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(ABSTRACT)

This study’s objective was to compare a Group Support System (GSS), i.e.,
CyberQuest, with the Ngminal Group Technique (NGT). Its basic assumption was that
discussion outcomes are enhanced by decision interaction processes, the quality of group
facilitation, the intensity of group interaction, the effectiveness of the group meeting, and

the level of group satisfaction.

The GSS of choice in the study was CyberQuest, which was developed at
Virginia Tech by Professor John Dickey. Like most GSS, its purpose is to increase the
effectiveness of individual and multiple decision makers. Unlike most GSS which for
the most part feature various computerized problem solving tools, CyberQuest adds
hypermedia hardware/software systems to stimulative and innovative group facilitation

procedures and methodologies.



The unit of analysis was a group meeting. Eight groups of randomly selected
Town officials and citizens were asked to develop policy recommendations that address
the need to encourage the retention and growth of a mix of retail services in Blacksburg,
Virginia. Four groups were exposed to CyberQuest. Four were not; instead they were
exposed to a modified version of the NGT. Prior to the administration of the
experiment, an expert panel was polled to determine the criteria by which the policy was

to be judged.

The results of the experiment were not entirely favorable to CyberQuest sessions.
There was no statistically significant difference between CyberQuest and NGT in
decision product quality, quality of facilitation, or meeting effectiveness. Only group
interaction and group satisfaction gave evidence of any statistically significant difference.
There was sufficient evidence to conclude that the former was of greater intensity in
CyberQuest driven sessions. On the other hand, there was evidence to conclude that the

latter was greater in NGT driven sessions.



For it is by this one gift that we are most distinguished from brute animals, that we
converse together, and can express our thoughts by speech...... What other power could
either have assembled mankind, when disbursed, into one place, or have brought them
from wild and savage life to the present humane and civilized state of society; or when
cities were established, have described for them laws, judicial institutions, and rights?

Cicero, De Oratore
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CHAPTER ONE

INTRODUCTION

This study’s primary objective was to demonstrate how group discussion outcomes
are enhanced by Group Support Systems (GSS)'. It examines the extent to which a GSS
influences the quality of policy formulated as a result of public dialogue between and amongst

citizens and public officials.

The GSS of choice in this study was CyberQuest, which was developed at Virginia
Tech by John Dickey. Like most GSS, its purpose is to increase the effectiveness of
individual and multiple decision makers by employing various computerized problem solving
tools. Unlike most GSS, CyberQuest also employs several hypermedia hardware/software
systems, i.e., telecommunications, video and audio technologies, aroma disks and other
stimulative and innovative conference facilitation procedures, methodologies and group

activities.

The general framework of this study was participatory democracy, which advances
the propositions: (1) that citizens should play an active role in governance; and, (2) that they
should take responsibility for many decisions now made solely by elected and appointed

officials, particularly those decisions which are "messy" and call for "judgment” rather than

!GSS represents both the plural and singular form.



expertise. It also calls for an engaged citizenry capable of reasoned and innovative public

dialogue amongst itself and with a discerning public administration.

The study’s general assumption was:

In a participatory democracy, given a policy situation (task) that is "messy,"
strategic, complex, and uncertain, even ambiguous, its resolution or decision
product depends on the group decision interaction processes employed, the
quality of the group’s facilitation, the extent to which the group members
interact, the effectiveness of the actual meeting and the level of group
satisfaction.
The decision interaction processes employed in this study were either CyberQuest, a GSS,
or the Nominal Group Technique (NGT), a non-computerized technique for structured

problem solving. It was hypothesized that the quality of the decision product would be

greater in those groups in which CyberQuest was employed.

Importance of Topic

There is an ever growing need for intelligent and practical solutions to society’s at
times intractable problems. In most cases public officials acting alone cannot solve them;
nor can citizens acting either as individuals or in groups. It is conceivable that qualitatively
better solutions are obtained when both citizens and public officials act jointly. Accordingly,
this study is directed at those engaged in fostering the public dialogue. It suggests that in the

hands of a responsible public administration, a GSS becomes an instrument of facilitating that



public dialogue wherein interactions among many different sectors, organizations, and

individuals create a sense of shared meanings, relationships, and purposes.

