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ABSTRACT 

The increasing complexity of decision situations has 

required organizations to integrate more types of expertise 

and consider more criteria for effective group decision 

making. Researchers have begun to examine how computer based 

support in the form of a Group Decision Support System 

(GDSS) can enhance the process and outcomes of decision 

making groups. This dissertation investigated the impact of 

a GDSS for strategic planning impact analysis. The GDSS was 

based on the Stakeholder Identification and Assumption 

Surfacing Model. 

A controlled laboratory experiment was used to 

compare the process and outcomes of 4-person groups which 

had GDSS support, comparable manual support, and no support. 

The experimental task was a policy statement requiring 

undergraduates to have a personal computer for admittance to 

a business college. Groups were asked to determine a list 

of the most critical stakeholders who would be impacted by 

the policy, and their assumptions regarding the policy 

statement. 

Measures were ta]cen on decision outcomes (decision 

quality, decision time, and satisfaction with the outcomes) 

and decision process variables (quantity of unique 

alternatives, distribution of individual participation, and 

satisfaction with the process). Additionally, observational 
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data was recorded through the use of videotape recordings of 

the sessions. 

The major findings of the study are: 1) Decision 

quality is enhanced when groups use a structured 

methodology; 2) Decision time was shortest in the 

unstructured groups, with GDSS groups finishing somewhat 

faster than manual structured groups; 3) satisfaction with 

the outcomes was not different between structured and 

unstructured groups, however it was higher in the GDSS 

groups compared to the structured manual groups; 4) Quantity 

of unique alternatives was much higher in the groups using a 

structured methodology; 5) Distribution of individual 

participation was more equal in groups using a structured 

methodology; and 6) Satisfaction with the process was not 

different between structured and unstructured groups, 

however the GDSS groups were more satisfied than the 

structured manual groups. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

"Effective organization strategies and policies are 

key ingredients of successful enterprise. Just why strategy 

and policy are dominant contributors to organizational 

success is rooted in the familiar expression 'if you don't 

know where you are going, any road will take you there'" 

(Thompson and Strickland, 1978). 

Strategy can be defined as a comprehensive 

description of an organization's master plan for achieving 

its goals, objectives, and purposes -- in that order. The 

strategy indicates how the organization plans to get where 

it wants to go. By providing the organization with its 

directional signals, strategy shapes those decisions and 

actions which must be initiated to move the organization 

toward its goals and objectives (Thompson and Strickland, 

1978) . 

Policy is used to guide and control strategy 

implementation and to indicate how internal organization 

processes will function and be administered. Policy refers 

to the organizational methods, procedures, and practices 

associated with implementing and executing strategy. Policy 
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is subordinate to and supportive of strategy (Thompson and 

strickland, 1978). 

Determining the organization's strategies and 

policies is a critical activity. The future of an 

organization may be based on one course of action. Often 

this activity is accomplished by a group of decision makers 

in meetings. Planning and decision making can be one of the 

most complex and difficult intellectual activities in which 

man can engage. A particular need in group planning and 

decision-making tasks is to coordinate the activities of 

individuals or subgroups who may have different perspectives 

and priorities (Rathwell and Burns, 1985). 

Planning is clearly a decision-making process, but 

equally clearly not all decision making is planning (Ackoff, 

1970). In order to improve the quality of group decision 

making, problems inherent in group decision making must be 

addressed. Frequently, groups fail to consider a wide range 

of alternatives and fail to involve all of their members 

(Watson, 1987). Additionally, they often fail to give the 

problem before them the attention it warrants (Swap and 

Associates, 1984). Another concern lies in the lack of 

fairness of the group. Many members are not constructive in 

listening and responding to comments. (Swap and Associates, 

1984) . 

This dissertation addresses the problem of improving 

group decision making in organizations, specifically 
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decision making related to strategic planning impact 

analysis. In particular the effects of computer-based 

support, manual support and no support will be evaluated. 

organizations are becoming increasingly complex. 

This problem of greater complexity in the environment also 

causes strategic planning and decision making to be more 

complex. In order to make effective plans and decisions, 

more variables must be considered and more relationships 

between those variables are created and must be evaluated. 

Huber and McDaniel (1986) have even suggested that 

organizations be designed around structures and processes 

that facilitate decision making. 

One proposed solution to assist managers in decision 

making has been the development of Decision Support Systems. 

watson (1983) defines a decision support system to be an 

interactive system that provides the user with easy access 

to decision models and data in order to support semi

structured and unstructured decision-making tasks. These 

systems have traditionally been designed as stand-alone 

systems for use by one person at a time. 

However, the increasing complexity of decision 

si tuations has required organizations to provide or allow 

for more types of expertise and the consideration of more 

criteria. One way this is accomplished is in decision-

related meetings. Managers, and other professionals, spend 
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a good deal of their time in decision-related meetings; 

meetings where people possessing different facts, expertise, 

and points of view share and use information in order to 

select their individual or collective courses of action. 

The current and increasing complexity and turbulence of 

organizational environments can only heighten demands for 

such information exchange and use (Huber, 1984). Problems 

inherent in group meetings must be addressed to make 

meetings more effective and efficient. One of the most 

recent approaches in dealing with this "group" decision 

making process, has been the use of Group Decision support 

Systems. 

A Group Decision Support System (GDSS) is an 

interactive computer-based system which facilitates 

solutions of unstructured problems by a set of decision 

makers working together as a group (Desanctis and Gallupe, 

1985). Kraemer and King (1986) have modified that 

definition to include any computer and communications-based 

support of group work, including but not limited to decision 

making. They also suggest that the problems most often 

dealt with in GDSS are partially structured rather than 

unstructured. A GDSS consists of hardware, software, people 

and procedures. These are arranged to support a group of 

people in a decision-related meeting. A GDSS aims to 

improve the process of group decision making by removing 

common communication barriers, providing techniques for 
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structuring decision analysis, and systematically directing 

the pattern, timing, or content of the discussion 

(DeSanctis and Gallupe, 1987). The natural decision process 

of a group is more affected as the sophistication of the 

GDSS technology increases. 

1.2 Purpose of this Research 

Managers face many different types of decisions 

daily. One set of decisions they are involved with deal 

with strategic management, and }.:ore specifically, planning. 

The purpose of this research is to address the following 

question: 

How will the use of Group Decision Support 
Systems, in comparison to a structured manual 
process and an unstructured manual process, 
affect group perfo~mance and attitude in 
decision making for strategic planning impact 
analysis? 

This research attempts to analyze the effectiveness 

of a GDSS in improving the planning/decision making 

environment in organizations for performing an impact 

analysis of a strategic plan. The broad categories this 

research will attempt to evaluate are 1) the impact of the 

GDSS on the decision process, and 2) the impact of the GDSS 

on the decision outcomes. The decision process is composed 

of activities that occur as the group attempts to arrive at 

a solution. These may include alternatives generated and 

distribution of participation. The decision outcomes can be 
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described as measures taken after the group has arrived at a 

solution. 

quality. 

These may include decision time and decision 

The research will be accomplished through a lab 

study comparing groups with computer support, groups with 

comparable manual support, and groups with no support. All 

of the groups will be given the same policy statement on 

which they will analyze the impacts. The research offers 

potential contributions to both theory and practice. 

Results could provide insights into alternative impact 

analysis planning strategies, and into GDSS design. 

1.3 Scope of this Research 

This research is an exploratory study that attempts 

to understand how a GDSS will affect strategic planning 

impact analysis performed by small groups of decision 

makers. The research is limited to using groups of upper 

level undergraduate students in the business college of the 

University of Arizona; using one specific planning task in 

all cases; and using a GDSS, or equivalent structured manual 

process, that has been specifically designed to assist in 

performing an impact analysis of a strategic plan. 

1.4 organization of the Dissertation 

This dissertation is organized into seven chapters. 

A brief summary of the remaining chapters is presented. 
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This chapter 

examines writings in three areas: group processes, decision 

making and planning, and group decision support systems. 

Additionally, the applicability of these areas to this 

research is presented. This review presents research prior 

to this study and provides justification and support for the 

dissertation research. 

Chapter Three Group Decision Support System 

Design. Chapter 3 presents the Group Decision Support 

System. Details of the the underlying model upon which the 

system was built will be described. The design of the GDSS 

will be explained, as well as differences between the model 

and the GDSS. 

Chapter Four - Conceptual Model and Hypotheses. 

Chapter 4 describes the conceptual model on which the 

research is based. The hypotheses to be investigated are 

developed and explained. 

Chapter 5 Research Methodology. Chapter 5 

describes the research methodology. The independent, 

dependent, and controlled variables are discussed, as well 

as the experimental design, task, subjects, and the research 

setting and procedures. Observations from the pilot study 

are also included. 
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Chapter 6 Analysis of Experimental Results. 

Chapter 6 reports the analysis of the data and the results 

of the research in terms of the hypotheses presented. 

Additionally, observational data is examined. 

Chapter 7 Discussion, Impl ications, and 

Conclusions. The dissertation concludes with Chapter 7, 

which summarizes the findings, including their implications. 

The limitations of the research, as well as the 

contributions are presented. Suggestions for future 

research are also included. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

This study of Group Decision Support Systems is 

built upon three major bodie~ of knowledge. The first area, 

group process literature, is very broad. Therefore, this 

review will concentrate on the aspects of major importance 

to this dissertation. A framework for studying groups will 

be presented and its relevance to this study will be 

discussed. The second area discusses literature in planning 

and decision-making. Again the focus will be on the areas 

of importance to this dissertation, specifically strategic 

planning impact analysis. The third area reviewed is 

literature in Group Decision Support Systems. Literature of 

previous experimental analyses of GDSS will be discussed. 

The final section included in this chapter will discuss the 

applicability of these three areas to this dissertation. 

2.2 Relevant Prior Research in Group Process 

Groups are the instruments through which much work 

gets done. Much of the world's business, and a lot of its 

pleasure, takes place in groups. Interest in learning about 

groups is a natural consequence of how widespread and 

important they are. (McGrath, 1984). 
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McGrath (1984) suggests a conceptual framework for 

the study of groups. This framework asserts that the 

essential feature of a group is the interaction of its 

members. He suggests that four major classes of inputs set 

the conditions under which group interaction occurs. These 

inputs are: 

o Properties of individuals 

o Properties of the stariding group 

o Properties of the task/situation 

o Properties of the surrounding environment 

A synopsis of each of these inputs is discussed. This 

conceptual model for the study of groups is illustrated in 

Figure 2.1. 
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Properties of the group 

members as individuals include, but are not limited to, 

biographical and demographic information, personality 

dispositions, beliefs, attitudes, goals and expectations. 

These properties are brought into the group interaction by 

the members. They may also affect the group interaction and 

must be taken into account to understand and predict aspects 

of group interaction. 

Properties of the standing Group. When groups have 

been working together, they develop patterned relationships 

among themselves. This may be characterized as the group 

structure. For example, questions such as 1) Do the members 

get along? or 2) Do they have differences in influence 

power? affect the relationships in the group. Size and 

length of association are also factors 

Understanding these relationships 

understanding the groups interaction 

relations may influence group processes. 

in this category. 

is critical to 

as these prior 

Properties of the Task. The selection of the task 

is an important variable in accounting for differences among 

groups (McGrath, 1984). McGrath created a group task 

circumplex using the body of research on task typologies. 

The circumplex model is divided into four quadrants, each 

containing two task types. Figure 2.2 illustrates this 

model. Quadrant I, Generate, is composed of planning tasks 

and creativity tasks. Basically these can be classified as 
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either generating plans or generating ideas. Quadrant II, 

Choose, contains intellective tasks and decision-making 

tasks. Intellective tasks are tasks in which there is a 

correct answer, while in decision-making tasks there is no 

correct answer, however the group selects a preferred 

alternative. In Quadrant III, Negotiate, the two tas]c types 

are cognitive conflict and mixed-motive. Cognitive 

conflict tasks involve resolving conflicts of viewpoint, 

while mixed-motive tasks involve resolving conflicts of 

interest. Quadrant IV, Execute, contains Contests/Battles 

and Performances. The contests/Battles tasks are those that 

have the group in competition with an opponent, with results 

in terms of a winner and a loser. Performance tasks involve 

meeting standards of excellence with results tied to these 

standards, rather than victory over an opponent. 

Accounting for the task is critical in understanding the 

groups interaction. 
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Properties of the Environment. The properties of 

the environment include conditions of the physical 

environment, the social environment, and the technological 

environment. Interventions such as structure or computer 

support change the characteristics of the environment. 

These changes can affect how members behave, and therefore 

affect group interaction. 

The central point of this framework is the acting 

group. The group interaction process is the collective 

behavior, relative to one another, of the acting group 

members. It is the outcome of the interaction of th~ 

properties of the individual, standing group, 

task/situation, and environment. This framework provides a 

model from which one can study the interaction of groups. 

2.3 Relevant Prior Research in Decision Making 
and Planning 

This section will present underlying characteristics 

of decision making and planning, strategic planning process 

models, and a review of computer based support for strategic 

planning. 

~.3.1 The Nature of Decision Making and Planning 

Planning is a basic organizational decision-making 

activity often requiring the judgment and expertise of a 

group of organization members (Rathwell and Burns, 1985). 

Currently, there is much interest in the improvement of 
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Huber (1980) lists three 

reasons for management's interest in decision making; 1) it 

affects managers' career rewards and satisfaction; 2) it 

affects the lives and fortunes of the people with whom and 

for whom they work; and 3) it takes up a good deal of time 

and effort. 

Huber (1980) defines decision making as involving 

three components; 1) activities dealing with problem 

identification, definition, and diagnosis, 2) activities 

dealing with the generation of alternative solutions, and 

3) activities dealing with evaluation and choice among 

alternative solutions. 

These components of decision making are also present 

in the planning and policy-making process. Several authors 

have presented detailed models for carrying out the planning 

and policy-making process (Steiner and Miner, 1977; Koontz, 

O'Donnell, and Weihrich, 1986). Most of these models 

support the following steps: 

1. A felt need for change, for problem solving, whether 

this be in the form of a potential opportunity, an 

impending crisis, or a changing business environment. 

2. Problem formulation. structuring the issue as a 

planning or policy problem to be solved. 
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3. Premising. Choosing and communicating the particular 

sets of goals, obj ecti ves, facts, assumptions, and 

hypotheses that will be taken as the presumptions or 

"givens" in deriving any policy. 

4. Generating alternative courses of action. 

5. Evaluating alternative courses of action. 

6. Choosing a policy. 

7. Implementing the chosen policy. 

8. Monitoring, evaluating, and reviewing performance and 

redefining the initial problem. 

However, planning and policy-making possess traits 

unique from decision making. Ackoff (1970) identified 

several characteristics that make planning a special kind of 

decision making. These include: 

1. Planning is something done in advance of taking 

action; it is anticipatory decision-making. 

2. Planning is required when the future state desired 

involves a set of interdependent decisions - a system 

of decisions. 

3. Planning is a process that is directed toward 

producing one or more future states which a~e desired 

and which are not expected to occur unless something 

is done. 

Effective strategic decision making and planning 

require the decision makers to correctly analyze 

in the environment and identify a 

the trends 

set of 
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problems/opportunities which might have significant 

implications for the strategy. 

2.3.2 strategic Planning Process Models 

Every real wo~ld policy problem is related to every 

other real world problem (Mason and Mitroff, 1981). This 

statement becomes increasingly important as one realizes 

that every time a policymaker attempts to solve a 

particular policy problem he or she must consider its 

potential relationship with all other problems. Most 

problems facing policy makers today are complex; they a~e 

tightly woven or twined together. Mason and Mitroff (1981) 

identified three characteristics of complexity in policy 

making: 

1) Any policy-making situation is comprised of many 

problems and issues, 

2) These problems and issues tend to be highly 

interrelated. Consequently, the solution to one 

problem requires a solution to all the other 

problems. At the same time, each solution creates 

additional dimensions to be incorporated in the 

solutions to other problems, and 

3) Few, if any, problems can be isolated 

effectively for separate treatment. 

An especially troublesome aspect of complexity for 

policymakers is that it is organized. Although organization 
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is usually considered the route to the solution of a complex 

problem, in reality organization in complexity can become an 

insurmountable barrier to the solution of a problem (Mason 

and Mitroff, 1981). Many corporate policy planning and 

strategy issues exhibit this property of organized 

complexity. Policies formulated to solve one problem create 

other problems and many unintended consequences unfold as 

the underlying structure plays itself out. 

Dissatisfaction with planning and the corresponding 

decision-making has resulted in the formation of structured 

methodologies for decision-making. Several approaches or 

process models have been created to help deal with this 

organized complexity exhibited in many of these tasks. 

These structured methodologies include Brainstorming 

(Osborne, 1953), Nominal Group Technique (Delbecq and Van de 

Ven, 1971) and the Delphi Method (Dalkey, 1969). 

Methodologies specific to planning have also been developed. 

One approach in assisting planning involves 

situation audits. A situation audit is an assessment of a 

company's performance compared to its competition. Rowe, 

Mason, and Dickel (1982) describe several ways of assessing 

a company I s situation. The first method is the strategic 

four-factor analysis. This involves analyzing a company's 

external environment/strategic plan, its organizational 

considerations, its internal environment/strategic control 
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and its resource requirements. A second method, the company 

capability profile, can assess the company's strengths and 

weaknesses in dealing with threats and opportunities in the 

external environment. The third method is WOTS-UP 

(weaknesses, opportunities, threats, and strengths) 

analysis. This can help determine whether an organization 

is able to deal with its environment. 

Decision scenarios (Wack, 1985a & 1985b) are another 

approach to planning in an increasingly turbulent 

environment. The approach of decision scenarios is to 

accept uncertainty, try to understand it, and make it part 

of the reasoning involved in planning. scenarios allow the 

planners to surface assumptions upon which their plans are 

developed, debate those assumptions, and reorganize their 

mental model of reality. 

