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ABSTRACT-

AN EMPIRICAL TEST OF THE NOMINAL GROUP TECHNIQUE AS AN
INFORMATIONAL INPUT MECHANISM IN THE DEVELOPMENT OF
THE OKLAHOMA SOLAR ENERGY PLAN
BY
Blair Y Stephenson

Committee Chairman: Dr. B. G. Schumacher

This study empirically investigated the use of the
Nominal Group Technique (NGT) as an informational input
mechanism into the formulation of a Solar Energy Plan for
Oklahoma.

The research experiment was a one-~day NGT workshop
held in Oklahoma City on July 26, 1977. Two data collection
instruments were used to obtain the responses of the 50 work-
shop participants on selected empirical measures. These
measures included five unidimensional measures which
assessed perceptions of participation equality, NGT effi-
ciency, idea quality, idea quantity, and sense of accom~
plishment. Two composite measures of satisfaction and NGT
effectiveness were employed utilizing combinations of the
unidimensional measures. Eight global measures were usad
to collect perceptions of whether participants would use
NGT in similar situations; anticipated quality of the plan;
comparisons of NGT to (a) conferences with unstructured
discussions, (b) commissions/boards with citizen participa-
tion; (c) commissions/boards with professional planners,
(d) Delphi Technique; the most positive aspaect of the
workshop; and the most negative aspect of the workshop.
Three control measures collected data on whether participant
responses varied in relation to exposure to NGT prior to the
workshop, occupational category (government, university, or
private industry), and involvement in state or national
planning prior to the workshop.

The results were analyzed by using the Student's t test
at P > .95. On all unidimensional, composite, and global
measures (except the NGT versus Delphi Technique comparison),
the sample means were found to be significantly larger than
"neutral” means. These neutral means were assumed to
represent the responses which would have occurred if the
workshop had employed the conventional interacting group
discussion process.



The study found that participant perceptions. varied
significantly in relation to prior exposure to NGT on the
measures of efficiency, idea quality, idea quantity, satis-
faction, NGT effectiveness composite, anticipated plan
quality, and the comparison of NGT to conferences with
unstructured discussions. No significant variations in
responses were found in relation to occupational category
(with one exception; the university to private industry
comparison on conferences with unstructured discussions), or
to prior involvement in state or national planning efforts.

The primary conclusion of this study was that NGT
appeared to represent an effective mechanism to provide
representative, reliable input into the process of solving
complex problems such as developing a Solar Energy Plan for
Oklahoma. The finding that participant perceptions of the
effectiveness of NGT varied significantly in relation to
prior exposure to the technique identified a major area for
future research studies.
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CHAPTER I

INTRODUCTION

The effective use of group problem SOIVing processes
has become a critical factor in the performance of modern
business and government organizations. Thé increasing
complexity of most organizational environments has forced
businessmen and public officials to utilize a range of
individual inputs to deal with theirtproblems (Delbecg, Van
de Ven, & Gustafson, 1975). This action has become neces-
sary in two respects: First, whenever there is a need to
use the required expertise of multiple technical specialists
to analyze and solve problems; second, whenever there is a
need to meet increasing pressure from claimant-client or
constituent groups demanding that their voices be heard in
planning and policy-making. In government programs, this
demand for citizen participation is often stipulated by law
or regulation. The constituencies of government include
nearly every organized group of people over which govern-
mental agencies exercise some form of jurisdiction. For
business, on the other hand, the diverse pressures may
arise from stockholders, consumers, government agencies,
employeeé, local communities, financial institutions,
interest groups, minorities, and society in general (Davis

& Blomstrom, 1975).
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Of the variety of problems faced by business and govern-
ment organizations, one of the most difficult is long-~range
or stfategic planning (Glueck, 1976). This planning is
especially difficult owing to its inherently complex nature
and the need for informational input and integration from
divergent sources. Nowhere is the extreme difficulty of
strategic planning any more evident than in the present
efforts by the national and state governments to develop
rational plans and policies for the development, production,
-and use of energy resources. A key problem for both business
and government organizations is to design and provide a
mechanism to facilitate representative and reliable informa-
tional input from diverse consﬁituents or technical special-
ists into the various component phases of the long-range,
strategic planning and policy-making process. Historically,
businessmen and public officials have attempted to meet this
informational need by utilizing conventional group discussion
type processes such as committees, commissions, conferences,
and other similar methods (Van de Ven, 1974). In many situ-
ations, these conventional or traditional interacting group
formats have proved to be considerably less effective than
desired.

In recent years, several refinements and modifications
of the traditional interacting group process have been
developed to combat the problems inherent in conventional,

face~to~face group discussions. One such widely acclaimed
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refinement, which has been developed toc meet information
generation and collection needs, is the Nominal Group
Technique (NGT) (Delbecqg & Van de Ven, 1970). NGT is a
structured discussion technique applicable to small-grcup
discussions; it involves both independent, individual activ-
ity and face-to-face oral interaction with other group
members. NGT was developed in 1968 by Andre Delbecqg and
Andrew Van de Ven at the University of Wisconsin. Since
then, it has been refined and empirically tested primarily
in the university environment (Chung & Ferris, 1971; Delbecq
et al., 1975; Green, 1975; Gustafson, Shukla, Delbecq, &
Walster, 1973; Rotter & Portugal, 1969; Van de Ven, 1974;
Yost & Herbert, Note 3). It has also been applied in several
business and governmental settings, but these applications
were apparently performed without formal measures of evalu-
ation (Grabbe, Note 1; Medin, 1975; Metz, Note 2; Knippen &
VanVoorhis, 1974; Mosley & Green, 1974; Voelker, 1977).

Objectives of the Study

The primary objective of this study was to investigate
and empirically evaluate the Nominal Group Technique (NGT)
as a possible mechanism to facilitate and integrate informa-
tional inputs from diverse constituencies, sources, or
clients into the development of long-range or strategic
plans in complex problem environments. Specifically, this
investigation analyzed the application of NGT to the formu-

lation of a state government plan, namely, a Solar Energy



Plan for Oklahoma.

The secondary objectives of the study were as follows:

1. To survey the general background, characteriétics,
and information requirements of strategic planning
in business and state government.

2. To survey the present body of knowledge pertaining
to NGT.

3. To analyze variations in participant perceptions of
NGT in relation to differences in prior exposure to
this technique, occupational categories, and prior
involvement in state or national planning efforts.

Significance of this Study

There are several significant aspects to this study.
First, it represents an application of NGT in field condi-
tions to a complex problem with vast potential for impact
upon the public. Second, based on the literature surveyed
by the researcher, it appears to be the only investigation
of NGT performed at the state government level which utilized
formal, empirical measures of analysis and evaluation. Third,
it is apparently the first study of NGT which evaluated the
effects of prior exposure to NGT upon the perceptions of
participants in the study. Fourth, it is also apparently the
first study of NGT which evaluated the effects of occupa-
tional category and prior state or national planning experi-

ence upon the perceptions of participants in the experiment.
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If the application of NGT in this specific situation is
appraised as successful, the experimental workshop will serve
as a Federal Department of Energy sponsored prototype for use
by other states in solar energy planning (Energy Research and
Development Administration Grant No. EG-77-G-05-5445).

Method and Scope of the Study

The research experiment in this study was a one-day
workshop utilizing NGT. The workshop was held in the State
Capitol Building in Oklahoma City on July 26, 1977. The
purpose of the workshop was to provide informational input
into the development of a Solar Energy Plan for Oklahoma.>
This Plan required the informational inputs of a variety of
technical experts and representatives from diverse interest
groups. Fifty selected representatives from various target
groups that would affect or be affected by solar energy
development attended the workshop. Two data collection
instruments were utilized. The first instrument was a pre-
workshop questionnaire which established a base reference
for.the analysis of attitude shifts across the workshop; the
second was a post-workshop questionnaire which collected the
participants' reactions to the workshop. The responses were
analyzed in terms of measures of the overall effectiveness
of NGT, perceived satisfaction with NGT, quantity of ideas
generated by NGT, response variation owing to demographic
characteristics, and attitude shifts between the pre-workshop

and post-workshop evaluations.



6

This study was. limited to empirically evaluating NGT as
a ﬁechanism to provide informational input into the develop-~
ment af a Solar Energy Plan for Oklahoma. If the results:
of this study provide evidence that NGT was successful in
this specific environment, then implications may be drawn
with reference to NGT's applicability to other environments
possessing similar characteristics. This study was not
designed to provide conclusive evidence of NGT's superiority
or inferiority to other mechanisms which provide informational
input into planning, although participants were asked to com-~
pare NGT to other planning mechanisms. In addition, this
study was limited to examining NGT as a device to provide
informational input to official business and government plan-
ning agencies, not as a process designed to replace those
agencies or their function.

Organization of the Study

This study consists of six éhapters. Chapter I intro-
duces the topic, states the objectives, describes the signif-
icance of the study, and summarizes the research methodology.

Chapter II provides a general synopsis of the major
components, problems, and informational requirements for
long-range planning in business and state government envir-
onments. The intent‘of this chapter is to acquaint the
reader with the subject area and to furnish a perspective
which will establish the connection between effective group

process mechanisms and effective strategic planning.
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The first portion of Chapter I1I examines the problems
and characteristics of group problem solving processes. The
chapter then presents a survey of the literature relating to
NGT as a means of improving the performance of groups. This
survey includes both empirical research and examples of field
applications of NGT.

Chapter IV presents the primary research question and
hypotheses that were tested in this study. It describes the
design of the experiment, the instruments employed, the
measures utilized, and the tests used to evaluate the results
of those measures.

Chapter V discusses the results obtained from the vari-
ous measures incorporated in this experiment. Both guantita-
tive and qualitative results are discussed.

Chapter VI presents the conclusions. The'relationship
of these conclusions to the findings of previous NGT studies
is examined. An assessment is also made concerning the
implications of the results of this study to possible future
applications of NGT, and suggestions for possible future

research efforts are offered.



CHAPTER II
LONG—RANGE BUSINESS AND STATE GOVERNMENT PLANNING:

A PERSPECTIVE

One needs a general acquaintance with the background
anéd characteristics of business and state government planninQ
to understand how and where the use of NGT might be appropri-
ate. It is especially important to be exposed to the compo-
nents, problems, and resultant information requirements of
planning in both envirdnments. The following problems,
associated with the major strategic planning components,
have been identified by researchers as critical areas of
difficulty in planning efforts in both milieus (Cannon, 1968;
Council of State Governments, 1976; Glueck, 1976; Rue, 1973b;
Steiner, 1969):

Strategic Planning Associated Planning

~ Components Problems
1. Definition bf problems 1. Lack of formalized planning
and objectives 2. Failure to define problems
and objectives
a. Lack of future orienta-
tion and reactive policy-
making
b. 1Inability to balance

divergent interests of



2. Assessment of internal 3. .

and external environ-
ments

3. Design and selection 4.
of strategic alterna-

tives

4, Implementation of plans 5.

5. Review and evaluation 6.

The planning informational

multiple claimants/
constituents

Lack of high quality, timely

information for assessing

environments

Failure to design and

select strategic alterna-

tives

‘a. Lack of systems approach
in planning and manage-
ment

b. Inability to handle
complex problems

Failure to implement strate-

gic plans

a. Inability to cope with
the size of the organi-
zation

b. Inability to coordinate
between levels, depart-
ments, and agencies

Lack of control and evalua-

tion of plans

requirements stem directly

from each major strategic planning component and the asso-

ciated problem areas. Obviously, if the planning effort is
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ﬁo achieve the desired levels of effectiveness, the. informa-
tion and the mechanisms for obtaining it must be designed

to supﬁort planning component activities and to counteract
the related problems.

L.ong-Range Business Planning: Perspective and Models

As man has progressed organizationally from the family
unit, to tribes, to larger organizations or nations, he has
needed more sophisticated methods of planning and management
to cope with the higher levels of specialization and division
of labor. Planning, the "set of decisions and actions which
leads to the development of an effective strategy" (Glueck,
1976, p. 3), was and is an integral element of the management
function. As such, planning affected and was affected by
the continuing deVelopment in the eccnomic, social, and
political environments (Wren, 1972).

'Long—range or strategic planning arose from the special
demands of the economic sector, specifically budgeting and
technology. As organizations grew in scale, there was an
increasing need for methods to manage the greater capital,
equipment, and resource requirements of those organizations.
With the advent of bhudgeting as a formal activity, managers
began to develop a higher level of future orientation. From
this point, it was a logical step to begin developing
economic plans for longer periods in the future. Integral
to this development was the recognition by managers of the

- importance of technology in the success or failure of their
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enterprises. This recognition led to the incorporation of
technological forecasts into the economic planning process.

Historical Overview

Examples of planning may be found throughout history.
The engineering feats of ancient history and the explora-
tions of the Middle Ages have all exhibited varying levels
of planning efforts (Scott, 1965). In each of thése cases,
the planning appears to have been an intuitive action exer-
cised on the basis of common sense and not as a formalized,
patterned management function conducted on a continuing
basis. The formal study of planning is a relatively recent
phenomenon occurring primarily in the past four decades.

The problems of the Indqstrial Revolution brought about
an increasing need for predictability and planning as that
period ushered in the age of machines--an age of growing
complexity and size in production organizations. Business-
men began to encounter significant problems in melding
technological and material aspects of the organization with
production efficiency. They also were faced with the human
.problems of acquiring, training, and directing the efforts
of employees toward specific goals (Wren, 1972).

The railroads were the first large business organiza-
tions and, as such, had to cope with massive financial,
labor, equipment, and facilities requirements. Their
"investments in track and rolling stock were immense and

required extensive long-range planning to prevent large
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fixed capital outlays from being piaced in the wrong market
area" (Wren, 1972, p. 85). It was, therefore, logical that
formal, long-range planning would originate from the railroad
environment. Around 1900, the Pennsylvania Railroad began to
formalize its long-range planning. The company established
several vice-presidential positions, the purpose of which
was to concentrate on long-term activities (Chandler, 1962).
Harrington Emerson, consultant to the Santa Fe Railroad
(1904-1907) , has the distinction of first incorporating the
planning function formally into the organizational structure.
Based upon the general staff concepts Qf VonMéltke
(vonClausewitz, 1943), Emerson developed a staff concept
whereby staff heads were appointed to plan, direct, and
advise on everything pertaining to employees, egquipment,
material, methods, or conditions (Emerscn, 1911).

In 1916, Henri Fayol described the five functions of
management as planning, oxrganizing, commanding, coordinating,
and controlling. He recommended that an organization prepare
daily, weekly, monthly, annual, five-year, and ten-year plans.
These plans taken together formed the comprehensive plan for
the enterprise (Fayol, 1916). In addition to Fayol, several
other major authors in the field of management have identi-
fied planning as a major and separate function of management
(Wren, 1972).

The first book on long-range planning, Long-Range

Planning for Management by David Ewing (New York: Harper
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and Row), was published in 1958. Since that time, much has

been written and published on strategic planning by authors

such ag Drucker (1959), Ansoff (1965), Scott (1965), Steiner
(1969), Ringbakk (1969), and Ackoff (1970).

In summary, the development of long-range planning has
paralleled the growth in size and complexity of human organi-
zations especially in the business sector. As this growth
continued, the capacity to integrate and coordinate Qreater
numbers and amounts of organizational components (e.g.,
materials, capital; equipment, labor, facilities) became
more and more important to the success of an enterprise.
Improvement in this capacity has been gained through
enhancing management techniques, one of which was (is)
long-range, strategic planning.

This historical overview provides a perspective on the -
development of planning as formal function of management.

In recent years, several authors have proposed planning
models or paradigms for use by managers. A discussion of
four such models by Cannon, Steiner, Rue, and Glueck has
been included in this study to provide further perspective
on strategic planning and to acquaint the reader with the
major components, potential problems, and information
requirements of long-range planning.

The Cannon Planning Model

One of the early attempts to develop a business ori-

ented planning model was made by Cannon (1968). He defines
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business strategy as the hierarchy of prime and supporting
strategies which are the directional action decisions
required to achieve the company's purpose. Directional
action decisions include all established and accepted objec~
tives, plans, strategic poiicies, and implementing decisions
which provide and initiate direction to a business. Cannon
includes three elements in strategic decisions. The first
is the "why" element or company objective(s). The second is
the "what" and "how" element or the course of action plan.
The last is the "who-where-when" element or the commitment
decisions. In his model, Cannon attempts to relate action
strategies (what and how) to result strategies (growth,
selectivity, and productivity).

After a business has determined its results strategies
(the "why" element), it attempts to evaluate its strategic
environment., This step involves assessing factors such as
customers, competition, society, government, economy, and
technology. The firm then audits the competitive environment
and develops a profile of the strategies of competitors.

The next stage of Cannon's model is the development of
the "what" strategies and policies. These would normally
be in the form of product strategies, market strategies,
geographic strategies, and/or distribution-channel strategies.

Once the "what" strategies are defined, the "how"
strategies and policies may be developed. These include

alternative market development approaches, alternative
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product development approaches, and the financing and admin-
istration of the strategic plan.

The final step in the model is the "who-where-when"
or commitment decisions. These decisions perform the final
translation of the strategic plan into reality.

Cannon sees strategic planning as having two almost
dichotomous roles: one of risk-taking; the other, unifying.

This model belongs to a generation of business planning
models which took rather narrow, functional orientations
toward planning. It is oriented'primarily toward a marketing
rather than a top management perspective. This model is
almost exclusively directed at the business environment.
Although it does contain some of the key elements found in
later models, it does not take a coherent, systems approach
to the planning process which would be applicable as a
general planning model. It seems to concentrate its atten-
tion primarily on medium-range (what and how) strategy
development as opposed to long-range planning.

The information requirements implied in the Cannon

-

modelncenter largely on marketing analysis. These require-
ments include marketing research, customer and competitor
profile development, opportunity identification, trend
analysis, and analysis of internal strengths and weaknesses.
In addition, Cannon identifies the potential information
needs of developing corporate objectives (why strategies)

and implementing plans which require "who-where-when" decisions.
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These needs might include assessments of technological
developments, shifts in markets and customer desires, -demo-
graphic data, and internal organizational communication
mechanisms. The informational needs of this model are
heavily influenced by the model's marketing orientation.

The Steiner Planning Model

Steiner (1969) defines comprehensive business planning
as a future oriented, systematic appraisal and formulation
of objectives, strategies, policies, and plans integrated,
implemented, and evaluated for the entire company continu-
ously. He sees comprehensive planning as important because
it esimulates the future, applies the systems approach to
management, reveals future opportunities and threats, pro-
vides a decision-making framework, and prevents piecemeal
decisions. It helps an organization master change and also
serves as a basis for control, measurement, resource use,
and corporate evaluation. In Steiner's opinion, the foremost
difficulties facing a planner are failure to define problems,
internal resistance, uncontrollable environmental events,
crises, and the difficulty inherent in planning. The Steiner
conceptual model for planning is a three-stage model with a
planning premises phase, a planning phase, and an implementation/
review phase. It is a general model applicable to both busi-
ness and government planning.

Steiner proposes that the identification of aims should

be the initial step of the premise phase in the planning
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process. (He notes that the network of aims for business
has shifted from a profit maximization orientation towards
the idea of corporate citizenship, balancing the divergent
interests of the many claimants upon business. In doing so,
the operational and planning considerations of businesses
are becoming increasingly similar to governmental agencies.)

The second step of the premise phase is the assessment
of the relevant factors, strengths/weaknesses, and threats/
opportunities contained in the internal and external environ-
ments. An important portion of this assessment is the
appraisal of the future. Some of the techniques commonly
used in this phase are statistics, econometrics, models,
simulations, executive opinion juries, and other specialized
information input techniques.

The first step of the second phase of planning involves
the development of strategic organizational plans. These
are the objectives, strategies, and policies which address
areas important to the success and survival of the organiza-
tion. They may include growth strategies, product strategies,
market strategies, and financial strategies.

The second step in this phase is the development of
medium-range policies and procedures to serve as action
guides and channels for organizational thought. The medium-
range plans serve as an integrative bridge between strategic
plans and short-range plans. These short-term plans and‘

budgets are the third step in this stage and comprise the
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action-element or "cutting edge" of the planning process.
The fourth element of the planning stage includes planning
studies and feasibility testing.

The final stage of the planning process includes the
formation of the organizational mechanisms to implement the
plans, review and evaluation, and the design of feedback
loops to tie the model together. The organizational struc-
ture and climate must be formed to fit the chosen strategy.
In addition, the plan, planning process, and actual per-
formance must be periodically reviewed to assess the effec-
tiveness of the entire effort. When deviations exist,
feedback channels must be capable of identifying the dis-
crepancies, delivering the information to the proper people,
and readjusting the plan or operational performance to
enable the organization to achieve its objectives.

A notable feature of the Steiner Planning Model is its
emphasis upon the systems approach to decision-making. The
model recommends and fosters an approach which attempts to
account for all or most of the major relevant factors and
interrelationships that have a bearing on the organization.
It attempts to clarify objectives, discover alternatives,
blend the knowledge of many disciplines, utilize the scien-
tific method, perform a cost/benefit analysis, and consider
the future context of the subject. In addition, the systems
approach may be suppleménted and enhanced by the modern

computer-based quantitative techniques. This increasing
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utilization of the information processing capabilities of
the computer is identified by Steiner as a major trend for
future years.

The informational requirements of the Steiner Planning
Model are typical of "systems approach" models. They
require information from all facets of the organization and
its environment which might have an impact upon the strate-
gies under consideration. In the first phase of planning,
the information system must suppbrt the identification of
organizational goals and objectives. To support the goal-
setting process, there must be some capability to assess the
future developments which might impact upon the objectives
identified. Steiner acknowledges the growing need for
informational devices to allow effective input into the
pianning process by the many claimants upon both business
and government organizations.

In the second phase of planning, the primary require-
ments for information stem from the need to assess the
external and internal environments of the organization.
These requirements would include detailed analyses of the
present situation, threats and opportunities, stfengths and
weaknesses, knowledge exploration, economic conditions,
and the attitudes and desires of the "public" being served.

The third phase of planning involves the design, devel-
opment, and choice of strategic alternative courses of

action. At this point, the need for creative solution
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generation enters the planning process. In addition, the

necessity for organizations to solve increasingly complex
problems requires that some means be used to gain input from
many different specialty disciplines and areas of expertise.
This phase also, in many cases, requires the establishment
of priorities among objectives and the assignment of differ-
ent weights to various factors being utilized as decision
criteria.

The fourth phase of planning requires information which
would facilitate the implementation of plans. This informa-
tion might include organizational models, pro-forma financial
analyses, detailed resource requirements for varidus‘plans
and programs, and organization cocrdination and communica-
tion mechanisms.

The fifth and final planning phase is control. To
accomplish this control, reviews and evaluations must be
conducted. These controls require timely, accurate informa-
tion on the organization's performance and criteria by which
that performance may be judged.

The Rue Planning Model

A systems viewpoint planning model with emphasis on
quantifying objectives and the short/medium-range action
plans was proposed by Rue (1973a). His model includes six
distinct but interacting components: the definition of the
overall strategy, identification of goals and objectives,

assessment of the external environment, consideration of
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growth and resources, financial analysis, and specification
of controls.

The decision sequence for developing the long-range
plan incorporates each of the above components in a logical,
step-wise fashion. First, the crganization must develop an
overall corporate strategy. This strategy specifies "the
business" of the organization; what it is trying to achieve,
and what it is trying to beccome. The second step is to
identify goals and obkjectives and express them in quantita-
tive terms to the maximum extent possible; e.g., specified
levels of return on investment, earnings per share, capital
growth, etc. At this point, a determination is made whether
the goals and objectives are compatible with the overall
strategy. If not, the objectives are re-worked to insure
that they are compatible. When compatibility is assured,
the process may proceed to the third component. In this
component, the external environment is assessed to identify
and evaluate factors relevant to the organization. These
factors might include such considerations as population,
politics, income, social trends, technology, labor unions,
and economic factors.