Unit of Analysis

The unit of analysis was a group meeting. A “situation mess" (Ackoff 1979b) was
presented to eight groups of selected officials and citizens from the Town of Blacksburg,
Virginia. Town officials were selected with the help of the Town’s Planning Department.
Citizens were initially selected at random from a list of citizens who had been or were
currently active in civic organizations and activities. The realities of scheduling, however,

resulted in a less random and more opportunistic selection.

Task

At a Fall meeting of the Blacksburg Town Council several strategic goals were
identified. These goals were the result of citizen surveys, department work plans, and
Council member priorities. In the October 1992 issue of About Town, the Town newsletter,
the following statement was made: "The Council welcomes citizen comment, input, and
suggestions." In that spirit the author requested of the appropriate authority (and was

granted) permission to address one goal:

"Develop .... commercial corridor strategies for South Main Street and the
Downtown that encourage the retention and growth of a mix of retail
services."



Each group’s charge was the same, that is, to develop a policy recommendation in this area.
Specifically they were asked (1) to generate policy ideas pertinent to the predetermined

policy issue; (2) to prioritize these ideas; and (3) to outline an implementation strategy.

Methodology

Four of the eight groups used CyberQuest. Four used a variation of NGT (Delbecq
et al. 1986) for group discussion. Nonparticipant observation was one of the means
employed to study the influence of each of the independent variables. An exit questionnaire
was completed by each participant. = Each session was filmed and reviewed by two
professionals in group dynamics to assess the quality of the group facilitation and the
effectiveness and dynamics of the actual meeting. In addition a previously assembled expert
panel determined the criteria whereby the decision product, i.e., citizen recommendations,
was to be adjudged. A second panel was further asked to apply these criteria in determining

the quality of each group’s decision product.

Measures

To test the study’s general research hypotheses an attempt was made to measure the
quality of policy recommendations made by each group along six variables. The dependent
variable was the quality of the decision product or policy recommendation advanced by each

group. The five independent variables were (1) the decision interaction process employed,



(2) the quality of the group’s facilitation, (3) group interaction, (4) meeting effectiveness, and
(5) group satisfaction. The variable "decision interaction process" was dichotomous in that
a session was either one with CyberQuest or one without CyberQuest. In the latter event

the NGT was employed.

Treatment of the Data

Both quantitative and qualitative analyses were employed in this study. Given the
complexity of the subject-matter, several research instruments were created or adapted.

Statistical analysis was done with the computer program NCSS Version 5.0.

What Follows?

In Chapter two - The Statement of the Problem - the study’s rationale is delineated.
Following a discussion of the research problem, the study’s hypotheses are presented. It is
concluded with applicable definitions and study limitations. The third chapter is a review of

the theoretical literature undergirding GSS.

The fourth chapter is devoted to a discussion of the methodology employed in this study.
The fifth presents the actual study and its findings. The sixth and final chapter, discusses

the conclusions and implications drawn from the study.



CHAPTER TWO

THE PROBLEM

Significance of Study

This study is concerned with the extent to which technology enhances group
discussion. Although the study’s context is that of a local government, its focus is on group
decision activities. It explores the feasibility of empowering citizens to do more than vote
or attend public hearings, indeed to engage in dialogue with each other and their public
servants on matters of no small consequence. It suggests that GSS are efficient means or

tools to further this endeavor.

Unlike other studies which use students or business persons as subjects, this study
used citizens and public administrators. It also dealt with a matter in which conceivably both
citizens and public administrators have a stake, unlike other studies where subjects care little
about either the matter under consideration or the study outcome. Presumably this factor has

some relevance to the quality of discourse and the level of group interaction.



Theoretical Basis of the Study

The theoretical basis of this study is found in literature on group dynamics, which
perceives the group as a combination of two systems: information processing and interactions

and relationships.