A third approach deals with environmental analysis 

(Rowe, Mason, and Dickel, 1982). Environmental scanning is 

one method of determining threats and opportunities in the 

environment. This may be accomplished through an 

Environmental Threat and Opportunity Profile (ETOP). 

strategic Assumption Surfacing and Testing (SAST) (Mason and 

Mitroff, 1981) is another method for ensuring that the 

critical assumptions underlying a policy are addressed. 

In order to ensure success upon implementation of a 

plan, the impact of that plan must be investigated. The 

SAST model can be used to help identify the stakeholders who 
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will be affected, the assumptions that those stakeholders 

hold in regards to the plan, and a determination of which 

stakeholders and assumptions will have a critical effect on 

the success of the plan. The SAST process is discussed in 

detail in section 3.2. 

2.3.3 computer Support for strategic Planning 

In addition to the creation of structured 

methodologies for planning, new research is involved in 

analyzing the effectiveness of computerized methodologies 

for planning. The general aims of using computer suppor.t in 

planning are to allow the generation of more ideas, more 

information on the implications of these ideas, and to widen 

the scope for making choices to all those affected (Rathwell 

and Burns, 1985). Distributed Decision Making (DDM) is a 

framework for information systems support suited to 

requirements of increasing participation. It allows for 

interacting decision support systems in an organization to 

allow groups to cooperate ~.,ith one another (Rathwell and 

Burns, 1985). 

However, more research is needed to investigate the 

affects that a GDSS may have on the planning process. 

A GDSS can offer several features which may provide 

effective support for the planning process. These include 

providing structure to the process, anonymity of input 

ideas, task focus rather than people focus, voting, and 
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rating of alternatives (Sambamurthy, 1987). Current 

research by V. Sambamurthy at the university of Minnesota is 

investigating the effectiveness of a GDSS on the process of 

strategic issue diagnosis. 

This study concentrates on the effectiveness of a 

GDSS on part of the strategic planning process: analyzing 

the environment by looking at the impact of a plan or 

policy. 

2.4 Relevant Prior Research in GDSS 

The increase in decision-making complexity has led 

to the need for more group interactions to propose solutions 

to the decision problems. An emerging body of research 

suggests that group decision support systems have the 

potential to increase group decision-making effectiveness 

(Zigurs, 1987; Applegate, 1986; Gallupe, 1985; Lewis, 1982; 

Steeb and Johnston, 1981). 

Group Decision Support Systems (GDSS) in operation 

are rarely encountered today. Kraemer and King (1986), in 

an extensive review of Group Decision Support Systems, found 

that currently there are only three GDSSs which they 

considered operational. However, it is believed that the 

use of GDSSs will increase over the next few years. 

Previous research into GDSSs has involved the issues in the 

design of a GDSS (Huber, 1984), and fundamental features of 

a GDSS and environments to support a GDSS (DeSanctis and 
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Gallupe, 1985). Current research at the University of 

Arizona and the University of Minnesota is involved in 

analyzing different aspects of GDSSs effectiveness and 

operation. A review of maj or research into GDSSs is 

presented in the remainder of this section. The review is 

presented in chronological order of the study. 

Steeb and Johnston (1981) conducted an experimental 

study of the Perceptronics system, which measured the 

effectiveness of a group decision aid. This system uses a 

decision tree methodology to guide a group through rational 

problem solving. They compared groups who used the decision 

aid to those who received no aid. The results of this study 

showed that the groups which used the aid considered more 

attributes and came up with larger numbers of events. The 

aided groups also obtained a higher quality decision and 

were more confident and satisfied with the decision. 

However, the aided groups took more time to reach their 

decision. In this experimental setting, Steeb and Johnston 

felt that the decision aid proved to be a useful tool. 

Their study provided a foundation for future 

research into the impact of a GDSS. They suggested decision 

process variables and decision outcome variables which could 

be measured. The limitations of this research arise from 

the use of a specific GDSS, a specific task and no 

conclusive results about the reasons for the apparent 
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benefits or lack of benefits in the use of GDSS technology. 

Specifically, are the benefits, if they exist, derived from 

the decision process being structured, or from the 

structured process being computerized? 

In another study Lewis (1982) devised and tested a 

GDSS in his doctoral dissertation. The GDSS, Facilitator, 

supported group discussion. He compared groups with no 

support, groups with structured manual support and groups 

wi th GDSS support. The decision task remained constant 

across all groups. Lewis found that the groups exposed to 

the GDSS did not rate the quality of their solution higher 

than the other groups, though they did rate the creativity 

of their process higher. Additionally, he found that the 

number of alternatives considered was 

us ing the GDSS than for the groups 

higher for groups 

in the other two 

treatments. The GDSS groups also felt that no one person 

had a strong impact on the leadership of the group, as 

compared to the manual groups. 

Ruble (1984), in his doctoral dissertation analyzed 

the effectiveness of a GDSS on decision outcomes and 

learning. He used a laboratory study comparing groups who 

used the GDSS to groups who did not use the GDSS. His 

results were that no differences were found in the 

groups using the GDSS and those who did not, in terms of 

decision quality and rate of learning. Ruble suggests that 

the complexity of the task may have had some impact on these 
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results. Another factor may have been that the groups who 

were assigned to the GOSS treatment had a sizable variance 

in their usage of the GOSS. 

Gallupe (1985) researched the impact of task 

difficulty in the use of GOSS technology. He compared the 

decisions of 3-person groups which had GOSS support to 3-

person groups with no support. Groups were given either a 

task with a high level of difficulty or a low level of 

difficulty. The major findings of his study include: 1) 

GOSS technology enhanced decision quality, particularly for 

high difficulty tasks, 2) Oecision time is not affected by 

use of a GOSS, 3) Confidence in the decision and 

satisfaction in the process are reduced when a GOSS is used 

regardless of the tasJc difficulty, 4) The number of 

alternatives considered is increased in the use of a GOSS, 

and 5) Participation is unaffected by GOSS support or task 

difficulty. 

Applegate (1986) conducted action research using 

participant and structured observation methods to study a 

GOSS for Idea Generation and Management. Executives using 

the MIS Planning and Oecision Lab at the University of 

Arizona were observed. She investigated three areas; 1) 

the dynamics of the idea generation process during 

electronic brainstorming, 2) the influence of the technology 

on the idea generation process, and 3) the satisfaction of 
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the planners with automated brainstorming for idea 

generation in a group setting. The major findings of the 

study indicated that automated, networked idea generation 

could assist planning groups in generating ideas during a 

planning session. Participation among members was 

equalized, minimal group interaction was observed, and high 

levels of satisfaction with the process and the outcome of 

the sessions were reported by the planners. While over 100 

planners, from a variety of organizations, participated in 

the study, no formal hypotheses were tested. However the 

richness of the observation.s provided valuable results for 

future studies. 

Watson (1987) researched the use of a GDSS with 

three and four person groups for a preference allocation 

decision. He compared groups with no support, structured 

manual support and computerized support. Watson found that 

1) the GDSS did not increase group consensus, perceived 

decision quality, equality of influence, or satisfaction 

with the solution, when compared to either the unaided or 

manually aided groups, 2) The use of the GDSS lowered 

decision scheme satisfaction, and 3) Group size did not 

affect group behavior in the GDSS assisted groups. These 

results again contradict previous findings. Several 

limitations of the work include: 1) some users of the GDSS 

were unsure of how to use the system, even after the 

experiment had been in progress for some time, 2) groups 



40 

using the imposed structure, both manual and computerized, 

found that the structure was unfamiliar and difficult to 

use, and 3) the task, one in which students had to allocate 

funds from a foundation to requesting groups, was foreign to 

most participants. 

Beauclair (1987) examined the effects of a GOSS for 

process support on small group decision making in her 

dissertation. The two process support applications 

investigated were voting/rating and brainstorming. Groups 

were assigned to one of four conditions: control (no 

computer support), computerized brainstorming-manual 

voting/rating, manual brainstorming-computerized 

voting/rating, 

voting/rating. 

from three to 

or computerized brainstorming-computerized 

Group size, a controlled variabIE~, varied 

five members to help ensure results 

generalizable across small groups. Task, training, 

motivation and computer literacy were the remaining 

controlled variables. The results of the experiment 

indicated that computerized brainstorming did not result in 

more positive attitudes toward the decision, did not result 

in more active participation and did not result in higher 

quality interactions. The same results were obtained upon 

looking at the effects of computerized voting/rating. 

Groups did not express more positive attitudes toward the 

decision, they did not participate more actively, and they 
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did not have high quality interactions. In the combined 

condition, both brainstorming and voting/rating 

computerized, no significant interaction effects were found. 

Attitudes toward decision were not more positive, 

participation was not more active and the quality of the 

interactions was not higher. Additionally no differences 

were found in the time to decision or the quality of the 

decision. 

An interesting result of the study occurred during 

the debriefing of the groups. The subjects in the 

computerized treatments raved about how comfortable they 

were in the setting. Thus their oral reports of perceived 

satisfaction did not match their performance or written 

self-reports. These subjects also thought they participated 

more actively than they normally would in a traditional 

setting. 

The most recent research in Group Decision Support 

Sys"tems was completed by Zigurs (1987). In her doctoral 

dissertation she analyzed the effect of computer based 

support on influence attempts and patterns in small group 

decision making. She manipulated the group size, three and 

four person groups, and the type of technological support, 

computerized or structured manual. The task required the 

groups to choose a given number of individuals, from an 

applicant pool, to be admitted to a special studies program. 

The major findings of the study were 1) there was no 
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significant difference in the overall amount of influence 

behavior between GDSS and non-supported groups, 2) the 

distribution of influence behavior was more even in the GDSS 

groups, 3) no differences were found in the expression of 

undue influence between the different technologies, 4) 

influence patterns were different between the GDSS and non

supported groups, and 5) group size had no effect. 

Table 2.1 presents a summary of the experimental 

research studies reviewed, the variables of interest in each 

study, and the outcomes. The results of these prior studies 

present obvious contradictions. This indicates that future 

research is needed to provide support to the hypothesis that 

a GDSS can provide benefits to a decision-making group. 

DeSanctis and Gallupe (1987) present several interesting 

ideas. They suggest that Group Decision Support Systems can 

be designed with three levels of support. Incorporating 

these levels with McGrath's "circumplex model" for different 

task types (see section 2.2 for additional information on 

this), they suggest that future research into the impact of 

a GDSS should address questions of the effectiveness of a 

GDSS in these different levels combined with different task 

types. 



Table 2.1 

Summary Table of Experimental GDSS Research (1) 

Variablesl Decision Decision Satisfaction Satisfaction Participation t1ulber of 
Researcher Tile Quali ty 'til Decision wi Process Alternatives 

Senerated 

Steeb fa SOSS > SDSS > SO 55 > 
Johnston No SOSS No S05S No SOSS 
(1981 ) 

LeNis "0 Less SDSS ) 
11982J Difference DOlination No 6DS5 

'tIith SOSS 

Ruble tlo 
(1984) Difference 

SalluDe No I SDSS } I BOSS ( I No I SDSS } 
(1985) Difference No SDSS No 6DSS Difference No 60SS 

Applegate SDSS helped SOSS helped SDSS helped SDSS helped 
(198b) Equalize 

Watson (2) Structurei tiD No (SDSS ( St11 { No (3) 
(1987) NS Di fference Di fferl!llLe NS Difference 

Beauclair No No No No (4) 
(87) Di fference Difference Difference Di fference 

Notes: 

1 Zigurs (1987) measurements were unique to her study. analyzing influence 
behavior. and are not included in this table 

2 He compared structure through a GDSS and a manual process to no structure 
(SM = Structured Manual. NS = No Structure) 

3 Measurement was of Equality of Influence 
4 Keasurement was of More Active Participation 
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2.5 Discussion 

The three areas discussed in this section all have 

an impact on this research. The applicability of each 

section to this research will be described. 

McGrath's conceptual framework provides four inputs 

necessary for group interaction. As this study is working 

with small groups, the framework can be applied. Properties 

of the group members will not be directly manipulated in 

this research. subjects will be drawn from the same pool, 

and should therefore exhibit similar properties. In 

looking at properties of the standing group, the size of the 

group is an important variable. In this research it will be 

held constant at four. The task properties are also 

important to the group interaction. This research uses a 

GDSS for planning that contains two types of tasks on 

McGrath's circumplex. The starting point of the GDSS is 

that the group already has a plan/policy statement and is 

ready to evaluate the impact of that plan. Involved in this 

is generating stakeholders who are affected by the plan, and 

the assumptions that those stakeholders hold. After this 

has been completed the assumptions are rated and prioritized 

into a list indicating which ones are the most critical to 

the effective implementation of the plan/policy. The dual 

nature of the GDSS necessitates the use of two of Mcgrath's 

tasks. The first is a Type 2 task : creativity. This is 

the process of generating stakeholders and assumptions. The 
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second is a Type 4 task : Decision-making wi th no right 

answer. This is involved with analyzing, rating, and 

prioritizing the assumptions that have been generated. As 

with any plan/policy there is no right answer, however there 

may be a better choice at anyone point in time. The final 

input into McGrath's circumplex are the properties of the 

environment. The nature of the support provided to each 

group is the variable of interest in this category. other 

variables will be held as constant as possible. 

The GDSS this research is based upon is the 

strategic Assumption Surfacing and Testing Model (Mason and 

Mi troff, 1981). section 3.2 describes this model. 

Strategic Assumption Surfacing and Testing has been widely 

used by its developers and has proven useful in planning by 

groups. 

usage. 

This previous work has been with non-computerized 

The results obtained through analysis of a 

computerized version should prove interesting. 

The prior research into group decision support 

systems provides indications of where future research should 

be directed. No previous research has dealt specifically 

with the planning process. In this regard, this research is 

a first attempt in investigating the effectiveness of a GDSS 

for planning. with the lack of consensus from previous 

research into GDSS effectiveness, perhaps a framework as 

suggested by DeSanctis and Gallupe (1987) is necessary. 
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This may provide indications of what type of intervention, 

for what type of task is appropriate and/or beneficial. 

This framework is discussed in section 4.2. 
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CHAPTER 3 

GROUP DECISION SUPPORT SYSTEM DESIGN 

3.1 Introduction 

The Group Decision Support System investigated in 

this study is modeled after the Strategic Assumptions 

Surfacing and Testing (SAST) model described by Mason and 

Mitroff (1981). This chapter presents the SAST model, the 

design of the GDSS, and discusses the differences between 

the two. 

3.2 SAST Model 

"We all live our lives according to the assumptions 

we make about ourselves and our world. To cope better, we 

need to surface those assumptions and to challenge them. 

New assumptions then become springboards to effective 

change" (Mason and Mitroff, 1981). 

An organization I s strategy may be thought of as a 

set of assumptions about the current and future behavior of 

that organization I s stakeholders. SAST is a participative 

planning process designed to help identify those 

stakeholders and their assumptions. Its purpose is not to 

simply restate and confirm the obvious, but to go beyond and 

examine what was previously taken for granted. SAST has 

been found to be helpful in uncovering the critical 
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assumptions that underlie policies, plans, and strategies. 

The process has been specifically designed to uncover and 

challenge the key assumptions on which every business plan 

or action rests. Further, it helps managers make better 

judgments with regard to the reasonableness of their 

assumptions (Mason and Mitroff, 1981). 

SAST has been designed to deal with the wicked 

problems of organized complexity. While SAST has strong 

implications for all of the steps in the planning process 

described in section 2.3, Mason and Mitroff believe it is 

during the second and third stages, problem formulation and 

premising, that SAST is most usef",l. During these stages the 

planning process is concerned with management's 

understanding about its company. SAST deals with these 

dimensions of a firm's reality. However, SAST has strong 

implications for use throughout all of the steps of the 

planning process. 

SAST is composed of five phases: 1) Group 

formation, 2) Assumption surfacing and rating, 3) Debate, 

4) Information requirement analysis, and 5) Final 

synthesis. To begin the SAST process, it is necessary for 

the organization to provide an issue or policy, and a 

decision making group. 

The group formation strategy applied in SAST is to 

separate a large group into several small homogeneous 

groups. Included in Mason and Mitroff's reasoning for this 
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strategy were the conclusions that 1) small groups tend to 

perform better than large groups on problem-solving tasks, 

and 2) several properly constituted homogeneous groups 

outperform large heterogeneous groups in terms of problem 

solving effectiveness. (See Mason and Mitroff, 1981, for a 

more thorough analysis of the supportive reasoning). The 

following two tasks are performed by each of the small 

homogeneous groups. 

The assumption surfacing phase involves two distinct 

steps. The first task is to identify the stakeholders of 

the policy. Stakeholders are identified as the entities 

both inside and outside the firm who have a vested interest 

in the problem and its solution. After the stakeholders 

have been identified, policy assumptions that the 

stakeholders possess must be surfaced. Assumptions are what 

must be assumed about each stakeholder so that the policy or 

strategy is optimal. The assumption surfacing tasks are 

performed by each of the groups. 

During the debate phase 

evaluates each assumption they 

involves negating the assumption; 

each group critically 

have generated. This 

if the opposite of the 

assumption were true, 

policy/strategy? A 

would this significantly impact the 

"no" answer indicates that the 

assumption is not very critical to the problem and may be 

discarded. The next step in the debate phase invol ves 
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testing each assumption for importance and certainty. 

Importance means that the assumption should have a 

significant bearing on the outcome of the policy/strategy 

chosen and implemented. certainty means that the assumption 

should be as self-evident and certain-to-be true as 

possible. Ratings are applied to each assumption to 

determine the relative importance and certainty. Different 

rating scales have been used, including pair-wise 

comparisons between assumptions and simple ordinal scales. 

At the end of the rating portion the results are then 

graphed. 