The fourth component in the planning process is to
delineate the oréanization's intentions for expansion and
replacement. These intentions would involve plant expansion,
new products, acquisitions, research, and personnel training

and development. This step focuses on the internal environment
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of the organization and specifies in detail the resources
required to accomplish the desired growth. The expansion
and replacement step leads directly into the fifth component,
the development of pro-forma financial statements. "At a
minimum, this would include a long-term pro-forma balance
sheet, income statement, and cash flow analysis" (Rue, 1973a,
P 25); As Rue notes, this component is the point where
corporate desires must be translated into reality. The
firm must ask itself if the expansion and replacement plans
are financially sound. If they are not, the plans must be
reworked until they appear to be sound.

The sixth component is the development of controls which
must be devised to insure that the intent of the plan is
becoming reality. Rue recommends the use of periodic reviews
and revisions based upon a definite time schedule. During
these reviews, any discrepancy between the plan and actual
performance is identified. Each discrepancy is carefully
analyzed to determine whether it was due to controllable or
uncontrollable factors. If the factors were controllable,
then a determination is made as to whether the breakdown
occurred in the planning process or in operational performance.
For uncontrollable factors, the organization determines
whether the factors were unforeseeable or whether the
planning process failed to identify and evaluate them
properly. In either case (controllable or not), the organi-

zation assesses the discrepancy's impact upon the plan and
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the changes which are necessary to update the plan. This
final action "closes the planning loop" by adjusting the
present corporate strategy or initiating efforts to develop
a new strategy.

The Rue model is a general model, applicable to either
business or government environments. It begins with a
determination of corporate strategy and the statement of
objectives, includes assessments of the external and internal
environments, and concludes with an evaluation element to
furnish the control function for the plan. Rue emphasigzes
the quantification of objectives and the development of
detailed pro-forma financial statements. The information
requirements for this model are identical to those described
for the Steiner model.

The Glueck Planning Model

Glueck (1976) identifies three primary reasons for
strategic planning. He stresses that it aids an enterprise
in anticipating future problems and opportunities in a
dynamic, rapidly changing enviromnment; it also provides
clear organizational goals and direction for the employees
cf the enterprise. Lastly, it improves the chances of
success for the organization. This position is supported
by the Thune and House study (1970), the Ansoff study (1971),
the Rue and Fulmer study (1972), and the PIMS Project
(Schoeffler, Buzzell, & Heany, 1974).

The Glueck model contains five segments:
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1. Strategic planning elements

2. Appraisal of internal and external environments

3. Development and choice of strategies

4, Implementation of strategies

5. Evaluation of strategies

In his model, Glueck includes two basic strategic
planning elements. These are the enterprise decision makers
and the strategic objectives of the organization. The first
element includes boards of directors, top managers, and
planning staffs. Strategic objectives, which constitute the
second element, are the outcomes of the decisions made by
the decision makers. Glueck specifies three reasons for
develcping objectives:

1. Objectives define the organization in its environ-

ment.

2., Objectives help coordinate decisions and decision

makers.

3. Objectives provide performance standards.

The appraisal segment contains two elements. Analysis
of the external environment is the first element. Its pri-
mary purpose is to determine present and potential opportuni-
ties and threats in the enterprise's external environment by
assessing governmental, technological, competitive, and
social factors. Assessment of the strategic strengths and
weaknesses of the firm is the second half of the appraisal

segment of the planning process. This assessment is also
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known as profiling the organization or resource auditing.
Glueck defines the strategic advantage profile to be "a
systematic evaluation of the enterprise's strategic advan-
tage factors weighted by the significance of each factor for
the company in its environment" (Glueck, 1976, p. 88).

The development and choice segment is the first point
where there exists the need and opportunity for planning
creativity to be exercised. The primary approaches to
generating alternatives are active versus passive alterna-
tives, and flexible (contingency) versus programmed strate-
gies. An active strategy is anticipatory. The passive
choice reacts to pressures and moves as a result. The
flexible, contingency strategy is prepared to be responsive
to shifts in environmental conditions. A programmed strategy
tends to adhere to a planned pattern with very little flexi-
bility.

The strategic choice criteria originate from the identi-
fication of the critical factors in the external environment
and the internal strength profile. Ideally, the process
involves a systematic evaluation of each proposed strategy
against the selected criteria. These criteria, in many
cases, are weighted in accordance with their importance.

Glueck makes reference in passing to the availability
of information for this process. He implies that the capa-
bility of the enterprise to furnish high quality, timely

information on the internal and external situation to the
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decision maker(s) represents a crucial element in the strate-
gic cﬁoice. Bﬁt the ability to furnish the information in
the correct form at the right time is of little value if

the manager cannot or will not use the information in his
decision-making. Glueck alludes to this problem several
times by noting that managers in many cases have been found
to rely primarily on informal, verbal information sources,
depend on intuition, or completely disregard rational models
of decision-making. This difficulty appears to e#ist in

both government and business.

After the strategic choice is made, the strategy must
be translated into reality. This translation involves two
steps: organizational structuring and the development of
implementation policies, l

The evaluation process contains four elements: the
motivation to evaluate, a feedback mechanism, evaluation
criteria, and decisions resulting from evaluation. The
primary source of evaluation criteria is the compilation of
corporate objectives.

Evaluation is the final element in the strategic plan-
ning process. It is the connecting link that completes the
full circle of planning back to the initial phase, the
identification and selection of objectives. The key concept
is that the process is continuous with much overlap between
phases. To be successful, strategic planning should be

sycstematic and institutionalized within the organization.
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The Glueck model, though couched in terms of a business
environment, is equally applicable to the government milieu.
The appeal of this model is its ability to function as a
general strategic planning guide for many organizations.

The logical sequence of phases in the planning process, the
admonition to formalize and systematize the planning process,
the recognition of the continuous nature of the process, and
the identification of information handling as alkey element
in the process contribute to the significance of this model
as a tool for any manager who contemplates engaging in
strategic planning. The informational requirements of this
model are identical to those presented for the Steiner model
earlier.

Summary

Although the practice and conceptual roots of strategic
planning are quite ancient, the development of planning as a
formalized function of management is a fairly recent occur-
rence. Literature devoted to the subject of planning made
its first appearance during this century and has heen dealt
with extensively only in the past four decades. In general,
the historical development of planning has paralleled the
~growth in size and complexity of business organizations and
their operations.

The four planning models presented represent sample
planning paradigms. Of £he four models, the Glueck and

Rue models seem to provide the most logical, concise guides
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or planning frameworks. The Steiner model was an apparent
forerunner of the Glueck and Rue models and is still con-
sidered to be a major development in terms of systematic
strategic planning models. The Cannon mOdei is a marketing
oriented model which was included to provide a perspective
on function-specific models.

The informational requirements were derived directly
from the major components or phases of the planning models.
The requirements of the Cannon model concentrated on a mérket-
ing related planning process. The Steiner, Rue, and Glueck
models took a systems perspective on strategic planning;
therefore, the information requirements of these models were
broad. They included informational needs necessitated by
.each of the malior phases of systematic planning; e.g.,
objective setting, environmental appraisal, design and
choice of alternatives, implementation, and evaluation.

State Government Planning: a Synopsis

This section addresses strategic planning by state
governments excluding the planning activities conducted by
local or regional governmental entities. Local or regional
planning developments will be discussed only in cases whe;e
these developments directly impacted the evolution of long-
range planning at the state government level.

Historical Overview

' State planning has existed in practice as long as there

have been states but not as a formal, recognized function
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or subject of study. It grew out of development and growth
efforts of the states. In the early nineteenth century,
state governments were involved in large-scale, sometimes
innovative public works projects designed to enhance their
economic development. These projects.required major planning
efforts. The emphasis was on resource acquisition and
development and construction projects, not on efficient,
equitabie allocation of resources (Council of State Govern-~
ments, 1976).

Early in the twentieth century, the concepts of conser-
vation of natural resources, organizational management, and
area-wide planning were introduced into the state planning
process. The natural resource conservation movement which
started in the late nineteenﬁh century, was a part of the
national conservation program. As a result of this interest
in natural resources, approximately 50% of the states
established conservation commissions.

The interest in management was an outgrowth of the
"scientific management” era and manifested itself in the
actions taken by several state governors to develop respon-
sive administrations through agency consoclidations, guberna-
torial staff agencies, and governor-controlled budgets.

The first staff agencies were created to assist in
the preparation of state budgets. This attempt by the
executive branch of state governments to gain fiscal control

of the state's operations was a major initial step toward
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state-wide planning efforts.

The area-wide planning movement came about through the
recognition of the inadequacy of local planning which nor-
mally stopped at municipal boundaries.' One approach to
overcome this problem was to establish county level planning
units; another was to extend local planning methods to a
regional or metropolitan scope. ("Regional," in this con-
text, is defined as a substate entity of governmental
officials from the counties comprising a region or district.)

The National Industrial Recovery Act (NIRA) (July 1933)
included a provision which created the National Planning
Board. The mandate given to this board was to stimulate and
coordinate planning projects in the public works program
instituted as a part of the national plan to aid the nation's
recovery from the Great Depression. In 1934, it was merged
with the National Resources Board which in 1939 became the
planning arm of the President's Executive Office. These
boards spawned several state planning boards whose primary
responsibilities centered on making surveys and taking
inventories of public works projects. (The NIRA was declared
unconstitutional in 1935 because of labor union provisions,
not due to provisions related to the National Planning Board
(Sloane & Witney, 1977).) . The state planning that did get
accomplished was heavily oriented toward rural resources,
rural land use, rural transportation, rural recreation, and

municipal finance. For the most part, urban problems
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were ignored. As the 1930's drew to a close, loss of federal
financing, lack of executive support, and resistance to
central planning caused many states to transfer their state
. planning units to development boards or functional state
agencies (Council of State Governments, 1976).

From 1940 to 1945, state planning units were used pri-
marily to prepare reports for various government agencies
on war~time problems such as housing, population movement,
and industry location. "By 1945, over three-fifths of the
original forty-seven state planning agencies had either
disappeared or were no longer recognizable as functioning
state planning agencies" (Council of State Governments,
1976, p. 136).

During the post-World War II years, emphasis was placed
by the states on economic development without concern for
the relationship between economic development and state
planning. State planning agencies frequently promoted
local planning programs to improve the attractiveness of
cities to industry. This effort was usually part of a state
industrial promotion program.

Title VII (Section 70l1) of the 1954 Federal Housing
Act provided grants to encourage planning programs in small
communities, metropolitan planning bodies, and regional
planning agencies. In 1959, an amendment to achieve a more
equitable balance between state and substate planning efforts

was passed to the 1954 Act which extended matching federal
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funds to promote the development of comprehensive state
plans. The significance of planning at these levels was
that the resultant development tended to feollow the flow of
available funds.

"Between 1960 and 1968, states with active state plan-
ning programs at the state level increased from thirteen
to thirty-nine" (Council of State Governments, 1976, p. 137).
The Section 701 funding caused an increase in interest in
state level planning among planning professionals and state
officials. This interest was accompanied by a shift of state
planning units closer to the governors' offices.

From 1959 to 1969, federal grant-in-aid programs
increased from $6 billion to $20 billion. This money went
directly to states, directly to localities, or to localities
through the states. The overall level of planning capabili-
ties paralleled the growth of: this federal aid, usually as
a result of federal stipulations which accompanied that aid.
This growth in planning capacity caused an increased aware-~
ness of the need for coordination of planning activities
across agency and functional lines in state government.

The Intergovernmental Cooperation Act was passed in
1968 and implemented via Office of Management and Budget
(OMB) Circular A-95. A-95 empowers the governor of each
state to establish clearinghouses for review of federally
assisted planning and development activities. These

clearinghouses provide a mechanism to integrate and
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ccordinate state and local planning activities. This Act
has made a significant contribution in coordinating func-
tional planning activities and in establishing umbrella
regional councils to supervise area-wide planning (U.S.
Advisory Commission on Intergovernmental Relations, 1973).

The past decade has seen a major growth in the interest
of the public for environmental and land use issues as they
affect the quality of life for state citizens. A related
issue that has become of significant concern to state plan-
ners is growth management. Many states have been or are now
actively involved in studying development'goals and future
growth alternatives.

In summary, state planning seems to have developed
(2) primarily from the monetary stimulus of the states'
demand for economic development and/or federal grant programs.
and (b) in reaction to external pressure rather than as an
attempt to assess and plan for future contingencies, especi-
ally in the long-range time frame. The past decade has seen
the first attempts by states to deal in a comprehensive
fashion with lifestyle or quality of life issues such as
environment, land use, growth management, and energy conser-
vation.

Current Status and Concerns of State Government Planning

By the mid 1970's, state governments found that the
premise upon which expectations had been based for many

years--that of ever-expanding resources--had been seriously



34

threatened by inflation, recession, energy crises, and
declining confidence in government. For many states,
revenues were not keeping pace with costs, a factor which
caused states to be unable to meet new demands for service
or even maintain present services. This situation has
apparently reversed itself in the past 12-15 months fof
many states due to higher employment, increased tax revenue,
and improved cost control (State Budgets Bounce Back inté
the Black, 1978).

The Arab 0il embargo of 1973 and the resultant rise in
energy costs impacted the states directly through rising
costs of operating state facilities and indirectly through
the embargo's effects on farming, manufacturing, transporta-
tion, construction, and tourism. Energy producing states
were faced with economic, social, and environmental conse-
quences of rapid energy resource development and exploita-
tion. The 1975 National Governors' Conference published the
following statement, "In the quest for adequate energy sup-
plies, there must be proper recognition of responsibilities
to future generations to protect the quality of the environ-
ment and to conserve our non-replaceable natural resources"
(National Governors' Conference, 1975).

The combined economic and energy crises have caused
states to begin to recognize their vulnerability to the
economic results of federal government and private enterprise

decisions.
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Faced with the imperative of doing more with less,
governors recognize the need to improve their management
cépability, to operate programs more effectively, and
to assure that the activities of government are directed
to the accomplishment of priority objectives. (Council
of State Governments, 1976, p. 7)
The governors' perspective must attempt to assess the long-
range, future implications of present courses of action.

Components of state planning. Mingilton (Note 4)

identified the components of state planning as follows:
1. Formulating comprehensive policy and development
plans
2. Structuring and coordinating state programs and
activities
3. Conducting research and gathering data
4, Assisting local planning efforts

Economic planning. The economic events of the past

five years have caused many state planners to take increased
interest in economic planning. The evolving concepts of
econonmic development planning tend to stress the management
of change in a manner that improves the quélity, guantity,
distribution, location, and mix of natural and man-made
goods and services with the objective of decreasing costs .
while increasing the quality of life or citizen satisfaction.
There are three basic types of economic development planning

currently in use by states. First, there is the public
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investment approach used by Pennsylvania. It involves
projecting future trends against desired expectations, then
using bublic investment to close resulﬁant éaps; The second

+ is the alternative futures method used by Hawaii and Utah.
This method uées projections based on past trends or probable
future events to construct scenarios upon which policy deci-
sions can be made. The third approach is the strategic
approach used by Kentucky. This approach attempts to identify
key future problems that would have the greétest impact if .
eliminated (Council of State Governments, 1976).

Citizen participation. The issue of citizen involvement

or participation in state planning has received growing
attention in the past decade and has become a requirement for
many federal programs (Rodgers, 1977). On the state level,
Washington developed an Alternatives for Washington program
conducted in 1974-75. This program was a multi-stage pro-
cess with opportunities for ‘citizen input into the identifi-
cation of the needs, desires, goals, and critical issues for
the state; it featured the participation of the citizens and
sought their views.

In theory, the primary avenue for citizen participation
in state government is through the state legislature. But
in most cases, the interest and involvement in state policy
making is on an ad hoc basis and reactive in nature. Most
members of state legislatures tend to deal with state problems

on a case-by-case basis; they rarely have the opportunity
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(or take the opportunity) to develop a broader perspective
for the current and long-range implications of their actions
(Council of State Governments, 1976). There is an increasing
recognition of the importance of the involvement of state |
legislatures and citizens in the planning process. Legisla-
tures have been moving to become involved more often in the
program audit or evaluation phase of the planning process.
Citizens are active in the input phase of the identification
and selection of state goals and objectives. The Alterna-
tives for Washington Program, Commission on Minnesota's
Future, and the Kentucky Environmental and Economic Develop-
ment Policy Project are all examples of this increased
interest in citizen participation in the state planning
process. As the number of constituent interest groups
becomes greater and/or more vocal, there is an increasing
need for development of effective mechanisms to facilitate
their input into the state planning processes. At present,
these mechanisms include commissions, boards, conferences,
public opinion sampling, media polls, Delphi questionnaires,
and workshops. This broadening of the constituent base is
in evidence in almost every sector of governmental operations.

Information requirements. The informational require-

ments of planning in the state government environment include
nearly all of the requirements of planning in the business
milieu. The major components of systematic planning are

virtually the same in both situations. The information
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system of a state government should include the capacity to
forecast future trends and economic conditions, to assess
technological developments and their consequences, and to
evaluate the positive and negative aspects of the internal

and external environments. The state government planning
effort also requires input into public policy making from
many constituencies. This requirement is increasingly being
ﬁandated by laws and regulations. The problem facing state
planners is how to obtain broad, representative, and reliable
input from multiple constituent interest groupé, many of
which have opposing demands and viewpoints. This informa-
tional problem extends into the identification of objectives
and issues, priority setting, weighting of decision factors,
and policf evaluation criteria.

The information system of state governmént planners
should also furnish timely, relevant information on demo-
graphics, census data, commercial and private population
data, and state natural resource information. It should bhe
able to assess the impacts of governmental programs on
social, economic, and quality of life criteria. Lastly,
it should be able to effectively deal with planning to
meet and manage complex problems such as energy policy,
land use planhing, environmental protection, and growth
management. One state which has attempted to develop such
a system is the state of Georgia (Office of the Governor,

Note 5).
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Coordination and continuity. States are increasingly

making distinctions among coordination or policy development,
functional planning, program planning, project planning, and
implementation. They are realizing that coordination at
each level of government can make a contfibution to the
other levels (U.S. Advisory Commission on Intergovernmental
Relations, 1973). To put this coordination into effect,
many states are using variations of the cabinet structure.

One of the most pervasive and critical problems of
state planning is the lack of continuity. Structural
instability, program discontinuity, and constant personnel
turnover do not lend themselves to continuous, smoothly
functioning state planning activity.

The need for coordination among the many agencies and
multiple levels of government is obvious; but there has been
a definite lack of recognition of this need on the part of
state functional agencies. This lack seems to be due to
their independence and self-containment. The increased
public service demands and the proliferation of federal
programs has called attention to the need for greater aware-
ness of the interrelationships in state activities. States
are finding that the development of some form of coordination
mechanism is necessary for effective management. This
mechanism must recognize and be able to handle coordination
efforts at all levels: policy, functional planning, program

planning, and project planning.
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In summary, the bulk of the state coordination diffi-
culties stem from the administration of federal programs at
the state and local levels. State officials have been frus-
trated by inconsistent guidelines, program regquirements,
funding cycles, accounting methods, and reporting require-
ments. Even though these problems exist and are significant,
the general attitude of federal-state relations seems to be
shifting from hostility to collaboration.

The State Planning Committee, in its 1967 report to the
National Governors' Conference, stated that state planning
was the best available means to enhance the management capa-
bilities of the governor (Committee on State Planning, 1967).
It is a critical tool in insuring that the state's overall
program encompasses local, regional, and metropolitan plan-
ning.

Planning, Programming, Budgeting System. From 1965 to

1970, many states attempted to adopt the Planning, Program-
ming, Budgeting System (PPBS) as a formal, integrative system.
PPBS in government originated from weapons systems research
by Rand Corporation in the 1950s. In 1965, President Johnson
directed federal agencies to use PPBS (Nigro & Nigro, 1977).
By 1971, most federal agencies and state governments aban-
doned PPBS as unworkable. But the legacy of PPBS remains

in the recognition that planning, programming, and budgeting
functions must be closely coordinated and interrelated to

achieve an effective governmental operation. As a general
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rule, the process now being used by many states involves
objective or goal setting, the translation of goals into
major érograms, and the division of programs into program
categories which are further divided into quantifiable sub-
categories that contain program elements. This structure,
which organizes policy and budget decisions across all
agencies of state government, serves as a method for states
to accomplish the efficient use of available resources.
The final step is program.evaluation.- It concentrates on
program review, resource application and efficiency, and
extensive data collection and analysis.
Summary

The foregoing general survey of the background and char-
acteristics of long-range planning in business and state
governments, identifies the major components of systematic
planning, the problems associated with each component, and
the resultant informational requirements. These problems
and information needs are summarized in Tables 1 and 2. In
each table, the problems and information requirements are
organized according to major planning components. For
example, under the planning component of identifying organi-
zational objectives, the problems of failure to define
organizational objectives, lack of future orientation, and
failure to balance divergent claimants' interests can be
found in Table 1. 1In Table 2, under the same planning

component are the information requirements of identification
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and definition of objectives, future forecasting, and multiple
constituent/claimant input into the planning process. Each
of the remaining planning components (environment appraisal,
design and selection of alternatives, implementation, and
review) are treated in a similar fashion.

When the planning proceés is examined, four basic
information generation or collection processes can be iso-
lated. These are individual manager 's/official's perceptions
and decisions, conventional information system data collec-
tion and analysis (census data, demographics, and trade
journals), combination of the expertise of several technical
specialists, and representative assessment of the views of
divergent constituents of the organization. Table 3 sum-~
marizes the relationships of the major planning components
to each of the four information processes. Each of the
information generation or collection processes may be applied’
to any of the major planning components; but in a systems
approach to planning, the relationships depicted in Table 3
represent the most likely application of each process.

One notes that inputs from a variety of sources must be
obtained and integrated in the process of long-range plan-

ning in modern business and governmental organizations.



43
Table 1

Strategic Planning Problems

Lack of formalized planning and ad hoc policy making.
Failure to define organizational objectives and problems.
a. Lack of future orientation and reactive policy
making.
b. Failure to balance divergent interests of many
claimants or constituents.
1) Lack of involvement of all affected parties in
the planning and decision making processes.
2) Lack of broad representative input into planning
and decision processes.
3) Lack of commitment of affected parties tc selec-
ted courses of action.
4) Internal resistance in the organization.
Failure to assess the internal and external environments
owing to the lack of high quality, timely information.
a. Failure to utilize available information.
b. Reliance on intuition, info;mal communication, or
biased opinion data.
c. Imposition of preconceived ideas upon “"public"
without assessing their desires; e.g., marketing

research.
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Table l--Continued

4.

Failure to design and choose.strategic alternatives,
a. Lack of coherent systems approach in planning and
management.
1) Piecemeal decisions.
2) Lack of comprehensiveness in plans and policies.
3) Lack of integration of technological, material,
and human resources.
4) Inability to handle complexity in operations or
problems.
5) Lack of top management perspective.
b. Inability to handle complex problems.
1) Energy policy.
2) Environmental policy.
3) Land use policy.
4) Quality of life considerations.
Inability to implement strategic plans.
a. Scale or size of the organization.
b. Lack of coordination between levels, agencies, and
functional departments.

Lack of control and evaluation of plans and policies.
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Table 2

Information Requirements for Strategic Planning

1. Identification, definition, and exploration of goals,

objectives, needs, problems, and issues.

a. Future forecasting and'appraisal.
l) Trends and problems.
2) Technological developments.
3) Technology assessments; first, second, third

order consequences.

b. Constituent or claimant input into planning and
decision making.
1) Attitudes and perceptions.
2) Demands, desires, and expectations.
3) Objectives, problems, and issues.
4) Priority setting among objectives, problems,

and solutions.
5) Weighting of decision factors.
6) Evaluation of strategic plans.
2, Assessment of internal and external environments.

a. External environmental assessment; threats and
opportunities.-

b. Internal environmental assessment; strengths, weak-

nesses, and resources,.
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Table 2--Continued

3. Désign and choice of strategic alternatives.
a. Systems approach.
1) Broad, representative, reliable input into
planning and decision making.
2) Knowledge exploration.
3) Program design and implementation.
4) Impacts of governmental programs; social,
economic, gquality of life.
b. Complex problems.
1) Multidisciplinary/interdisciplinary expertise
focused effectively on planning and decisions.
2) Creative solution generation; single ideas,
combinations of new and/or old ideas.
4. Implementation.
Organizational communications mechanisms to facilitate
coordination.
5. Organizational strategic objectives utilized as control

and evaluation criteria.