The Group As An Information Processing System. As a system, the group is a
collectivity of interdependent components called individual members or "a set of single
organisms which, over a period of time, relate to one another face-to-face, processing matter,
energy, and information"” (Miller 1978, 515). It possesses structure, has a function, and
evolves over time. It develops synergy only when it interacts - that is, "when individual
members communicate with one another and when they become concerned with how their

group fits into and interacts with the [larger entity]" (Ross and Ross 1989, 30)

As an information processing system the group engages in the systematic collection,
storage, retrieval, analysis, and dissemination of information pertinent to its task. The
information originates in the environment which is scanned (continuously) or probed
(periodically) for gaps, disjunctures, incongruities, changes, shifts, and other interesting
phenomena. The objectives of this activity are the timely discovery of opportunities and
threats. The greater the uncertainty associated with the task, the greater the amount of

information that must be processed during its execution (Galbraith 1972).



From an organizational perspective each level of decision maker in the group has
different information requirements. For those on the operational level there is a need for
information that will reduce unit costs (as much as constraints will allow), improve capacity
planning, optimize distribution systems, cut turnaround time, improve scheduling and/or
inventory control, and facilitate "paper flow." At mid levels, however, information is
required for the proper allocation of resources and implementation of crucial strategies. To
that end information technologies play a significant role in (1) environmental scanning, (2)
internal monitoring, (3) local area and interorganizational networking, and (4) developing and

sustaining competitive advantages.

At the level of policy analysis and formulation, group decision makers require "richer
and larger quantities of information" (Daft and Lengel 1983). Rich information is that which
helps clarify the uncertainty or ambiguity in the situation. It emanates from a variety of
sources - orthodox and unorthodox. It is future oriented, focuses on the big picture, and is
not necessarily very precise. What is important is that group decision makers are able to
arrive at an acceptable common interpretation of the multiple levels of meaning embedded
in a given situation .... and that they not repeatedly misread the environment, overreact, see
complexity where it is not, or apply inappropriate resources to meet a perceived threat or

opportunity (Daft & Macintosh 1981).

In society, group decision makers are certain to encounter innumerable unpleasantries.

They must appreciate Huber’s (1984a) admonition that "decision making in post industrial



organizations will be simultaneously more frequent, faster, and more complex, and will
create decision task loadings qualitatively greater than those of the past." Galbraith (1972)
tells us that as the level of uncertainty in the environment increases, more information is
required. As more information is processed and as the several points of uncertainty
confronting the group are properly diagnosed, the outline of an appropriate response emerges

(internally and externally).

The group as a system of interactions and relationships. A somewhat similar
perspective of the group as a system stems from the interactions and relationships amongst
group members. As a social entity, a group is more than the sum of its parts, i.e.,
individuals. Gouran (1982) defines a group as:

a small collection of people forming complex networks of interpersonal

relationships that can be distinguished in terms of roles, status structure,

patterns of authority, and the interdependence of members (p. 122).

The key terms in Gouran’s definition are norms, roles, status structures, authority
relations, and interdependence. Norms are the standards of conduct that define the
appropriate behavior of group members. Roles are those norms that apply to individual
actors, rather than the group as a whole. Status structures relate to the degree of importance
members attach to each role. Authority relations refer to power based on the amount of
control one has over resources that others value, i.e., the power to distribute and to withhold
scarce resources. Finally, interdependence is an index of the extent to which one’s behavior

is determined by one’s singular relationship to other group members (Gouran 1982).



Four decades before Gouran, Barnard (1938) described a group as “something more
or different from the mere sum of the interactions composing it" (41). Upon entering a
group the individual tacitly accepts a "position of contact" with other group members. From
this contact emerges social interactions between individual persons. These interactions are
"consequences of cooperation,” which bring about favorable or unfavorable changes in the
individual and/or the group. If favorable, these changes become group resources. If
unfavorable, they become limitations and possibly destructive of group cooperation. Hence
in this sense the group is a system of social actions which interact with each individual within
its scope, developing interdependencies as an inescapable part of cooperation (Mitchell &

Scott 1985).