Figure 3.1 shows a sample graph. Quadrant I 

contains assumptions that are both very important and very 

certain. These are candidates to become the bedrock 

assumptions for the policy. The assumptions in quadrant II 

should be carefully reviewed. They are very important to 

the policy/strategy, however the group is uncertain abou·t 

their truth, plausibility, reasonableness, or grounds for 

support. The assumptions in Quadrants III and IV may be 

candidates for elimination, especially those in III. 

Quadrant III assumptions are both low in importance and low 

in certainty, while Quadrant IV assumptions are relatively 

certain, they are still low in importance. using the graph 

as an aid, the group again debates and determines their 

priori tized list of six to eight bedrock or pivotal 
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assumptions. These are the assumptions that the group feels 

should become the fundamental premises of the policy. 

1.0 

0.75 

Relatively 
Unimportant 

0.25 

I 
I 

o 
o 

-

-

Figure 3.1 

Relatively 
certain 

IV I 

III II 

0.25 O.S 0.75 
Relatively 
Uncertain 

Relatively 
Important 

1.0 

Sample Graph of Assumption Ratings 

The fourth phase involves an information 

requirements analysis. At this stage the separate groups 

are brought back together into the original group and each 

small group presents their list of bedrock assumptions. 

Only after each group has made their presentation can debate 

begin. certain assumptions may be agreed upon by everyone 

in the beginning. They are extracted as premise assumptions 
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from which to proceed. Debate on the remaining assumptions 

occurs between the group members. 

In the fifth phase, final synthesis, the original 

large group is asked to propose assumptions that will 

resolve the controversies still at large. The outcome of 

the entire process is a list of the assumptions that should 

become the premise or presumption of the policy. 

SAST allows the decision-makers to become aware of 

what information they have and what information they need. 

It does not make the final decision. Instead it informs 

them about the policy/strategy they are following and the 

assumptions that support it. SAST helps to remove some of 

the uncertainty inherent in strategic assumption making. 

3.3 GDSS Design 

Using SAST as a model, the Stakeholder 

Identification and Assumption Surfacing (SIAS) GDSS was 

created. It has been designed to electronically accomplish 

tasks similar to those perf'1rmed in SAST. SIAS has four 

main phases; 1) Identify Stakeholders, 2) Surface 

Assumptions, 3) Rate Assumptions, and 4) Graph Assumptions. 

The phases, while similar to those described for the SAST 

model, do have some differences that will be described in 

the section 3.4. 

Figure 3.2 represents the opening screen displaying 

the choices available to the user. The choices are 
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presented in sequential order of the task to be performed, 

although the user can perform the tasks in any order. This 

was designed primarily to allow the user to return to a 

previous phase if new information became available. The 

chosen task is highlighted in reverse video. Movement 

through the list is accomplished with the arrow keys. 

stakeholder Identification 
and 

Assumption Surfacing 

Load/Create Data File 
Identify Stakeholders 
Surface Assumptions 

Rate Assumptions 
Graph Assumptions 

Save File and Resume 
Quit 

University of Arizona 
MIS Department 

1987 

Figure 3.2 SIAS Opening Menu 
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During Identify Stakeholders the group generates 

their list of stakeholders who will be impacted by or who 

will impact the policy statement. Figure 3.3 illustrates a 

sample list of stakeholders that may be identified. 

Capabilities to add, delete, and edit are provided in the 

software. 

'1'"'"----------- STAKEIIOUlERS --------=---~ 
_. S1::uc1anes 
2. Fa~..u":.y 
J. E::Iployars 
4. Pllrenes 
5. Dor.ns 
6. C:ollaqa 
7. Harc1ware/So!~~ar" Venc10rs 
B. F1nanclal Aid ot:icll 
9. BanJal 

Figure 3.3 Identify Stakeholders Screen 

The Surface Assumptions phase allows the group to 

identify the assumptions that the stakeholders hold about 

the policy statement. The software prompts the user to 
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proceed through the list of stakeholders in an orderly 

manner. All assumptions for the first stakeholder are 

identified, then assumptions for the second stakeholder, and 

so on until the list of stakeholders is exhausted. Again, 

flexibility in the design allows the user to return to a 

previous stakeholder to view, add, edit or delete 

assumptions as the need arises. The software also provides 

the capability to adjust the stakeholder list during this 

phase. All of the functionality provided in the Identify 

stakeholders phase is replicated. Figure 3.4 depicts a 

sample screen. The active stakeholder and active 

assumption are highlighted on the display in reverse video. 

The F6 key toggles between the two windows. The menu bar 

appears in the active window. 

~---------------------- ST~OW~ ----------------------~ 
1. SI::ldDnes 
•• :;"SC' • .IJ.:.y 
J. E::ll'.LOyD= 
~. ?arenu 
S. ",0=:1 

~----------------------- ~SL~ONS ------------------------~ 

::. ~B tUll. VGr'S]' '=1 ·.,11! '::3l ... ·1 t:!la studen1::1 

J. \o/i1l ~Ilve .1 ~1lr.1 ~:..:::e :ea.L.!.nq ·"i':!1 increaose<l ;:Ireososure 

4. \o/i11 'lain :o:::e ~o:::~ 9~erience 

::! -o\dd .\SSu.::u:aci..:m 

Figure 3.4 Surface Assumptions Screen 
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Rate Assumptions is the third task the group 

performs. The group rates each assumption according the 

its importance to the stakeholder and its importance to the 

policy statement. The rating scale is from zero to ten, 

wi th ten being the most important. The ratings of 

assumptions are not mutually exclusive, more than one 

assumption can have the same rating. Additionally, each 

assumption is classified as either supporting the policy or 

resisting the policy. The software guides the user through 

the rating phase. Only one vote per group is entered, so 

groups must verbally discuss each rating and come to an 

agreement. An illustration of the rating phase is shown in 

Figure 3.5. 

IXPOR'l'ANa! ~R'l'ANa! 
'l'O S'l'.\RI:HOLOJER 1'0 i?OL:C:C 

10 I lO -!--1-9 - - 9 -I-s a 
!his a""Wllp~:'on 7 :j: 7 :j: 

6 Ii 
SUppOl:'""..!I ':!Ie ,"oUcy ~ -1-

~ 
-1--r -/-4 - - 04 

R."isa 1:11. policy J J -1-

2 :1: 2 :i: 
1 1 I 

a _1- a 

USE ;umow ~S FOR liO'I'E:mIT 
?RESS FlO ;ruD/ COMPI..:.~:---

iSTAKZHot=ER:~t~a.nt3 

1 ASSL-:iP"!::::l: May !'lQ-e !:I. abl. ':Q .:l!!::== "!!lq lddi:ional expansa 
I 

Figure 3.5 Rate Assumptions Screen 
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The final phase is Graph Assumptions. While viewing 

a graph of the assumptions according to their ratings, the 

group identifies the assumptions that are most important and 

need attention to ensure that the policy will not fail. A 

sample graph is presented in Figure 3.6. Assumptions that 

are supporting are indicated by a green character, 

assumptions that are resisting are indicated by a red 

character, and the prime mark indicates that more than one 

assumption has the same rating. Assumptions with high 

importance to the stakeholder and high importance to the 

plan, quadrant one, are likely to become bedrock 

assumptions. Assumptions in quadrants two and four should 

be carefully reviewed. They may represent potential 

problems since they are important to one faction, either the 

stakeholder or the plan, and not important to the other. In 

addition, these assumptions may be used as bargaining chips. 

Assumptions in quadrant three are likely to be disregarded. 

The View Assumptions option allows the user to see a 

specific stakeholder and assumption indicated by a specific 

character. This option is displayed in Figure 3.7. Changes 

in the ratings or text may be performed at this time. The 

Change Graph option, in Figure 3.6, allows the user to view 

the graph with assumptions for only one stakeholder or for 

all stakeholders. The default is to view the graph for all 

stakeholders. 



"Law MSUl:lpt:::.::ms 

"I!aw t1nr3CIK! 

Figure 3.6 

I 

n!PORTAHC: "l'O STAKEHOLDm: 7 
. n!PORTAHCZ "l'O POL:C"1 : 9 

Graphing Screen 

=ZIG':: :''1FORHA'l'!Clf .\BOC-: =S ASS11MP'!'::OIf 
.wV;UICZ "l'O !IEX': AS~:Olf WI":'l! ":'l!IS RAT::!IG 

RE:':":UI 

Figure 3.7 View Assumptions option of Graphing Screen 
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The outcome of SlAS is a list of the stakeholders 

and their assumptions that are deemed important with regard 

to the policy decision being considered for implementation. 

Reports generated by support:ing software include a list of 

all stakeholders and assumptions, a list of stakeholders and 

assumptions by quadrant, and a list of supporting/resisting 

stakeholders and assumptions. Excerpts of these reports are 

illustrated in Figures 3.8, 3.9, and 3.10. 



SeSSlon Dat~ 11-14-67 

Group 9 Dota collection 
List of All Stakeholders/Assumptions 

Stakeholder t Students 

Hay not be able to afford the additional ."Pense 

The unlversity "111 train the students 

Will have a hard time d~aling "ith increased pressure 

ioIill ga1.n more work experience 

Stakeholder I Faculty 

Will not be willing to change te.ching style 

The university "ill train the faculty 

Stakeholder I Employers 

Will gain a more computer literate employee 

Will be able to redu~e training costs 

Stakeholder I Parents 

Hay not be able to afford the additional cost 

Will be pleased there children are learnlng computers 

Stakeholder Dorms 

Hust modify the dorms to be oble to support the computer 
~qulpment 

Stokeholder , College 

POLICY 
IMPORTANCE 

9 

4 

10 

POLICY 
IMPORTANCE 

8 

9 

POLICY 
IMPORTANCE 

6 

4 

POLICY 
IMPORTANCE 

6 

POLIC'r 
IHPORTAlICE 

3 

POLICY 
IMPORTANCE 

Will need to develop an implementation policy 10 

Students Will be in favor of the policy and ·,ill continue 10 
to ~nroll 
Will provlde a rental or leasinq option for students 

Will have to prOVide training on the systems for both 
faculty and :;tudents 

.. tow (rnportance 10 - High Importanc • 

STAKEHOLDER 
IHPORTANCE 

10 

4 

STAKEHOLDER 
IMPORTANCE 

6 

STAKEHOLDER 
IMPORTANCE 

10 

STAKEHOLDER 
IMPORTANCE 

10 

STAKEHOLDER 
IMPORTANCE 

~ 

STAKEHOLDER 
IMPORTANCE 

10 

10 

Figure 3.8 List of All stakeholders/Assumptions 
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Sesslon DAtI! I 11-14-67 

Stakeholder I Students 

Group 9 DatA Collection 
~ist by Quadrants 

May not b" oble to afford the additional e~ense 

Will gain morl! 'Jork e~erience 

Stakeholder , Faculty 

Will not be willing to change teaching style 

The university will train the faculty 

Stakeholder , Employers 

Will gAin a more computer literate employee 

Stakeholder , Porents 

May not be able to afford the additional cost 

l-li11 be pleased there children are learning computer. 

Stakeholder , College 

POLICY 
IIfPORTANCE 

9 

10 

POLICY 
llIPORTANCE 

8 

STAKEHOLDER 
IIfPORTANCE 

10 

STAKEHOLDER 
IMPORTANCE 

8 

POLIC'l STAKEHOLDER 
IIfPORTANCE IMPORTANCE 

6 10 

POLICY 
IIIPORTANCE 

8 

POLICY 
IIfPORTANCE 

STAKEHOLDER 
IMPORTANCE 

10 

I-lill need to develop an implementation policy 10 

STAKEHOLDER 
IMPORTANCE 

10 

Students will be in favor of the policy "nd will continue 10 
to enroll 
Will prOVide a rental or leasing option for students 

Will have to proVlde training on the sy.tems for both 
faculty and students 

1 .. Lo· ... ::nport,]nce 10 - High Import3nce 

10 
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List of Stakeholder/Assumptions by Quadrant 



Session Date 11-14-87 

Group 9 Data Collection 
5upporting/ReslSting Assumptions 

•••• 5UPPORTIIIG A55IJHPTION5 •••• 

5 t.keholder 5 tudents 

The unlversity wlll train the !'tudents 

Wlll gal" more work experlence 

Stakeholder : Faculty 

The unlverslty will train the faculty 

Stakeholder Employers 

lIill galn a more computer literate employee 

lIi11 be able to reduce training costs 

Stakeholder , Parents 

lIill be pleased there children are learning computers 

5 takeholder , Colleqe 

POLICY STAKEHOLDER 
IIfPORTANCE IMPORnNCE 

7 4 

10 

POLICY STAKEHOLDER 
IIfPORTANCE IMPORTANCE 

9 

POLIC"1 STAKEHOLDER 
IIfPORTANCE IMPORTANCE 

6 10 

POLICY STAKEHOLDER 
IIfPORTANCE IMPORTANCE 

7 7 

POLICY 
IMPORTANCE 

11111 need to devdop an implementation policy 10 

STAKEHOLDER 
IMPORTANCE 

10 

Student. wl11 be 1n favor of the policy .nd "111 continue 10 10 
to enroll 
"ill proVlde a rental or leasing option for students 

Will have to provl.de traininq on the sY!Jtems for both 
facult, and students 

Stakeholder : Hardware/Software vendors 

Will have c1n increase in business/profits 

- Low ::nportance : a - Hiqh rmportilnce 

POLl CY STAKEHOLDER 
n,PORTANCE IMPORTANCE 

J 10 

Figure 3.10 List of supporting/Resisting Assumptions 
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Group formation is not integrated into the GDSS. 

However, the guidelines suggested by Mason and Mitroff can 

be easily followed. The use of the GDSS in this research 

does not involve a group formation process, as the research 

incorporates using a decision making group consisting of 

four members. Future research could investigate the 

effectiveness of the GDSS with different group sizes and 

compositions. 

The software was originally programmed by the 

author. The original version was progranuned during the 

sununer of 1985. Several revisions have since occurred on 

the original software, based on feedback obtained during the 

use of the program. The software is written in Turbo Pascal 

for an IBM-PC or compatible machine. Currently the software 

is a stand-alone tool that is managed by the group 

facili tator, although it could easily be used by a group 

member without the assistance of a facilitator. Each member 

of the group does not use the software, the facilitator 

records the group I s responses in the software. Work is 

currently underway to design a networked version that will 

allow for simUltaneous input and evaluation from all group 

members. However, design/testing of that version is not 

within the scope of this research. 
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3.4 Differences between SAST and SIAS 

The previous two sections have presented the SAST 

model and the SIAS group decision support system. 

Fundamentally they both accomplish the same task. However, 

differences do exist between the two models. These will be 

explained in this section. 

The first distinction is that no specific task for 

group formation has been built into the software. This task 

must be accomplished manually as needed. The user should be 

aware that groups of varying compositions and sizes may 

produce different results. In this research, the groups 

were homogenous, all being four-person groups composed of 

students. This represented one stakeholder of the policy 

being investigated. Using groups composed of a mix of 

stakeholders, or of varying sizes most likely will produce 

differences. 

The second distinction is that the assumption 

surfacing phase of SAST has been broken down into two 

distinct tasks in the SIAS model; Identify Stakeholders and 

Surface Assumptions. 

similar. 

Functionali ty in the phase remains 

The most drastic modifications occur in the debate 

phase of SAST. In the SIAS model this new task is Rate 

Assumptions. The rating scales have been altered to 

contain Importance to the Stakeholder and Importance to the 

Plan/Policy instead of Importance and certainty. This was 
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done after consistent problems with groups understanding, 

and thereby correctly using, the importance and certainty 

scales used in SAST. The Importance to the Plan/Policy 

scale is very similar to the Importance rating, with both 

identifying the assumptions that have the most impact on the 

plan/policy and its outcome. However, the addition of 

Importance to the stakeholder is unique. This allows the 

groups to identify which assumptions are the most critical 

or valued by the different stakeholders, providing a basis 

for evaluating how strongly a stakeholder may impact the 

plan/policy if the assumption is ignored. The rating of 

certainty, which looked at how certain the group was that 

the assumption was valid has been removed. It is assumed 

that the assumptions generated by the group are valid. 

Additionally, the numerical values on the scales 

have been modified over time. One scale tested used no 

numerical values, only the words low, medium and high. A 

problem with this was that groups consistently wanted to 

interpret the words as numbers. A second scale used the 

values -5 to +5. However groups had problems rating an 

assumption with a negative value on importance. The scale 

that was decided upon uses the values 0 to 10, with 10 being 

the most important. This seems to provide a scale that 

groups can easily interpret and use correctly. 
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Graphing is the final phase in the SIAS model. Due 

to the I imi ted amount of space on a computer screen, 

modification in the display of graphical da~a was necessary. 

It was determined to use letters to indicate an assumption, 

as the use of numbers could lead to a false idea of priority 

or weighting. Through manipulation of a few keystrokes the 

user is able to see the associated information about that 

assumption. This information includes the stakeholder, the 

assumption text, and the ratings. It is during this phase 

that the group identifies their list of assun:ptions that 

should become the premise of the policy. The fourth phase 

in SAST, information requirements analysis, is not supported 

in the SIAS software. However, the task could be 

accomplished manually as needed when a larger groups has 

been broken down into several smaller ones. The fifth SAST 

phase, final synthesis, has also not been directly 

incorporated into SIAS. Its functionality is included in 

the graphing phase when the groups identify their bedrock, 

or critical, assumptions. 

The SAST model has obtained positive results in its 

usage. It is believed that use of the SIAS model will also 

obtain positive results. Throughout the design of the SIAS 

program, groups of actual decision makers have been exposed 

to the system and appear to benefit from the structure it 

supplies. 
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CHAPTER 4 

CONCEPTUAL MODEL AND HYPOTHESES 

4.1 Introduction 

This chapter presents the conceptual model upon 

which the research is based, and its applicability to this 

research. The hypotheses that will be investigated and 

their supporting reasoning are also discussed . 

been 

. ~.~__ Conceptual Model 

Prior research in Group Decision Support Systems has 

based upon conceptual models from other fields of 

study such as group theory, communications, or management. 