Table 3

Applications of Information Processes to Planning

Information Processes

Individual Conventional Combination Assessment
Planning Components Perceptions Information of Expertise of Views of
and Systems Data of Technical Divergent
Decisions Collection Specialists Constituents
Identification and Definition
of Objectives X X
Environmental Assessments X X
Design and Selection of
Alternatives X X
Implementation of Strategies X X

Review and Evaluation

»

[ Y
~l



CHAPTER III
SURVEY OF RELEVANT LITERATURE:

NOMINAL GROUP TECHNIQUE

By mandate of government regulation or pressure from
interested publics, increasing numbers of public and private
organizaticns are attempting to facilitate "maximum feasible
participation” in program planning and administration.

Such endeavors are troubled by the problems of conflict,
confrontation, and inability to establish meaningful dia-
logue.

There also exists a growing need to bring the power of
the combined expertise of many individual specialists to
bear on complex problems. In today's environment of tech-
nical and academic specialization, specific individuals
often do not command sufficient knowledge to develop solu-
tions to complex problems. It is only through the effectiﬁe
application of some communication mechanism that heterogene-
ous disciplines can be brought together to generate solutions
for such problems (Delbecq & Van de Ven, 1970). The need
for multidisciplinary resources occurs whenevei one deals
with major issues sucﬁ as energy planning, energy resource
development, land use planning, environmental protection,
urban renewal, and education.

48
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Limitations of Interacting Groups

The informational requirements of planning stem directly
from each specific planning component and its associated
problems. Many commonly utilized mechanisms employed to
meet these requirements are based upon traditional, face-to-
face, interacting group processes. Historically, attempts
to meet these planning information requirements have included
individual actions, committees, discussion groups, boards,
commissions, professional staffs, public hearings, workshops,
conferences,; and various forms of verbal and written  communi-
cations. These processes have been found to be deficient in
several aspects of their operatipn and performance. For
example, Daniel P, Moynihan has déscribed client involvement
that uses conventional group techniques as "maximum feasible
misunderstanding" (Moynihan, 1969). On a more specific level,
Van de Ven identified the following interacting group pro-
cess problems:

1. A "focus" effect wherein interacting groups "fall

into a rut" and pursue a single train of thought
for long periods.

2. The "self-weighting" effect, wherein an individual

will participate in the group to the extent that
he feels equally competent with others.

3. The fact that covert judgments are made but are
not expressed as overt criticisms,.

- 4. The inevitable pressure within most organizational
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~groups of status incongruities, wherein low-status
participants may be inhibited and "go along" with
opinions expressed by high-status participants
even thouéh they feel their opinions are better.

5. Group pressures for conformity and the implied
threat of sanctions from more knowledgeable members.

6. The influence of dominant personality types upon
the group.

7. The amount of time and effort spent by the group to
maintain itself. As orientation to maintaining
group interaction increases, quality of solutions
decreases.

8. A tendency to reach "speedy decisions" before all
problem dimensions have been considered. (Van de

Ven, 1974, p. 16)

In addition, the difficulty of planning is increased by
problems of low organizational readiness for new programs,
the large number of individuals or groups which must review
and approve new programs, major organizational re-alignments,
or significant changes in resource allocations.

Attempts to refine the traditional interacting group
process format to improve its effectiveness have led to the
development of techniques such as the Delphi Technique and
NGT.

Group techniques such as Delphi and NGT are applicable

to several critical processes in program planning including
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problem exploration, knowledge exploration, preliminary
review, design and implementation, and evaluation and review.
The pfincipal criteria for application are the need for
problem solving, idea generating, pooled judgment, and
creative decision making.

Interacting Groups, Delphi Technique, and NGT

An interacting group process is a face-to-face group
discussion with no explicit restrictions to guide or limit
the discussion process. It may be considered as synonymous
with the terms conventional or traditional group discussion
formats. Under normal circumstances, the group would have
a group leader who would attempt to guide the discussion.
The format of the discussion would normally vary owing to
the personalities of the group leader and the group members.

The Delphi Technique was developed by N. C. Dalkey and
his associates at-Rand Corporation in the early 1960's
(Calkey & Helmer, 1963). The Delphi Technique is a multi-
stage question-and-answer process which involves the use of
selected experts or specialists in particular fields. These
individuals normally remain geographically separated and
anonymous to each other during the Delphi process. The
Delphi project staff formulate and transmit the question to
the experts who respond within a specified time period on an
- individual basis without interacting with the other expert
participants. The project staff synthesizes the responses

and transmits this summary along with the second-round
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question to all the selected experts. The process is
repeated as many times as the project staff desires in
accordance with project objectives. Normally, the final
iteration requires the respondent experts to vote inde-
pendently on the priority of the ideas by a rank ordering
or rating procedure. This vote will be used by the project
staff to calculate an aggregate judgment.

NGT is én advanced modification of the brainstorming
technique. NGT was developed in 1968 by Andre Delbecg and
Andrew Van de Ven (University of Wisconsin) as a result of
their studies on decision making and aggregating group judg-
ments in addressing problems involving citizen participation
in program planning for community action programs (Delbecq
et al., 1975). NGT is a special purpcse procedure appropriate
to situations that tap judgments of each member of a group,
then combine the inputs into a group decision, (Osborn
(1957) found that the average person can generate approxi-
mately twice as many ideas when working in a group as when
working alone.) NGT is especially applicable to problem
solving, idea generation, or program planning tasks.

‘The variation of NGT addressed in this study is
described by Van de Ven as follows:

Imagine a meeting rocm in which seven to ten individuals

ére sitting around a table in full view of each other.

However, they are not speaking. Instead, each indi-

vidual is writing ideas on a pad of paper in front of him.
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At the end of ten to twenty minutes, a very structured

sharing of ideas takes place. Each individual in round-

robin fashion provides one idea from his private list.

This is written by a recorder on a blackboard or flip-

chart in full view of other members. There is still

no discussion, on;y the recording of privately generated

ideas. This round-robin listing continues until each

member indicates he has no further ideas to share. The

output of this nominal process is the total set of

ideas created by this structured process. Generally,

spontaneous discussion then follows for a period (in

the same fashion as an interacting group meeting)

before nominal voting. ©Nominal voting simply means

that the selection of priorities, rank-ordering, or

rating (depending on the group's decision rule) is

done by each individual privately, and the group deci-

sion is the pooled outcome of the individual votes.

(Van de Ven, 1974, p. 2)

In summary, the sequence of activities in an NGT group
discussion follows these steps:

1. A specific question to be addressed by the group

2. The silent generation of ideas in writing

3. A round-robin polling of group members to present
each idea and record it in brief form on a flip
chart

-4, A sequential discussion of each idea for clarification
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Table 4

Comparison of Interacting, Delphi, and NGT

Group Process Structures

Group Characteristic Interacting Delphi NGT
1. Specific subject for discussion Yes Yes Yes
2. Individual generation of ideas

without interaction No Yes Yes
3. Face-to-face setting Yes No Yes
4. Presentation of ideas to group Yes Yes Yes
5. Equal opportunity for

presentation No Yes Yes
6. Idea recorded in front of

_group : No Yes Yes
7. Group discussicn of ideas

for clarification and evalu-

ation Yes No Yes
8. 1Individual voting to estab-

lish aggregate group decision Maybe Yes Yes
9. Vote aggregation by pre-

established rank order or

rating procedure No Yes Yes
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and evaluaﬁion

5. Individual voting on idea priority to permit an

aggregate group decision to be derived

(Huber & Delbecq, 1972)

The title of this process is derived from the fact that
during steps 1 and 5 above, the participants are a group in
name only (a nominal group); they perform strictly as indi-
viduals during these activities without interacting with

other group members.

Characteristics of Effective Group Processes

There are seven significant characteristics of interacting,
NGT, and Delphi techniques which either facilitate or inhibit
group performance. These are as follows:

1. Task versus group maintenance orientation of group

members

2. Proactive versus reactive search behavior

3. Conformity pressures on group members

4. Equality of participation in the group

5. Conflict resolution methods used by the group

6. Sense of closure to the decision process

7. Administrative time and cost of.the methods

The orientation of group ﬁembers toward social roles
or task-focused roles is the first characteristic. Because
NGT and interacting groups involve face-to-face contact,
~group members perform in both roles. Campbell (1968)

concluded that the greater the amount of effort a group



56
must devote to maintaining its social-emotional relation-
ships, the less time remains available for task-oriented
problem solving.

Van de Ven (1974) found that members of interacting
groups enjoyed the group cohesion and interpersonal rela-
tionships but were dissatisfied with the task accomplish=-
ment of their group(s). On the other hand, he found that
the lack of social interaction inhibited performance in the
Delphi groups owing to a lack of clarification and feedback.
In looking at NGT groups, he found a balanced role orienta-
tion and a much higher level of satisfaction among partici-
pants.

The second characteristic is the search behavior of
groups. The quality of group performance has been found to
improve significantly when problem identification is separ-
ated from solution generation in group processes (Delbecq &
Van de Ven, 1971). Interacting groups tend to follow a
reactive search process where members react to comments of
others instead of generating their own ideas (Delbecq et al.,
1975) . As a result, these groups are characterized by short
periods of problem focus, frequent interruptions, tangéntial
discussions, and pursuit of single trains of thought for
extended periods. The NGT and Delphi processes are charac-
terized by'Eroactive searches owing to their requirement for
each member to write his ideas before allowing group reaction

or evaluation.
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The third characteristic is the effect of pressures to
conform to group norms ﬁpon individual behavior. Such pres-
sures limit the perceived freedom to express ideas and
inhibit creative decision making. These pressures take the
forms of covert judgments, status differences, threatened
sanctions, and dominant personalities. NGT attempts to
circumvent these pressures via the silent generation of
ideas in writing, round-robin idea presentation, serial
review of ideas, and independeﬁt voting. This procedure
reduces the salience of the connection between ideas and
their source.

The fourth characteristic is equality of participation.
Interacting groups tend to polarize on a limited number of
issues and be dominated by more outspoken members (Myers &
Lamm, 1975). Both Delphi and NGT have been found to foster
more equal participation (Van de Ven, 1974). Research has
indicated that generally the greater the number of hetero-
geneous inputs made into a group decision, the higher the
quality of the decision (Hoffman & Maier, 1961). Therefore,
if NGT and Delphi conferences were composed of heterogeneous
participants, they would tend to generate better quality
decisions than the interacting groups owing to the greater
' probability that each individual would input his ideas into
the group's discussion.

The fifth characteristic of group processes is the

method used by the group to resolve conflict. Research has
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found that conflict can lead either to hard feelings (resent-
ment, personal animosity, distrust) or creative decision
ﬁaking_(Filley, 1974) . Situations where disagreements are
permitted to become personalized or are smoothed over tend

to result in high levels of dissatisfaction. Conversely,
whenever personalities are separated from the problems, the
disagreements tend to be attacked in a constructive fashion
with a more objective perspective (Van de Ven, 1974).

The sense of closure to the decision process is the
sixth major characteristic. When comparing the three deci-
sion processes, Van de Ven (1974) found less perceived
closure, lower felt accomplishment, and lower interest in
future phases of problem solving in the interacting groups
than in either NGT or Delphi groups.

The seventh characteristic to be considered is the
utilization of resources. Van de Ven (1974) found that the
total administrative hours needed to prepare, conduct, and
follow through for one group was 4.2 hours for interacting,
4.4 for NGT, and 7.1 for Delphi at an average cost per group
of $11.00, $11.50, and $22.00, respectively. The average
working hours per participant were .5 hours for Delphi,
-1.25 houfs for interacting, and 1.5 hours for NGT groups.
Calendar time required to‘generate the same information
via each method was four consecutive evening meetings for
NGT and interacting groups while the Delphi process required

- five months to complete. Obviously, administrative time and
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cost would favor. the NGT or interacting process, but parti-
cipant time criteria would favor Delphi.

Empirical Research Issues

A search of the literature publishéd in the past ten
years since NGT was developed reveals the existence of two
distinct categories of publications. One contains discussions
of empirical research experiments designed to test various
aspects of NGT and its supporting assumptions. Most of these
experiments have been relatively limited in scope and level
of application; i.e., conducted in university environments
with student subjects. The other consists primarily of éase
study\reports on practical, field applications of NGT with
few, if any, evaluation measures utilized.

The following list contains the major issues which have
been tested in some manner by the empirical NGT research
studies that have been published to date:

1. Overall group process methodology

2. Satisfaction of group members with the process

utilized '

a. Quality of ideas generated

b. Pressure to conform to group norms

c. Equality of participation

d. Sociai versus task role orientations of group
members

e. Closure to decision process

f. Decision quality
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3. Quantity of ideas generated
4, Method of problem solving

Overall Group Process Methodology

Based upon qualitative evéluatioﬁ measures (open-ended
"most positive/most negative aspect" type questions), Van de
Ven (1974) found that group participants and group leaders
perceived NGT groups to have low flexibility in groué pro-
cess structure and low variability in the behavior of groups.
The Delphi Technique also experienced low variability in
respondent behavior. In contrast, interacting groups were
seen to have highly flexible structures and high variability
in the behavior of groups. The low variability from group
to group of member and lieader behavior would tend to develop
higher consistency in decision making. (See Table 5 for
the summarized results of the Van de Ven study.)

Van de Ven (1974) conducted his research in the Division
of Student Affairs at a large midwestern university. That
division employed about 250 house fellows or dormitory
counselors to supervise students in university housing.

The object of the research was to develop an operational
house fellow job description which would clarify the role
of the house fellow. Twenty nominal, twenty interacting,
and twenty Delphi groups were formed with seven members in
each group. Each group was to identify specific job
activities that should be performed by house fellows. Each

. group contained two Student Affairs staff members, one house



Table 5

Comparison of Qualitative Differences between Three Processes Based Upon

Evaluations of Leaders and Group Participants

Dimension Interacting Groups Nominal Groups Delphi Technique
Overall Unstructured group meeting Structured group meeting Structured series
Methodology High flexibility Low flexibility of questionnaires
High variability in beha- Low variability in beha- & feedback reportso\
vior of groups vior of groups Low variability in
respondent behavior
Role Ori- Socio-emotional Balanced focus on Task~-instrumental
entation Group maintenance focus social maintenance and focus

of Process

task role

Relative
Quantity of

Ideas

Low; Focused "rut" effect

Higher; Independent High; Isolated
writing & hitch- writing of ideas

hiking round-robin



Table 5--Continued

Dimension

Interacting Groups

Nominal Groups

Delphi Technique

Relative Quality

Low quality

- Higher quality

High quality

& Specificity Generalizations High specificity High specificity
of Ideas
Search Reactive search Proactive search Proactive search
Behavior Short problem focus Extended problem Controlled problem
Task-avoidance tendency focus; High task focus; High task
New social knowledge centeredness; New centeredness
social & task New task knowledge
knowledge
Normative Conformity pressures Tolerance for non- Freedom not to con-
Behavior inherent in face-to-face conformity through form through iso-

discussions

independent search

and choice activity

lated anonymity

9



Table 5--Continued

Dimension Interacting Groups Nominal Groups Delphi Technique

Equality of Member dominance in Member equality in Respondent equality

Participation search, evaluation & search & choice in pooling of inde-
choice phases phases pendent judgments

Method of Person-centered Problem~centered Problem-centered

Problem Solving Smoothing over and confrontation and Majority rule of
withdrawal problem solving pooled independent

judgments
Closure to High lack of closure ILower lack of closure Low lack of closure

Decision

Process

Low felt accomplishment High felt accomplish-

ment

Medium felt accom-

plishment

€9



Table 5--Continued

Dimension Interacting Groups Nominal Groups Delphi Technique
Attitude Toward Low task motivation High task motivation Withdrawn task
Task Problem motivation

Note. From Group decision—makihg effectiveness by A. H. Van de Ven, 1974, p. 96.

Copyright 1974 by Kent State University Center for Business and Economic Research Press.

Reprinted by permission.

4°)
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fellow, two student residents, and two dormitory officers
selected and assigned by a stratified random sample. The
comparisons made between groups were based on guantity of
ideas developed, perceived satisfaction of groups, and the
positive and negative evaluations of group participants and
leaders. Each of the nominal and interacting groups met one
time. Each member of the Delphi groups received two ques-
tionnaires.

Van de Ven stated that the purpose of his research was
"to make a formal experimental comparison between interacting,
nominal, and Delphi decision-making processes in a . field
situation on a difficult applied problem that has no known
solution, and where any derived decision directly or
indirectly affects the organizational behavior of the
decision-makers" (Van de Ven, 1974, p. 4).

Satisfaction with Group Process

‘Van de Ven used quantitative measures to assess the
perceived satisfaction of NGT, interacting, and Delphi
participants with respect to "(a) the felt freedom to
contribute ideas; (b) the extent to which their time was
well spent; (c) the quantity of ideas; (d) the quality of
ideas; and (e) the extent to which the decision-making
method was an effective way to deal with the problem"v(Van
de Ven, 1974, p. 25). Each of these five measures was
assessed by evaluating participant questionnaire responses

on a 5-point ordinal scale. The Van de Ven study was
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looking for contrasts between nominal and Delphi, Delphi
and interacting, and nominal and interacting processes.

Van de Ven (1974) used Wélster's computer program,
SAMFIX, to determine the sample size and critical value
(Walster & Tretter, 1972). SAMFIX required the researcher
to input the contrasts to be tested, the size pf effects
considered trivial and important, and the desired probability
of drawing correct conclusions. Van de Ven chose magnitudes
of effect less than .75 times the standard deviation to be
trivial and gréater than 1.50 times the standard deviation
to be important. The size of these measures was based upon
the perceptions of the practitioner who is reluctant to change
his traditional decision processes unless convincing evidence
can be ciffered that another method is more effective. Van de
Ven chose a .85 level of certainty fof deciding an effect was
trivial and .95 level of certainty for identifying an impor- |
tant effect.

The analysis of the differences between treatments with
respect to perceived group satisfaction showed that the dif-
ferences between nominal and Delphi treatments and nominal
and interacting treatments were significant. The difference
was not significant between the Delphi and interacting
treatments. Contrary to predictions, the expressed satis-
faction of the Delphi participants was somewhat higher than
that of the interacting groups. All other predictions

were supported.



67
The literature search did not reveal any_other pub-
lished applications of the NGT where the‘perceived satis-
faction of the participants was measured in a formal manner.

Quality of ideas generated. Van de Ven (1974) found

that NGT group participants and leaders felt that the oppor-
tuﬁity to think through and write down ideas resulted in a
tendency for those ideas to be high in guality, problem
centered, and specific. Participants in the Delphi process
indicated that their ideas were also high in quality and
specificity. Interacting group members categdrized their
ideas as low in quality and generalized. These findings
were based on qualitative measures.

Pressure to conform to group norms. Van de Ven (1974)

found that NGT seems to emphasize tolerance for conflicting
ideas through the independent expression of ideas by indi-
viduals without interruptions during the search and choice
periods of the process. Delphi respondents experienced
freedom from conformity through physical isolation and
anonymity. Interacting group members complained of pres-
sures to conform in their discussions. As with the
previous issue, these findings were based on gqualitative
measures.

Equality of participation. Chung and Ferris (1971)

tested the validity of the principal assumption underlying
Delbecq and Van de Ven's premise that the use of the nominal

group process in a problem-solving situation yields a
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superior decision. Delbecqg et al. (1975) assumed that
unless equality of participation is assﬁred, there may be
some group members with better knowledge or information who
are unable to make an effeétive input.

The subjects were 12 graduate students in a state
university. They were given two cases to analyze and
discuss. They were required to submit a written analysis
before each case was discussed and to write an after-
discussion synopsis. The written analyses were graded on a
10-point scale. The interaction patterns of the subjects
were recorded (during discussion) on a who-to-whom socio-
metric chart. The groups were given some limited direction
prior to beginning the discussion but were leaderless dufing
the actual discussion phase.

Three subgroups were identified as the high-talkers
(interacting), medium-talkers (in-between), and low-talkers
(non-interacting). Two of the six non-interacting group
members were high scholastic performers.

The results were that the inputs of the high performers
of the non-interacting sub-group were not used by the group.
The group decision was less superior than the quality of
the decision of some group members. The non-interacting
members failed to make input owing ﬁo the dominance of
interacting members and inhibitory personality makeups
(determined by a standardized personality profile test).

Chung and Ferris support the recommendation of Delbecqg
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et al. (1975) for the use of a recorded round-robin idea
presentation in the NGT format to insure participation
equality.

Van de Ven in his 1974 study stated,

The structured process forces equality of participation

among members in generating information on the problem.

While dominant members are more expressive during the

discussion period, their ideas are simply included in

the sample of ideas already listed on the chart.

Finally, the silent independent voting on priorities

forces equality of participation in choice of group

product. (Van de Ven, 1974, pp. ©8-99)

The Delphi technique, by virtue of its structure,
required equality of participation, whereas the interacting
group was found to be susceptible to member dominance in the
search, evaluation, and choice phases of the group process.

Social versus task role orientations of group members.

Van de Ven (1974) found that NGT groups demonstrated a
balanced concern for socio-emotional group maintenance roles
and performance of task-focused roles. This balanced con-
cern seemed to provide social and task related rewards to
group members. Interacting groups focused on social role
orientations and group maintenance while Delphi respondents
indicated a complete task-instrumental focus. These find-

ings were based on qualitative measures.
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Closure to decision process. Van de Ven (1974) also

found that NGT groups e#perienced a strong sense of closure
to their task. Delphi respondents, too, indicated a strong
sense of closure, but the interacting group members felt a
high lack of closure. NGT and Delphi participants indicated
interest in future phases of the problem; the interacting
group members did not.

Decision quality. 1In 1973, Gustafson, Shukla, Delbecq,

and Walster published the results of a study comparing the
differences in subjective estimates made by individuals,
interacting groups, Delphi groups, and nominal groups.
Eighteen groups of students were randomly assigned to each
of the four treatments. The students were given a single
physical characteristic; e.g., an observed height of 64
inches and asked to make subjective likelihood estimates of
the sex of a person. The researchers measured the devia-
tion of the estimate responses against the known anthropo-
metric data probability of a person's sex given a certain
physical characteristic. They found a statistically sig-
nificant difference between each of the four treatments with
the nominal group treatment having the lowest mean error
across the eight questions. |
Gustafson et al. (1973) concluded that a combination
of nominal and interacting group processes is desirable in
judgmental problem solving. In this respect, it supports

the previously discussed work of Delbecq et al. (1975) and
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Van de Ven (1974). It differs from Van de Ven's (1974)

research in several important respects: the solution in
this case was known; the solution was relatively simple
(not complex); and the decision did not directly afféct the
decision makers.

The experimental design of Van de Vén's (1974) research
used two dependent vériables to measure overall effective-
ness: (a) the quantity of unique ideas generated, and
(b) the perceived satisfaction by participants with respect
to the five measures discussed earlier.

The existence of two dependent variables and three
treatments would suggest a multivariate analysis, but Van
de Ven (1974) stated that statistical distribution theory
was insufficiently developed to determine an appropriate
sample size and critical value of the variance ratio sta-
tistic. Therefore, he combined the two dependent variables
into one composite measure and assigned equal variances to
the two component measures.

On the composite dependent variable, Van de Ven found
that the difference between nominal and Delphi treatments
was not importantly large (1.5 times the standard deviation)},
but it was in the predicted direction. The difference
between nominal and interacting treatments was importantly
large and in the predicted direction. The third comparison
of Delphi and interacting processes found the difference to

also be in the predicted direction and importantly large
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although not so large as the difference between nominal and
interacting groups.

Van de Ven found that the variances between the two
component measures were not equal as he had originally
assumed. The greatest amount of variance in thé overall
composite measure was due to the variance of the guantity
of ideas. Perceived satisfaction accounted for about 13%
of the variance in the composite. He also found that the
two component variables were positively correlated in inter-
acting groups (.53) but negatively correlated for nominal
(-.14) and Delphi (-.21).