Discussion Techniques for Small Group Meetings

Nominal Group Techniques (NGT). A number of techniques have been developed to
facilitate small group discussions. Van Gundy (1988) names forty-four such techniques.
Among them are brainstorming (Osborne 1957), focus groups (Wilson and Hanna 1993), and
buzz groups (Phillips 1948), each of which have as their aim the generation of information
and ideas. Buzz groups have the additional aim of increasing member participation. Such
a group is called an interactive group. Other techniques, such as NGT and Delphi, are
designed to achieve more alternatives and higher quality decisions. Neither require group
interaction. The latter is usually conducted by mail. The former was developed to enhance

the benefits of small group deliberation and to address their acknowledged disadvantages.
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The literature delineates these advantages and disadvantages. With respect to its
advantages small group discussions (1) tend to bring about change in the attitude and
behavior of participants; (2) result in important thinking and decision making; and (3) often
result in decisions that are superior to those made by the individual working alone. On the
other hand, disadvantages include (1) the loss of control by the individual; (2) the tendency
of powerful individuals to dominate the group; (3) the spending of an inordinate amount of
time on group maintenance to the exclusion of problem solving; (4) the spending of too
much time on the pursuit of a single thought; and (5) the tendency to reach quick decisions
before all dimensions of the problem have been thought through (Huseman 1977; Maier and

Hoffman 1960; Van de Ven and Delbecq 1971).

NGT was designed to deal with these advantages and disadvantages (Delbecq and Van
de Ven, 1971, 1975). Many interacting groups inhibit idea generation in that individuals
generally feel uncomfortable sharing half thought-out ideas in ad-hoc groups where members
seldom know each other. Additionally often there is dominance by a powerful member such
that less dominant members are prevented from suggesting important dimensions of the
problem (Taylor, et al. 1958). NGT also limits verbal interaction. This results in more fully

thought out ideas and less dominance by more powerful members.

Interacting groups also tend to evaluate and elaborate on a problem dimension

identified early in the procedure, resulting in other important dimensions never being brought

11



to the forefront (Maier 1963). NGT delays such evaluating and elaborating until each

individual has put forth his/her ideas and/or perspectives of the problem.

There is also a tendency for the group to focus on one dimension of the problem to
the exclusion of others. In addition, most individuals tend to react to someone else’s ideas
rather than articulating their own. This relates to the earlier observation that much discussion
centers on those ideas put forth early in the discussion. In these instances early ideas are
often "idea dumps"” of the obvious, rather than more thoughtful, more subtle, more creative
ideas that usually come later in the process. Similarly "It appears to be a human tendency
to seek solutions even before the problem is understood. This tendency to be ’solution
minded’ seems to become even stronger when there is anxiety over the nature of the
decision" (Maier and Hoffman 1960). NGT forces the exploration of all the dimensions of

the problem (Huseman 1977, 499).

NGT consists of six steps. They are:

1. silent generation of ideas in writing;

2. round robin recording of ideas;

3. serial discussion for clarification;

4. preliminary vote on item’s importance;
5. discussion of the preliminary vote; and
6. final vote.

12



Silent generation of ideas. Following a reading of the problem statement, each
member of the group silently and independently writes out his/her ideas. There is no

discussion among group members.

Round robin recording. After five to ten minutes, each member (one member at a
time) is asked for one key idea which is recorded on a flip chart or chalk board visible to all

participants. This continues until all ideas have been recorded.

Serial discussion. At this point, each idea should be discussed for purposes of
clarification, i.e., the meaning, importance, and logic behind it. The facilitator points to an
idea and asks for comments or questions relative to that idea. Although the discussion should

be open and frank, it should not be allowed to become a heated debate.

Preliminary vote on idea’s importance. This step seeks to aggregate the perceived

importance of each idea. One manner of doing this is to have group members rank, in order,

their choices in terms of acceptability. These choices are tabulated and the results tallied.

Discussion of preliminary vote. If no one idea clearly emerges, the group engages

in further discussion to attempt to reach some measure of agreement.