While this may have been appropriate in the early GDSS work, 

this previous research has led to the introduction of 

conceptual models for Group Decision Support Systems. Huber 

(1984) and DeSanctis and Gallupe (1987) suggest a theory 

that GDSS technology facilitates information sharing. The 

purpose of a group decision support system, according to 

Huber, is to increase the effectivene~s of decision groups 

by facilitating the interactive sharing and use of 

information among group members and also between the group 

and the computer. This can be illustrated in Figure 4.1. 



GDSS 
Technology ----> 

Figure 4.1 

Improves 
Information ----> 
Exchange 
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Improves 
Decision Making 

outcomes 

Implied Causal Model 

Desanctis and Gallupe (1987) expand on the changes 

in decision making outcomes that occur due to the increased 

information exchange. They suggest that the amount of task-

oriented and social-oriented communication may change. 

Decision quality may be impacted. Member participation and 

interaction in the meetings may also be altered. Also 

affected may be decision time and member satisfaction . 

. These decision outcomes will be further developed and 

supported with the appropriate hypotheses presented in 

section 4.3. 

In addition to suggesting variables of interest in 

analyzing the effectiveness of a GDSS, DeSanctis and Gallupe 

(1987) propose a contingency approach for the design and 

analysis of Group Decision Support Systems. This model 

includes three factors that should affect the design and use 

of a GDSS: the group size, the presence or absence of face

to-face interaction, and the task confronting the group. 

Figure 4.2 illustrates this model. 



TASI<: 
TYPE 

MEMBEa 
PROX!!'1I:'"! 

Planni.nq 

C=ea1:i.vi.1:y 

In1:ellec1:i.ve 

P:"5!.f5!rence 

Cogni.'=i.ve 
C.:m'::li.c":. 

M:.:<ed 
t'!01::. 'Je 

GROUP S!ZE 

Smaller larger 

/ 
/ 

Figure 4.2 contingency Model for GDSS Research 
(DeSanctis and Gallupe, 1987) 
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DeSanctis and Gallupe (1987) also propose that there are 

three levels of Group Decision Support Systems, and within 

each of these levels the contingency model should be 

investigated. The three levels, the components of the 

contingency model and the applicability to this research are 

discussed in the following sections. 
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4.2.1 Three Levels of Group Decision Support Systems 

The three levels suggested by DeSanctis and Gallupe 

(1987) are distinguished by varying degrees of technological 

sophistication and modifications into the group decision 

process. 

A Level 1 GDSS, the simplest level, is commonly 

referred to as "computer supported conference rooms" or 

"electronic board rooms." The technical features include 

options to eliminate common communication barriers, such as 

large screens for instantaneous display, anonymous 

solicitation of input, voting instruments and compilation, 

and electronic message exchange between participants. The 

predominant improvement to the decision process is through 

improving the information exchange between participants. 

The Level 2 GDSS is an enhanced GDSS, as compared to 

the Level 1 which provides solely a communication medium. 

Support for decision modeling and group decision techniques 

to reduce uncertainty and noise in group decision processes 

are generally pr(";'.rided in a Level 2 GDSS. Automated 

planning tools, automated Nominal Group Technique and 

automated Delphi method are some examples of what may be 

included at this level. 

The last level suggest by DeSanctis and Gallupe is 

the Level 3 GDSS. This level 'may include machine-induced 

communication patterns and may also interface with an expert 

system to facilitate the selection and arrangement of tasks 
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within a meeting. Systems at this level could control who 

communicates and the length of the communication. Very 

little research has been done at this level. 

4.2.2 The ContiAgency Model 

The contingency Model proposed by DeSanctis and 

Gallupe (1987) includes three factors that they considered 

to be most applicable to the design and analysis of Group 

Decision Support Systems. These factors include group 

size, member proximity and task type. 

Group size can be generally classified into small 

groups versus large groups. Much previous research has been 

completed into the importance of group size on the 

activities and outcomes of the groups. As the size 

increases, the average member has fewer chances to speak and 

intermember communication becomes difficult, morale 

declines, consensus is harder to achieve, and satisfaction 

decreases (Hare 1976). These differences indicate a need to 

design GDSS to accommodate different sizes of groups, and 

investigate what affect size has on the effectiveness of 

GDSS. However, in GDSS research the group si ze has 

generally been limited to the classification of small 

groups. It is possible that the benefits of a GDSS do not 

become apparent until the size of the group increases. 

The second factor is the proximity of the members. 

This can range from having members in remote locations to 
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having members meet face-to-face. Previous research in 

this area has led to conclusions that groups do function 

differently under these different circumstances, and certain 

member proximities may be more appropriate in meeting the 

needs of the groups. computer-mediated communication 

compared to face-to-face communication also has led to 

conclusions that groups function differently in these 

circumstances. 

The last factor in the model is the task type. 

DeSanctis and Gallupe (1987) suggest using the circumplex 

model proposed by McGrath (1984). This model, represented 

in Figure 2.2, has been previously discussed in section 

2.2. The importance of the task in regards to GDSS design 

is that different tasks will require different features to 

be included in the GDSS. Additionally, it may be found that 

certain task types are better sui ted to the functional i ty 

provided in a GDSS. 

4.2.3 Applicability to this Research 

This contingency model for studying GDSSs is 

appropriate for use in this research. The GDSS used in this 

study can be classified as a Level 2 GDSS, as it provides 

support for decision modeling through the use of the SIAS 

model. The group size variable will be held constant at 

four, enabling this study to fall in the small group range. 

The second variable, member proximity, will also be 



73 

constant. All groups will have face-to-face interaction, 

the structured intervention whether manual or computerized 

will not change the nature of the interaction. The final 

factor is task type. As explained previously, this task is 

composed of 2 different task types on McGrath's circumplex. 

The first task type is creativity, and the second task type 

is Decision-making with no right answer. within the 

contingency model, this research should provide information 

for further work on Level 2 GDSS, for a small group with 

face-to-face interaction working on creativity and decision-

making tasks. 

4.3 Hypotheses 

As the result of observations of a prototype GDSS in 

action and research into this area, the following general 

proposition is proposed. 

Group Decision Support Systems will improve the 
decision making process and/or decision outcomes 
of groups over that which would occur in a 
structured manual process and an unstructured 
manual process. 

The results of research into this general question 

have led to conflicting answers (Zigurs, 1987; Beauclair, 

1987; Watson, 1987; Applegate, 1986; Gallupe, 1985; Ruble, 

1984; Lewis, 1982; Steeb and Johnston, 1981). However, 

since a GDSS is a specifically designed system, with the 

goal of supporting groups of decision-makers in their work, 

it is believed that the decision making process should 
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improve with the use of a GDSS (DeSanctis and Gallupe, 

1985) • 

Six specific hypotheses related to this general 

proposition are detailed in the following sections. They 

can be divided into two areas; hypotheses relating to the 

decision outcomes and hypotheses relating to the decision 

process. 

4.3.1 Decision Outcomes 

The hypotheses relating to decision outcomes deal 

with measures taken after a decision has been made by the 

group. Three decision outcomes are hypothesized in this 

dissertation. They include 1) Decision Quality, 2) 

Decision Time, and 3) User satisfaction with Decision 

outcomes. The definition and measurement of these outcomes 

are defined in the dependent variables section in Chapter 5. 

Decision Quality 

HI. There will be a statistically significant difference 

(Alpha = .05) in the decision quality by groups in the 

three treatments. 

Hla. Decision quality will be higher in the structured 

groups compared to the unstructured groups. 

H1b. Decision quality will be higher in the automated 

structured groups than in the manual structured 

groups. 
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Research has shown that structure positively impacts 

the quality of group decision making (Janis and Mann, 1977; 

Delbecq and Van De Ven, 1971). Full participation of 

members allows extractions of resources from a group and 

promotes error checking, thus making better decision making 

possible (Hackman and Kaplan, 1974: Holloman and Hendrick, 

1972) . To the extent that GDSS technology encourages 

equality of participat.ion and discourages dominance by an 

individual member or subgroup (see Hypothesis Five), 

decision quality should improve (DeSanctis and Gallupe, 

1987). Additionally, greater task-orientation has been 

shown to improve a group's decision quality, and one of the 

objectives of GDSS is to add rationality and a systematic 

approach to the decision process (DeSanctis and Gallupe, 

1987). Gallupe (1985) found that decision quality improved 

for groups supported by a GDSS, specifically for high 

difficulty tasks. 

Decision Time 

H2. There will be a statistically significant difference 

(Alpha = .05) in the time to reach decision by groups 

in the three treatments. 

H2a. The decision time will be longer for the structured 

groups than for the unstructured groups. 
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H2b. The decision time will be shorter for the automated 

structured groups than for the manual structured 

groups. 

Nemiroff and King (1975) have found that added 

member participation, as suggested in Hypothesis Five, tends 

to increase decision time. The effects of a GDSS on 

decision time have been investigated by Gallupe (1985). He 

found that decision time was not affected by the use of a 

GDSS. 

User satisfaction with Decision outcomes 

H3. There will be a statistically significant difference 

(Alpha = .05) in the user satisfaction with the 

decision outcomes by groups in the three treatments. 

H3a. User satisfaction with the decision outcomes will be 

higher in the structured groups compared to the 

unstructured groups. 

H3b. User satisfaction with the decision outcomes will be 

higher in the automated structure groups compared to 

the manual structure groups. 

As member participation increases, as suggested in 

Hypothesis Five, satisfaction with the group rises (Hare, 

1976). Van De Ven and Delbecq (1974) found that groups 

supported by the Nominal Group Technique structure were more 

satisfied than traditional interacting groups. Applegate 

(1986) found that groups using a computer supported idea 
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generation network expressed high levels of satisfaction 

with the outcomes of their process. Additionally, steeb and 

Johnston (1981) discovered that computer aided groups were 

more confident and satisfied with their decision than the 

unaided groups were. 

Provided that the GDSS is designed to be useful and 

easy to use, user satisfaction of a GDSS should be high. 

The prevention of free expression of ideas in a group is a 

major barrier to group effectiveness in decision making. 

(Janis, 1972; Kolasa, 1975; Van de Ven and Delbecq, 1974). 

4.3.2 Decision Process 

The activities that occur as the group attempts to 

arrive at a solution can be categorized as making up the 

decision process. 

are hypothesized. 

Three measures of the decision process 

These include quantity of unique 

alternatives, distribution of individual participation, and 

user satisfaction with the decision process. The definition 

and measurement of these process variables are dp.fined in 

the dependent variables section of Chapter 5. 

Quantity of Unique Alternatives 

H4. There will be a statistically significant difference 

(Alpha = .05) in the quantity of unique alternatives 

generated by groups in the three treatments. 
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H4a. The quantity of unique alternatives generated will be 

higher in the structured groups compared to the 

unstructured groups. 

H4b. The quantity of unique alternatives will be higher in 

the automated structure groups c~mpared to the manual 

structure groups. 

The greater the quantity of ideas generated through 

a decision making process, the greater the number of ideas 

considered in making a decision, and the greater the 

potential for creative decision making (Maier, 1964; Maier 

and Solem, 1952). Van de Ven and De1becq (1974) found that 

groups exposed to structure, specifically Nominal Group 

Technique and Delphi Method, generated more ideas than 

traditional interacting groups. Research in 

suggests that the addition of structure to the 

general 

decision 

process positively affects the decision outcomes (Smith, 

1973) • 

A GDSS can facilitate the recording of alternatives 

generated by group members, thereby allowing more 

alternatives to be generated and considered (Steeb and 

Johnston, 1981). Lewis (1982) found that groups supported 

by a GDSS generated more alternatives than manual support 

groups and unsupported groups. Similar results have been 

found in comparing groups supported with a GDSS to groups 

with no support (Steeb and Johnston, 1981; Gallupe, 1985). 
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Distribution of Individual Participation 

H5. There will be a statistically significant difference 

(Alpha = .05) in the distribution of individual 

participation by groups in the three treatments. 

H5a. Individual participation will be more evenly 

distributed in the structured groups compared to 

the unstructured groups. 

H5b. Individual participation will be more evenly 

distributed in the automated structure groups compared 

to the manual structure groups. 

The imposition of structure provides a framework 

within which those group members who are reluctant to 

contribute are encouraged to participate. Consequently, 

structure supported groups have more equal influence 

(Watson, 1987). Active solicitation of group members to 

contribute ideas should encourage greater equality of member 

participation in group discussions (Desanctis and Gallupe, 

1987). Lewis (1982) found that groups supported by a GDSS 

fel t that no one person had a strong impact of the 

leadership of the group, as compared to the manual groups. 

Beauclair (1987) found in post-session debriefings that 

subj ects in the computer supported treatments stated that 

they thought they participated more actively than they 

normally would in a traditional setting, although this self

report did not match the statistical analysis which found no 

difference. 
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User Satisfaction with Decision Process 

H6. There will be a statistically significant difference 

(Alpha = .05) in the user satisfaction with the 

decision process by groups in the three treatments. 

H6a. User satisfaction with the decision process will be 

higher in the structured groups compared to the 

unstructured groups. 

H6b. User satisfaction with the decision process will be 

higher in the automated structure groups compared to 

the manual structure groups. 

Using reasoning similar to that provided for 

Hypothesis Three is appropriate as support for these 

hypotheses. As member participation increases, as suggested 

in Hypothesis Five, satisfaction with the group rises (Hare, 

1976). Van De Ven and Delbecq (1974) found that groups 

supported by the Nominal Group Technique structure were more 

satisfied than traditional interacting groups. Beauclair 

(1987) found that in post-session debriefings the computer 

supported groups were very satisfied with the method, 

although no statistical significance was found in their 

analysis of the written reports on satisfaction. Applegate 

(1986) found that groups using a computer supported idea 

generation network expressed high levels of satisfaction 

with the decision process. 

Table 4.1 presents a summary of the hypotheses and 

their expected outcomes proposed in this dissertation. 



Table 4.1 

Summary Table of Hypotheses 

DECISION OUTCOMES 

Decision Quality 

Decision Time 

User Satisfaction 
with Decision outcomes 

DECISION PROCESS 

Quantity of 
Unique Alternatives 

Distribution of 
Individual Participation 

User satisfaction 
with Decision Process 

Legend: 

(AS > MS) > US 

(AS < MS) > US 

(AS > MS) > US 

(AS > MS) > US 

(AS > MS) > US 

(AS > MS) > US 

AS 
MS 
US 

Automated Structure Groups 
Manual Structure Groups 
Unstructured Groups 

81 



82 

4.4 Summary 

This chapter presented the conceptual model upon 

which the research is based. Included in this was the 

model's applicability to this research. The second section 

of th~.s chapter posited the hypotheses. The hypotheses can 

be categorized in two areas; those dealing with the decision 

outcomes and those dealing with the decision process. 

Supporting evidence for each of the hypotheses was provided. 
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CHAPTER 5 

RESEARCH METHODOLOGY 

5.1 Introduction 

This chapter describes a controlled laboratory 

experiment that was used to compare the outcomes and 

behavior of small groups which had either computer support, 

manual support, or no support. The experiment is described 

in terms of the research variables, the experimental design, 

the task, the subjects, the research setting and 

experimental procedures. 

5.2 Variables and Variable Relationships 

Figure 5.1 illustrates the relationships between the 

independent, dependent and controlled variables in the 

experiment. 



Independent Variable Controlled Variables 

Type of Technological 
Support 

Experimental 
Setting 

Planning Task 

Group Size 

Dependent Variables 

OUTCOME VARIABLES 

Decision Quality 
Decision Ti.me 
Decision Satisfaction 

PROCESS VARIABLES 

Quantity of Unique Alternatives 
Individual Participation 
Process Satisfaction 

Figure 5.1 Proposed Research Design 

5.2.1 Independent variables 
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The nature of technological support was the only 

independent variable. This variable was manipulated by 

providing three different types of decision support: none, 

manual, and computer. computer supported groups followed 

the SIAS procedure presented in the software. They were 

guided by a facilitator. The manually supported groups, 
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also guided by a facilitator, followed the same procedure 

with aids such as a flip chart, pencil, and paper. The 

facilitator, in all cases, did not provide any assistance 

in solving the task. The primary responsibility was to 

guide the group through the S lAS procedure. The 

facili tator ran the software in the computer groups, and 

recorded responses on the flip chart in the manual groups. 

The unsupported groups were given no decision support. A 

facilitator was available to perform administrative 

functions as suggested by the groups, such as taking a vote, 

or recording responses. 

5.2.2 Dependent Variables 

The dependent variables measured the outcomes and 

the process of the decision making session. The specific 

outcomes of the process that were investigated were decision 

quality, decision time, and decision satisfaction. The 

decision process i tsel f was investigated in terms of 

quantity of unique alternatives, distribution of individual 

participation, and process satisfaction. 

Decision quality was measured for each group's 

solution. A list of valid critical stakeholders was 

generated by a group of experts. This solution list is 

presented in Appendix B. Lists of the stakeholders 

identified by each of the 18 groups were then compared to 

the list of valid critical stakeholders. Each group's list 
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was given a total number of valid critical stakeholders 

count, based on the number of stakeholders that they 

identified that were also on the solution list. The higher 

their quality number, the more completely the groups 

covered the list of valid stakeholders; this indicated a 

higher quality solution. The number of stakeholders on the 

solution list was 12, so groups conceivably could be 

assigned a quality number of 0 to 12, with 12 indicating the 

highest quality solution. The ratings were not mutually 

exclusive; it was possible for more than one group to 

receive identical quality measures. 