Although this composite measure of effectiveness is
not a precise surrogate for decision quality, the relation-
ship appears to be guite close. Both components of the
composite measure (idea quantity and satisfaction) are key
factors in the quality of the decision developed in a group
environment.

Yost and Herbert (Note 3) compared the decision quality
of NGT groups and interacting groups under two separate
treatment conditions of different leadership styles. Using
Fiedler's Least-Preferred Coworkerl(LPC) measure (Fiedler,
1967), the researchers selected eight low LPC leaders and
eight high LPC leaders from a university student class.
These leaders were placed in charge of 16 groups in such a
manner that four high LPC leaders had NGT groups, four low

LPC leaders had NGT groups. In a similar fashion, four high
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LPC and four low LPC leaders were assigned to the eight
interacting groups. Each of the 16 groups was given a
specified, structured problem upon which to work; namely
the NASA Decision-Making Problem in which a spaceship has
crashed landed on the moon and the crew must decide upon a
priority among items of equipment needed for survival.

Yost and Herbert (Note 3) found that NGT groups made sig-
nificantly better use of their best existing resource (most
knowledgeable person) than did the interacting groups. They
found that group decision format was not significantly (.10
level) related to decision quality although the NGT groups
did achieve better rankings than the interacting groups.

High LPC-led groups achieved better rankings than the
low LPC-led groups but the differences on all measures used
failed to reach significance at the .10 level. Yost and
Herbert found that the strongest significant difference
occurred between high LPC NGT groups and low LPC interacting
groups across all measures.

Yost and Herbert (Note 3) conclude that the best approach
for structured problem solving is to use a high LPC-led NGT
group. They identify the advantages of the NGT group as the
ability to use the group's resources and to apply group
interaction to reduce conflict among members.

Quantity of Ideas Generated

In 1969, Rotter and Portugal published the results of

their study on the performance of different combinations of
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individual and group processes in problem solving in rela-
tion to the number of ideas produced. Their hypothesis,
based on the previous research findings of other authors,
was that the number of solutions found to a problem would
be greater where the subject works both in a group and in
an individual setting than where the subject worked either in
a group or as an individual. The subjects were 64 male and
64 female university students who were divided into 32 same
sex groups of four members each. Eight groups were assigned
to each treatment: Condition I, working individually;
Condition G, working in a group; Condition I-G, working
individually the first % of the session and in a group during
the second %; Condition G-I, working in a group for the first
% of the session and individually during the second %. Each
group generated responses to one of two specified problem
situations. The responses were listed and each distinct
idea was scored.

As predicted, the mixed conditions I-G and G-I produced
significantly more solutions than the Condition G. Contrary '
to predictions, the Condition I produced significantly
more solutions than the mixed conditions. Condition I
produced significantly more solutions than Condition G,
as predicted. The researchers concluded that mixed condi-
tions were superior to the group condition because they
allocated time for individual problem solving, not because

they combined working conditions. Their conclusions seem



75

to support Delbecqg et al. (1975) in the requirement for
indiv;dual idea generation during the initial phase of the
NGT meeting. But their findings seem to contradict the
Delbecqg et al. (1975) position that the brainstorming or
idea hitch-hiking effect that should occur during the round-
robin presentation of ideas, causes the NGT format to be
superior to the individual idea generation process in the
number of ideas produced.

Van de Ven (1974) used the Scheffe (1958) multiple
comparisons among treatment mean differences in terms of the
quantity of ideas and found that neo significant difference
existed between nominal and Delphi processes. There was a
significant difference between the nominal group and inter-
acting group treatments with NGT generating more ideas than
the interacting groups.

Van de Ven's qualitative measures indicated that NGT
with its silent generation of ideas followed by the hitch-
hiking effect of the round-robin procedure, resulted in the
generation of a high number of ideas in the perception of
the participants. In contrast, the interacting group was
characterized as producing a low number of ideas and being
susceptible to focusing on one train of thought for extended
periods ("rut" effect). The Delphi Technique produced a
high quantity of ideas, but its participants made both
positive and negative comments about Writing when isolated

from other people.
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Green (1975) addressed the hypothesis that nominal
groups are superior to interacting groupé in identifying
problems in a given situation. He further postulated that
this hypothesis would hold true regardless of the leadership
style employed in the interacting groups: permissive,
democratic, or authoritarian. The subjects were 70 student
volunteers from a population of 300 students taking a course
in electronic data processing. These students were divided
into six five-man nominal groups, three five-man permissive
groups, three five-man democratic groups and two five-man
avthoritarian groups. The groups were led by research
assistants who had been extensively prepared in the NGT and
the three leadership styles. The specific question was, "In
your EDP course, what problems have you noted?" The NGT
followed the Delbecq and Van de Ven format except that it
did not include a discussion phase. The interacting groups
followed an unstructured discussion format under the direc-
tion of the three different leadership styles. In each
treatment, the subjects individually selected the top five
problems identified by their group. The individual votes
were tabulated to select a top five problem set for each
group. These problem sets were then presented to a combined
assembly of all groups in that treatment category for
individual voting to select the top five problems for that
treatment. The groups were scored on the basis of total

number of distinct ideas identified, total number of unique



77
responses, and a 5-point rating scale on the quality of each
problem (on the criteria of pervasiveness, frequency, and
severity). ("Unique" was defined as a problem identified
by only one group.)

Green (1975) found that the total number of ideas
produced was essentially equal across the groups. The
number of unique responses varied more than the total
number, but the variance was not significant between
groups. Additionally, no significant variation was found
among the treatments in terms of the three quality criteria.
He acknowledged two conditions which may have influenced the
results. The subjects were very well acquainted with the
problems associated with the situation in question. Also,
the subjects were volunteers, therefore probably more willing
to communicate and share knowledge.

Green's study contradicts the main thrust of Delbecqg
and Van de Ven's research; i.e., the superiority of NGT over
interacting group idea generating capabilities. |

In addition to the limitations mentioned by Green in his
experiment, the problem was one with known dimensions and the
scope of the study was limited to examining the quantity of
total responses and unique responses. The quality compari-
sons are highly suspect since Green did not follow the
prescribed NGT format which calls for a discussion period
for idea clarification and evaluation. Green does bring to

attention the possibility that research is needed to identify
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conditions where NGT may or may not be superior to other
processes.

Person-Centered Versus Problem-Centered Problem Solving Method

Van de Ven (1974), utilizing qualitatiﬁe measures, found
the problem solving method used by interacting groups tended
to be person-centered and characterized by smoéthing over
conflict or withdrawing from it. The Delphi process was
problem-centered with problems resolved by majority rule of
the independent judgments of the respondents. NGT, too,
tended to be problem-centered but, unlike the other processes,
the problems were confronted and handled directiy.

Field Applications of NGT

The striking characteristic of each of the foregoing
empirical tests of NGT is that each was accomplished in a
university environment in fairly controlled experiments. If
these tests were the total extent of NGT applications, one
would tend to question its practicality when applied in field
test conditions in uncontrolled environments. Fortunately,
NGT has been used in several such situations with reportedly
successful results. Seven examples of such applications are
Grabbe (Note 1), Knippen and Van Voorhis (1974), Mosley and
Green (1974), Metz (Note 2), Medin (1975), Ford and Nemiroff
(1975), and Voelker (1977).. Attention is invited to the
conspicuous lack of empirical evaluation measures in tﬁese

field tests.
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Grabbe
Grabbe was a project manager for the Hawaii State Center
for Science Policy and Technology Assessment, Hawaii Depart-
ment of Planning and Economic Development. In 1973, he
presented a paper to the International Congress on Tech-
nology Assessment on "Short-Term, Low-Cost Technology
Assessments in Hawaii." In this paper, Grabbe discussed the
use of NGT in Hawaii to aid in technology assessment activi-
ties. Hawaii used NGT for problem definition and actions
on policy formulation. At the time of this presentation,
Hawaii had conducted three assessments:
l. Legal and administrative aspects of an aquaculture
policy for Hawaii
2. Exploration and utilization of manganese nodule
deposits in the Pacific
3. Regional and urban systems modeling analysis and
decision making
In all cases, Hawaii used preworkshop guestionnaires to
define the problem areas and formulate the questions to be
considered at the NGT workshop. The results of the assess-
ments were used for administrative action and as support
for legislation. Each assessment cost $10,000 or less.
Grabbe identified the advantages of NGT in this environ-
ment to be:
1. Involvement of a multidisciplinary group

2. Broader representation in the selection of priorities
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3. Incorporation of political aspects into factors
considered
4. Tendency to develop policies which are more generally
accepted socially, environmentally, and politically
He noted one obvious problem of bias being introduced into
the NGT process in the selection of the participant group.
He noted also that participants must be knowledgeable in the
field in guestion for NGT to be successful.

Knippen and Van Voorhis

In the Academy of Management meetings in Seattle in
1974, Knippen and VanVoorhis presented a paper calling for
the use of NGT for increasing the effectiveness of organiza-
tional communication and problem solving. These men had
used NGT in a variety of firms to enhance organizational
communication specifically in the development of management
education and supervisory training programs. In addition,
their research indicated that there was a strong similarity
between the high priority problem areas identified througﬁ
the use of NGT across a broad sample of organizations.

Mosley and Green

In 1974, Mosley and Green published an article and
Green presented a paper suggesting the use of NGT as an
organization development (OD) technique. They first
utilized NGT in an OD effort for a state anti-poverty
program and later applied it to businesses, churches, and

universities. Specifically, they used it in research
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diagnosis (fact finding), action planning (idea generation),
and evaluation. They noted that the frequent participative
involvement of organizational members enhances the organiza-
tional change process. In the research diagnosis phase,

the authors used NGT to not only identify problems, but

also to examine organizational strengths. This usage of NGT
tended to generate a more positive mental perspective and
receptiveness to the OD effort. They also used NGT to iso-
late training needs as a part of the diagnosis phase. In
the action planning context, NGT aided in developing action
plans (solution components) to the top priority problems
identified earlier.

Mosley and Green (1974) identify several advantages

in using NGT in an OD context:

1. NGT is faster, less expensive, and involves more
people in a shorter period than other OD methods.

2. NGT is congruent with the OD objective of creating
an open and above-board communications climate.

3. NGT tends to generate high guality data and a sense
of satisfaction and involvement on the part of the
participants.

4, NGT is very good at initiating the team-building
process common to much of the OD effort.

The authors state that NGT appeared to be an appropriate

OD tool when used in combination with other types of inter-

ventions. They caution that in some situations (high
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conflict and distrust), NGT might ha&e an adverse effect,
therefore, it should be applied only where the situation
would warrant its use.

City of Middletown, Ohio

The city of Middletown has used NGT as a citizen input
device since 1974 (Metz, Note 2). When city officials or city
planners identify a subject area which needs citizen input,
that subject is advertised as a topic for consideration in a
citizen meeting. Letters may be sent to a particular neigh-
borhood requesting input on critical neighborhood needs or
major restraints against development in a specific area. As
people arrive at the meeting, - they are seated at tables of
eight to ten participants. Each table has a leader/recorder
trained in the use of NGT. After a speaker presents 15-20
minutes of background information on the selected subject,
the groups proceed with the standard NGT process. The ranked
output is especially useful to city staff, elected officials,
and professional planners. In addition, the NGT process has
the benefit of providing direct involvement of the public in
city policy decisions.

City of Fond du Lac, Wisconsin

In 1975, a task force of 156 people met once a week for
six weeks to aid city officials in identifying and placing
priorities on community needs and alternatives to meet those
needs (Medin, 1975). The task force, which was divided into

twelve groups of eight, used NGT to perform its task.
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Initially, 280 invitations were sent by city officials to
representatives of all known segments of the community,
including low income groups. In the first meeting, the
groups identified a total of 428 problems. Following this
meeting, staff members reorganized the problem list and
reduced the number to 78. Subsequent meetings selected 13
top priority problem areas. City officials found that NGT
was exceptionally well suited for soliciting public input
on problem identification and solution generation.

Ford and Nemiroff

In the 1975 Annual Handbook for Group Facilitators,
Ford and Nemiroff recommend the use of NGT as an experiential
learning technigue and as a method applicable to group problem
solving activities in general (Jones and Pfeiffer, 1975).
The NGT format that they discuss is based directly on the
work of Delbecqg et al. (1975).
Voelker

The Oak Ridge National Laboratory published a report in
February 1977 5& A. H. Voelker on the use of NGT in the
evaluation of prospective sites for nuclear power plants.
Although this field test was not a quantitatively analyzed
experiment, it does represent a major field application of
NGT. Specifically, nuclear power plant siting involves a
complex problem with no known solution, with multiple
constituent/client groups attempting to influence the

decision, with a high requirement for the involvement of
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experts from many disciplines, and with the scope and
‘dimensions comparable to state solar energy planning.
Voelkef discusses the use of NGT to identify and rate factors
important in siting nuclear power plants. He notes that NGT
allowed the incorporation of social, economic, and environ-
mental factors and the quantification of  their relative
importance.

The purpose of the study was to identify both obvious
and subtle factors which could affect plant siting and incor-
porate those factors into a systematic site screening and
evaluation procedure. The participants in the process were
askedvto identify both exclusionary factors (those which
would eliminate a site from consideration) and non-exclusionary
factors. The specific question posed was:

"What are the ten most important factors to be considered

when selecting a site for a nuclear power plant of two

unit configuration, 1100 MWe per unit, cooling tower
option?"

In the selection of participants, Voelker deliberately
chose not to mix technical experts and members of the public.
The participants invited included engineers, ecologists,
economists, natural resource specialiéts, regulatory person-
nel, utility representatives, university staff, and
researchers.

Although gquantitative evaluation measures were not

employed, the session organizers and participants considered
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the sessions successful. The siting factor lists tested
well for comprehensiveness, reasonableness, agreement with
siting literature, and internal consistency; The primary
benefits of using NGT identified by Voelker were:

1. NGT allows a utility to employ a systematic pro-
cedure which permits competing interests to be heard
as the utility attempts to meet the demand for
electricity.

2. NGT allows the groups to be educated by various
experts in the group.

3. NGT generates a high level of satisfaction among
the group members.

4., The silent generation of ideas and round-robin
presentation were justified from the standpoint
of the quality of ideas and the prevention of
conversation dominance by more influential indi-
viduals in the group.

5. The interactive nature of NGT enabled Voelker and
his associates to test their hypothesis that the
siting process was complex.

Voelker identified the following limits on the use of

NGT in this environment :

1. The methodology for systematic siting requires that
all factors be defined at the same scale and that
they be quantifiable. NGT does not assure that

this comparability of scale will occur. A grcup
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might identify one general ecological factor and
six specific water related factors which could not
be compared on the same scale.

2. A siting selection model would normally be constructed
in a hierarchial fashion with each layer of factors
becoming more detailed. 1In its traditional format,
NGT does not lend itself to structuring a multilevel
model. The group leader cannot demand the consistency
of scale and level necessary to build the model
without having a serious negative impact on crea-
tivity and participation in the group.

3. In some cases, factors were technically difficult
to understand, thereby rendering some participants
incapable of making an informed judgment in rating
those factors. Voelker suggests the use of a
minicourse on the technical problem under considera-
tion to improve the understanding of the partici-
pants before starting the NGT process.

Voelker suggests that the optimal use of NGT in model
building is to use a series of iterations between the modeler
and NGT groups. This process would first call for an NGT
group to identify an unstructured factor set. The modeler
would then develop a preliminary model structure based on
the NGT group's output. The NGT group would meet again to
identify factors within the constraints of the model's
structure. The process would continue until the model was

completed.
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Summarx

The first section of this chapter discussed the limita-
tions of interacting groups. Among the limitations identi-
fied were misunderstanding, focus effect, covert judgments,
status differences, pressures to conform, dominant personali-
ties, and time spent on group maintenance. Attempts to
overcome some of these problems have led to the development
of techniques such as the Delphi Technique and NGT.

The empirical research studies discussed in this chapter
have examined several aspects of the NGT process. A signifi-
cant finding is that NGT is characterized by low flexibility
in its structural requirements and low variability in
behavior between groups. On tests of perceived satisfaction,
NGT groups scored significantly higher than Delphi respondents
and interacting groups. On specific components of satisfac-
tion; (a) the specificity and quality of ideas generated
were found to be higher in NGT groups than in either inter-
acting or Delphi groups; (b) less pressure existed in NGT
groups to conform to group norms than in interacting groups;
(c) the structured nature of NGT facilitates egual participa-~
tion, thereby enabling better use of grdup resources and
enhancing the group's decision quality; (d) it was deter-
mined that interacting groups tend to focus on social and
group maintenance roles, Delphi focuses on task roles, and
NGT tends to balance the social versus task role orientation;

(e) NGT was found to provide a strong sense of closure to the
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decision process; and (f) decision guality was found by
several researchers to be better for NGT than for other
group process methods. The research results on the question:
of whether NGT generates a higher number of ideas than other
methods is mixed. In one test, NGT was superior to other
processes. In another test, an NGT-type process was
superior to interacting groups but approximately equal to
individuals. The third study concluded that no significant
difference existed between NGT and interacting groups in
number of ideas generated.

It was noted in one study that NGT tends to use a
problem~centered method of problem solving; interacting
‘groups, on the other hand, tend to use a more person-
centered approach. Another area of research interest was
administrative time and cost. NGT was found to be about
equal in both categories to interacting group methods but
much lower than the Delphi Technique.

Although these studies have provided substantial sup-
port for the application of NGT to group problem solving
situations, there are some obvious deficiencies. First,
all of these experiments are limited in their level of
application. Each study was conducted in a university
environment with students as group members or participants.
The problems addressed were limiteéd to simple issues such
as defining a dormitory counselor job description and

identifying problems in a computer course. With the
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exception of the Van de Ven study (1974), these studies were
also limited in scope in terms of the number of aspects of
the NGT process investigated, for most of the experiments
limited their testing to only one or two factors.

The examples of the field applications of NGT provided
some important evidence of the practical usefulness of the
technique in the solution of problems in bofh business and
government environments. These.have included various types
of problems ranging from organizational training programs
to those évaluating sites for nuclear power plants.

The major deficiency in the field applications has been
the lack of formalized evaluation measﬁres. The ratings of
success in these cases have all been subjective, based on
the opinion of the person who supervised the application or
reported on its use. In addition, most of these cases are
limited in level of application, ranging from local community
planning to organizational development. There are two major
exceptions: the technology assessments in Hawaii and the
nuclear power plant siting in Oak Ridge, they represent the

application of NGT to high level, complex issues.



CHAPTER IV

EXPERIMENTAL DESIGN

The primary purpose of this study was to evaluate the
effectiveness of NGT as a mechanism for obtaining input
relevant to a major complex problem with no known soluticn.
This problem was the developmenf of a Soiar Energy Plan for
the State of Oklahoma.

The survey of the current literature has disclosed that .
there have been at best, limited attempts to evaluate
empirically the effectiveness of the NGT process in dealing
with similarly complex problems. The empirical measures
included in the current study were overall effectiveness of
NGT, perceived satisfaction of participants, quantity of
ideas generated, and decision quality. In addition, the
extent to which participant perceptions of the NGT process
were moderated by prior exposure to NGT, occupational cate-
gory, and prior involvement in state or national planning
was examined.

Hypotheses, Expectations, Rationale

Primary Research Question

Does NGT represent a viable, effective mechanism to
provide representative and reliable input into the
process of solving major complex problems such as
developing a Solar Energy Plan for the State of Oklahoma?

90
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Based on the literature cited in Chapter IIX, expecta-
tions were that the participants in the Oklahoma Solar
Energy Planning Workshop experiment would perceive NGT to
be an effective input device for planning. The viability
and effectiveness of NGT were assessed by examining twelve
hypotheses.

Effectiveness Hypotheses

1. The participants in the Oklahoma Solar Energy
Planning Workshop experiment will perceive that NGT fosters
a significantly greater amount of participation on the part
of each group member than that produced by traditional
interacting group discussion formats.

Previous studies have indicated that NGT group members
egpressed high levels of satisfaction in terms of their felt
freedom to participate in the group's discussion (Van de Ven,
1974) . It was expected that participants in this workshop
experiment would react to NGT in a similar fashion and that
they would perceive the level of participation to be signifi-
cantly greater than that found in interacting groups.

The rationale for this expectation is based on research
which found that the NGT format encourages equal participa—
tion among group members (Delbecqg et al., 1975). This dégree
of participation is due to the initial phase of NGT where
individuals silentiy and independently generate ideas, to
the round-robin idea presentation-without-evaluation phase,

and to the reduction of the dominance of discussion by a
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few aggressive individuals. It is also supported by the
final NGT phase where individual group members independently
evaluate each idea.

2. The participants in this workshop experiment will
perceive that NGT is significantly more efficient in terms
of the amount of information generated for the time and
effort expended than the efficiency of traditional interact-
ing groups.

Previcus research findings have noted that members of
NGT groups perceived that their time was well spent in the
NGT group discussion format (Van de Ven, 1974). It was
predicted that the respondents in this study would react
similarly and that they would indicate that they believed
NGT was significantly more efficient than interacting group
process formats.

The rationale for this prediction is based on research
which concluded that the structured approach of NGT prevents
digressions from the primary question under consideration,
allows each group member an equal opportunity to input
ideas, discourages discussion degeneration owing to personal
conflict, decreases the time and effort spent on group
maintenance, and permits the independent evaluation of each
idea presented. NGT groups have been found to retain a
strong focus on the specified task (Van de Ven, 1974).

3. The participants in this workshop experiment will

perceive that NGT will generate significantly higher gquality
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ideas than those generated by traditional interacting
groups.

Previous studies have found that NGT group members and
leaders felt that NGT generated high quality ideas (Van de
Ven, 1974) . This reaction was based upon their feeling that
NGT provided the opportunity to think through and write
down their ideas, a procedure which resulted in a tendency
for those ideas to be high quality, problem centered, and
specific. The expectation in this workshop experiment was
that participants' perceptions would be comparable to those
of Van de Ven's research (1974).

4. The participants in this workshop experiment will
perceive that the sense of accomplishment which they felt
as a result of the NGT workshop will be significantly
~greater than the sense of accomplishment they would have
felt in an interacting group discussion format.

Prior research studies have indicated that participants
in NGT groups experienced a strong sense of accomplishment
based upon their ability to contribute to the discussion, the
positive sense of task closure, the number and quality of
ideas the group was able to produce, and the reduced pres-
sure to conform to group norms. Based on this rationale,
it was expected that the participants in this study would
exXperience a sense of accomplishment significantly greater
than that which they would have felt in an interacting

group environment.
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5. The participénts in this workshop experiment will
perceiye that the quantity of unique ideas generated was
significantly greater than that which would have been
generated in a traditional interacting group format.

Previous research studies have found that the NGT format
generates significantly more ideas than the interacting
group format of discussion (Rotter & Portugal, 1969; Van de
Ven, 1974). It was expected that similar findings would
occur in this study.

The rationale for this prediction is based upon the
research discussed earlier which found that brainstorming
groups tended to produce more ideas than conventional group
discussions, and that persons working in groups tended to
produce more ideas than when working alone (Osborn, 1957).
NGT, as an advanced variation of brainstorming, combines
the advantages of individual idea generation capabilities
and the stimulation of face-to-face, verbal interaction.
The round-robin phase of idea presentation specifically is
~ designed to take advantage of the brainstorming concept
through the hitch-hiking of ideas as each group member
presents his ideas to the group.

6. The perceived satisfaction of participants in this
workshop experiment with the NGT process will be signifi-
cantly greater than the level of perceived satisfaction
. which would have been found in interacting groups but it

will not vary significantly from the levels of satisfaction
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found in earlier research studies.

Previous studies have indicated that NGT group members
expressed high levels of satisfaction in terms of their felt
freedom to participate, feeling of time well spent, satis-
faction with the quality of ideas generated, feeling that
NGT was an effective way of dealing with the problem, and
satisfaction with the quantity of ideas generated. It was
also found that the satisfaction expressed by NGT groups
was significantly greater than that of interacting groups
(Van de Ven, 1974). Therefore, it was expected that the
levels of satisfaction in this study would-be significantly
greater than those in interacting groups and would be
comparable to those found in earlier studies.