13



Final vote. This is the same procedure as in 4 above (Delbecq 1975, Van Gundy

1988, and Wilson and Hanna 1993).

NGT has been compared with other group discussion techniques. When compared
to the technique called social judgment (Sherif, et al. 1965) it showed no difference in quality
of decision or accuracy of prediction. However, satisfaction with the process was less
(Rohrbaugh 1981). When compared to Delphi groups (Delberg, et al. 1986) it provided the
best decision product (Gustafson, et al 1973). However, when compared to Dewey’s
reflexive model (Dewey 1910) NGT limited the occurrence of some communicative behavior

through discussion rules, satisfaction was less, and there were fewer ideas (Jarboe 1988).

Brilhart and Galanes (1989) suggest that although NGT encourages idea generation
from individuals, while at the same time "avoiding criticism, destructive conflict, and long
winded speeches by verbose members, the distinct lack of interaction feels manipulative and

1]

unsatisfying to some people..." As a result, they modified the process to include more
aspects of group deliberation. The process used in this study was further modified for the
same reason. Prior to the actual employment of NGT, the group is encouraged to deal with
the problem in terms of defining it as well as its causes and consequences, if left unattended.
Following this definition, participants are further encouraged to generate the criteria for a
satisfactory solution. Only after this activity does the original NGT process begin.

However, it does not end with a final vote. Participants are asked to generate an action plan.

The following is an outline of this modified NGT.

14



TOPIC

1.

W

[=))

N

o]

9.

Problem-Causes
Define Essential
Criteria

. Idea Generation

Idea Recording

Idea Clarification

. Preliminary Vote:
(Prioritization)

Preliminary Vote:
(Ranking)

. Clarification of
preliminary vote

Final Vote

10. Action Plan

11. Ascertain

consequences

12. Implementation

Plan

ACTIVITIES

- Communicate problem/outcome statement
- Discuss causes and consequences

- Generate criteria for satisfactory solution

- Generate ideas silently and individually

- Record ideas (in original words) in round robin rounds (one
idea from each person in turn until all ideas are recorded. No
discussion. Duplicates may be deleted here.

- Clarification of each idea meaning

- Rate each idea on perceived importance and feasibility
- Communicate/display results and select priority items; List.

- Rank the selected priority ideas
- Communicate, display, discuss results of ranking.

- Clarify differing perceptions and discrepancy of preliminary
voting results.

- Revote on priority ideas.

- Generate action plan issues and components: people,
organization, external influences, processes, material, money,
output, personal influences.

- Ascertain and rate each consequence in terms of likelihood
of occurrence and seriousness.

- Generate implementation plan that includes: dealing
with/eliminating consequences, schedule and progress
reporting, clear communication of instructions, assignments of
responsibilities, timetables for measuring progress, feedback
and follow-up systems.
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Through this modification it was hoped that ideas could be generated without fear of
criticism, reticent members could be brought forward, and the group would carefully
scrutinize all dimensions of the problem, with the net result that better and more productive

ideas would be forthcoming.

CyberQuest. Dickey (1991) describes CyberQuest as a hyper-media, multi-stimuli
process which is used to guide the participant through a process of formulating or structuring
problems, generating solutions, and, therefrom, designing strategic plans. "Cyber" is a
Greek word meaning "pilot, guide, or control.” "Quest" means "to search for." Developed
at Virginia Polytechnic Institute and State University by John Dickey, CyberQuest employs
computer data bases as well as video, audio, and even aroma discs. Participants can access
a vast data base of information sources and analytical tools to help generate, evaluate, and
implement organizational plans. CyberQuest can also be employed in conjunction with
remote terminals, electronic mail, video and tele-conferencing, and fax communications.

Dickey refers to CyberQuest as a problem solving and innovation support system.

CyberQuest involves a six-step procedure: Problem Definition and Analysis, Word
Selection, Generation of Ideas, Idea Screening, Idea Packaging and Evaluation, and

Reporting (Dickey 1991).