Decision time was defined as the length of time it 

took each group to complete the task. The groups were 

informed that they would have a maximum of 90 minutes. 

Decision time started after the group had received 

instructions, read the problem, and asked for clarification 

on any points in question. Decision time stopped when the 

group notified the facilitator that they had completed their 

concise list of the most critical issues. 

Decision Satisfaction was the final outcome 

variable measured. It was recorded through self-report 

post-session questionnaires given to each group member (see 

Appendix A. 3.) The questionnaires had been previously 

developed and tested (Gouran et al., 1978; Green and Taber, 

1980.) Additionally, they had been used in GDSS related 
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research at the University of Minnesota (Watson, 1987; 

Zigurs, 1987.) 

Quanti ty of Unique Al ternati ves was the first 

process variable measured. Unique alternatives were broken 

down into two measurements, the number of stakeholders 

identified, and the number of assumptions generated. These 

values were readily available from the groups supported by 

the SIAS structure. However, in the unsupported groups the 

number of stakeholders and assumptions was determined by 

analyzing their lists of issues which surfaced during their 

discussion. This resulted in a list of stakeholders and 

corresponding assumptions. 

The second process variable of interest was 

Distribution of Individual Participation. The objective of 

the measurement was to determine if nature of technological 

support affected the distribution of participation. This 

measurement was obtained by analyzing the audio-video 

recordings of each experimental session to count the number 

of comments presented by each individual member of a group. 

Comments were classified as task-oriented or uninhibited 

behavior. A comment was not required to be a complete 

sentence, due to the nature of the SIAS procedure. For 

example, the suggestion of "teacher" as a stakeholder was 

counted as a comment. Utterances such as "huh" were not 

counted, nor were incomplete remarks such as "I think" or 

"mumble". A comment was classified as uninhibited behavior 
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if it did not relate to the task at hand. For example, if 

groups started discussing personal issues issues unrelated 

to the task, such as assignments due in a class, these 

comments were counted as uninhibited behavior. comments 

which were not uninhibited behavior or utterances were 

classified as task-oriented. 

Process satisfaction was the final process variable 

measured. The recording of process satisfaction was done on 

the self-report post-session questionnaires given to each 

group member. (See Appendix A.3.) The questionnaires had 

been previously developed and tested (Gouran et al., 1978; 

Green and Taber, 1980.) Additionally, they had been used in 

GDSS related research at the University of Minnesota 

(Watson, 1987; Zigurs, 1987.) 

All group sessions were recorded using audio-video 

tape. The tapes were used mainly to determine distribution 

of individual participation, but also served as an 

explanatory medium for some of the results obtained, and as 

a backup of the session in case of future problems. 

5.2.3 Controlled Variables 

The major controlled variables in the experiment 

were group size and decision task. The subjects were all 

drawn from the same student pool and randomly assigned to 

groups and treatments, thereby controlling other variables 

such as age, educational experience and work experience. 
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Demographic information, in order to assure this, was 

collected in a pre-session questionnaire (see Appendix A.3.) 

The group size was kept constant at four. This is a 

size that reflects small group decision making in 

organizations. The decision task was also held constant 

for all groups and all types of technological support. The 

task is described in section 5.4. Additionally, the meeting 

room variable was controlled; all groups met in the same 

room. section 5.6 describes the research setting. 

5.3 Experimental Design 

The experimental design upon which this research was 

based involved a random assignment of groups to one of three 

experimental situations. Treatment One were groups with no 

decision support, Treatment Two were groups provided with 

manual support, and Treatment Three were groups provided 

with computer support. 

Subjects were assigned randomly to groups. Due to 

the fact that they were from the same university, some had 

worked together previously, while some had not. This 

simulates a practical situation where group members mayor 

may not have worked together pl:eviously. 

There were six groups included in each treatment. 

This resulted in a total sample size of 18 groups. 

No problems occurred during the experiments, which resulted 

in 18 sets of valid data. Each group received the same 
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problem to analyze, had the same objective in mind when 

solving the problem, and arrived at a list of the most 

critical issues affecting the policy. 

5.4 The Task 

The task selected for this research was to perform 

an impact analysis of a policy statement. The policy 

statement used was one that required undergraduate business 

students to have access to a personal computer in order to 

be considered for admission to a business college. The task 

was selected for several reasons: 

o It was robust enough for the groups to be able to 

identify a comprehensive list of stakeholders and 

assumptions. 

o The subjects would be knowledgeable about the impact 

of this type of a policy. 

o The subjects would have strong feelings on the 

subject, thereby finding it interesting and 

motivating them to seriously undertake the task. 

o Subjects would have different, unique stakeholders 

and assumptions, thereby creating some conflict which 

would need to be resolved. This characteristic is 

typical of planning sessions where people with 

different objectives must come to some agreement. 
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The task required the groups to analyze the impact 

of having a policy requiring undergraduate business students 

to have individual access to a personal computer for 

admission to a business college. The groups were instructed 

to derive a concise list of the most critical issues that 

the policy makers should consider in order to ensure success 

upon implementation of this policy. The task is included in 

Appendix A.4. 

The task contained two types of tasks from McGrath's 

circumplex (see section 2.2). The first task was generate. 

This involved identifying the stakeholders who would be 

affected or who would affect the plan/policy, and the 

assumptions that those stakeholders have in regards to 

plan/policy. The second task, decision-making, is one in 

which there is no correct answer, however one answer may be 

better than another. This task involved analyzing, rating 

and prioritizing the assumptions into a list indicating 

which ones were most critical 

implementation of the plan/policy. 

to 

5.5 Research Subjects 

the effective 

Subjects for the experiment, who received extra 

credit in a course for their participation, were junior and 

senior undergraduate students in business courses at the 

University of Arizona. The students had a background of 
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courses in management, marketing, economics, finance and 

MIS. 

The use of students as subjects for group decision 

research is well documented (Steeb and Johnston, 1981; 

Turoff and Hiltz, 1982; Le\lTis, 1982; Gallupe, 1985). 

Students have been found to adequately represent decision 

makers in this type of research. Additionally, the task 

selected is quite appropriate for stUdents to evaluate, and 

it was felt that the results would be generalizable to a 

larger population of decision makers in strategic planning. 

5.6 Research Setting and Procedures 

The meetings for all of the sessions were held at 

the MIS Department PlexCenter. The PlexCenter is a research 

facility designed for the study of planning and decision 

processes. Executives have used the facility to assist in 

solving unstructured decision problems and organizational 

planning. The PlexCenter is configured similar to the 

design shown in Figure 5.2. 
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Figure 5.2 Layout of PlexCenter 

Participants using the PlexCenter have access to a 

wide variety of automated and manual decision models to 

assist in planning and problem solving. There are three 

general classes of these planning and problem-solving 

models: 1) idea generation models, 2) organizational 

planning models, and 3) data analysis and decision models. 

This research uses the second class of models, 

organizational planning. 

Due to the model selec::'ed for analysis, SIAS, and 

the size of the groups (four persons), a smaller conference 

table was positioned in the center of the room. This was 
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done so that the group members would not feel spread out 

across the larger U-shaped table. The group members were 

able to see each other at all times, and could easily turn 

to see the flip chart or public screen when needed. 

The video equipment was located in a corner of the 

room to be as unobtrusive as possible. It appeared that the 

groups seemed to ignore the camera and concentrate on the 

problem. The facilitator was not recorded, the camera was 

focused on the group for the entire meeting time. 

5.7 EXQerimental Procedures 

The actual experiment was conducted over a period of 

approximately one month. This length of time was due to 

scheduling conflicts with the room and student's time 

constraints. The majority of the sessions were conducted in 

the evening. Each session was allocated two hours. The 

majority took less time, none went over the allocated time. 

All groups followed the same basic guidelines for 

the experiment. For each session, the researcher used a 

checklist to assist in setting up the decision room (see 

Appendix A.I). Additionally, a standard script was used in 

each session (see Appendix A.2). 
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The experiment consisted of the following steps: 

1. In an introductory session, the facilitator provided 

a general overview of the research and the task the 

groups would be using. In the GOSS and structured 

Manual treatments the groups received information 

regarding the use of the SIAS process. See Appendix 

A.2 for the script. At this time the subjects were 

asked to refrain from discussing their group process 

and results with other groups. 

2. Subjects completed the pre-session questionnaire. 

(See Appendix A.3). 

3. Subjects were given a copy of the policy statement 

and allowed five minutes to read the information. 

(See Appendix A.4 for the task). Clarifications on 

the task were made at this time if necessary. 

4. Groups began the experiment. 

a. In the GOSS and Manual Supported Treatments a 

group facilitator was present to aid the 

participants in the use of the tool, either manual 

or electronic, and to guide the groups through the 

decision making process. The facilitator ran the 

SIAS software in the GOSS sessions and provided 

comparable manual support in the structured manual 

sessions. The facilitator did not provide any input 

as to the decision of the group. 
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b. The groups in the unstructured manual process 

received no guidance in determining what process 

they should use to arrive at a solution. However, 

they also had a facilitator available to assist 

them in recording information, voting or other tasks 

suggested by the group. 

c. All groups were allowed a maximum of 90 minutes 

to complete the task. A clock was readily available 

in the decision room. If the time limit was 

approaching, the facilitator would remind the groups 

of the time constraint. 

5. Final lists were collected by the facilitator, and 

decision time was recorded. 

6. Subjects filled out two post-session questionnaires, 

used to elicit assessments of the efficiency of the 

process, and each user I s satisfaction with the 

process and satisfaction with the results of their 

group. (See Appendix A.3 for questionnaires). 

7. Subj ects were thanked for their participation and 

reminded of the importance not to disclose the 

contents of the case or the experiment to their 

classmates. 

After the session was conducted the video equipment 

was removed. All data and forms were organized for 

evaluation and analysis. 
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5.8 Pilot study 

A pilot study was conducted to test the research 

design and the task. The study used three groups of four 

students in each treatment. The procedure used in the 

actual experiment was followed. The pilot did detect a 

problem with the policy statement used for the task. 

Several groups were confused over who would be providing 

software for the students. This was remedied in the actual 

study by including a paragraph in the task stating that the 

students would be responsible for purchasing software. 

5.9 Summary 

This experiment was designed to vary the nature of 

technological support (none, manual, and computer) provided 

to small groups of decision makers performing an impact 

analysis of a strategic plan. For each treatment, the 

decision process and outcomes of each group were recorded by 

measuring decision quality, decision time, decision 

satisfaction, process satisfaction, quantity of unique 

alternatives, and distribution of individual participation. 
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CHAPTER 6 

ANALYSIS OF EXPERIMENTAL RESULTS 

6.1 Introduction 

This chapter presents the statistical analysis of 

the results of the experiment. Only the results are 

presented, not their implications. The interpretation, 

evaluation, and practical significance of the relationships 

will be discussed in Chapter 7. 

The statistical methods that were used are 

presented. This is followed by the tests of the hypotheses. 

This will be grouped into two sections; decision outcome 

variables and decision process variables. Finally, 

resul ts of additional observations of the experiment are 

discussed. 

6.2 Statistical Methods 

The maj or statistical method used to analyze the 

data was analysis of variance (ANOVA). This was performed 

to determine if there was a difference in the means of the 

three treatments. If a significant difference was found, a 

follow-up analysis was performed. The statistical method 

used for the follow-up analysis was a planned contrast of 

the means. 
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For this study, the SPSS-PC+ and SPSS-X statistical 

packages were used to analyze the statistical data. 

6.3 Descriptive Data on subjects 

A total of 72 subjects in 18 groups participated in 

the experiment. This resulted in 6 computer supported 

groups, 6 manual supported groups, and 6 unsupported groups. 

A background questionnaire was used to gather data about the 

sUbjects. The groups consisted of junior and senior level 

undergraduates in business courses at the University of 

Arizona. The average age of the participants was 24. 70.8% 

percent were male, and 29.2% percent were female. On the 

average, the subjects previous experience in working in 

groups was 3.6 on a scale of 1 to 5, wi th 5 being the 

highest. Additionally, they averaged 2.99 on previous 

experience in making actual business decisions, on a 1 to 5 

scale, with 5 being highest. The subjects also averaged 

3.65 on their feelings on how successful groups were in 

solving problems. 

6.4 statistical Results and Tests of the Hypotheses 

The discussion of the results of the analysis is 

grouped into two areas bas~d on the dependent variables. 

Decision outcome variables, decision quality, decision time, 

and user satisfaction with the decision outcomes are 

described first. Decision process variables, quantity of 

unique alternatives, distribution of individual 
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participation, and user satisfaction with the decision 

process are presented last. The results are presented in 

terms of support or non-support of the hypotheses stated in 

Chapter 4. 

6.4.1 Decision outcome Variables 

Decision Ouality. Decision quality was measured for 

each group's solution. Each group's 1 ist of stakeholders 

was compared to a solution list of valid stakeholders (See 

Appendix B.l). The solution list had been previously 

created, and repr.esented stakeholders that should have been 

identif ied in a thorough analysis. Each group's 1 ist was 

assigned a total number of valid stakeholders count, based 

on the number of stakeholders that they identified that were 

also on the solution list. Summary data for decision 

quality is presented in Table 6.1. 

Table 6.1 indicates that the average number of valid 

stakeholders identified by a group was 6.6667. The total 

number of stakeholders included on the solution list was 12. 

The range of valid stakeholders identified by the groups was 

from 2 to 11. The trends presented in this table indicate 

that the unsupported groups identified the fewest valid 

stakeholders, with the computer supported groups identifying 

slightly fewer than the manual supported groups. The groups 

did identify stakeholders who were not on the solution list. 

The differences between this total number of stakeholders 
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identified is analyzed with hypothesis 4, quantity of unique 

alternatives generated (see section 6.3.3). 

Table 6.1 

Means and Standard Deviations for Decision Quality 

Type of Support Mean Standard Deviation 

No Support 4.1667 1. 4720 

Manual Support 8.5000 1. 3784 

computer Support 7.3333 1. 3663 

Total 6.6667 2.3009 

The analysis of variance results for decision 

quality are presented in Table 6.2 

Table 6.2 

Analysis of Variance Results for Decision Quality 

Source Degrees Sum of Mean F F 
of of Squares Square Ratio Probe 

Variation Freedom 

Between Groups 2 60.333 30.167 15.253 .0002 

Within Groups 15 29.667 1.978 

Total 17 90.000 

Analysis of Variance results indicate that there is 

a significant difference (alpha = .05) in the decision 
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quality between the three treatments with a .0002 p-value. 

The planned contrast follow-ups were conducted to compare 

the structured treatments to the unstructured treatments, 

and computer structure to manual structure. Table 6.3 

presents the results of the comparison of structured to 

unstructured, while Table 6.4 presents the results of 

comparing computer structure to manual structure. 

Value 

7.5000 

Table 6.3 

Planned Contrast for Decision Quality 
(structure vs. No structure) 

Pooled Variance Estimate 

s. Error T Value D.F. 

1. 4063 5.333 15 

T Prob. 

.000 



Value 

Table 6.4 

Planned contrast for Decision Quality 
(Manual structure vs. Computer structure) 

Pooled Variance Estimate 

s. Error T Value D.F. T Prob. 
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1.1667 .8119 1. 437 15 .171 

Test of Related Hypotheses: Hypothesis 1, la, and 1b are 

related to the decision quality variable. Hypothesis 1 

stated that there will be a difference in the decision 

quality obtained by groups in the three treatments. The 

results presented in Table 6.1 indicate that on the average 

groups in the three treatments had different measures of 

quality. This is supported by the statistical difference 

obtained in the ANOVA. The means were found to be 

different, with a p-value of .0002. Hypothesis 1a stated 

that the decision quality will be higher in the structured 

groups compared to the unstructured groups. Again, summary 

data in Table 6.1 supports this idea. The follow-up data in 

Table 6.3 supports this hypothesis with a p-value of .000. 

Hypothesis 1b stated that the decision quality will be 

higher in the automated structure groups compared to the 

manual structure groups. There was no significance found in 

the follow-up data of Table 6.4 to support this hypothesis. 
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Decision Time. Summary data on decision time is 

presented in Table 6.5. Decision time was based on 

recording the time it took for each group to complete the 

task. A group had completed the task when they had 

determined the contents of their concise list of the most 

critical issues relating to the policy statement. 

Table 6.5 indicates that the average time for a 

group to complete the task was 74.2778 minutes. The range 

of times was from 44 minutes to 93 minutes. The trends in 

this table indicate that the unsupported groups took 

significantly less time to complete the task, with the 

groups aided by the computer taking less time than the 

groups in manual support treatment. 



Table 6.5 

Means and Standard Deviations for Decision Time 
(in minutes) 
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Type of Support Mean Standard Deviation 

No Support 64.5000 17.6833 

Manual Support 82.6667 9.7912 

computer Support 75.6667 11. 9108 

Total 74.2778 14.8712 

The analysis of variance results for decision time 

are given in Table 6.6. 

Table 6.6 

Analysis of Variance Results for Decision Time 

Source Degrees Sum of Mean F F 
of of Squares Square Ratio Probe 

Variation Freedom 

Between Groups 2 1007.444 503.722 2.754 .096 

Within Groups 15 2752.167 183.478 

Total 17 3759.611 
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The analysis of variance results indicate a 

significant relationship between Decision Time and Type of 

Support at a .10 level of alpha with a p-value of .096. The 

planned contrast follow-ups were conducted to compare the 

structured treatments to the unstructured treatments, and 

computer structure to manual structure. Table 6.7 presents 

the results of the comparison of structured to unstructured, 

while Table 6.8 presents the results of comparing computer 

structure to manual structure. 