The rationale for these expectations was based upon
previous research which found that the capability of the
NGT format to encourage equal participation among group
members enhances each person's feeling that he is contribut-
ing to the group's effort (Van de Ven, 1974). Various
studies have also indicated that NGT group members tend to
experience a positive sense of accomplishment and task
closure as a result of two factors: (a) the NGT format's
structured approach to presenting, clarifying, and discussing
each idea; and (b) the final step of aggregating the group
members' individual judgments (Van de Ven & Delbecq, 1974).
Lastly, these studies have also found that NGT groups react

positively to the number and quality of the ideas they generate.
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This reaction is due to the initial NGT phase of silently
generating ideas independently and to the round-robin idea
presentation-without-evaluation phase. This round-robin
phase encourages brainstorming and hitch-hiking ideas and
enhances the quantity and quality of ideas to be considered
(van de Ven & Delbecq, 1971);

7. Participants in this workshop experiment will
perceive that NGT is an effective mechanism when utilized
in a complex problem such as Solar Energy Planning for
Oklahoma.

Expectations were that the participants in the Oklahoma
Solar Energy Planning Workshop would perceive NGT to be an
effective input device for planning. This prediction was
based on the anticipated quality of the Solar Plan and the
participants' opinion on whether they would use NGT in a
similar situation. In addition, the viability of NGT would
be further assessed by evaluating participant responses when
asked to list the most positive and most negative aspects
of the workshop.

If effectiveness is measured as a composite of the
satisfaction measure and the idea quantity measure of
Hypotheses 5 and 6, it was expected that the results would
be comparable to the findings of previous studies; i.e.,
that NGT is an effective group discussion format énd that

it is superior to the traditional interacting group process.
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The rationale for this expectation was based upon the
reasoning proposed in the satisfaction and idea quantity
hypotheses. The assumption was that the satisfaction of
group members and the quantity of ideas generated represent
the two major measurable components of effectiveness. If
participants indicated a positive perception of NGT on this
composite measure, then the results of this study would tend
to support previous research findings (Van de Ven & Delbecq,
1974) .

8. The participants will perceive the NGT as a signifi-
cantly more effective tool to generate input into the plan-
ning process than the following alternative input generating
or problem solving processes commonly in use, but will not
perceive NGT as significantly more effective than the Delphi
Technique:

1. Conferences with small unstructured group discus-

sion sessions.

2. Commissions or boards composed of business/

-government officials with citizen participation.

. 3. Commissions or boards composed of business/
~government officials and professional planners as
members (no citizen participation).

-4, Delphi Technique.

Research has indicated that NGT is perceived as more
effective than small, unstructured group discussions

(interacting groups) owing to a greater quantity and quality
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of ideas generated, greater perceived satisfaction (in terms
of participation, time well spent, and sense of accomplish-
ment) , decision quality, and overall effectiveness of the
processes (Van de Ven, 1974). These findings should hold
true in this study. The same reasoning was used in asking
the participants to compare NGT to the Delphi Technique.
In this comparison, it was expected that participants would
indicate NGT was superior to Delphi, but the difference
would be smaller than that found in the comparison between
NGT and;interacting groups. This difference would not be
significant.

It was expected that NGT would be rated superior to
commissions or boards composed of business or government
officials with citizen participation owing to indications
in previous studies (especially those on local policy making)
that NGT provides a moré effective mechanism for citizen
participation from a broad range of citizen groups, thereby
enabling a more representative citizen input (Medin, 1975).
In addition, these studies indicated that NGT allowed partici-
pation in nearly all phases of the policy making process
from initiation of priority setting to evaluation (Metz,
Note 2).

The fourth alternative mentioned in the hypothesis
substitutes professional planhers for citizen participation.
The expectation was that participants would indicate that

NGT was more superior to this alternative than it was to the
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commissions or boards with citizen participation. Again,
this prediction was based on prior studies which have found
that NGT effectively permits broad, representative citizen
input into policy making at many points during policy
development (Delbecqg et al., 1975).

Control Hypotheses

Apparently, no other research study has explored the
possibility that participant perceptions of the effective«
ness of NGT might vary in relation to various characteristics
of the participant population. This study examined differences
in participant responses on measures of satisfaction, idea
Quantity, and NGT effectiveness in relation to prior exposure
to NGT, occupational category, and prior involvement in state
or national planning.

NGT has been used in a variety of environments including
government, industry, community planning, health planning,
and others. Participants have included people of varying
ages, levels of education, races, and occupations. Material
published on NGT indicates that it has been successful in
the foregoing situations (Delbecqg et al., 1975). Therefore,
one would expect that the results of this study would not
deviate from this pattern.

1. There will be no significant variation in the
participant response patterns owing to differences in prior
exposure to the NGT process.

2. There will be no significant variation in the
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participant response patterns owing to differing occupa-
tional categories. | |

3. There will be no significant variation in the partici-
pant response patterns owing to differences in prior involve-
ment in state or national planning efforts.

4. There will be a significant positive change in the
opinions about NGT of participants who had not been exposed
to NGT prior to this workshop across pre-workshop and post-
workshop evaluation measures. Correspondingly, there should
be no significant change in the opinions of those with
prior exposure to NGT.

The expectation in this prediction was that those par-
ticipants who had not been exposed to NGT prior to the work-
shop would show a significant change in their attitudes
about NGT across measures of participation equality, idea
guantity, process efficiency, and anticipated plan quality.
In contrast, it was not expected to find an important shift
of opinion among those who had been exposed to NGT before
the workshop. This attitude shift has not been specifically
tested in prior research studies. |

The rationale for this supposition is that NGT represents
a major change from the traditional group discussion format.
Therefore, one would expect that persons not previously
exposed to NGT would experience a major shift in attitude
about the process. Based on previous research, one would

expect this shift to be positive, indicating approval of
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the NGT (Van de Ven & Delbecqg, 1974). For those who had
been exposed to NGT, there would not be a similar change
of opinion sihce they would have previously seen the applica-
tion of NGT effectively utilized; their expectations would
correspond closely with their actual experience in this
workshop.

Workshop Experiment Description

In May, 1977, the Oklahoma Department of Energy and the
Environmental and Resources Assessment Branch, Division of
Solar Energy, Energy Research and Development Administration
(now the Department of Energy) agreed to jointly fund an
effort to develop a Solar Energy Plan for Oklahoma. The
objectives of the project were twofold: to develop the plan
and to evaluate the feasibility of NGT as a vehicle for
providing input into the development of energy plans in
other states. The project team consisted of Dr. Bruce V.
Ketcham, University of Tulsa (Project Director); Mr. Ralph
C. Martin, University of Oklahoma; and Dr. Jerald D. Parker,
Oklahoma State University. The author of this dissertation
servea as research assistant to Mr. Martin and had primary
responsibility for planning and conducting the NGT workshop.
(See Appendix I)

Six issues were selected by the project team as the
topical areas to be addressed by the workshop participants.
These issues included planning methodology, legal and public

policy implications, user group impact, information/technology
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transfer, demonstration program, and research and development
program. (See Appendix II for major objectives of the
workshop.)

The first step toward the develbpment of the plan and
the organization of the workshop was the identification and
selection of the members of an Adviéory Board. These people
represented the following categories of society (target
groups) which the project team felt would directly affect
or be affected by the development of solar energy in
Oklahoma: |

1. Legislative/Legal/Department of Energy (Oklahoma)

2. PFinancial/Management

3. Builders/Developers

4. Utility Companies

5. Media

6. Architect/Engineers

7. Technical Research

8. Energy Industries

9. Manufacturing

10. Consumers

The project team identified, selected, and contacted
55 individuals to act as participants in the planhing work-—
shop. The project team used the following criteria to
select participants:

1. Interest in and/or knowledge of solar energy

2. Possesses useful information to offer
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. Availability

. Representative of target group

3
4
5. Balanced representation of target groups
6. Reputable--not opportunistic for personal gain
7. Geographical location
8. Potential contributions to the workshop
9. Multidisciplinary representation
10. Multiorganizational
11l. Balanced representation of universities and
communities
12. Representation of those who will administer the plan,
who will be consumers of the plan's cutput, or who
will be impacted by the plan
13. Cost of attendance
The participants were selected and assigned to the previously
mentioned topical groups according to the project team's
perception of their interest and expertise. The groups were
kept at nine members or fewer in accordance with the guidénce
for NGT workshops specified by Delbecqg et al. (1975).

The discussion leaders for each group were selected on
the basis of status, reputation, ability to command respect
from the group, and accessibility. They were not chosen on
the basis of familiarity to the NGT process, but they did
receive detailed written guidelines (Delbecqg et al., 1975,
Chap. 3) and participated in a three~hour afternoon training

session approximately one week prior to the workshop. The
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choice of high status individuals was based upon the subjec-
tive opinion of the project team that. such leaders would
command more respect and be more effective leading groués
with high status members than would leaders with lower status
but better training.

Each group, addressing one of the topical areas, was
to examine its topic during three 90-minute sessions scheduled
ih the one-day workshop. The project team formulated ques-
tions for each session for each group to address specifically.
(See Appendix III) With the exception of the planning
methodology group, each group was asked to identify and then
establish a priority for objectives, problems, and solutions
relating to solar energy development and their specific topic
area. Because the question formulation is a principal factor
in the success or failure of an NGT workshop, the project
team had the guestions reviewed by the Advisory Board, three
professors of management and one professor of regional plan-
ning at the University of Oklahoma, one technical research
writer from the Office of Research Administration (University
of Oklahoma), and the six group discussion leaders.

Two instruments were used to collect data from the work-
shop. The fifsﬁ instrﬁment was a pre-workshop questionnaire
(Appendix IV). This questionnaire was administered during
the opening session of the workshop which was attended by
-all the participants. It contained four closed-ended, 5-

point response scale questions and five guestions requesting
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demographic data (prior involvement in state or national
planning, occupation, work location, prior exposure éb NGT,
and name) .

The second instrument was a post~workshop éuestionnaire
which was administered at the end of the closing session of
the workshop (Appendix V). Two of the questions were open-
ended, comment-type questions asking the participants to
identify the most positive and most negative aspects of
the workshop. The questionnaire contained 11 closed-ended,
multiple response scale questions and repeated the five
demographic questions contained in the pre-workshop ques-
tionnaire.

Evaluation Measures

Effectiveness Measures

Unidimensional measures. The unidimensional measures

wére based on the responses to questions relating to particu—'
lar aspects of the participants' perceptions of the NGT
workshop format. The responses to all five unidimensionai
measure questions were scored on 5-point ordinal scales.
The sample size for these measures was 43 observations.

The responses to these questions were analyzed by comparing
the sample mean with a hypothetical mean of 3.0 which
represented the neutral response expected if participants
perceived no difference between NGT and traditional inter-
acting groups. (See Table 6)

1. The measure of perceived participation was based
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on this gquestion:

How much participation (each group member entering

his/her ideas into the discussion) did this kind of

processlfoster compared to that of group discussion

situations you have experienced prior to this workshop?

2. The measure of efficiency was based on this ques-
tion:

How efficient (amount of information generated for the

time and effort expended) was this workshop format in

selecting goals, identifying problems, and generating
ideas compared to that of alternative planning methods
you have used or seen used before this workshop?
- 3. The measure of idea quality was based on this gques-
tion: o

How would you rate the guality of the ideas selected by

~your group in this workshop?

Although the question did not ask the respondent to
compare specifically his perception of the idea quality in
this experiment to that of interacting groups, it was assumed
that his response would have been the 3.0 response of "average"
quality if the quality did not differ between this NGT work-
shop and the traditional interacting.gfoup discussion
conferences.

4. The measure of a sense of accomplishment was based

on this question:
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As a participant in this workshop, how much of a sense
of accomplishment do you feel in relation to .your
efforts today?

As in the third question, there was no requested com-
parison. The assumption made in choosing the 3.0 mean was
that the normal response of persons attending a conventional
workshop using interacting group discussions would be that
"some" sense of accomplishment had been felt. The Van de
Ven study (1974) infers that persons involved in NGT group
discussions experienced a significantly stronger sense of
accomplishment than those participating in interacting
groups.

5. The measure of quantity of ideas generated was
based on this question:

How many unique ideas did the workshop format generate

compared to the number generated in group discussion

situations you have experienced prior to this workshop?

(Unique ideas were defined as separate or distinct

ideas.)

The actual idea count record from the groups in this
study was not complete because of the failure of some groups
to record fully in writing all of the ideas suggested, or
because of the incomplete tape recordings of certain group
sessions.

This question involved two critical assumptions:

(a) the participants were qualified to judge the quantity
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of unique ideas generated and (b) the participants were
capable of comparing the NGT format to previously experienced
group discussion situations.

Composite measures. The composite measures involved

combinations of the unidimensional measures.

1. The measure of satisfaction was based upon a combi-
nation of the five unidimensional measures. The responses
of each participant on the five measures were added to derive
a total satisfaction score. A sample mean was calculated
based on these totals (sample size of 43). A comparison
was made to evaluate the difference between the sample mean
and the mean which would have existed if the participants
had perceived no difference between NGT and traditional
group discussion formats. If this latter perception had
existed, one would have expected neutral responses (3.0) on
all five component questions included in this measure.
Therefore, the mean value would have been 15.0. The sample
mean was expected to be significantly greater than 15.0.

Van de Ven (1974) arrived at a mean of Zl,l'across 20
NGT groups, combining his five components of perceived
satisfaction. While acknowledging that the measure was not
replicated exactly in this study, the similarity appeared
to have enough strength to expect that the means calculated
from the two studies would not be significantly different.

A comparison between the components of the Van de Ven

measure of satisfaction and the components of the
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satisfaction measure used in this study are listed below:

Van de Ven Solar Workshop
1. Felt freedom to 1. How much participation
participate
2. Felt time was well 2. How efficient
spent
3. Satisfaction with 3. Rate the quality

idea quality

4, Effective way to deal 4. Sense of accomplishment

with problem

5. Satisfaction with idea 5. How many unique ideas

quantity |
In addition, this study made a correlational analysis to
determine whether the five specific measures could validly
be combined into one composite measure.‘ The Van de Ven
study reported no such evaluation.

2. The composite measure of NGT effectiveness is based
on a combined measure incorporating the quantity of ideas
and satisfaction measures.

Van de Ven (1974) combined the perceived satisfaction
measure and the quantity of ideas measure to arrive at a
composite measure of effectiveness. The two dependent
measures were combined directly assuming equal variance for
both measures. To build a similar composite measure, this
study took the sum of each of the idea quantity responses

multiplied by 4, plus the sum of the satisfaction scores to
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equal the composite effectiveness score on each observation.
For this test, the satisfaction measure did not include

idea quantity responses. An evaluation was made'to detect

a significant deviation from a composite mean of 24.0. The
number 24.0 was based on eight possible responses of the mid-
point respense (3.0) which signifies that there was no dif-
ference between NGT and conventional group discussion formats.
It was expected that the sample mean would be significantly
larger than 24.0.

Global measures. The global measures were selected

measures evaluating the overall effectiveness of the workshop.

1. The first global measure of NGT effectiveness was
based on the following question in the post-workshop ques-
tionnaire:

If you were in charge of a major planning effort at

this level, would you use this particular workshop

process?

a. Yes b. Not Sure c. No

Response "a" was scored 3; "b", 2; and "c", 1. The object
in this evaluvation was to determine whether the sample mean
was positive and significantly different from 2.0. If so,
this finding would be an indication that NGT is a viable
mechanism in the experimental situation.

2. The second global measure of effectiveness was

based on the following question:

How would you expect the quality of the Oklahoma Solar
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Energy Plan (developed using this workshop format) to

compare with the quality of the same plan if it were

developed using alternative planning methods with which
you are familiar?

An analysis was done to determine whether a significant
difference between the sample mean and 3.0 existed in a
positive direction. It was felt that the participants'
anticipation concerning the quality of the plan would be
directly related to their perceptions of the success or
effectiveness of the NGT workshop. If they saw NGT as
equally effective as traditional planning methods, then one
would expect to find a sample mean close to 3.0, the neutral
response value. If they indicated that they believed the
quality of the plan would be much higher owing to the use of
NGT, then one would expect a mean significantly above 3.0.

3. The third global measure of effectiveness was
based on the following gquestion:

As a tool to generate input into the planning process,

how would you rate this workshop format compared to the

following methods:

a. Conferenge with small unstructured group discussion

sessions
1) better 2) the same 3) worse 4) don't know

b. Commission or board composed of business/government

officials with citizen participation

1) better 2) the same 3) worse 4) don't know
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c. Commission or board ‘with business/government
officials énd professional planners as members (no
citizen participation)

1) better 2) the same 3) worse 4) don't know

d. Delphi Technique

1) better 2) the same 3) worse 4) don't know
All "don't know" responses were deleted from the sample.
Whenever NGT was perceived to be as effective in generating
input as each of these methods taken separately, one would
expect a mean value of 3.0 (the number "2" or neutral
response) . Whenever NGT was seen as more effective, then
the sample mean should be larger than 3.0.

4, Fourth, workshop participants were asked on the
post-workshop questionnaire to identify the most important
positive and negative aspects of the specific workshop
format they had just experienced. These questions read as
follows:

In your judgment, what were the most important Eositive

aspects of this specific workshop format?

In your judgment, what were the most important negative

aspects of this workshop format?

These comments were categorized and evaluated according to
these criteria: creativity, participation, efficiency,

task-focus, and satisfaction.. In addition, their comments
were analyzed in terms of overall methodology and NGT process

mechanics. These comments provided a direct insight into
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the perceptions of the participants as to the successes and
failures of this specific NGT application.

Two of the general measures of NGT effectiveness
required the combination of the unidimensional measures of
effectiveness. Correlations between measures were computed
to determine whether the combination measures were disguising
important positive or negative relationships between measures.
A summary of these correlations is presented ih Table 7.
Cronbach's alpha, a measure of internal consistency reli-
ability, was computed to be .798 for the satisfaction measure
and .918 for the composite measure of effectiveness.

Control Measures

The control measures were designed to analyze the parti-
cipant responses to determine whether certain major back-
ground characteristics might have an influence on reactions
of the participants to the NGT workshbp. Information on the
participants' backgrounds (prior exposure to NGT, occupation,
and involvement in state or national planning) was obtained
via queetions on the pre-workshop and post-workshop ques-
tionnaires. (See Appendix 1V)

1. Three control measures were used to determine if
significant variations existed in the response patterns on
measures of participation, efficiency, idea quality, sense
of accomplishment, idea quantity, satisfaction, and overall
NGT effectiveness. These eontrol measures were prior

exposure to NGT, occupational category (government,



Table 6

Measures of NGT Effectiveness

Sample Sample Standard ‘Neutral Response

Measures Size Mean Deviation Mean Range
Unidimensional

1. Participation 43 4.023 1.123 3.0 1.0 to 5.0

2. Efficiency 43 3.907 .926 3.0 2,0 to 5.0

3. Idea quality 43 3.907 .750 3.0 2.0 to 5.0

4, Sense of accomplishment 43 3.465 .909 3.0 1.0 to 5.0

5. Idea quantity 43 3.837 .898 3.0 2.0 to 5.0
Composite

6. Satisfaction 43 19.140 3.509 15.0 11.0 to 25.0

7. Composite measure of effec-

tiveness 43 30.651 5.904 24.0 17.0 to 40.0

Global

8. Use NGT again 43 2.535 .702 2.0 1.0 to 3.0

PTT



Table 6--Continued

Sample Sample Standard Neutral Response
Measures Size Mean Deviation Mean Range

9. Anticipated plan quality 41 3.415 .805 3.0 2.0 to 5.0
10. Conferences with unstructured

group discussions 40 3.525 .716 3.0 2.0 to 4.0
11. Commissions/boards with

citizens 36 3.667 .676 3.0 2,0 to 4.0
12. Commissions/boards with

planners 38 3.342 .847 3.0 2.0 to 4.0
13. Delphi Technique 22 3.136 774 3.0 2.0 to

STT



Table 7

Pearson Correlation Coefficients between Measures of Effectiveness
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Jdea quantity

Idea quality .6487

' =

Participation .2872 .4549 Py

Efficiency .7285 .5302 .3214

Accomplishment 4451 .5889 .2924 .3910

Satisfaction .8084 .8283 .6577 .7876 .7033 (.798)a

Composite .9368 .7883 .5220 .8005 .6211 .9633 (.918)b

Plan quality .5283 .4306 .2855 .5374 .3256 .5540 .5699

Use NGT again .5192 .5489 L4670 .7202 .4218 .7132 .6608 .4054

4cronbach's Alpha, measure of internal consistency reliability, is .798 (Bohrnstedt,

1969) .
bCronbach's Alpha is .918.
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university, and private employment), or prior involvement
in state or national planning efforts.

2. The fourth control measure was designed to compare
the pre-workshop responses against the post-workshop responses
in order to evaluate the difference between two means in a
paired sample. This comparison involved calculating the
difference between the responses for each participant on
each matched pre-workshop and post-workshop question. That
set of differences was then treated as a single sample.

For those without prior NGT. exposure, this sample mean was
expected to be significantly greater than 0. For the partici-
pants who had been exposed to NGT prior to the workshop,

the sample mean should not be significantly different from

0. This finding would indicate that attitudes had changed
significantly in the first case and had not changed signifi-
cantly in the second one.

The specific questions involved were those addressing
the number of unigue ideas generated, participation level,
efficiency, and anticipated quality of the solar plan.

The pre-workshop questions were as follows:

1. How many unique ideas do you anticipate that the

workshop format (which has just been explained)
will generate compared to the number generated in
group discussion situations you have experienced

prior to this workshop?
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2. How much participation (each group member entering
his ideas into the discussion) do you anticipate
that this format will foster compared to that of
group discussion situations you have experienced
prior to this workshop?

3. How efficient (amount of infbrmation generated for
the time and effort expended) do you anticipate
that this format will be in selecting goals,
identifying problems, and generating ideas com-
pared to that of alternative planning methods you
have used or seen used before this workshop?

4. How would you expect the quality of the Oklahoma
Solar Energy Plan (developed using the format
just explained) to compare with the quality of the
same plan if it were developed using alternative
planning methods with which you are familiar?

The corresponding post-workshop questions were presented

in the discussion of unidimensional measures of effectiveness.

Prior to the workshop, each participant received a

packet of information which included:

1. A brief description of the mechanics of the NGT
format (Appendix VI).

2. A summary of the solar plan proposal (Appendix I).

3. Solar plan objectives and issues,

4, Outline of work accomplished to date.

5. Workshop purpose, objectives, schedule, and sample

questions.
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6. List of workshop participants and group assign-
ments.
During the opening session of the workshop, before the
participants were divided into their working groups, the
NGT format was explained orally (Appendix VII). After this
step, the participants were asked to complete the pre-
workshop questionnaire. Forty-five completed pre-workshop
questionnaires and 43 post-workshop questionnaires were
collected. Of these guestionnaires, 42 could be matched
by name and/or demographic categories. (The administration
of the pre-workshop questionnaire was separated from the
administration of the post-workshop questionnaire by approxi-
mately eight hours.)
Tests

The statistical test used to evaluate all the measures
in this study, with the exception of the comments of the
participants, was the Student's t statistic. This test is
an appropriate test in situations where the research involves
analysis of means and relatively small samples. The testing
of almost all of the measures involved the comparison of
the sample mean to an assumed mean that would have existed
for interacting group respondents. In any case where the
NGT sample mean was not significantly different from the
assumed mean, the inference was that the participants
perceived no significant difference between the NGT format

and traditional interacting group formats on that specific
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measure. The measure of perceived sat;sfaction involved the
only instance in this study where the sample mean of this
experiﬁent was compared to the mean found in another study;
i.e., Van de Ven, 1974,

All statistical tests were conducted using a .95 level
of confidence to determine the significance of the results
obtained.

All quantitative analyses were accomplished by using
the Statistical Applications System (SAS) package on the
University of Oklahoma IBM 370/158 computer (Barr, Goodnight,
Sall, & Helwig, 1976).