Step 1: Problem Definition and Analysis. In the simplest case, the user enters a short

sentence to identify the main aim to be achieved, the client, and the time period in which this

16



aim is to be accomplished. In many cases it may be necessary to structure the actual
problem. This is done through a process called Situation Structuring which identifies the
major elements of the problem, determines the important constructs in the situation, rates
each element vis-a-vis these constructs, and statistically groups these elements to find an

optimal balance between simplicity and homogeneity.

Step 2: Word Selection. The user is asked to pick four key words from a collection
of about 200 CyberQuest "Key Words" to describe the aim proposed in Step 1. These
words relate to groups of people, bodily functions, natural and manmade environments, and

abstractions.

Step 3: Generation of Ideas. A match is sought between the selected "key words"
and the vast array of describing "concepts" from such diverse areas as management,
sociology, science fiction, engineering, physics, philosophy, religion, and the arts. The
sources of these concepts include client experiences, general concepts, definitions, relations,
proverbs, previous ideas, unique facts encyclopedias (printed text, video, CD-ROM), music,
aromas, video discs, and various analytical tools such as quantitative systems, statistical

programs, spreadsheets, simulations, expert systems, etc.

Step 4: Idea Screening. Each idea generated is screened according to whether it has
been used before (successfully or unsuccessfully) and, if not, whether it is worthy of review

and implementation, its importance, and the amount of effort called for to implement it.

17



Step 5: Idea Packaging and Evaluation. The ideas are grouped into logical
implementation "packages" according to similarity, complementarity, mutual benefits, and
time sequence. Several implementation concepts and dimensions are employed, e.g.
marketing, program linkages, financial considerations, legal concerns, organizational
requirements, human and technical resources, socioeconomic factors, etc. Also employed
are several evaluation guides, e.g., design, alternatives, timing, goals, constraints, etc.
Detailed implementation strategies can be pursued through CyberQuest’s linkage with the

program Planning Pro by Kepnoe Tregoe.

Step 6: Reporting. CyberQuest produces a variety of reports depending on the step

in the process and the needs of the user.

In addition to the use of multi-media there are two other attributes that differentiate
CyberQuest from other GSS. First, it encourages lateral thinking whereby the user is
enabled to freely associate and connect with both interrelated and disparate ideas and/or
domains in evaluating problems. A basic assumption of the process is that by broadening
and stimulating the idea base or conceptual domain, applicable ideas will tend to flow more
readily. This is contrary to the tendency in academic (substantive) theory building which

demands focused, linear, rational, disciplined, differentiated, or bounded thinking.

A second attribute is not so readily perceived. Initially CyberQuest does not elicit

conversation between participants, but rather focuses their attention on the problem itself, its

18



formulation and the outline of a prospective solution. This avoids the usual posturing,
circling of the wagons, and looking for hostages or allies that takes place in normal meetings.
Only when the participants are fairly focused on the prioritization of ideas is dialogue
between them encouraged. Already a commitment to the problem at hand has been

established.

Nine years in the making CyberQuest has been used in over 450 "real world" cases
in twelve countries. Its applications cover a wide range, from testing high-tech VLSI chips
to improving policy evaluation/assessments for government agencies. It has been used to
resolve narrow, highly technical problems, and conversely broad, unstructured, open ended
issues. It also has been utilized in product design, strategic planning, opportunity
enhancement, innovation exercises, value engineering, and community empowerment

programs. This is the first time CyberQuest has been used in an experiment of this sort.

Both CyberQuest and NGT are designed to support and enhance deliberation with
groups of six to ten people, and to assist in the development of decision product outcomes
that are acceptable to the group as a whole. Both focus the effort of group participants
toward the task by providing structure and feedback. Both provide a sequential series of
steps for the group to follow. Both separate the idea generation phase from the prioritization
phase. Both limit interaction during the idea generation phase. However, CyberQuest
encourages interaction at the prioritization phase and thereafter. To address this problem the

modified NGT employed in this study allowed group members to engage in full and frank

19


























































































































































































































































