Value 

29.3333 

Table 6.7 

Planned contrast for Decision Time 
(Structure vs. No Structure) 

Pooled Variance Estimate 

S. Error T Value D.F. 

13.5454 2.166 15 

T Probe 

.047 



Value 

Table 6.8 

Planned Contrast for Decision Time 
(Manual structure vs. Computer structure) 

Pooled Variance Estimate 

S. Error T Value D.F. T Prob. 

7.0000 7.8204 .895 15 .385 
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Test of Related Hypotheses: Hypothesis 2, 2a, and 2b are 

related to the decision time variable. Hypothesis 2 stated 

that there will be a difference in the time to reach 

decision by groups in the three treatments. The results 

presented in Table 6 indicate that on the average groups in 

the three treatments completed the task in different times. 

This is supported with the results of the ANOVA (Table 7) 

with a p-value of .096. Hypothesis 2a stated that the 

decision time will be longer for the structured groups than 

for the unstructured groups. Again, summary data in Table 

6.5 supports this idea. The follow-up data in Table 6.7 

also supports this idea with a p-value of .0235. Hypothesis 

2b stated that the decision time will be faster for the 

automated structure groups than for the manual structure 

groups. Table 6.5 again supports this idea, but there was 

no statistical difference found in the follow-up data 

presented in Table 6.8 to support this hypothesis. 
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User 

Satisfaction with the decision outcomes was measured for 

each individual by a post-session questionnaire. 

Questionnaire Three was used to measure this variable. 

There were five questions that related to solution 

satisfaction. For each individual an average measure of 

satisfaction with the decision outcomes was obtained by 

summing the five question values and dividing by five. The 

questionnaire had a scale of 1 through 5, with 5 indicating 

the most satisfied. The questionnaire had been previously 

validated by the creators (Green and Taber, 1980) and 

subsequently validated in GDSS research (Watson, 1987). A 

reliability test of the questionnaire for this variable was 

conducted which resulted in a Cronbach's alpha of .76. 

Summary data for satisfaction ,'lith the decision outcomes is 

presented in Table 6.9. 

Table 6.9 indicates that the user's satisfaction 

with the decision outcomes averaged 3.8056. The range of 

satisfaction was from 2.4 to 5.0. The trends in this table 

indicate that there was not a great deal of difference 

between the treatments in terms of satisfaction with the 

outcomes, although the manual support groups had the lowest 

self-report of satisfaction, with the unsupported groups 

possessing a slightly higher degree of satisfaction, and the 

computer supported groups having the highest degree of 

satisfaction with the decision outcomes. 



Table 6.9 

Means and Standard Deviations for 
User satisfaction with Decision outcomes 
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Type of Support Mean Standard Deviation 

No Support 3.8250 .6110 

Manual Support 3.6750 .5495 

Computer Support 3.9167 .4125 

Total 3.8056 .5328 

The analysis of variance results for satisfaction 

with the decision outcomes are presented in Table 6.10. 



Table 6.10 

Analysis of Variance Results for 
User satisfaction with Decision outcomes 

Source Degrees Sum of Mean F 
of of Squares Square Ratio 

Variation Freedom 

Between Groups 2 .714 .357 1. 267 

within Groups 69 19.443 .282 

Total 71 20.158 
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F 
Prob. 

.288 

The ANOVA results indicate that there is not a 

significant difference (alpha .05) in the satisfaction 

with decision outcomes between the three treatments with a 

p-value of .288. However, follow-ups were run to determine 

support/non-support of Hypotheses 3a and 3b. The results of 

the planned contrast comparing structure to no-structure are 

presented in Table 6.11, while the results of comparing 

computer structure to manual structure are included in Table 

6.12. 



111 

Table 6.11 

Planned contrast for Satisfaction with Decision outcomes 
(Structure vs. No Structure) 

Pooled Variance Estimate 

Value s. Error T Value D.F. T Prob. 

-.0583 .2654 -.220 69 .827 

Table 6.12 

Planned contrast for Decision outcomes 
(Manual Structure vs. computer Structure) 

Pooled Variance Estimate 

Value S. Error T Value D.F. T Prob. 

-.2417 .1532 -1. 577 69 .119 

Test of Related Hypotheses: Hypothesis 3, 3a, and 3b are 

related to the user satisfaction with decision outcomes 

variable. Hypothesis 3 stated that there will be a 

difference in the user satisfaction with decision outcomes 

by groups in the three treatments. This hypothesis is not 
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supported by the results of the ANOVA performed and 

presented in Table 6.10. Hypothesis 3a stated that the user 

satisfaction with decision outcomes be higher in the 

structured groups compared to the unstructured groups. This 

hypothesis was also not supported by the resul ts of the 

follow-up data as presented in Table 6.11. Hypothesis 3b 

stated that the user satisfaction with decision outcomes 

will be higher in the automated structure groups compared 

to the manual structure groups. This hypothesis provides 

a significant (alpha = .05) result with a p-value of .0595. 

6.4.2 Decision Process Variables 

Quantity of Unique Alternatives. Quantity of unique 

al ternatives was determined by counting the number of 

stakeholders and their associated assumptions that were 

generated by each group. Table 6.13 presents summary data 

on the number of stakeholders identified, while Table 6.14 

presents the summary data on the number of assumptions 

generated. 

Table 6.13 indicates that the average number of 

stakeholders generated by a group was 8.9444. The range was 

from 3 to 13. The trends in this table indicate the 

unsupported groups generated fewer stakeholders than the 

groups supported by the structure. There appears to be 

no difference in the number of stakeholders generated by the 

manual structure or computer structure groups. 



Table 6.13 

Means and Standard Deviations for 
Number of Stakeholders Identified 
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T~I2e of SUI2I2ort Mean Standard Deviation 

No Support 5.6667 2.8048 

Manual Support 11.0000 2.2804 

Computer Support 10.1667 1. 7224 

Total 8.9444 3.2444 

Table 6.14 indicates that the average number of 

assumptions generated by a group was 38.2778. The range of 

assumptions was from 15 to 60. The trends in this table 

indicate the unsupported groups generated fewer assumptions 

than the groups supported by the str.ucture. There appears 

to be no difference in the number of assumptions generated 

by the manual structure or computer structure groups. 



Table 6.14 

Means and Standard Deviations for 
Number of Assumptions Identified 
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Type of Support Mean Standard Deviation 

No Support 21.1667 4.8339 

Manual Support 49.0000 8.9219 

Computer Support 44.6667 9.24488 

Total 38.2778 14.6199 

The analysis of variance results for the number of 

stakeholders are given in Table 6.15. 

Source 

Table 6.15 

Analysis of Variance Results for 
Number of Stakeholders Identified 

Degrees Sum of Mean F 
of of Squares Square Ratio 

Variation Freedom 

Between Groups 2 98.778 49.389 9.241 

Within Groups 15 80.167 5.344 

Total 17 178.944 

F 
Probe 

.002 
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The ANOVA results indicate that there is a 

significant difference (alpha = .05) for the number of 

stakeholders generated between the three treatments with a 

p-value of .002. The results of the follow-up comparing 

structure to no structure are presented in Table 6.16. The 

follow-up data for differences between computer structure 

and manual structure are presented in Table 6.17. 

Table 6.16 

Planned contrast for Number of Stalceholders 
(structure vs. No structure) 

Pooled Variance Estimate 

Value s. Error T Value D.P. T Prob. 

9.8333 2.3118 4.254 15 .001 

Table 6.17 

Planned contrast for Number of Stakeholders 
(Manual Structure vs. computer structure) 

Pooled Variance Estimate 

Value s. Error T Value D.P . T Prob. 

• 8333 1.3347 .624 15 .542 
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The Analysis of Variance for Number of Assumptions 

is presented in Table 6.18. 

Table 6.18 

Analysis of Variance Results 
for Number of Assumptions Identified 

Source Degrees Sum of Mean F F 
of of Squares Square Ratio Prob. 

Variation Freedom 

Between Groups 2 2691. 444 1345.722 21. 425 .000 

within Groups 15 942.167 62.811 

Total 17 3633.611 

The ANOVA results indicate that there is a 

significant difference (alpha = .05) for the number of 

assumptions generated between the three treatments with a p-

value of .000. The results of the follow-up comparing 

structure to no structure are presented in Table 6.19. The 

follow-up for differences between computer structure and 

manual structure are presented in Table 6.20. 



Table 6.19 

Planned contrast for Number of Assumptions 
(structure vs. No structure) 

Pooled Variance Estimate 

Value s. Error T Value D.F. T Prob. 

51. 3333 7.9253 6.477 15 .000 

Table 6.20 

Planned Contrast for Number of Assumptions 
(Manual structure vs. Computer structure) 

Pooled Variance Estimate 

Value s. Error T Value D.F. T Prob. 

4.3333 4.5757 .947 15 .359 

117 

Test of Related Hypotheses: Hypothesis 4, 4a, and 4b are 

related to the quantity of unique alternatives variable. 

Hypothesis 4 stated that there will be a difference in the 

quantity of unique alternatives generated by groups in the 

three treatments. The results presented in Tables 6.13 and 

6.14 indicate that on the average groups in the three 

treatments generated different numbers of stakeholders and 
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different number of assumptions. This is supported by the 

statistical difference obtained in the ANOVA. The means 

were found to be different with a p-value of .002 for the 

number of stakeholders generated (Table 6.15), and with a p

value of .000 for the number of assumptions generated (Table 

6.18). Hypothesis 4a stated that the quantity of unique 

alternatives generated would be higher in the structured 

groups compared to the unstructured groups. Again, summary 

data in Tables 6.13 and 6.14 support this idea. This 

hypothesis is supported by the results of the follow-up 

data. Table 6.16 found a difference for the number of 

stakeholders generated with a p-value of .0005, while Table 

6.19 found a difference for the number of assumptions 

generated with a p-value of .000. Hypothesis 2b stated that 

the quantity of unique alternatives will be higher for the 

automated structure groups than for the manual structure 

groups. This hypothesis is not supported by the summary 

data in Tables 6.13 and 6.14, and the resul ts of the 

follow-ups presented in Tables 6.17 and 6.20 reveal no 

statistical significance (alpha = .05) to support this 

hypothesis. 

Distribution of Individual Participation. 

Distribution of individual participation was obtained by 

counting the number of comments presented by each individual 

member of a group. The percentage of participation was 
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then calculated by dividing an individual's total comments 

by the group's total comments. If all members participated 

equally, their percentages would all equal 25. To find the 

amount of variability in each group from this mean value, 

each individual's percentage was subtracted from 25. The 

absolute value of this deviation was then used as a measure 

of distribution of participation. Summary data for 

distribution of individual participation is presented in 

Table 6.21. 

Table 6.21 

Means and Standard Deviations for 
Distribution of Individual Participation 

Type of Support Mean Standard Deviation 

No Support 10.1479 5.7183 

Manual Support 2.5962 1. 8541 

computer Support 3.0825 3.0070 

Total 5.2756 5.1684 

Table 6.21 indicates that the average deviation from 

equal participation (mean of 25) was 5.2756. The range was 

from .2300 to 22.6700. The trends in this table indicate 

that the unsupported group's distribution of participation 

was more uneven than that of the groups supported by the 
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structure. There appears to be no difference in the 

distribution of participation between the manual structure 

or computer structure groups. 

The analysis of variance results are presented in 

Table 6.22. 

Table 6.22 

Analysis of Variance Results for 
Distribution of Individual Participation 

Source Degrees Sum of Mean F 
of of Squares Square Ratio 

Variation Freedom 

Between Groups 2 857.474 428.737 28.469 

within Groups 69 1039.118 15.060 

Total 71 1896.592 

F 
Probe 

.000 

Analysis of Variance results indicate that there was 

a significant difference (alpha = .05) for the distribution 

of participation between the three treatments with a 

corresponding p-value of .000. Follow-ups were conducted to 

compare the structured treatments to the unstructured 

treatments, and computer structure to manual structure. 

Table 6.23 presents the results of the comparison of 

structured to unstructured, while Table 6.24 presents the 

results of comparing computer structure to manual ztructure. 



Value 

-14.6171 

Table 6.23 

Planned contrast for Distribution 
of Individual Participation 
(structure vs. No structure) 

Pooled Variance Estimate 

S. Error T Value D.F. 

1. 9403 -7.533 69 

Table 6.24 

Planned Contrast for Distribution 

T Prob. 

.000 

of Individual Participation 
(Manual structure vs. Computer structure) 

Pooled Variance Estimate 

Value s. Error T Value D.F. T Prob. 

-.4863 1.1203 -.434 69 .666 
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Test of Related Hypotheses: Hypothesis 5, 5a, and 5b are 

related to the distribution of individual participation 

variable. Hypothesis 5 stated that there will be a 

difference in the distribution of individual participation 

by groups in the three treatments. The results presented in 

Table 6.21 indicate that on the average groups in the three 
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treatments had different distributions of participation. 

This is supported by the statistical difference obtained in 

the ANOVA (Table 6.22). The means were found to be 

different with a p-value of .000. Hypothesis 5a stated that 

individual participation will be more evenly distributed in 

the structured treatments compared to the unstructured 

treatments. Summary data in Table 6.21 supports this idea. 

The follow-up data in Table 6.23 found a significant 

difference (alpha = .05) between the unstructured and 

structured groups with a p-value of .000. Hypothesis 5b 

stated that individual participation will be more evenly 

distributed in the automated structure groups compared to 

the manual structure groups. This hypothesis is not 

supported by the summary data in Table 6.21, and there is no 

statistical significance (alpha = .05) in the data presented 

in Table 6.24 to support this hypothesis. 

User satisfaction with Decision Process. User 

Satisfaction with the Decision Process was measured for each 

individual by a post-session questionnaire. Questionnaire 3 

was used to measure this variable. There were five 

questions that related to decision scheme satisfaction. For 

each individual an average measure of satisfaction with the 

decision process was obtained by summing the five question 

values and dividing by five. The questionnaire had a scale 

of 1 through 6, with 6 indicating the most satisfied. The 
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questionnaires had been previously validated by the creators 

(Green and Taber, 1980) and subsequently validated in GDSS 

research (Watson, 1987). A reliability test of the 

questionnaire for this variable was conducted which resulted 

in a Cronbach' s alpha of .92. Summary data for 

satisfaction with the decision outcomes is presented in 

Table 6.25. 

Table 6.25 indicates the average user's satisfaction 

with the decision process was 4.8806. The range of 

satisfaction was from 2.4 to 6.0. The trends in this table 

indicate that the computer supported groups were the most 

satisfied with the process, while the unstructured groups 

were only slightly more satisfied than the manual supported 

groups. 

Table 6.25 

Means and Standard Deviations for 
User satisfaction with Decision Process 

Type of Support Mean Standard Deviation 

No Support 4.7750 .8136 

Manual Support 4.5500 .2008 

Computer Support 5.3167 .5654 

Total 4.8806 .8582 
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The analysis of variance results for satisfaction 

with the decision process are presented in Table 6.26. 

Table 6.26 

Analysis of Variance Results for 
User satisfaction with Decision Process 

Source Degrees Sum of Mean F 
of of Squares Square Ratio 

Variation Freedom 

Between Groups 2 7.454 3.727 5.736 

Within Groups 69 44.838 .650 

Total 71 52.293 

F 
Probe 

.005 

Analysis of Variance results indicate that there is 

a significant difference (alpha = .05) in user satisfaction 

with the decision process between the three treatments with 

a p-value of .005. Follow-ups were conducted to compare the 

structured treatments to the unstructured treatments, and 

computer structure to manual structure. Table 6.27 presents 

the results of the comparison of unstructured to structured, 

while Table 6.28 presents the results of comparing computer 

structure to manual structure. 



Table 6.27 

Planned contrast for satisfaction with Decision Process 
(Structure vs. No Structure) 

Pooled Variance Estimate 

Value S. Error T Value D.F . T Prob. 

. 3167 .4031 .786 69 .435 

Table 6.28 

Planned Contrast for Satisfaction with Decision Process 
(Manual Structure vs. Computer Structure) 

Pooled Variance Estimate 

Value S. Error T Value D.F. T Prob. 

-.7667 .2327 -3.295 69 .002 
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Test of Related Hypotheses: Hypothesis 6, 6a, and 6b are 

related to the decision quality variable. Hypothesis 6 

stated that there will be a difference in the user 

satisfaction with the decision process in the three 

treatments. The summary results in Table 6.25 support this 

hypothesis, as do the results of the ANOVA presented in 
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Table 6.26. The means were found to be different with a p

value of .0050. Hypothesis 6a stated that user satisfaction 

with the decision process will be higher in the structured 

groups compared to the unstructured groups. This hypothesis 

is not supported by the results of the follow-up data 

presented in Table 6.27. 'Hypothesis 6b stated that user 

satisfaction with the decision process will be higher in 

the automated structure groups compared to the manual 

structure groups. This hypothesis was supported by the 

summary data in Table 6.25. The follow-up data presented in 

Table 6.28 found a significant difference (alpha = .05) with 

a p-value of .001. 

Table 6.29 presents summary results of the 

hypotheses indicating support or non support. 



Table 6.29 

Summary Table of Hypotheses and Results 

DECISION OUTCOMES 

Decision Quality 
HI AS <> MS <> US 
Hla : (AS, MS) > US 
HIb : (AS> MS) 

Supported p-value = .000 
Supported p-value .000 
Not Supported 

Decision Time 
H2 AS <> MS <> US 
H2a : (AS, MS) > US 
H2b : (AS < MS) 

Supported p-value .096 
Supported p-value .0235 
Not supported 

User Satisfaction 
with Decision outcomes 

H3 AS <> MS <> US Not Supported 
Not Supported H3a : (AS, MS) > US 

H3b : (AS > MS) Supported p-value .0595 

DECISION PROCESS 

Quantity of 
Unique Alternatives 

H4 AS <> MS <> US Supported 
for Stakeholder p-value = .002 
for Assumption p-value = .000 

H4a (AS, MS) > US Supported 
for Stakeholder p-value .0005 
for Assumption p-value = .000 

H4b : (AS > MS) Not Supported 

Distribution of 
Individual Participation 

H5 AS <> MS <> us 
H5a : (AS, MS) > US 
H5b : (AS> MS) 

User Satisfaction 
with Decision Process 

Legend: 

H6 AS <> MS <> US 
H6a (AS, MS) > US 
H6b : (AS > MS) 

Supported p-value 
Supported p-value 
Not Supported 

Supported p-value 
Not Supported 
Supported p-value 

AS 
MS = 
US 

Automated Structure Groups 
Manual Structure Groups 
Unstructured Groups 

.000 

.000 

.005 

.001 
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6.5 Additional Observations 

The ability to analyze the decision making session 

for consistent patterns of individual and group behavior was 

made possible by the audio-video recordings of each session. 