Experiment Limitations

Research in the field of social sciences has many
limitations. Especially in field experiments, the researcher
must be aware of the assumptions he must‘make to proceed with
the proposed study. ©Obviously, in a field test, it is dif-
ficult to identify and isolate all factors that influence
the outcome of the test(s). Additionally, the research may
be subjected to any of the following biasing influences
(Helmstader, 1970): |

Factor Definition

1. History Events other than the experi- .
mental treatment (X) which
occurred between premeasure-
ment and postmeasurement.

2. Maturation Changes in the subject group
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with the passage of time which
are not associated with the
experimental treatment (X).

3. Testing Changes in the performance of
the subjects because previous
measurement of their performance
made them aware they were part
of an experiment (that is, mea-
sures often alter what is being
measured) .

4. Instrumentation Changes in the measures of
participants' performance that
are the result of changes in
the measurement instruments or
conditions under which the
measuring is done (for example,
wear on machinery, boredom,
fatigue on the part of obserﬁers).

5. Selection When participants are assigned
to experimental and control
groups on any basis other than
random assignment. Any other
selection method will. result
in differences between groups
which will result in differences

between groups which are
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unrelated to the effects of the
experimental treatment (X).

6. Mortality If some participants drop out
of the experiment before it is
completed, the experimental and

control groups may not be com-

parable.
7. Interaction Any of the above factors may inter-
effects act with the experimental treat-

ment, resulting in confounding
effects on the results. For exam-
ple, the types of individuals with-
drawing from a study (mortality)
may differ for the experimental
group and the control group.

The assessment of this experiment depends in large part
upon the measurement of the opinions and attitudes of indivi-
duals. The assumption is made that the study population bos—
sessed definitive attitudes and could express those attitudes
on response scales which could serve as measurable surrogates
for the attitudes themselves. Obviously, attitudes are not
measurable or additive in the same sense that the length mea-
surements might be on physical objects. The awareness must
exist that the statistical tests utilized are acting upon
these numbers as if they were cardinal, nct ordinal. Although

controversy over the use of parametric versus non-parametric
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statistics exists in behavioral research disciplines, there

is substantial evidence that supports the use of parametric
statistics in cases where scores are assigned to items of
behavior; e.g., attitude scales and performance measurements
(Kirk, 1972). It is also assumed that measuring instruments,
the researcher, the respondent, and the environment are
objective and unobtrusive. The respondents are presumed to
have adequate knowledge and capacity to respond. The
assumption was made that each participant had experienced

a sufficient number of workshops or conferences prior to
this meeting that they might be able to make a reasoned
comparison between their previous experiences and this
workshop. The final major assumption is that the selection
of the workshop participants did not bias the results sig-
nificantly in any direction.

This study used a combination of measurements to
reinforce the results obtained. It utilized a one group
pre-test/post-test design and a one group post-test only
design for differing measures (Kerlinger, 1973). This
study did not employ comparison groups using the Delphi
Technique or the interacting group format.

With these considerations in mind, the results of this
study should be evaluated in light of their support or lack
of support for previous studies and the major trend(s) which

might be indicated by the combination of the various measures.
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This study evaluated the application of NGT in a
planning workshop for the development of the Oklahoma Solar
Energy Plan. The workshop was designed to test the NGT
process as a potential device to provide representative and
reliable input into state-level energy planning. The experi-
ment was not designed tc provide conclusive evidence of
NGT's superiority or inferiority relative to other planning
methods, although participants were asked to provide subjec-
tive comparisons between NGT and other group process or
planning methods. The experiment was limited by financial,
time, and resource constraints of the Solar Plan Project.
The value of the experiment conducted is to be found in its
level of application, the magnitude and complexity of the
problem addressed, and the perceived success or failure of

the NGT as a planning input device in this milieu.



CHAPTER V

RESEARCH RESULTS

The quantitative and qualitative research results
generally support the empirical findings of experimental
studies such as Van de Ven (1974) and the subjective findings
of field studies such as Voelker (1977). The analysis of
these results of the present study has also disclosed
important new information related to the impact of prior
exposure to NGT upon participant perceptions in the workshop
experiment. The application of NGT in the specific context
of Solar Energy Planning in Oklahoma was apparently success-
ful, but several factors were identified which could have
potentially negative impact on the effectiveness of NGT.
These factors are discussed in this chapter and recommenda-
tions for modification and further research are in Chapter
VI.

NGT Effectiveness

The results obtained from the following measures of the
effectiveness of NGT were analyzed by using the Student's t
value. The range of significant values was computed.

(See. Table 8 for a summary of results.)

Unidimensional Measures

1. The hypothesis that NGT would foster a significantly

greater level of participation on the part of each group

125
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Table 8

Results of Measures of NGT Effectiveness

Range of
Measures Samplé Significance
Mean (p > .95)
Unidimensional
1. Participation 4.023 4.369 to 3.677
2., Efficiency 3.907 4.213 to 3.601
3. Idea guality 3.907 4,138 to 3.676
4., Sense of accomplishment 3.465 3.745 to 3.185
5. Idea quantity 3.837 4,113 to 3.561
Composite
6. Satisfaction 19.140 20.219 to 18.060
7. Effectiveness composite 30.651 32.468 to 28.834
Global
8. Use NGT again _ 2.535 2.751 to 2.319
9. Anticipated plan quality 3.415 3.669 to 3.161
10. Conferences with unstruc-
tured group discussions 3.525 3.754 to 3.296
1l. Commissions/boards with
citizens 3.667 3.896 to 3.438
12, Commissions/boards with
planners 3.342 3.620 to 3.064
13.. Delphi Technique 3.136 3.480 to 2,793




127

member than would traditional interacting group formats

(as perceived by workshop participants) was confirmed. On

a sample size of 43 responses on the post-workshop question-
naire, a mean of 4.023 was obtained. The t test range of
significance was 4.369 to 3.677, a range that leads to the
conclusion the responses were significantly greater than the
3.0 mean which would have been expected if the findings
showed no difference between participation levels in NGT
groups and interacting groups.

2. The hypothesis that NGT was more efficient in time
and effort expended than interacting groups was confirmed.
As in the measure on participation, the sample size was 43.
The sample mean was 3.907 with a t test range of signifi—
cance of 4.213 to 3.601. This finding supports the conclu-
sion that the responses were significantly more positive
than the 3.0 mean which would have been expected if the
participants perceived no difference in efficiency between
NGT and interacting groups.

3. The hypothesis that NGT would generate higher
guality ideas than would interacting groups was confirmed.
The sample of 43 responses had a mean of 3.907 with a t test
range of significance of 4.138 to 3.676. In this ﬁeasure
of idealquality it was assumed that the mean response of
interacting group members would be the "average" response
(3.0 mean) . This finding showed that the responses were

significantly different from 3.0 in the positive direction,
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indicating that participants felt that NGT generated sig-
nificantly higher quality ideas than those produced by
interacting groups.

4, The hypothesis that NGT group members would indicate
a higher sense of accomplishment than they would have felt
in an interacting group format was confirmed. The sample of
43 responses generated a mean of 3.465. The t test range of
significance was 3.745 to 3.185. As was the case in evaluat-
ing the responses on idea quality, the assumption was made
that the mean response of interacting group participants
would be "some" (3.0 mean). The results showed that the
responses were significantly greater than 3.0, indicating
that participants felt a significantly sfronger sense of
accomplishment as a result of the NGT format than would
have been experienced in interacting groups.

5. The hypothesis that participants would perceive
that the quantity of ideas generated by NGT would be
significantly greater than the quantity generated in an
interacting group format was confirmed. The sample size
was again 43. The sample mean was 3.837 with a range of
significance of 4.113 to 3.561. Since the range did not
include the 3.0 expected interacting group mean, this
finding indicated that the workshop participants believed
that NGT generated significantly more ideas than would thé

traditional interacting groups.
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Composite Measures

1. The hypothesis that the perceived level of satis-
faction would be higher for the participants in this work-
shop than that which would have been found in an interacting
group format was confirmed. If there had been no perceived
difference, one would have expected to see a mean of 15.0
(five specific measure scores of 3.0). Instead, the mean
was calculated to be 19.140 with a t test range of signifi-
cance of 20.219 tc 18.060 on a sample of 43 responses} This
finding indicates that the participants were significantly
more satisfied with NGT than they would have been with
interacting groups. The hypothesis that there would be no
significant difference between the sample mean obtained in
this study and the mean found by Van de Ven (1974) on simi-
lar measures (participation, time well spent, idea quality,
idea guantity, and effectiveness) was denied. The signifi-
cant range of the difference of means between the two
samples (this study and Van de Ven's study) was found
to be ~1.96 £ 1.674 (-3.634 to -.286). Because this
range does not include 0, then the difference in the two
means is sighificantly different from 0. This finding
implies that the means of the two studies are drawn from
different populations and are significantly different from
each other. While this finding was not expected, it is of
relatively minor importance because the unidimensional

measures which comprised the two composite measures of
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satisfaction were not exactly the same. In addition, the
results of both measures of satisfaction were in the pre-
dicted directions and significantly more positive than
those from interacting groups. The conclusions concerning
satisfaction were the same in both studies.

2. The hypothesis that the perceived level of effec-
tiveness evaluated on a composite measure of unidimensional
measures would be higher for participants in this workshop
than the level found in a workshop utilizing the interacting
group process was confirmed. If there had been no perceived
difference, a mean of 24.0 would have been expected (eight
unidimensional measures of 3.0). The mean was computed to
be 30.651 with a range of significance of 32.468 to 28.834
on a sample of 43. This confirmed the hypothesized rela-
tionship.

Global Measures

1. The hypothesis that the participants in this work-
shop would perceive that NGT was an effective mechanism for
solar planning in Oklahoma was confirmed. The mean response
to the question on whether the participant would use NGT
again in a similar situation was 2.535 with a range of 2.751
to 2.319 on a sample of 43. The neutral response on this
measure was 2.0 ("Don't know"). The responses to this
question were considered to be the "proof-of-the-pudding"
indication of whether NGT had been effective. The partici-

pants could indicate a response of "Yes", "No", or "Don't
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know". A strong positive response on this measure would
seem to indicate a high degree of success for the NGT
process. The mean response to the question on anticipated
guality of the Solar Plan was 3.415 on a sample size of 41,
The significant range was 3.669 to 3.161, a range which
indicated that the participants felt that the quality of
the plan would be significantly higher due to NGT than it
would have been if traditional planning methods had been
used (response mean 3.0).

2. The hypothesis on the comparison of NGT to four
other planning mechanisms was confirmed. The participants
rated NGT as significantly more effective (as a tool to
~generate planning input) than conferences with small unstruc-
tured group discussion sessions. The sample mean was 3.525
with a range of significance of 3.754 to 3.296 which did
not include the neutral mean value of 3.0. The participants
also rated NGT as significantly better than commissions or
boards composed of business or government officials with
citizen participation. The sample mean was 3.667 with a
range of significance of 3.896 to 3.438 which failed to
include the neutral mean of 3.0. NGT was rated as signifi-
cantly more effective than commissions or boards of business
or government officials with professional planners as
members (no citizen participation). In this case, the
sample mean was 3.342 with a range of significance of 3.620

to 3.064 which did not include the neutral mean of 3.0.



132

As predicted in the hypothesis, NGT was not seen by the
participants as significantly more effective than the Delphi
Technique. The sample mean was 3.136 with a range of signifi-
cance of 3.480 to 2.793 which did include the neutral mean

of 3.0. This findihg is in agreement with the Van de Ven
study (1974).

3. There was a total of 67 comments made on the post-
workshop questionnaire in response to the question concerning
the most positive aspect of the workshop. Of this total,

35 (52.2%) were related to some aspect of participation; 22
(32.8%) were directed toward the equality and balance of
participation in the NGT format; 10 (14.9%) singled out the
capability of NGT to facilitate shared expertise and to
permit each individual's input to be significant; and 3
(4.5%) chose the ability of NGT to minimize the influence of
dominant individuals. The second major group of comments
was directed toward satisfaction. This group contained 10
comments (14.9%) including remarks concerning satisfaction,
sense of accomplishment, task closure, or pooling of judgment.
The third major group (nine responses--13.4%) dealt with the
quantity, quality and variety of ideas generated by the
workshop. The final four groups addressed task-focus,
.'efficiency, group leaders, and pre-planning. There were

six comments (9.0%) directed towards NGT's ability to

retain a strong task-focus, balancing the problem solving

orientation against the social orientation of the group.
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Four (6.0%) were made selecting tﬁe efficiency of the NGT
process as the most positive aspect of the workshop. Two
responses (3.0%) were given concerning the group leaders,
and one (1.5%) was made designating pre-planning as a most
positive aspect.

In summary, the various facets of the participation
capacity of NGT were most impressive to the participants.
This position is.in agreement with the quantitative results
obtained earlier, but it places a much greater degree of
emphasis on the importance of participation in relatioﬁ to
other aspects of NGT than had been previously indicated.
(See Table 9 for a summa£y of the comments; Appendix VIII
for a complete listing.)

A total of 55 comments was made in response to the
question concerning the most negative aspects of the work-
shop. The largest number of comments (12~-21.8%) were
directed at perceived problems with time; i.e., too little
time, too much time, or inefficient use of time. The second
largest numbér (eight--14.5%) indicated dissatisfaction with
the ranking/voting procedure. Most of these comments
paralleled the observation made by Voelker (1977) that NGT
has difficulty dealing with different levels of specificity
~‘among the ideas generated. (See Appendix VIII) The third
"major category of negative responées (seven--12.7%) were
related to the topical questions. This finding confirmed

the admonition made by Delbecqg et al. (1975) that the
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question formulation in the NGT process is a critical step
which must be performed carefully in order for an effective
discussion to result. The fourth major gréup of comments.
(six--10.9%) reflected the belief of some participants that
they (or other participants) did not possess an adequate
knowledge of the subject area or acquaintance with the objec-
tives of the workshop to address effectively the subject.
This finding confirmed the observations made by previous
researchers (Medin, 1975; Voelker, 1977) that some type of
educational or instructional process should precede the NGT
discussion if the participants are unfamiliar with the tech-
nical aspects or background of the subject. The final six
groups contained negative reactions that related to the
NGT discussion characteristics (five--9,1%), the NGT struc-
ture (five--9.1%), inappropriate application of NGT (three--
5.5%), the group output (three--~5.5%), participant problems
(three-5.5%), ahd pre-planning deficiencies (three~-5.5%).

In summary, the three areas of time, the idea ranking
procedure, and the topical questions were the primary irri-
tants for the participants. 1In all likelihood, the time
problems were attributable to requirement for a one-day
workshop--a factor that was dictated by the project funds
- available. The ranking procedure difficulties stemmed from
two areas: (a) participants were unhappy about comparing
ideas at different levels of specificity or abstraction;

and (b) some of them disliked being asked to make priority
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Table 9

Participant Comments

Aspect . Number Percent
Positive Comments
1. Participation 35 52.2
Equality | (22) (32.8)
Shared expertise (10) (14.9)
Minimize dominance (3) (4.5)
2. Satisfaction 10 14.9
3. Idea quantity, guality 9 13.4
4, Task-focus 6 9.0
5. Efficiency 4 6.0
6. Group leaders 2 3.0
7. Pre-planning 1 1.5
Total 67 100.0
Negative Comments
l. Time 12 21.8
P2, Ranking procedure 8 14.5
3. Topical gquestions 7 12.7
4., Perspective 6 10.9
5. Discussion ' 5 9.1
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Table 9--Continued

Aspect Number Percent

Negative Comments~--Continued

6. NGT structure 5 9.1

7. Application of NGT 3 5.5

8. Group output 3 5.5

9. Participants 3 5.5

10. Pre~planning 3 5.5
Total | 55 100.1%

2pue to rounding.
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rankings on a difficult, complex issue. The topical questions
had been anticipated as an area of difficulty. Although the
questions had been reviewed by knowledgeable parties, the
questions apparently failed to be satisfactory to some
participants. This problem could have been due to the word-
ing and structure of the questions or to the difficult
nature of the question topics. Together, these three groups
of comments (time problems, ranking procedure, and topical
guestions) accounted for 49.1% of the negative comments.
Summary

The results reported thus far have generally supported
the hypotheses established in Chapter IV. On the five uni-
dimensional measures of effectiveness, NGT was found to be
significantly more effective than traditional, interacting
groups given the limitations and assumptions made in the
workshop experiment. Similar results were obtained on the
composite and global measures of effectiveness which included
two combined measures, fwo individual measures, and four
direct comparison measures. It was found that a significant
difference existed on the combined measure of satisfaction
between the sample mean and the mean found by the Van de
Ven study (1974). Because the measure was not replicated
.‘exactly, no definitive conclusion could be drawn from this
difference. It was also found that the workshop participants
in this study perceived no significant difference in effec-

tiveness between NGT and the Delphi Technique. This
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relationship had been predicted. While noting the exceptions
identified above, the research results have confirmed the
expectations and predictions made by the researcher.

Research Results on Control Measures

There were three measures of control utilized in this
study. First, research results were analyzed to determine if
participant responses would vary in relation to whether
they were acquainted with the NGT process prior to this
workshop experiment. Second, the results were studied to
establish whether the responses varied in relation to the
participants' occupational categories. The occupational
categories were government, university, and private. Third,
a determination was made to see if responses varied according
to whether the participant had been involved in state or
national planning before the workshop. The responses to
all unidimensional, composite, and global measures of effec-
tiveness were analyzed across these controls. In addition,
the pre-workshop responses were compared to the post-workshop
responses across these controls. (See Table 10 for a summary
of results.) |

1. The hypothesis stating that no significant response
variation would occur in relation to prior exposure to NGT
was denied on seven measures (efficiency, idea quality,
idea quantity, satisfaction, effectiveness, plan quality,
and NGT versus conferences). On the unidimensional measure

of efficiency, the mean for those with prior exposure to
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NGT was 3.077 while the mean for those without prior
exposure was 4.267. The it test on the difference of the
means revealed a range of significance of -.628 to =-1.752,
Since this range does not include 0, the means can be con-
sidered to be significantly different from each other.

On the unidimensional measure of idea quality, the mean

for those with prior exposure was 3.385 and the mean for
those without was 4.133. - The range of significance was -.297
to -1.199, a range which led to the finding that these means
were also significantly different from each other. On the
unidimensional measure of idea quantity, the mean for those
with prior exposure was 3.231 and the mean for those without
was 4.100. The range of significance was =-.325 to -1.413
which indicates that these means were significantly different.
On the composite measure of satisfaction, the mean for those
with prior exposure to NGT was 16.462 and the mean for those
without prior exposure was 20.300. The range of signifi-
cance was -1.788 to -5.888 which meant that the means were
significantly different. On the composite measure of effec-
tiveness, the mean for those with prior exposure was 26.154
and the mean for those without was 32.600. The range of
significance was -2.995 to -9.897 which indicated that the
means were significantly different. On the global measure
of anticipated plan guality, the mean for those with prior
exposure was 3.000 and the mean for those without was 3.586.

The range of significance was -.052 to ~1.120 which indicatéd"



140

that the two means were significantly different. When asked
to compare NGT with conferences using unstructured group
discussions, those participants with prior exposure to NGT
had a mean response of 3.,167. Those participants without
prior exposure had a mean of 3.679. The range of signifi-
cance was -.034 to -.990 which meant that the means were
significantly different. In addition, the ranges of signif—
icance on the measures of participation and desire to use
the NGT again were close to indicating a significant differ-
ence between the sample means in either case. It should be
noted that on each measure {(with the exception of commissions
or boards with citizen participation) those participants who
had not been exposed to NGT prior to the workshop had higher
mean responses than those individuals who had been exposed‘
to NGT before attending the workshop. Prior exposure to NGT
had a strong influence on the perceptions of participants
in this workshop experiment in relation to the effectiveness
of NGT. |

2. The hypothesis that there would be no significénf
variation in responses due to occupational category was
confirmed with one exception. That exception was on the
measure comparing NGT to conferences with unstructured
group discussions. In comparing the responses of partici-
pants from university occupations to those with occupatioﬁs
in private industry, a significant difference was found

between their means. The mean for the university
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participants was 3.267 and the mean for privately employed
participants was 3.867. The range of significance was -.138
to -1.620. All other means between government and university
participants, between government and privately employed
participants, and between university and privately employed
participants were tested and fouﬁd to not be significantly
different.

3. The hypothesis that there would be no significant
variation in responses owing to prior involvement in state
or national planning efforts was confirmed. The testing
of responses means across all specific and general measures
of effectiveness failed to reveal any case where the means
were significantly different.

4, The hypothesis that there woculd be a significant
change in the responses of participants who had not been
exposed to NGT before the workshop between the pre-workshop
questionnaire and the post-workshop questionnaire was
denied. The second half of that hypothesis stating that
there would be no significant change between the pre-workshop
responses and the post-workshop responses for those who had
prior exposure to NGT was confitmed. In testing the differ-
ence of means for both groups on the pre-test, post-test
measures of idea quantity, participation, efficiency, and
anticipated plan quality, no significant difference of means
was discovered. In addition, no significant difference of

means was found when the pre-workshop.responses were matched
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with the post-workshop responses, the difference calculated,
and a t test performed comparing the means of those with
prior exposure against those without.
Summary

The statistical test used to analyze the research
results of this experiment was the Student's t test. This
test was appropriate from the standpoint of the small
sample size and the one-group, post-test experimental design
utilized on most measures in the study. As predicted, the
sample mean responses were found to be significantly larger
than the assumed neutral means on all unidimensional,
composite, and global measures of effectiveness except for
the predicted comparison between NGT and the Delphi Technique.
Contrary to predictions, significant differences were found
on several measures between the response means for those who
had been exposed to NGT prior to the workshop as compared to
those who had not been exposed. As expected, occupational
category and prior involvement with state or national planning
had no significant impact upon the responses of the partici-
pants. Contrary to predictions, there was no significant
change in the perceptions of participants without prior
exposure to NGT between their responses on the pre-workshop
questionnaire and the post-workshop questionnaire. The
prediction that no significant change would occur in the
responses of those participants who had prior exposure to
NGT between the pre-workshop and post-workshop questionnaires

was confirmed.



Table 10

Response Variation on Control Measures®

Control
Measures

Partici-
pation

Effi-
ciency

Idea
quality

plishment

Accom-. .

quantity

Idea

Satis-

faction

Composite

measure

Plan
quality

Use NGT
again

Prior exposure

to NGT:

Yes (mean)

No (mean)

2. Occupational
category:
Government-
University

(mean)

(mean)
Government-

_ Private

(mean)

(mean)

13

30

12

15

12
16

3.538

4.233

4.250

4.000

4.250
3.875

3.077

4.267%*

3.750

3.233

3.750
4.000

3.385

4.133%

3.833

3.867

3.833
4.000

3.231

3.567

3.417

3.333

3.417
3.625

3.231

4.100%*

3.667
3.800

3.667

- 4.000

16.462

20.300%*

18.917

18.933

18.917
19.500

26.154

32.600%*

29.917

30.333

29.917
31.500

3.000

3.586%

3.364

3.429

3.364
3.438

2.231

2.667

2.417

2.533

2.417
2.625

€EPT



Table 10--Continued
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University-~
Private
(mean) 15 4,000 3.933 3.867 3.333 3.800 18.933 30.333 3.429 2,533
(mean) . 16 3.875 4.000 4.000 3.625 4,000 19.500 31.500 3.438 2.625
3. Prior planning
experience:
Yes (mean) 22 4.045 3.818 3,955 3.591 3.818 19.227 30.682 3.381 2,500
No (mean) 21 4,000 4.000 3.857 3.333 3.857 19.048 30.619 3.450 2.571

q5ee Appendix IX for more detailed version of this table.

