanisms built in, and _
its designers and implementors have frequently stressed the need for
a stable system rather than a constantly changing one that confuses
the wuser. They give evolution a "4"., The other designers give it a
"1" or "2" rating. COM's Palme does warn, in a similar vein, that
"too much change can discourage users," especially if the sysﬁem
evolution is guided by the expressed needs of the most advanced
users, who may request changes that are detrimental to the
acclimation of new users. By contrast, PANALOG's designer says that
system evolution is simply "fundamental;" HUB's designer reports that
the system has been evolved largely thorugh user feedback, with the
third "evolution" currently being installed; the WYLBUR MAIL system's
designer comments that "some of our best ideas have come from useré,"

and CONFER's Parnes reports that his system is T"constantly maturing
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because of user-input actively solicited" by him. In sum, the
desirability of system evolution based on user feedback 1is rather

controversial.

Communication Richness

Communication richness refers to the ability of the computer to offer
a variety of ways of delivering material that are not conceivable
with the mail and telephone. Even an elementary message system can
incorporate features such as tailored approval by réviewers before a
message is forwarded to its final destination. The original EMISARI
system allowed messages to be sent to data which meant they would be
delivered to those retrieving the specific data items. In terms of
current systems, CONFER has a unique footnoting capability for its
conference comments, and some message systems regulate message
sending by job position. EIES has the ability to send messages to
key words that individuals have tagged as "interests," with the
resulting cpmmunication being delivered to those selecting that
interest. As yet there is no clearcut pattern to these options
except that they provide mechanisms by which the content can be the
address and the delivery therefore can be highly conditional on the
state of the system and its user population. This a hiéh—level
merging of the conditional capabilities of a computer system with
those of a communications system.

The desirability of communication richness in computer-mediated
communication systems is far from agreed wupon, with the ratings

ranging from "1" to "4". The mail systems, which offer only one or
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two structures for communication, are firmly opposed to offering a
variety of structures. Interestingly, no one claims that their system
now completely embodies the concept of communication richness. The
conferencing and general purpoée office support systems tend to rate
it most highly and to embody the concept most fully in their designs,
but COM's designer, who reports that his system includes most of the
"rich" features mentioned in the definition, indicates they are not
actually used with any great frequency; the simpler structures
instead carry the bulk of the communicaﬁions. He feels, furthermore,
that if the features which provide "richness" and variety of options

increase the system's complexity, they may do more harm than good.

Sense of Community

'The sense of community was first noted by Ulric Neisner (1964) in his
early study of programmers associated with the MAC system. He
observed that in the relatively fast development atmosphere of one of
the first interactive systems, the only way users (who in this case
were programmers) were able to keep up was with informal
communications within the close community that developed. The idea
of formal user groups for major pieces of software has been accepted
by industry, and others have observed that the relative success of
user communities seems to be correlated with how much they exchange
information on the use of the system and their willingness to help
each other. In fact, a conferencing system is used at the University
of Wisconsin to support user communities of different major softwé}e
systems; each system is the topic of a different conference. 1In a

number of other systems conferences or message files are devoted to
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discussions of system problems or used as sounding boards for new

features.

The conferencing éystems tend to rate the sense of community highly,
and to provide mechanisms such as open on-line directories with
biographical ~entries so that users may more easily locate others with
similar interests and get to know each other. In some systems
(CONFER and PLANET) the attempt to build a sense of community is
limited to specific conference activities, and users cannot easily

browse through a list of all system members.

A compromise is reached in COM and EIES. For COM, all users must
enter a short personal description, bﬁt this public description may
include no more than their address. To provide for privacy, there is
a facility for protected conferences} meaning that all information
aboht the conference (description of the conference, list of members
in it, etc.) are invisible to outsiders. Palme notes, however, that
"this facility 1is wused VERY LITTLE by our users, so it does not seem
to be very important."” On EIES, some groups have simply chosen not
to have their members £fill in their directory descriptions and
conference moderators choose whether or not to 1list conference
descriptions in the public space which contains conference abstracts.
On the specifically office—oriented systems, HUB and 0ICS, a sense of
community is not «considered important. Although their designers_do
not comment, one can speculate that it 1is £felt that "chit-chat"
resulting from socializing on 1line 1is to be discouraged. Another
explanation is that mail and office support systems for
intra-organizational communication do not need facilities such as

directories, because most of the people know each other.
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The atmosphere of a "community"™ can bé further engineered by
p;oviding direct notification to participants of when a person
"enters" or "leaves" a conference, as in PLANET, or by letting users
find out “"where" 1in the system a person is at a particular time. For
instance, COM informs all users when a person connects or disconnects
his or her terminal from the system and gives a list when you enter
COM of who is currently connected. Palme notes that "you are also
told in which conferencé a person is at the moment, which I also feel
adds to the togetherness feeling you create. Some few of our users
however feel that this facility is an infringement of their privacy

rights."

Such specific mechanisms are highly dependent on the scale and mode
of use of the conferencing system. For instance,  unless users
frequently participate in a-conference "synchoronously" (at the same
time), it makes no sense to make such a notification and it actually
may be misleading. An example of the extent to which it may be
misleading is that most EIES wusers participate in many conferences
and . have an automatié routine to scan them all and print new entries;
they are not actually at their terminals when the <conferences are
scanned, and a notification to others that they were "entering" and
"leaving" would be misleading. Problems of scale also emerge in a
large system. At any one time on EIES, there are likely to be twenty
to twenty-five users on line, and during a typical twenty-minute
session, about half of them will sign off line and be replaced by
others. That would yield an annoying once-per-minute notification of

the comings and goings of system users. When one thinks of a system
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with thousands of users, which 1is now possible, such notifications

would totally clog up the communication channels.

Human Help

Human help is the idea that usefs can get aid from persons dedicated
to helping them by communicating their questions and requests for
help on line. In those systems which provide this and other
mechanisms for learning, it seems to be the most popular approach and
ranks highest when evaluated by users. While it may be more costly
than the alternatives, it apparently provides greater satisfaction.
- On EIES, feedback from users indicates that this is among the most
popular aspects of the system, for both experienced and inexperienced
users. On some systems special software is provided to facilitate
this function. User consultants, as they are called, mutually review

their responses to user queries to establish consistency.

User consultants may be a vital element in. system acceptance. As
Bair (1979:257, in Uhlig, Farber, and Bair) puts it:
Although the best documentation and assistance may be
available and frequent courses given, a «continually

available channel of communication with the (service
providers) is necessary . .. . The feedback mechanism should
enable users to ask questions at any time, receive a
response as fast as possible from an expert, and submit
design suggestions which may eventually be implemented.

Reporting the results of another case history of office automatién,
Open Systems (198l1:7) «concludes that to obtain high acceptance and
participation rates, "you have to do a 1lot of ‘'hand holding'
initially-- like 24 hours of training (and -encouragement) per

person-—- from an outside group specializing in social psychology."”

60




Though évaluations indicate that human