These observations made by the experimenter are not suitable 

for statistical analysis and have not been validated by any 

other observer. They are preliminary observations to add 

explanations to the statistical results. Additionally, 

measures of personal task participation and negative socio

emotional behavior were gathered on a post questionnaire. 

No specific hypotheses were formulated regarding these 

measures, however the results are presented to supplement 

the results of the hypotheses. 

6.5.1 Observations of Individual Behavior 

Two main observations of individual behavior can be 

made in this experiment. First, it appears as if the 

seating arrangement of the participants had no effect on the 

participation of the individuals. Second, the sex of the 

participant also did not seem to affect the participation of 

the individuals. 

6.5.2 Observations of Group Behavior 

Several observations were made on the behavior of 

the groups during the experiment. First, the groups who 

were exposed to the structured methodology identified more 

unique alternatives, without rehashing old ideas. The 
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groups with no support many times got stuck on one idea and 

could not seem to move past it. If they were able to move 

past the idea, they often returned to it many times in the 

discussion. These groups tended to be more frustrated with 

each other. 

A second observation can be made about the 

distribution of participation. In the unsupported groups, 

at least one person in each group contributed less than 15% 

of the total comments, with some groups having members 

contribute as few as 2% of the total comments. This did not 

necessarily occur because someone was dominating the 

conversation, often there was ample time for someone else to 

contribute. Many times other members in the group tried to 

coax the member into participating by asking questions 

directed to that person. It appears however that having a 

common structure or plan of attack that everyone is aware of 

may have caused people to participate more evenly. 

A third observation deals with what can be 

classified as uninhibited behavior. This deals with 

comments made by the groups that were unrelated to the task 

at hand. Generally these comments dealt with current class 

assignments, courses in general, or other personal 

interests. All of the unsupported groups had some 

uninhibited comments, while in the structured treatments 

some groups had uninhibited comments and others did not. 
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Overall, the unsupported groups made far more uninhibited 

comments than the structured groups. 

Finally, the groups who used the structured 

methodology had a clear plan as how to distinguish the items 

on their critical list from those on their general list. 

This resulted in critical lists with fewer items than the 

general list. In the unsupported groups, no mention was 

made as how to arrive at the critical list items. This 

resulted in most of the critical lists containing all of the 

items that were generated in the discussion, regardless of 

their importance. 

6.5.3 Personal Task Participation Results 

Personal task participation was measured for each 

individual on post-session questionnaire three. There were 

five questions related to this variable. For each 

individual an average measure of the extent to which they 

percei ved themselves as participating was obtained by 

summing' the five question values and dividing by five. The 

questionnaire had a scale of 1 through 5, with 5 indicating 

a higher perception of participation. The unstructured 

groups averaged 3.7417, the manual structured groups 

averaged 3.4250, and the automated structured groups 

averaged 3.3000. A statistically significant difference was 

found between the unstructured and structured treatments 



with a .005 p-value. 
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There was no significant difference 

between the manual and computer structured groups. 

6.5.4 Negative Socio-emotional Behavior Results 

Questionnaire three also measured the degree of 

negative socio-emotional behavior. There were five 

questions related to this variable. For each individual an 

average measure of negative socio-emotional behavior was 

obtained by summing the five question values and dividing by 

five. The questionnaire had a scale of 1 through 5, with 5 

indicating a higher degree of negative behavior. The 

unstructured groups averaged 1.9250, the manual structured 

groups averaged 2.1250, and the automated structured groups 

averaged 1.8583. There was no significant difference 

between the structured and unstructured groups. A near 

significant difference was found between the manual and 

automated structure treatments with a .140 p-value. 

6.6 Summary 

This chapter has presented the results of the 

statistical tests, as well as the data obtained from 

observational analysis. The results can be summarized in 

terms of comparing the supported groups to the unsupported 

groups, and the manual supported groups to the computer 

supported groups. 

The groups supported by structure were 

produce decisions of higher quality, generated 

found to 

a higher 
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number of unique ideas, and had a more even distribution of 

participation. However, they did take longer than the 

unsupported groups to finish the task, and did not feel that 

they had a higher level of participation. 

The groups supported by computer structure were 

found to be more satisfied with the decision outcomes and 

the decision process than the groups supported by manual 

structure. Addi tionally , although the results were not 

significant, they also tended to finish quicker and 

exhibited a lower degree of negative socio-emotional 

behavior. 

The analysis of the video tapes revealed that the 

groups exposed to the structured treatments performed a more 

thorough analysis of the problem. They had fewer 

uninhibited comments and did not tend to rehash old ideas, 

instead they searched for new ones. 

The implications of these findings are discussed in 

Chapter 7. 
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CHAPTER 7 

DISCUSSION, IMPLICATIONS, AND CONCLUSIONS 

7.1 Introd~ction 

This study was designed to determine if the use of a 

Group Decision Support System for strategic planning impact 

analysis, compared to a structured manual process or an 

unstructured manual process, would improve the decision 

making process. This chapter discusses the implications 

of the statistical and observational findings presented in 

Chapter 6. The statistical results and their implications 

will be described in terms of significant results, near 

significant results, and non-significant results. The 

relationship of the observational results to the statistical 

results will also be discussed. 

The second section addresses the possible 

limitations of the research. The practical implications are 

presented in the third section. A brief summary and 

conclusions are described in section four, followed by 

suggestions for future research. 
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7.2 Discussion and Interpretation of the Research Findings 

This section will discuss and interpret the research 

findings. The results associated with Decision outcomes 

will be presented first, followed by the results associated 

with the Decision Process. 

-7.2.1 Decision outcome Results 

Decision Ouality. This study found that the groups 

exposed to the structured treatments produced decisions of a 

higher quality than the groups who had no support. This 

result is consistent with previous researchers (Janis and 

Mann, 1977; Delbecq and Van de Ven, 1971.) However, 

differences in the source of structure, manual or 

computerized, did not result in a significant difference in 

quality. steeb and Johnston (1981) and Gallupe (1985) found 

that the use of a GDSS improvo.d decision quality. However, 

in both of these studies the comparison was with a 

structured GDSS and unstructured no-GDSS. 

The structure used in this experiment focused the 

group on solving the problem and led them through a 

methodology. The structure allowed the groups to consider 

more alternatives, and analyze the information without 

unnecessarily returning to previous analysis. 

The interpretation of these results can only be 

viewed in terms of a GDSS that does not alter the structured 

support from that which occurs in a comparable manual 
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session. In this study using either a GDSS or a manual 

support method appeared to improve the decision quality. 

However, tests of other GDSSs which allow for anonymous 

input of ideas and simultaneous input may result in 

different measures of decision quality between computer and 

manual support. From this study, one could say that choosing 

either a GDSS or a structured manual process would help the 

decision quality. 

Decision Time. A significant result was found in 

terms of comparing the decision times of unstructured groups 

with structured groups. Groups supported by structure 

tended to take approximately 14 minutes (maximum group time 

was 90 minutes) longer in finishing the task than groups 

with no support. Previous research (Nemiroff and King, 

1975) suggests that as member participation increases with 

structured approaches, decision times will also increase. 

This is consistent with prior GDSS research (steeb and 

Johnston, 1981; and Watson, 1987) who found that the GDSS 

structure groups took longer than unstructured groups. 

However, Gallupe (1985) found no difference in decision 

time. 
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There was no significance attributed to the 

difference between computer support and manual support. 

However, on the average computer supported groups finished 

sooner than manual supported groups (75 minutes compared to 

82 minutes.) 

In interpreting these results it is reassuring to 

note that the use of a GDSS averaged only 11 minutes more 

than no support groups, yet produced a much higher quality 

decision. This tradeoff between longer decision time and 

improved decision quality appears to be quite reasonable. 

User satisfaction with Decision outcomes. No 

significant difference was found in user satisfaction with 

decision outcomes between the structured treatments and the 

unstructured treatments. Van de Ven and Delbecq (1974) and 

Steeb and Johnston (1981) found that groups supported by 

structure tend to be more satisfied with the results than 

groups not supported by structure. This may be attributed 

to increased member participation afforded by a structured 

methodology. However, watson (1987) found no differences in 

satisfaction between structured and unstructured groups. 

A significant result was found in comparing the 

computer supported groups to the manual supported groups, 

with the GDSS groups being more satisfied than the manual 



supported groups. watson (1937) found 

computer structure compared to manual 

137 

no difference in 

structure. The 

difference found in these results needs further validation, 

as the other GDSS researchers who investigated this variable 

compared a GDSS, imposing a structure, to no-GDSS, which had 

no structure. Further investigation into comparing 

differences in computer structure versus manual structure is 

necessary. 

In interpreting these results several factors can be 

addressed. with no differences found between the structure 

and no structure treatments, one may consider that perhaps 

that fact that the unstructured groups finished quicker 

resulted in them being more satisfied. Another interesting 

note is that although there were no difference in this 

perceived satisfaction with the solution, the structured 

groups actually created solutions of higher quality. 

Research should address why this result occurred. The 

differences found in this study between computer and manual 

supported groups could be attributed to the idea that 

computer groups thought a GDSS should help them produce a 

better decision. This may relate to the novelty of using a 

computerized system. Future research may be needed to 

determine if indeed the novelty of using a new system 

affected the users satisfaction. 
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7.2.2 Decision Process Results 

Quantity of Unique Alternatives. Groups supported 

by structure identified significantly more unique 

alternatives than groups not supported by structure. This 

is consistent with previous research (Smith, 1973; Van de 

Ven and Delbecq, 1974; Steeb and Johnston, 1981; Lewis, 

1982; Gallupe, 1985). 

There was no significant difference in the quantity 

of alternatives generated between the computer structure and 

manual structure treatments. No previous research has 

compared this variable with computer supported groups and 

manual supported groups. Again f the structure imposed in 

this study helped the groups to focus on the task, consider 

more alternatives, and analyze the information without 

unnecessarily returning to previous issues. 

The interpretation of these results can be viewed 

only in terms of a GDSS that does not alter the structured 

support from that which occurs in a manual session. A 

different type of GDSS which allows for simUltaneous input 

of ideas or anonymous input from all participants may result 

in the GDSS treatments identifying significantly more ideas 

than the manual support groups. However, from this study 

one could say that choosing either the GDSS or the 

structured manual process should result in increasing the 

number of alternatives generated by the group. 
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Distribution of Individual Participation. This 

study found that there was a significant difference in the 

distribution of individual participation between the 

supported groups and the unsupported groups, with the 

supported groups having more equal participation. Previous 

research (Lewis, 1982 ~ Gallupe, 1965) suggests that 

structure does provide a framework which encourages all 

members to participate. This result contradicts what was 

found in the self report measure of personal task 

participation. The unstructured groups perceived 

themselves as participating to a greater extent than the 

structured groups. 

manual 

Watson 

There was no significant difference between the 

structure 

(1987) also 

and computer structure 

found no difference in 

treatments. 

equality of 

influence between manual structure and computer structure 

groups. Similar reasoning to that suggested for the 

quanti ty of alternatives generated can be applied in 

analyzing this result~ the GDSS did not significantly alter 

the communication medium from that which occurred in the 

structured manual treatments. 

Again, in interpreting these results one can only 

generalize to comparable GDSS/structured manual supported 

groups. A GDSS that allows for anonymous or simultaneous 

input of ideas may affect the distribution of participation. 

This study did find that the SIAS structure, whether 
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implemented through a manual process or a GDSS did allow for 

a more even distribution of participation. 

User satisfaction with Decision Process. This study 

found no significant difference in satisfaction with the 

decision process between the structured and unstructured 

treatments. Reasoning similar to that applied for 

satisfaction with the decision outcomes can also be applied 

here. However, Gallupe (1985) and Watson (1987) found that 

the structured groups were actually less satisfied than the 

unstructured groups. Perhaps the type of structure being 

used has an affect on satisfaction. Some methodologies may 

be easier to understand and use, and may consequently be 

perceived as more or less satisfying. 

However, the groups supported by computer structure 

were significantly more satisfied with their decision 

process than the groups supported by the manual structure. 

Satisfaction with the process may be influenced by the 

amount of negative socio-emotional behavior perceived. In 

the self report questions dealing with this measurement, the 

manual structure groups perceived more negative behavior 

than the automated structure groups. watson (1987) is the 

only previous researcher who compared computer supported 

groups with manual supported groups in terms of 

satisfaction. He found that the GDSS groups were less 

satisfied than the manual supported groups. 
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The differences that are exhibited in the process 

satisfaction between the automated and manual supported 

groups may also be attributed to the factors discussed in 

satisfaction with the decision outcomes. It is possible 

that the groups had a preconceived notion that the use of 

the computer was the best way to solve the problem. Equally 

likely is the reasoning that the computer provided an easier 

mechanism to record and analyze the data than the use of 

flip charts. Future research is needed to address this idea. 

7.3 strengths and Limitations of the Research 

This study has several strengths which can be viewed 

as contributions of the research. The first is that the 

study measured key variables in a rigorous experimental 

setting. The groups who were assigned to the structured 

treatments were required to follow that procedure. 

Additionally, the presence of the structured manual 

condition allowed us to address the question of whether 

benefits/problems were due to the structure or the structure 

being computerized. 

'l.'he second maj or strength is the selection of the 

task and setting. This experiment used a "real" task, which 

is often found in industry. The task was appropriate for 

use with students as the decision makers since they had both 

a knowledge of and an interest in the solution. 

Additionally, the decision room used in the expe~iments is 
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one which is used by actual decision making groups. These 

strengths appear to outweigh the possible limitations of 

the study. 

The use of a laboratory experiment in this research 

is the source of the first limitation; low external 

validity. Conclusions must be limited to small groups, 

performing an impact analysis of a policy statement, using 

the SIAS methodology. While the methodology has been used 

successfully with "real" decision making gy·oups, caution 

must be used in extending the results to different 

populations, settings, and situations. 

The second limitation results from the sample size. 

While the sample size of 18 groups, six in each treatment, 

was large enough to obtain significant results, it is still 

small and subject to limitations of using a small sample. 

In general, this research is subject to the standard 

limitations of laboratory research. This indicates that 

generalizability of the results to a larger population must 

be considered carefully. 

7.4 Practical Significance of the Research 

Implications of these findings may be of interest to 

both users and creators of Group Decision Support Systems 

for strategic planning impact analysis. 

Current and planned users of GDSSs can be encouraged 

that the use of a GDSS improved the decision quality over 
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that which would occur in an unstructured setting. This may 

have occurred as a result of two other benefits that 

appeared in this research. First, more alternatives were 

generated in the GDSS groups and participation among members 

was more evenly distributed. Additionally, it is 

encouraging to note that this improved quality did not corne 

at the expense of vast amounts of time. On the average, the 

GDSS groups took only 11 minutes longer in completing the 

task. The main benefits of the GDSS over a comparably run 

structured manual meeting appear in satisfaction measures. 

The GDSS groups were more satisfied with both the outcomes 

and the process. 

The results of this study should also be of interest 

to GDSS developers. The differences in variables in 

comparing GDSS structure to no structure are encouraging. 

The use of a GDSS improved dechdon quality, allowed for 

generation of more alternatives, and created more equal 

member participation. This should help generate mora 

interest in the design of GDSSs. 

However the real interest to developers may corne 

from the distinction in the GDSS structure results from the 

manual structure results. In terms of decision quality, 

decision time, quantity of alternatives generated, and 

distribution of participation no significant differences 

were found between the two treatments. The only results in 



144 

which the GDSS was better than the manual process appeared 

in the satisfaction measures. The importance of this may 

affect the future of GDSS development. Many companies may 

question the cost/benefit of changing from a manual approach 

which works, if the only apparent benefit is increased 

satisfaction. This may indicate a need to design systems 

that are different in some respect from the manual 

structure, creating additional benefits. An example would 

be in changing the communication channel to allow for 

anonymous or simultaneous input of ideas. However, the 

effects of this type of change still need to be 

investigated. 

These results may suggest that if a company does not 

have an existing manual process with which they are 

comfortable, then a GDSS may be an appropriate change. 

However, the change from a manual process to a GDSS may need 

further investigation if the company is currently satisfied 

with the results. 
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7.5 Summary and Conclusions 

Determining an organization's strategies and 

policies is a critical decision making activity. This 

study was designed to address the following research 

question: 

How will the use of Group Decision support 
Systems, in comparison to a structured manual 
process and an unstructured manual process, 
affect group performance and attitude in 
decision making for strategic planning impact 
analysis? 

A review of literature in Group Process, Decision 

Making and Planning, and Group Decision Support Systems 

provided a basis for conducting this research. (Chapter 2 

contains the literature review). One independent variable, 

the nature of technological support, was manipulated. This 

resulted in three unique treatments; computer support, 

manual support, and no support. The task and group size 

were controlled in this study. The dependent variables were 

classified into decision outcome variables and decision 

process variables. The outcomes measured were decision 

quality, decision time, and decision satisfaction. The 

process variables included quantity of alternatives, 

distribution of individual participation, and process 

satisfaction. 

six hypotheses were described in Chapter 4. These 

suggested relationships between the nature of technological 

support and the effects on the six dependent variables. The 
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hypotheses were tested using 18 groups, each containing four 

subjects. Each group was asked to determine the most 

critical issues affecting a proposed policy statement. The 

findings of this research are: 

1) Decision quality was improved in the structured 

treatments compared to the unstructured treatments. 