*Indicates a significant difference in means at p > .95 using the t test.
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Table 10--Continued
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l. Prior expo-
sure to NGT:
Yes (mean) 12 3.167 3.750 3.167 (8) 3.000 12 -,083 -.250 .l67 0.000
No {mean) 28 3.679* 3.625 3.423 (14) 3.214 30 .300 .067 .367 .036
2. Occupational
Category:
Government-
University
(mean) 10 3.400 3.250 3.500 (5) 3.000 1.1 .000 -~-.091 .091 -.222
(mean) 15 3.267 3.846 3.357 (11) 3.273

15 J133 =-.333 .400 .071
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Government-
Private
(mean) 10 3.400 3.250 3.500 (5) 3.000 11 .000 -.091 .091 -.222
{mean) 15 3.867 3.733 3.214 (6) 3.000 16 .375 .313 .375 .125
University-
Private
(mean) 15 3.267 3.846 3.357 (11) 3.273 15 . .133 =.333 .400 .G71
(mean) 15 3.867* 3.733 3.214 (6) 3.000 16 .375 .313 .375 .125
3. Prior planning
experience:
Yes (mean) 20 3.500 3.579 3.450 (15) 3.133 21 .095 -,095 .238 -.105
No (mean) 20 3.550 3.765 3.222 (7) 3.143 21 .286 .048 .381 .150

*Indicates a significant difference in means at p > .95 using the t test.
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CHAPTER VI
CONCLUSIONS, RECOMMENDATIONS, AND DIRECTIONS

FOR FUTURE RESEARCH

The purpose of this applied research experiment was to
make a formal empirical evaluation of the effectiveness of
NGT when applied to a complex problem in a field situation.
The problem addressed was the development of a Solar Energy
Plan for Oklahoma. The study was designed and directed
towards answering the following questions:

1. Would the participants in this study perceive NGT
to be an effective mechanism to provide informational input
into the process of solving a complex problem such as
developing a Solar Energy Plan for Oklahoma?

2., Would the perceptions of the participants, as
reflected in their responses to evaluative questions, vary
significantly in relation to prior exposure to the NGT
process, occupational background, or prior.involvement in
state or national planning efforts?

Conclusions

1. a. NGT appears to represent an effective mechanism to
provide representative, reliable input into the
process of solving complex problems such as develop-
ing a Solar Energy Plan for Oklahoma.

b. NGT appears to be more effective than the traditional

147



148

interacting group process in providing informational

input into the process of solving complex problems

such as developing a Solar Energy Plan for Oklahoma.

If the assumptions are accepted that the participants

were capable of making valid comparisons between their pre-
vious experiences and NGT; that those previous experiences
were primarily face-to-face, interacting group discussions;
and that the evaluation questions used in this study made
a valid assessment of the participants' opinions, then
Conclusion 1lb was strongly supported by the results obtained.
If those assumptions are not universally acceptable, the
value of the study is not lessened significantly because
Conclusion la still stands well supported by the results.
If one completely discards the assumption that the "neutral"
response on the evaluation guestionnaires represented the
response expected for a perception of no difference between
NGT and interacting groups, the results on five unidimen-
sional measures, two composite measures, and five global
measures of effectiveness remain positive and significantly
above the mid-range or average response value. In addition,
participant responses to the open-ended questions identified
the most positive aspects of NGT to be participation, satis-
faction with the proéess, idea quantity, quality and variety,
and task-focus. These aspects were the discussion compo-
nents that NGT was specifically designed to enhance.

Only one of the major categories of negative comments
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pertained to a design characteristic of NGT, That charac-
terist;c was NGT's inability to handle widely varying levels
of specificity among ideas generated. The remaining aspects
of the process identified as most negative were not directed
at inherent characteristics of the NGT process; they seemed
to be the result of problems with preparation for the work-
shop, the training of group leaders, project time and
resource limitations, and the formulation of topical ques-
tions by the project team.

The foregoing conclusions and the research results upon
which they are based generally support the research studies
cited. With two exceptions, they are in agreement with the
Van de Ven study (1974) on measures of satisfaction with‘the
group process, quality of ideas, participation equality,
task-focus, and decision quality or overall effectiveness
of the process. The exceptions are that this study obtained
a significantly different mean on the composite measure of
effectiveness than the Van de Ven study and obtained a strong
positive correlation between measures of satisfaction and
idea quantity where Van de Ven found a weak negative correla-
tion. Both exceptions are suspect since the measures were
not replicated exactly.

The.results of the present study on decision quality
were'also in basic agreement with the results found by
Custafson et al. (1973) and Yost and Herbert (Note 3).

In all three of these studies, the decision quality or
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overall effectiveness of NGT was judged to be significantly
better.than that of interacting groups.

On the measure of idea quantity, this study Waé in
agreement with the Rotter and Portugal study (1969) and the
Vvan de Ven study (1974). In these studies, NGT was found
to generate a significantly greater number of ideas than
the number generated by the interacting group process. From
the standpoint of idea quantity, the present study is not in
agreement with the Green study (1975) which found no signifi-
cant difference between NGT groups and interacting groups.
As was noted in Chapter III, there are methodological prob-
lems with the Green study which make comparisons to this
study suspect.

The results of this study empirically support the
subjective opinions of NGT success rzported by Grabbe
(Note 1) in Hawaii, Metz (Note 2) in Middletown, Ohio,

Medin (1975) in Fond du Lac, Wisconsin, and Voelker (1977)
at Oak Ridge National Laboratories. This study also
encountered the same problems of inadequate participant
preparation (or technical knowledge of the subject) and
widely varying levels of specificity among ideas presented,
as reported by Grabbe (Note 1), Metz (Note é), and Voelker
(1977).
2. Perceptions of the effectiveness of NGT by participants
who had been exposed to.NGT before this workshop were
significantly lower than the perceptions of those who

had not been exposed to NGT.
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This conclusion was based on the significant difference
in the means of the two groups (one with and one without
prior exposure) found on measures of efficiency, idea
guality, idea quantity, satisfaction, composite measure of
effectiveness, anticipated plan quality, and the comparison
of NGT to conferences with small unstructured group discus-
sions. In addition, the difference closely approached
significance on the measures of participation and desire
to use NGT again. Because the measures in this experiment
were only designed to discover whether such a aifference
existed, no evidence was collected tc explain why such
differences occurred. One explanation for such differences
may be that once a person is exposed to NGT, he or she
approaches the next encounter(s)‘with a more critical frame
of mind, judging those successive encounters against previous
NGT discussions and not against the interacting group format.
In addition, once a person is exposed to NGT, future
encounters with the process do not represent the dramatic
change in group discussion format that occurs in the first
exposure. There also may be some explanation to be found
in that once a person is exposed to NGT, he or she will be
more sensitive to the limitations of NGT during later
encounters with the process. Based upon the results of
this study, prior exposure to NGT had a definite negative
impact upon the perceptions of effectiveness indicated by

the participants.
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3. a. Differing occupational backgrounds (government,
university, or private) had no significant influence
on the perceptions of the participants in this study.

b. Prior involvement in state or national planning
efforts had no significant influence on the percep-
tions of participants in this study.

In comparing the difference of means for each of the
four comparisons involved in Conclusions 3a and 3b, only

one instance was discovered where the difference was signif-

icant. That instance was the comparison of the means for

the university related participants and the privately employed

"participants on the measure of NGT versus conferences with

small unstructured group discussions. On all other unidi-

mensional measures, combined composite measures, and indi-
vidual global measures of effectiveness, no significant dif-
ference of means was identified. The same findings occurred
in evaluating the means for the measures comparing NGT to
other planning methods and in comparing the pre-workshop
responses to the post~workshop responses. The evidence
seems to indicate that occupational and prior planning
experience characteristics have no significant impact upon
the perceptions of participants in relation to the
effectivéness of NGT. Conclusions 3a and 3b support the
discussions in Delbecqg et al. (1975) that NGT could be used
effectively in a wide variety of situations where partici-

pants have a great diversity of educational, occupatiocnal,
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and experiential backgrounds,

4, The participants in the workshop perceived NGT to be
significantly more effective to generate input into the
planning process than would conferences with small
unstructured group discussions, commissions or boards
with citizen participation, and commissions or boards
with planners as members. It was not perceived as
significantly more effective than the Delphi Technique.

These conclusions are based on the responses obtained
on the post-workshop gquestionnaire. 1In three of the four
comparisons NGT was rated as significantly more effective
than the planning processes specified; but when compared to
the Delphi Technique, NGT was pot‘per¢eivéd‘as significantly
more effective. This finding is in agreement with the
findings of Van de Ven (1974). Before this study, the first
three of the four comparisons had apparently not been
addressed formally in the literature on NGT. These ccmpari-~

sons had been inferred by studies such as Delbecqg et al. (1975),

Metz (Note 2), and Medin (1975).

Recommendations

1. Group leaders must be well trained in the mechanics and
presentation of NGT if the NGT process is to be effec-
tive.

Of all the operational difficulties encountered in this
workshop experiment, the training of the group leaders

appeared to be the most serious. Based upon the comments
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made in the post-workshop questionnaife and to the researcher,
the unfamiliarity of the leaders with the NGT process caused
time to be wasted in discussion sessions, caused occasional
breakdowns in the process structure during discussions, and
caused confusion during the ranking/voting procedure for
many groups. The Solar Energy Plan Project Team had made
the decision to select group leaders on the basis of high
status and well known reputations in their respective fields.
This selection was done because the team felt that the group
leaders should be able to command the respect of the partici-
pants in their respective groups. The group :leaders in this
study were given explanatory material on how to conduct NGT
discussions; they also participated in a three hour training
session one week prior to the workshop. It was apparent at
the close of the wo;kshop that the trade-off between high
status group leaders with very limited preparatory time and
lower statuvs group leaders with more preparatory training
had not been favorable. Many of the operational problems
mentioned in the negative comments could have been mitigated
by utilizing better trained group leaders. This observation
should by no means be construed to cast criticism at the
~group leaders themselves. These people were busy individuals
and hadAgraciously consented to perform as group leaders
without additional compensation.
2. 1In complex problem situations where some participants

may lack an adequate level of technical competence in
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the specified subject area, some type of education
process should be utilized before the NGT conference
begins.

On the basis of comments made to the project team during
and after the workshop, the researcher is in agreement with
the recommendations made by Grabbe (Note 1), Metz (Note 2),
and Voelker (1977) that participants should possess an
adequate level of technical competence or background knowl-
edge in the subject area for the NGT process to be success-
ful. This recommendation is especially true when the subject
under consideration is complex, multi-faceted, and/or highly
technical. In the workshop experiment, several comments
were made by group leaders and participants that some parti-
cipants did not possess a sufficient understanding of solar
enexrgy to contribute effectively to the group discussion.
While accepting a certain level of bias in such comments,
the statements probably have some merit. The effectiveness
of the workshop may have been improved had some action been
taken to educate all participants on the present "state of
the art" for solar energy. This educational process could
have possibly allowed them to make better judgments on the
implications of solar energy development and their particular
areas of‘expertise.

3. In complex problem situations where several levels of
factor or idea specificity may be involved, the NGT

process should be applied in iterations.
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This experiment encountered the same type problems with
differing levels of factor specificity as the nuclear power
plant siting study of Vbelker (1977) . The researcher in
this study is in full agreement with Voelker that an effec~
tive modification to the NGT process in complex problem solv-
ing environments is to organize the process around multiple
iterations of NGT. Under this arrangement, NGT group(s)
would meet initially to identify a broad list of factors,
ideas, or problems relevant to the question being considered.
Staff personnel supervising the project would analyze this
list and reorganize the factors, ideas, or problems into
common levels of specificity. The NGT group(s) would then
reconvene to consider the reorganized list and to expand
the factors identified within each specificity level. The
process could be repeated as many times as necessary to
achieve the project objectives. This process is essentially
the same as the process recommended by Voelker in relation
to building complex decision models with several hierarchial
levels of factors. The process is also similar to that
followed by the city of Fond du Lac, Wisconsin (Medin,
1975) in narrowing an initial iist of 428 problems identi-
fied by the citizens of that city to a list of thirteen
top priority problems that city officials could concentrate
on solving.

4. In environments where the primary objective is to

~gather broad representative input (i.e., citizens'
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viewpoints), NGT could be applied via multiple work-

shops in many locations.

In situations like those described in Fond du Lac,
Wisconsin (Medin, 1975) and Middletown, Ohio (Metz, Note 2),
representative, reliable citizen input could be gathered
by first thoroughly publiciziﬁg the issue in question and
the information pertinent to that issue, then holding NGT
workshops throughout the area involved. These workshops
could be held in an open format as they were in the Middle-
town case or in a closed format. In the open format, the
place and time of the NGT meeting would be publicized and
people would be assigned to groups of eight to ten members
as they arrived at the meeting. Each group would be led by
a group leader/recorder trained in the use of NGT. In the
closed format, NGT sessions would be conducted for specific
groués and organizations such as unions, civic organizations,
trade associations, and community organizations. In this
instance, the staff personnel supervising the project would
either furnish trained NGT leaders or perform the training
of members of these organizations to lead NGT sessions.

This multiple NGT workshop concept could easily be combined
with the use of several iterations of the process to provide
a high level of citizen participation in the identification,
priority ranking, and suggestion of solutions for public
policy issues at the neighborhood, city, metropolitan, and

state levels of government. The process would fit easily
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into a program such as the Goals for Dallas Projecf which

beéan in 1966 and continues to the present (Goals for

Dallas; 1977).

5. Mechanically, the NGT process could be improved by
having the participants write their ideas on strips of
paper, one idea per strip. During the idea presentation
phase, the participants would read the idea they had
selected and pass the strip of paper to the recorder who
would tape it to a flip chart,

This suggestion would eliminate one of the structural
problems of NGT; namely that of forcing all participants

to wait and remain silent while each group member presents

his or her idea and the recorder writes the idea on a flip

chart or blackboard. The difficulty arises in maintaining
the interest and attention of all group members as this
rather slow process proceeds. This problem was discussed

by Delbecqg et al. (1975) and was also encountered in this

study. This modification should cut the time delay in this

transposition process. In a situation where the appropriate
facilities were available, this process might be further
enhanced by having group members electronically transfer
their ideas onto a screen(s) in front of the group.

Directions for Future Research

1. The variation in perceptions in relation to differences

in prior exposure to NGT should be investigated further.
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The present study has only identified that such a
variation occurred. The next step is for research experi-
ments £o be designed to test for reasons why this variation
was found. The answer to this question has important
implications for the continued use of NGT. If the perceptions
of the effectiveness of NGT diminish after initial exposure
to the process, then perhaps the high success ratings
achieved by NGT in this study and the other studies discussed
in Chapter III were more attributable to the novelty of the
process than to actual substantive differences from other
group problem solving processes. On the other hand, the
explanation may be that participants still perceive NGT to

be highly effective but that they become less tolerant of

its limitations as they experience continued use of the

process. Another possibility is that this finding was
peculiar to this workshop exéeriment and might not be
replicated. Whétever the eventual explanation may be, the
question obviously requires further research beyond that
which presently exists.

2. An empirical field test should be conducted on a level
comparable to this workshop experiment in state govern-~
ment planning, incorporating direct comparisons between
NGT groups, interacting groups, and Delphi respondents
on identical measures.

Because of the limitations of time, money, and

resources, this experiment cculd only evaluate the effectiveness
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of NGT in comparison to assumed or hypothetical response

means. Therefore, any comparison between the results found

in this study and those which might have been found for

interacting groups in the same situation are weakened since

no evidence is available to support the assumed interacting

group responses. The suggested empirical research design

should follow that of the Van de Ven study (1974) with
appropriate modifications to test the additional findings
obtained in this study.

3. An empirical field test should be conducted on a level
comparable to this experiment in state government
planning, incorporating multiple iterations of the
NGT process.

This field test should follow the suggestions made by
Voelker (1977) and the researcher in this study in designing
and evaluating an experiment utilizing several iterations
of NGT. The research could address the solution of a complex
problem or the development of a decision model with hierarchial
levels of factor specificity. The test should be constructed
to evaluate the overall effectiveness of NGT and any variation
in perceptions of effectiveness across different characteris-
tics of the participants involved. The research might also
be structured to compare different group problem solving
methods on identical measures when addressing the same problem.
4, The unexplained low correlations between idea quantity

and participation, participation and sense of accomplishment,
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sense of accomplishment and efficiency, participation

and anticipated plan quality, and anticipated plan

quality and sense of accomplishment should be investi-
gated further.

The measures utilizéd in this study were capable of
identifying the above correlations, but they were not capable
of providing any evidence as to why such relationships
existed. At this point, a question exists as to whether
these correlations would be repeated in an experiment
similar to this study. If they are replicated, then evi-
dence should be provided to answer the question "why?" such
correlations exist since they do not conform to intuitive
logic.

5. The application of electronic methods to NGT should be
investigated.

The application of present "state of the art" elec-
tronics to NGT represents an area of possible refinement
which has remained relatively untouched. One of the major
drawbacks to NGT is that the group members must meet in a
face-to-face environment. Yet to be determined are the
possible effects of using NGT in a situation where partici-
pants are geographically separated and conduct the NGT
session via talkback television, cable television, telephone
conference calls, or interactive computer terminals. This
‘process could have vast potential impact both in terms of

bringing together experts from many specialty areas and/or
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gathering broad samples of citizen input on various public
issues. The feasibility of such a process is considerably
enhancéd by the continuing developments in micro-miniaturiza-
tion which are occurring in the world of computers and
related hardware components.
Summary

This study has answered affirmatively the question of
whether the participants would perceive NGT to be an effec-
tive mechanism to provide informational input into the
process of solving a complex problem such as developing a
Solar Energy Plan for Oklahoma. In reaching this con-
clusion, this study generally supports the findings made by
earlier researchers (Chung & Ferris, 1971; Delbecq et al.,
1975; Grabbe, Note 1; Gustafson et al., 1973; Knippen & Van
Voofhis, 1974; Medin, 1975; Metz, Note 2; Mosley & Green,
1974; Rotter & Portugal, 1969; Van de Ven, 1974; Voelker,
1977; Yost & Herbert, Note 3). One of the major contribu-
tions of this study has been the discovery that percepticns
of NGT effectiveness by participants with prior exposure to
NGT were significantly lower than the perceptions of those

without prior exposure to the process.
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STATE SOLAR ENERGY PLAN

Introduction

The recognized crisis in the management of our energy
resources has created an urgent need for each state to have
a centralized coordination of each state's energy and con-
servation activities. Each state must move rapidly to not
only manage effectively its indigenous energy resources to
help meet its future energy needs, but to effectively interact
with each other to provide a coordinated management of the
nation's energy resources.

It is extremely urgent that major activities in alter-
nate energy sources such as solar, be included in state
planning now if Oklahoma is to avoid a major decline in
revenue along with the depletion of its fossil fuels.
Recognizing this, the State Department of Energy plans to
develop and implement a state Solar Energy Plan. This effort
will be integrated into the Department's overall Energy and
Conservation Programs.

The Department will be assisted in developing the
Solar Energy Plan by the three major universities in Oklahoma
who have.many years of experience in Solar Energy Research
and Development.

The Plan

The State of Oklahoma is in total agreement with ERDA

173
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in that there is an urgent need for each state to have a
viable plan to implement the utilization of solar energy as
rapidly as possible. Ultimately, ERDA's aim to have acceptance
of solarization and the creation of a viable solar energy
industry will come about when a majority of the states
actually implement a plan. Oklahoma fully supports this
need for effective solar energy technology transfer to the
private sector and recognizes that the key to accomplishing
this is effective communications. To provide this effective
communication, Oklahoma's plan will emphasize the acquisi-
tion, assimilation and dissemination of solar oriented
data/information.

To provide a more effective Solar Energy Plan we
propose to conduct a "Goal Setting/Prioritizing Workshop"
aimed at involving as many resource experts in the shortest
period of time with a minimum of expense. The approach to
the workshop will follow a structured pattern called the
"Nominal Group Process" developed by Dr. Andre Delbecq of
the University of Wisconsin. The workshop participants
will be selected primarily from Oklahoma and will be
knowledgeable about the subject areas considered. Tentatively,
these subject areas include Planning Methodology, Legal and
Public Policy, Consumer/Producer Impacts, Information/
Technology Transfer, Demonstration Program, and R & D
Program. The end result will in effect be an assessment
of Oklahoma's Solar Energy situation with priorities and

approaches to the problems established to develop a viable
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state plan.

The workshop outputs will be assimilated and evaluated
by the Project Team. The results will then be the basis for
the plan development. To accomplish the technology transfer,
- the plan will call for Oklahoma to establish a unified
approach to solar data/information collection and dissemina-
tion. The plan will call for a demonstration program to be
coordinated with the orderly establishment of a solar-
related industry to manufacture and maintain components and
systems utilizing direct solar energy. This will be an
integrated effort to at least initially help produce stan-
dards and evaluation tests, and procedures that will result
in acceptable performance criteria and standards. The Plan
will call for the State to develop public education and R & D
programs through full utilization of Oklahoma resources and
capabilities.

The Plan's primary objective will be to implement a
Solar Energy Program that will focus on analysis and possible
solutions of problems associated with effective use and
management of the State's solar resources in terms of
environment, people, facilities and the development of
immediate, intermediate and long range goals. Ideally the
plan wili serve as a model that other states could modify
and use in terms of their specific needs. In other words,
one of the products of developing the Oklahoma Plan will be

a generalized approach any state could use simply by inputing
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the constraints and other variables imposed by the particular
state.

The proposed structure and responsibilities of the
State's Solar Energy Organization are shown in Figure 1.

The Task Force Planning Group includes representatives
from Oklahoma's three major universities. Professor Bruce
V. Ketcham, State Coordinator for Solar Energy (Director of
Solar Projects, Tulsa University), is assisted by Mr. Ralph
C. Martin (Director, Program Development,}University of
Oklahoma), and Dr. Jerald D. Parker (Associate Director,
Engineering Energy Laboratory, Oklahoma State University).
Professor Ketcham will be responsible for the overall
direction of the proposed planning effort. The Planning
Group will draw upon the resources from their respective
institutions as well as from the State Department of Energy.

The highly important Advisory Group will be formed
immediately in order to provide the best possible input to
the Planning Group prior to actual development of the Plan.
In addition, their counsel will be essential for the imple-
mentation of the Plan. The Group will be comprised of
representatives from all the user and target groups and will
provide many of the workshop participants. They will
assist in the form of an overall advisory capacity with
special committees formed for each functional activity.

Implementation

Until an actual plan is devised, it is difficult to
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address the implementation phase or phases. However, some
of the implementation will of necessity”take place concurrent
with development of the Solar Energy Plan. For example the
State Coordinator of Solar Energy has been-appointed along
with his Task Group. Mechanisms for effective liaison with
the Federal Agencies as well as with the various user and
target groups will actually be developed as the plan is
being developed.

The State Plan will recommend an Implementation Approach.
However, it is envisioned that thgre will be at least two,
possibly three approaches but they cannot be speculated

upon at this time.
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II.

III.

Iv.

WORKSHOP OBJECTIVES

Plan Development
1. Provide information to develop effective plan

2. Identify specific information sources

. 3. Develop definitive planning framework

4, Approach to developing plan

5. A detailed structure of the plan

6. Realistic appraisal of accomplishing project goals
(problems; limitations; etc.)

Multidisciplinary Group as Workshop Participants

1. Get as many brains together at one time as possible

2. Get as broad a group as possible to provide
assistance |

3. Involve representatives of state, university,
manufacturers, consumers, etc.

Subject Areas of Plan

1. Accumulate list of concerns resulting from
application of solar energy

2. Help define major needs in growth and development

of solar energy in Oklahoma

3. Understanding of Oklahoma's solar energy environ-

ment with priorities and needs of the plan.

‘4. Identify specific areas the plan should address

Suggest Solutions to Problems Generated by Use of

Solar Energy
180
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Increase Interest and Involvement in Solar Energy
l. Obtain group of concerned citizens (from workshop,
etc.) that will participate in future activities
2. Establish interest in solar energy in state
government and the general public
3. Get publicity (visibility)

Identify Technology Transfer Device(s)
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GROUP I

QUESTION—-SESSION 1l
Group 1. Identify the goals and objectives of a State Solar
Energy Plan and rank them in order of importance
(priority) according to short term, intermediate
term, and long term categories. The group will
receive a summary list of the goals and objectives
submitted via the Pre~Workshop Questionnaires.
QUESTION-~-SESSION 2
Group 1. Identify the MAJOR elements or components that
should be included in the structure of the State

Solar Energy Plan. (If appropriate, give specific

examples, critical incidents, information sources,
potential resources, etc.)
QUESTION~--SESSION 3
Group 1. Identify the SUB-ELEMENTS or SUB-~COMPONENTS within
each major category of the structure of the State
Solar Energy Plan. Identify those specific areas
which should be addressed in the assessment of the

Oklahoma energy situation/environment. (If

'-appropriate, give specific examples, critical

incidents, information sources, potential resources,

etc.)
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GROUPS II-VI

(QUESTIONS FOR ALL GROUPS IDENTICAL)

QUESTION--SESSION 1
What goals and objectives should a State Solar Energy Plan

address in relation to Topical Subject Area? Specify your

responses according to short term, intermediate term, or

long term categories. (If appropriate, give specific

examples, critical incidents, descriptions of behavior,
information sources, existing resources, potential resources,
etc.)

QUESTION-—-SESSION 2
What problems (critical problem dimensions) can you identify
in relation to developing and/or implementing a State Sclar

Energy Plan with regards to Topical Subject Area? Be

specific. (If appropriate, give specific examples, critical

incidents, descriptions of behavior, information sources,

existing resources, potential resources, etc.)
QUESTION-~SESSION. 3

What solutions (solution components), including implementing

devices, would you propose to aid in developing and imple-

menting a State Solar Energy Plan with regards to Topical

Subject Area? Be specific. (If appropriate, give specific

examples, critical incidents, descriptions of behavior,

potential resources, etc.)
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PRE-WORKSHOP EVALUATION

How many unique ideas do you anticipate that the Workshop

Format (which has just been explained) will generate

compared to group discussion situations you have experi-

enced prior to this Workshop? (Circle One)

a. many more b. few more c. about the d. few less e. many less
ideas ideas same ideas ideas ideas

How much participation (each group member entering their

ideas into the discussion) do you anticipate that this

format will foster compared to group discussion situa-

tions you have experienced prior to this Workshop?

(Cirxrcle One)

a. much less b. little less c. the same d. little e. much
partici- participa- partici- more more
pation tion pation parti- parti-

cipation cipation

How efficient (amount of information generated for the

. time and effort expended) do you anticipate that this

- format will be in selecting goals, identifying problems,

and generating ideas compared to alternative planning
methods you have used or seen used before this Workshop?
(Circle One).
a. much more b. little more c. equally d. little e. much
. efficient efficient as ef- less ef- less ef-
ficient ficient ficient
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How would you expect the quality of the Oklahoma Solar
Energy Plan (developed using the format just explained)

to compare with the gquality of the same plan if it was
developed using alternative planning methods with which - .
you are familiar?

a. much b. little c¢. the same d. .little e. much

lower lower quality higher higher
quality quality quality quality

Have ycu been directly involved with the development of
state or national plans prior to attending this Workshop?
(Circle One)

a. Yes b. No
You consider yourself to be most closely associated with

which of the following groups or institutions? (Circle

One)

a. State b. Federal c. University d. Privaﬁe
Government Government Enterprise

e. Other (Please Specify)

Do you presently perform most of your work-related
activities in Oklahoma? (Circle One)

a. Yes b.‘ No
Were you acquainted with this process (The "Nominal
Group Technique") before attending this Workshop?
(Circle One)

a. Yes b. No

Name (Optional)
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Note: Your name and responses will be kept strictly confi-
dential. Our reason for requesting your name is to
allow the comparison of your responses about the
Workshop Format at various stages of the planning

process.
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POST-WORKSHOP EVALUATION

PART I

In your judgment, what were the most important positive

aspects of this specific Workshop format?

In your judgment, what were the most important negative

- aspects of this Workshop format?

How many unique ideas did the Workshop format generate

compared to group discussion situations you have experi-

enced prior to this Workshop? (Circle One)

a. many b. few c. about the d. few less e. many less
ideas ideas same ideas ideas ideas

How would you rate the guality of the ideas selected by

your group in this Workshop? (Circle One)

a. Excellent b. Good c. Average d. Fair e. Poor

- How much participation (each group member entering his/

her ideas into the discussion) did this kind of process

- foster compared to group discussion situations you have

experienced prior to this Workshop? (Circle One)
a. much less b. little less c¢. the same d. little e, much
partici- participa- partici- more par- more par-

pation tion pation ticipation ticipatio:x
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How efficient (amount of information.generated for the
time and effort expended) was this workshop format in
seiecting_goals, identifying problems, and generating
ideas compared to alternative planning methods you have

used or seen used before this Workshop? (Circle One)

a. much more b. little c. equally d. little e. much
efficient more as ef- less less
efficient ficient efficient effi-
| cient

How would you expect the guality of the Oklahoma Solar
Energy Plan (developed using this Workshop format) to
compare with the quality of the same plan if it was
developed using alternative planning methods with which
you are familiar? (Circle One)

a. much b. little c. the d. little e. much
lower lower same higher higher
guality quality quality quality quality

As a tool to generate input into the planning process,

how would you rate this Workshop format compared to the

following methods:

a. Conference with small unstructured group discussion

sessions
1) better 2) the same 3) worse 4) don't know

b. Commission or board composed of business/government

officials with citizen participation

1) better 2) the same 3) worse 4) don't know
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11.

Note:

12.
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c¢. Commission or board with business/government

officials and professional planners as members

{no citizen participation)

1) better 2} the same 3) worse 4) don't know
d. Delphi Technique

1) better 2) the same 3) worse 4) don't know
As a participant in this Workshop, how much of a sense
of accomplishmen£ do you feel in relation to your
efforts today? (Circle One)
a. very much b. much c¢. some d. very little e. none
If you were in charge of a major planning effort at this
level, would you use this particular Workshop process?
(Circle One)

a. Yes b. Not Sure c. No

Name (Optional)

If you placed your name on the Pre-Workshop Question-
naire and this Questionnaire, you may disregard ques-
tions 12-15. Your name and responses will be kept
strictly confidential. We need your name or the
responses to questions 12-15 to make a valid evaluation
of this Workshop format.

Have you been directly involved in the development of

state or national plans prior to attending this Workshop?

(Cixrcle One)
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14.

15.
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You consider yourself to be most closely associated
with which of the following groups or institutions?

(Circle One)

a. State b. Federal ¢c. University d. Private
Government Government Enterprise
e. Other ' ' (Please Specify)

Do you presently perform most of your work related
activities in Oklahoma? (Circle One)

a. Yes b. No
Were you acquainted with this process (The "Nominal Group
Technique") before attending this Workshop? (Circle One)

a. Yes b. No

PART II

Please write down any comments or suggestions (e.g., infor-

mation sources, existing/potential resources, reactions,

etc.) which would aid in the expeditious development of a

high quality, effective Oklahoma Solar Energy Plan.
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WORKSHOP FORMAT

I. All participants will be assigned to work groups of
5-9 members. (See Participant List)

II. There will be three work sessions and during each
session, each group will consider one major question
relating to solar energy. (See Schedule and Sample‘
Questions)

III. The group leader will ask each member to silently
write brief responses to the question for 10-15
minutes.

IV. The leader will then proceed sequentially around the
table asking each member to read one of his/her
responses. The responses will be written on flip-
charts in front of the group. The round-robin
sequence will continue until all responses have been
presented.

V. A discussion period will follow in which each response
is examined in sequential order to clarify and to
present arguments for or against that particular
response,

IV. After the discussion, each group member will indi-

. vidually select the five most important responses
and then prioritize their selections. Their votes

will then be combined with the votes of the other
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group members to arrive at an overall group ranking

of the responses.
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WORKSHOP SCHEDULE
July 26, 1977

OKLAHOMA STATE CAPITOL BUILDING

I. (8:30-8:55) INTRODUCTION (Senate Chamber)
A. Objectives of Workshop and Plan (FProfessor Bruce
Ketcham)
B. Structure of Workshop (Mr. Blair Stephenson)
II. (8:55-9:00) WORK SESSIONS
A. (8:55-9:00) Move to Group Rooms (Rooms 533A, 533B,
419a, 419B, 419C)
B. (9:00-10:30) First Work Session
C. (10:30-10:50) Break
D. (10:50-12:15) Second Work Session
ITI. (12:15-1:30) LUNCH (Capitol Cafeteria--Basement)
Iv. (1:30-3:00) THIRD WORK SESSION
V. (3:15-4:30) GENERAL SESSION (Senate Chamber)
A. Presentation of Results
1. Group I--Mr. Charles Hill
2. Group II--Dr. Earl Sneed
- 3. Group III--Dr. John Bills
4. Group IV--Dr. B. G. Schumacher
5. Group V--Mr. Alan Lower
6. Group VI--Dr. Jerald Parker
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B. General Discussion (Dr. Parker)
C. Closing Remarks and Workshop Evaluation (Dr. Parker)
VI. (5:30-7:00) INFORMAL DISCUSSIONS (Sheraton Century
Center Hotel, Green Country Rdom}
VII. (7:00~9:30) DINNER MEETING (Sheraton Century Center
Hotel, Green Country Room)
A. Comments (Professor Bruce Ketcham)
B. Comments (Dr. Frederick Koomanoff, Dr. Eugene
Frankel, Program Manager, ERDA)
C. Summary of Workshop Results and Followup (Mr.

Ralph Martin)
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POST-WORKSHOP EVALUATION

Positive Comments

Participation (Equal, Balanced, Wide and Representative

Input, Maximum Feasible Participation)

l'

(e [-] ~ o)) ;]
L[]

:10.
11.

12.

Participation by everyone--no dominance by anyone,
i.e., equal opportunity to express

It encouraged, almost required, every participant to
come up with ideas, to take part

Everyone was able to present all his ideas and to
have them discussed

The opportunity to have input from each participant

plus the evaluation of each input by the entire

_group

Participation on an equal basis by the fuil_group
Equalized participation among workshop members
Provide an equalization of input by all participants
More participation from everyone

Giving each individual a chance to express all his
views and ideas

Chance for participation by each individual
Enhanced interaction and participation by all group
members

Everyone in our committee participated and was suc-

. cessful in expressing his or her ideas. Format was

~good.

201
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14.
15.

l6.
17.
18.
19.

20.
21,

22.

202

It did draw everyone into the discussions

All involved had adequate chance for input

The format forces a reaction and comment from each
participant

Everyone must participate

Forced participation

Forced interaction and direction

Insured that each person contributed input to the
session

Forced participation from all attending

Maximum participation by all members

It did get everyone involved

B. Participation (Shared Expertise) and Significance of

Individual Input

1.

2.
"30

-4,

Breadth of expertise and experience represented by
participants; also the breadth of perspectives
Gathering together of expertise

Contact among people who are themselves resources
Brain-trust; democratic idea sharing without
excessive ego interference

The variety of interests available to provide input
A comparison of the perceptions of diverse interests
(by comparing outputs of various sessions)

The getting together of men and women of diversified
backgrounds for the purpose of addressing a common

public concern
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8. The opportunity for me (and hopefully, others) to
hear views and opinions from a cross-section of
interested and knowledgeable people
9. Exposure to the viewpoint of others
10. Small group
C. Participation (Minimize Influence of Dominant Individuals)
1. No one dominated; no parliamentary problems; friendly
'atmosphere
2. Control, somewhat, dominance by one individual
3. The process should reflect more of a combined
concensus of the appropriate people than other
methods. This does not say it is of higher quality
(The Plan).
D. Satisfaction (Sense of Accomplishment or Task Closure,
Pooling of Judgement) |
1. Sense that something was accomplished
2. A platform was reached
3. It produced some results
4. Something is being done
5. Statement of operational objectives
6. Positive information available for a program
7. Arriving at voluntary, participatory concensus
8. Interchange ideas
9. It provided a forum for developing some individual
thoughts

10. It makes you think
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F.

G.
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Creativity (Quantity, Quality, Variety of Ideas)

1.
2,
3.
4.

5.

6.

7.

8.

9.

Development of multiplicity of ideas

Generation of a large volume of ideas

Development of shopping lists

Provided a shopping list to aid in preparation of
the Plan

The large number of ideas that could be introduced
in a short time

The range of ideas related to a single question
The quality of contributions was high; possibly a
reflection of the group, as well as the method
Many good ideas surfaced--discussion time was
limited but in general it was pretty good

Collection of ideas

Task-Focus (Problem Solving vs Social Orientation)

1.

2.
- 3.
4,
-5,

‘6.

It provided an orderly way of sifting these ideas,
selecting the most promising. A very productive
approach.

Structured the discussion

Maintained structured program and schedule

A more structured way of developing ideas

Limiting of unimportant discussion (B.S.)

The methodology employed

Efficiency (Accomplishments in Specific Period of Time)

1.

The process was a very efficient procedure to

accumulate several ideas from different people
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participating in the workshop
2. Got consensus on specific recommendations quickly
3. It promotes a great savings in time
4. It was time saving
H. Group Leader
1. The process is less dependent upon a good leader
although we did have a good one (Technology Transfer)
2. Group leader has a definite role in the success of
this format
I. Pre-Planning

1. Pre-planning

Negative Comments

A. Time (Too Little, Too Much, Inefficient Use of Time)
1. Attempts too much in too little time
2. Not enough time for idea clarification or to
complete ideas expressed
- 3. Not enough time allowed td thoroughly discuss each
idea presented
4, After the initial list of ideas was developed,
there should have been a much longer and unstruc-
tured time allocated to combining, summarizing,
and catagorizing the ideas
5. Not enough time to discuss
6. Did not allow enough time to discuss recommendations
7. Shortage of time to enforce coherence among somewhat

similar and related concepts and ideas
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11.

12,
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Too many topical ideas permitted less time for dis-
cussion of ideas on their own merits

Not enough time for re-cap and reevaluation of the
top 5 ideas. It took all our time to achieve them
but not enough time to expand them.

There was not adequate time for detailed informa-

tion to be gathered--it all ended up being a bit

~general in nature.

Perhaps all three sessions could have been held
during the morning.

The sessions (workshop) were too long--90 minutes,
three times is a long time to sit and discuss even

though the format provides for equal time.

Ranking/Voting Procedure

1.

Although a list was made of goals, problems, and
solutions, there is no real concensus, or minority

opinion that can be called. However, if all the

~groups are locked at, the same kinds of questions

occurred in most of them.

Frustration over the fact that the recording and

- voting method did not allow us to consider alterna-

tive processes. Individuals tended to contribute
steps of a particular planning process or epistemo-
logy, instead of alternate ways to plan. Therefore
the vote was on items or steps within the planning

process which had been recorded and the results
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made little sense.

The priority list of the long list gave you apples
and oranges.

Inability to tie together the loose ends, i.e.,
many disconnected ideas not well integrated.
Lists of ideas at different levels of abstraction
and much overlap of thought.

The voting tended to treat the ideas presented in
an artificial manner. The time could have been
better spent in consolidating and rephrasing the.
presented ideas.

Doubtful logic in selecting five "most important"
problems and solutions

Difficult to place many aspects in priority as

required

C. Topic Questions

l.

N 2 L]

Questions were not clear and well defined

Depended too much on the phraseology of the ques-
tions posed. No one present could clarify them
sufficiently. ©No distinction in questions between
qualitative differences of means and ends. Some

of us think in processes not nouns.

" Questions should be stated in more detail

The subjects (at least for planning and methodology)
were too broad for "delphi®
The sensitivity of the process to the guestion state-

ment
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6. No opportunity for the group to first define the
question so it was mutually understood with limits
involved and so it was agreed to be the most
important question relative to the class (group?)

7. Lack of clarity as to whether objectives identified
in Session I should form the basis for problems
and solutions discussed in Sessions II and III

D. Inadequate Perspective (Preparation, Overview, Information)

1. Inadequate preparation through handout materials;
examples of goals, objectives, problems, solutions

2. Needed a little more overview discussion at the
beginning:

--overall approach (the plan)
--background
~--rationale |

3. ‘Too much unknown about workshop needs

4, The process depends on the level of knowledge by
participants

5. A person's creative thinking is limited by the
familiarity of that subject area to the person

6. Since we looked at each question or topic separately,
we did not get the BIG picture, i.e., goals-
problems~solutions (our fault) |

E. Discussion
1. Defirnition of ideas and focusing of ideas--there

was definite improvement on this at the last session.
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Does not provide for input of background and reason-
ing

Did not allow for development, refinement, or

amplification of ideas. Superficial recommendations -

were often voted on without modification.
Lack of weight given to comments by some method
Occasionally, the significance of a point was lost

amidst the editing and summarization

F. Structural Complaints

l.
2.

3.

Lack of flexibility (however this is solvable)

' Not being able to participate in all discussion

_groups

Not enough mingling with those from other disci-
plines, the last group session (mass) could have
been used for some kind of final concensus on the
few top suggestions or could have had a moderator
identify three of the single most important goals,
etc.

Spontaneity and positive feedback associated with
dynamic leadership were missing

Discussions could still be dominated by strong

individuals

G. Inappropriate Application of NGT

1.

This format was not as effective in resolving
solar energy issues as it would be resolving range

rights between cattlemen and sheepmen after a long
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history of range wars. It is a good technique for
reconciling ideas but not creating them.

2. We started at the wrong stage of plan development.
We were left with the feeling that we had simply
re-supplied broad approach ideas such as must
surely have already been contemplated. In that
sense, there was a feeling of being used in order
to report to the granting authority that there was
broad citizen input, even though our contribution
is likely to have only minimal impact on such a
Plan as may be adopted. We needed to start with
at least the outline of a tentative plan and spend
our time evaluating, refining, and adding to the
same.

- 3. Cost
H. Group Output
1. Duplication could be considered negative
2. Redundant information coming out
.3. Most conclusions were too general--however that
would be expected from ary program having this role.
I, Participant Problems
1. People side tracked the questions
. 2. Appeared to be some difficulty in groups confining
ideas and diséussion to their assigned area, however
this can be handled editorially by the project group

.3. Some participants had a little trouble clarifying
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their ideas in a summary way; even shifted from
one theme to another in mid-sentence. In some
cases, I felt this summary statement roughly
approximated what was originally suggested. This
was generally the fault of. the sbeaker-—not a
serious flaw--because in general the ideas were
clear and good.
J. Pre-Planning Deficiencies

1. Leaders were not experienced

2. Much time spent in deciding how to do tasks since
process is not familiar

- 3. Lack of variety of backgrounds in the session on

R &D
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Table 10

Response Variation on Control Measures

) Sy Q + o U B ] >
[o] e . .
c & 98 3 g Lk 7 4 g 5 g 08
B oon i g -H g o~ 0 u o o A g o f g o~ -
5 3 i .88, 88 849 _$5 53 §§_ 2% g @
O = Z A A ZE O0ZE H OR & Gz H oz 36 B8 =m0 L e R B 8R
1. Prior exposure
to NGT .
Yes ( mean) 13 3.538 13 3.077 13 3.385 13 3.231 13 3.231 13 16.462 13 26.154 12 3.000 13 2,231
No {(mean) 30 4.233 30 4.267 30 4.133 30 3.567 30 4.100 30 20.300 30 32.600 29 3.586 30 2.667
Range .035 to =~.628 to -.297 to .272 to -.325 to -1.788 to ~2.995 to -,.,052 to .020 to
-1.425 ~1.752% <=1.199* ~,944 =~ =1.413% -5.888% -9.897* =1.120% -.892
2, Occupational
category:
Government.-
University
{mean) 12 4.250 12 3.750 12 2,833 12 3.417 12 3.667 12 18,917 12 29,917 11 3.364 12 2.417
{mean) 15 4.000 15 3.933 15 3.867 15 3.333 15 3.800 15 12.933 15 30.333 14 3.429 15 2.523
Range 1.068 to .679 to .55¢ io -.686 to .563 to 2.662 to 4.126 to .585 to .494 to
-.568 ~1.045 -.618 -.519 -2.695 -4.958 -.715 -.727

-.830
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Table 10--Continued

L B L & > 9 B
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Government- ’
Private
(mean) 12 4,250 12 3.750 12 3.833 12 3.417 12 3.667 12 18.917 12 29.917 11 3.364 12 2,417
(mean) 16 3.875 16 4.000 16 4.000 16 3.625 16 4.000 16 19.500 16 31.500 16 3.438 16 2.625
Range 1.299 to .539 to .480 to .587 to .412 to 2.414 to 3.389 to .623 to .340 to.
-.549 -1.039 -.814 -1.003 -1.078 -3.581 -6.556 ~.771 -.756
University-
Private
(mean) 15 4.000 15 3.933 15 3.867 15 3.333 15 3.800 15 18.933 15 30.333 14 3.429 15 2.533
(mean) 16 3.875 16 4.000 16 4.000 16 3.625 16 4.000 16 19.500 16 31.500 16 3.438 16 2.625
Range 1.007 to .641 to .408 to .418 to .474 to 2.047 to 3.221 to .581 to .409 to
-.757 -.775 ~.674 -1.002 ~-.874 ~-3.181 -5.561 -.599 -.593
3. Prior
planning
experience:
Yes (mean) 22 4.045 22 3.818 22 3.955 22 3.591 22 3,818 22 19.227 22 30.682 21 3.381 22 2.500
No (mean) 21 4.000 21 4.000 21 3.857 21 3.333 21 3.857 21 19.048 21 30.619 20 3.450 21 2.571
Range .745 to .436 to .564 to .819 to .521 to 2.366 to 3.744 to .446 to .366 to
-.655 -.800 -.369 -.303 ~.599 -2.008 -3.618 -.584 -.508

*Indicates a significant difference in means at the 0.95 level using the t test.
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Table 10=--Continued

[} [}
I g e H
% 0 m % m m Pre-~Test/Post Test
5 H 0 A o g Q
) g B o A Qg 3 > 1
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U] 0 g o O - o o 3 d o (1% ~ 3
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l. Prior exposure

Yes (mean) 12 3.167 12 3.750

26 3.423 14 3.214 30

.345 to .513 to .1l65 to
-.858 -.941  :=.931

28 3.679 24 3.625
-,034 to

No (mean)

Occupational
category:
Government-

University
8 3.250 10 3.500 5 3.000 11

15 3.267 13 3.846 14 3.357 11 3.273 15 .133

.869 to .714 to .610 to
-.583 -1.260 -.876

12 3.167 8 3.000 12 -.083

.300

~000

12 -.250 12 .167 11 0.000

30 .067° 30 .367. 28 .036

571 to .404 to :...665 to
-1.205 -,804 =737

11 -.091 11 .091 9 -.222

15 -.333 15 .400 14 .071

.726 to .371 to 1.031 to

sTe



Table 10--Continued

[2] 9]
& E o 5 w o Pre-Test/Post Test
[} [=RN | s
0o 3 0 A 0 g o
) g b A H - o 3 >y 1
~ o 0 0 v e ] o + e 5
0 4 3 w0 noo ol e - U o Dy D
3 @ ! T s  E s A £ & I a B g A
: s: 55 ES ¢ B LE @8 0§
O = ZUSZUSZUBZQ&ZOZmQZ&LOEEg'
Government-
Private
{mean) 10 3.400 & 3.250 10 3.500 5 3.000 i1 .000 11 =-.091 11 .091 9 =-,222
(mean) 15 3.867 15 3.733 14 3.214 6 3.000 16 .375 15 .313 16 .375 16 .125
Range .035 to .159 to .992 to 1.118 to .265 to ,569 to .388 to .521 to
-.988 -1.125 -.420 -1.118 -1.015 -1.376 ~1,006 ~1.215
University- '
Private
{mean) 15 3.267 13 3.846 14 3.357 11 3.273 15 ,133 15 -,333 15 ,400 14 071
(mean) 15 3.867 15 3.733 14 3.214 6 3,000 16 .375 16 .313 16 .375 16 .125
Range -.138 to .562 to .851 to 1l.071 to .295 to .401 to .712 to .731 to
-1.620* ~.336 -.565 ~.526 -.779 -l .692 -.662 -.838
3. Prior planning
experience:
Yes (mean) 20 3.500 19 3.579 20 3.450 15 3.123 21 .094 21 -.095 21 .228 19 -.105
No (mean) 20 3.550 17 3.765 18 3,222 7 3.143 21 .286 21 .048 21 .381 20 .150
Range .414 to .275 to .791 to .748 to .313 to (663 to .4C4 to .370 to
-.514 -.647 -.331 -.767 -.594 -.948 -.690  -.881

*Indicates a significant difference in means at the 0.95 level using the t test.
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