There was no difference in decision quality between 

the computer support treatments and the manual 

support treatments. 

2) Decision time was longer in the structured 

treatments compared to the unstructured treatments. 

There was no significant difference between the 

computer and manual support treatments, although the 

computer support did finish seven minutes quicker on 

the average than the manual support groups. 

3) User satisfaction with the decision outcomes was not 

different in the structured treatments compared to 

the unstructured treatments. However, the computer 

supported groups were more satisfied than the manual 

supported groups. 

4) The quantity of unique al ternati ves generated was 

higher in the structured treatments compared to the 

unstructured treatments. There was no difference in 

the quantity generated by the computer supported 

groups and the manual supported groups. 
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5) The distribution of individual participation was 

more equal in the structured treatments compared to 

the unstructured treatments. There was no 

difference in the distribution of participation in 

the computer supported groups and the manual 

supported groups. 

6) User satisfaction with the decision process was not 

different in the groups supported with structure 

compared to the groups not supported by structure. 

However, the computer supported groups were more 

satisfied than the manual supported groups. 

Understandably, these results need 

replication for SUbstantiation and confirmation. 

further 

This study was designed to add to the expanding body 

of experimental research into the effectiveness of group 

decision support systems. The results confirm some earlier 

findings, and contradict others. This study was unique in 

that the task involved performing an impact analysis of a 

plan. Additionally, this study compared the effects across 

three conditions; no support, manual support, and computer 

support. Much of the previous GDSS research only compared 

no support to computer support. with the current interest 

in planning and decision making, and the effects that 

computer support may have on it, this study provides the 

ability to enhance our understanding of the use of Group 
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Decision Support Systems and group decision making, and 

provides ideas for future research. 

7.6 Future Research 

Future research into the effectiveness of a group 

decision support system is necessary. Suggestions for 

future research can be divided into two areas; extensions of 

this study, and extensions of GDSS research in general. 

7.6.1 Extensions of this Research 

This research has several possible extensions 

resul ting from variations in controlled variables. 

possibilities are described below. 

These 

Planning Tasks. This experiment should be 

duplicated using different planning tasks to determine if 

the results are affected by the task. Perhaps a more 

complicated planning problem may result in different 

answers. 

Group Size. Additionally, as the size of a group 

changes some of the benefits or difficulties in the SIAS 

methodology may become more apparent. 

GDSS Design. The nature of the GDSS design is 

another factor which can be modified. Keeping the remaining 

factors, such as group size, and task, constant and 

altering the GDSS may result in different outcomes. Current 
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research by the author is in this area. A networked version 

of the SIAS methodology has recently been completed. This 

version alters the communication medium, providing 

simultaneous and anonymous input of ideas. The results of 

studying this new version, added to the results of this 

dissertation, should provide a comprehensive body of 

knowledge. 

7.6.2 Extensions of General GDSS Research 

wi th the rapid increase in GDSS research, it is 

becoming more and more apparent of the need for a framew/::>rk 

to classify the research. As evidenced in this study, the 

nature of a GDSS has varied greatly from one experiment to 

another, as has the type of task. For the most part, the 

previous studies have concentrated on small groups, ranging 

from three to five people. One of the main problems in 

generalizing the results of the prior GDSS research rests in 

the fact that the comparisons were made of a structured GDSS 

supported groups and an unstructured no-GDSS group. This 

has left the question of "Were the differences found a 

resul t of the structure alone, or were they due to the 

structure being computerized?" 

One classification scheme has been suggested by 

DeSanctis and Gallupe (1987). This was previously described 

in Section 4.2. They suggested classifying GDSS research 
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into one of three levels of GDSSs, dependent on the 

functionality of the GDSS. within each level, they further 

classify the result according to one of six task types, one 

of two member proximities, and one of two group sizes. This 

suggests that all GDSS research can fall into one of 

seventy-two possible cells (3 x 6 x 2 x 2). 

One problem with this scheme results from 

determining the three levels of GDSSs. section 4.2.1 

discussed these levels. Their classification is built upon 

the varying degrees of technological sophistication and 

modifications into the group decision process. However 

these levels do not take into account the variability in the 

communication medium. Some GDSSs replace the verbal channel 

and allow only type-written communication, while others 

allow for a combination of the two. Additionally, some GDSS 

designs are stand-alone workstations controlled by one group 

member or a facilitator, while other designs are networked 

versions in which each member of the group is required to 

use a workstation. Research into differences between these 

types of GDSSs is not extensive and until more studies are 

done to determine what if any differences exists, a more 

robust classification scheme to account for these unique 

features of a GDSS may be necessary. 

wi th a concentrated effort by researchers in the 

area of Group Decision Support Systems to classify their 

work, the generalizability of GDSS research will increase. 
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This will advance the GOSS theory, and should lead to 

improved designs for GOSSs. As it stands now, the answer to 

the question of "Will a GOSS improve decision making?" can 

only be answered with many qualificat:ions. These include 

yes it may help in certain decision making situations, but 

only if you use a certain GDSS, and only if your decision 

problem is similar to one that has been studied. Attempting 

to eliminate these qualifications should be a major goal of 

future researchers in the Group Decision Support Systems 

area. 
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APPENDIX A.1 

Researcher Checklist for Experiment 



155 

Group Decision Support System Experiment 

SIAS Model 

Researcher Checklist 

1. Arrive at Experiment Room 

2. Set Up Experiment Room 

3. 

4. 

2.1 Set up table and chairs if needed 

2.2 Set up flip chart for non-computerized sessions 

2.3 Turn on computer, Barco overhead proj ect, and 
load software for computerized sessions 

2.4 Place scratch paper and pens on participant's 
table 

2.5 

2.6 

Get 

Run 

4.1 

4.2 

4.3 

4.4 

4.5 

Set up viu~o Camera 

Organize 4 sets of experimental materials 

subjects situated in room and introduced 

Experiment - See Script for Experiment 

Fill in Table Layout to track members 

Note start time 

Start SIAS procedure for structured treatments 

Collect concise list of critical issues 

Note stop time 

5. After the experiment 

5.1 Gather materials from each group and put in 
group collection 

5.2 stop video camera, remove tape and store with 
group collection 

5.3 Copy data files onto 
computerized sessions 

group disk for 
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APPENDIX A.2 

Researcher script for Experimen"t 



1. 
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Group Decision Support System Experiment 

SIAS Model 

Researcher Script 

Thank you for participating in 
Your cooperation is appreciated. 
and introduce yourselves. 

this experiment. 
Please have a seat 

2. (Distribute pre-session questionnaire.) Please fill 
out this background data questionnaire. I will be 
collecting data as you participate in this 
experiment. Your participation will be used only 
for aggregate data analysis. Any individual 
responses and comments associated with your name 
will remain strictly confidential. 

3. (Discuss background information for task.) 

3.1 The task you will be given is to analyze the 
impact of a policy statement regarding the use 
of micro-computers in business colleges. It is 
important that you consider the task seriously 
in working to solve this problem. 

3.2 It is important that you do not discuss this 
exercise with your classmates who have not yet 
participated. this will ensure that all of the 
participants have the same information at the 
beginning of the session. 

3.3 I will now read the specific instructions 
pertaining to your experiment. It is important 
that you understand and follow these 
instructions of the results of the experiment 
may be inaccurate. 
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4.0 Instructions for structure Supported Groups 

4.1 You will be analyzing the impact of a policy 
statement. The method you will be using to 
perform the impact analysis is Stakeholder 
Identification and Assumption Surfacing (SIAS). 
It has been specifically created to help you in 
performing your impact analysis. Your 
objective today is to identify a concise list 
of the critical issues that the policy makers 
should be aware of in order to insure the 
success of this policy statement. 

4.2 The SIAS model has four phases: 1) Stakeholder 
Identification, 2) Assumption Surfacing, 3) 
Assumption Rating and 4) Graphing. During 
Stakeholder Identification you will come up 
with a list of the stakeholders of the policy. 
Stakeholders are entities who either affect or 
will be affected by the proposed policy. In 
Assumption Surfacing you will identify what 
assumptions those stakeholders have about the 
policy. The third phase, Assumption Rating, 
involves rating the assumptions according to 
the importance to the policy and the importance 
to the stakeholder. For example, given a 
certain assumption how strongly will it affect 
the policy and also how much does the 
stakeholder care about it. You will also 
determine whether the assumption supports the 
policy or resists the policy. The last phase, 
Graphing, will display a graph of all of the 
assumptions. The graph will allow you to 
visually see the ratings that were assigned to 
the assumptions. At this point you can discuss 
the ratings of the assumptions and determine 
your list of critical issues. Your group may 
identify a list of 30 or so assumptions, and 
since it is not possible for a policy maker to 
address all of these, you need to identify the 
most critical ones. 

4.3 Remember that your input may affect the actual 
implementation of this policy, therefore you 
should be as complete in your impact analysis 
as possible. 
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4.4 (Computer Support Groups Only) 
You will have the use of ~ computerized version 
of the SIAS tool. I will be running the actual 
software, so you don't need to be concerned 
with operating details. I will be here to keep 
you on track with the SIAS procedure, but I 
will not be able to provide you any direct 
input into solving the particular task. 

4.5 (Manual Support Groups Only) 
I will be here to keep you on track with the 
SIAS procedure, but I will not be able to 
provide you any direct input into solving the 
particular task. There are fl ip charts and 
whiteboards in the room on which I will record 
your responses throughout the process. 

5.0 Instructions for Unsupported Groups 

5.1 You will analyzing the impact of a policy 
statement. Your objective today is to identify 
a concise list of the critical issues that the 
policy makers should be aware of in order to 
insure the success of this policy statement. 

5.2 You can use any method you wish to arrive at 
this list. Remember that your input may affect 
the actual implementation of this policy, 
therefore you should be as complete in your 
impact analysis as possible. 

5.3 I am available to perform any 
functions which you suggest. 
charts and whi teboards in the 
available for your use. 

6.0 (Information for all treatments) 

administrative 
There are flip 
room which are 

6.1 You will be given 90 minutes in which to arrive 
at your solution. I will stop you when time is 
up. 

6.2 When the experiment is finished, I will collect 
the policy statement from you and your concise 
list of issues. I will next give you a short 
questionnaire. This questionnaire will ask for 
you evaluation of the experiment. You may 
leave when you have returned the questionnair.e 
to me. Again, Please do not discuss this the 
experiment with anyone when you leave. 
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6.3 Are there any questions? 

6.4 (Distribute task.) You will be allowed 5 
minutes to read the task. 

6.5 You now have up to 90 minutes in which to 
arrive at a your list of the most critical 
issues that will affect the policy or that the 
policy will affect. 
(start time) 
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APPENDIX A.3 

Experimental Questionnaires 



QUESTIONNAIRE #1 

Name : Matric : _______ _ 

Course/Instructor in which you should receive credit 

The purpose of this questionnaire is to gather some demographic information on 
the participants in the study as well as some information about both your 
individual experience and your group experience. 

Your responses to this questionnaire will be kept confidential. 

,. How many of your group rnerrbers have you worked with previously? 

___ group menDers 

2. How is your level of experience in working in groups in general? 
(ci rcle one) 

very 
low , 

low mediun 

2 3 

high 

4 

very 
high 
5 

3. \/hat is your level of experience in making actual business decisions? 
(ci rcle one) 

very 

low , 
low mediun 

2 3 

high 

4 

very 

high 
5 

4. Based on your group experiences, how successful are groups in solving problems? 
(ci rcle one) 

not very 
successful 

, 2 3 

very 
succccsful 

4 5 

5. \/hat is your age? ___ years 

6. \/hat is your sex? H (please circle appropriate letter) 
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QUESTIONNAIRE #2 

Name : Matric: ________ _ 

Course/Instructor in which you should receive credit 

Directions: We are interested in how your gro,-" approached the task. This 
questionnaire is COll'pOsed of 1S statements. Please indicate in the space 
provided the degree to which each statement appl ies to you or your gro,-". 
Indicate your choice by circling the appropriate marker. There are no right or 
wrong answers. Many of the statements are similar to other statements. Do not 
be concerned about this. Work quickly; just record your first impression. 

Your responses to this questiomaire will be kept confidential. 

1. The overall qual ity of the discussion was: 

poor 

1 2 3 4 5 

2. The discussion, on the whole, was: 

ineffective 
1 2 3 4 S 

3. The outcome of the discussion was: 

unsatisfactory 
1 2 3 4 5 

4. The discussion was: 
incompetent l y 

executed 

2 :5 4 S 

5. The issues explored in the discussion were: 

trivial 
2 3 4 5 

6. The content of the discussion was: 
carelessly 
developed 

1 2 3 4 

7'. The mamer in which the participants examined issues was: 

nonconstructive 
2 3 4 5 
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good 

6 7 

effective 

6 7 

satisfactory 
6 7 

competent l y 

executed 

6 7 

substanti at 

6 7 

carefully 
developed 

6 7 

construct ive 

6 7 
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8. The group's movement toward reaching a conclusion on the discussion 
question, under the circunstances, was: 

insignificant significant 
1 2 3 4 5 6 7 

9. The behavi or of the group was: 

not goal goal 
directed directed 

1 2 3 4 5 6 7 

10. The participants initiated discussion on: 

irrelevant relevant 

issues issues 
2 3 4 5 6 7 

11. The participant's contributions were: 

poorly well 

BIT1Jl if i ed arrpli fied 

1 2 3 4 5 6 7 

12. The participation in the discussion was: 

lrlevenly evenly 

distributed distributed 

1 2 3 4 5 6 7 

13. I deas expressed in the discussion were: 

uncri ti call y critically 

examined examined 

2 3 4 6 7 

14. The participants dealt with the issues: 

lrlsystematically systematically 

1 2 3 4 5 6 7 

15. The interpersonal relationships among the participants appeared to be: 

lrlheal thy heal thy 

1 2 3 4 5 6 7 



QUESTIONNAIRE #3 

Name: ___________ _ Matric : ________ _ 

Course/Instructor in which you should receive credit 

Directions: This questiomaire gathers further information on how your group 
approached the task. It is CaTqJOsed of 16 statements. Please indicate your 
choice by circling the appropriate marker. There are no right or wrong answers. 
Many of the statements are simi lar to other statements. Do not be concerned 
about this; just record your first irrpression. 

Indicate your level of agreement with the following statements, as they apply 
to you or to your group, by circling the appropriate nUTber. 

Your responses to this questiomaire will be kept confidential. 

1. To what extent do you feel personally responsible 
for the correctness of the group solution? 

2. Others expressed a negative opinion about your 
behavior. 

(1 ) 

Not at 
all 
all 

3. To what extent does the final solution reflect your 
inputs? 

4. To what extent are you confident that the group 

solution is correct? 

5. To what extent do you feel comnitted to the 

group's solution? 

6. made suggestions about doing the task. 

7. felt frustrated and tense about others' behavior. 

8. expressed negative opinions about someone's 
behavior. 

9. I rejected others' opinions or suggestions. 

10. I showed attention and interest in the group's 
activities. 

11. My opinions or suggestions were rejected. 

(2) 

To a 
little 
extent 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

(3) 

To some 

extent 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

(4) (5) 

To a To a 
great very great 

extent extent 

4 5 

4 5 

4 

4 5 

4 5 

4 

4 5 

4 5 

4 5 

4 5 

4 
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(1) (2) (3) 

Not at To a To some 

all little extent 
all extent 

12. gave information about the problem. 2 3 

13. asked others for their thought and opinions. 2 3 

14. asked for suggestions from others in the group. 2 3 

Very Somewhat Neither 

dissatisfied dissatisfied satisfied 

15. How satisfied or dissatisfied were 

you with the quality of your group's 
solution? 

2 

nor 

dissatisfied 

3 

16. How would you describe your group's problem'solving process? 

a. inefficient efficient 

2 3 4 5 6 

b. uncoordinated coordinated 

2 3 4 5 6 

c. unfair fair 
2 3 4 5 6 

d. confusing understandable 

1 2 3 4 5 6 

e. dissatisfying siltisfying 

1 2 3 4 5 6 
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(4) (5) 

To a To a 
great very great 
extent extent 

4 5 

4 5 

4 5 

Somewhat Very 

satisfied satisfied 

4 
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APPENDIX A.4 

Experimental Task 
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MicroComputer Requirement policy 

Colleges of Business believe that professionals of 

the 1990's will be dramatically affected by the widespread 

availability of low cost computing power in the form of 

personal computers or professional work stations. In order 

to be effective in their work, professionals in any field of 

business will have to know how to use these tools. 

Therefore, an effort to integrate the computer throughout 

the business curriculum is being undertaken. In this manner, 

the student will corne to view computing as an integral part 

of the way he or she conceptualizes problems and formulates 

solutions to them. consequently, business colleges are 

considering implementing a policy requiring all business 

students to have individual access to a personal 

microcomputer. 

A system configuration has been selected as best 

meeting the needs of the students, and will be fully 

supported. The selected system vlill be made available to 

students at an attractive price, with appropriate options 

for outright purchase or long term acquisition. A student 

may use systems other than the one recommended if such a 

system has equivalent capabilities and features and is 

compatible with services which will be supplied by the 
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College. Such other systems, will receive only limited 

support from the College. The minimum system 

configurations are: 

An IBM-compatible personal computer equipped with: 

- 512 kilobytes (KB) of RAM 
- 2 double-sided, double-density floppy disk drives 
- A monochrome monitor 
- A monitor adapter card 
- A parallel or serial adapted card depending on the 

printer purchased 
- An 80 column dot matrix printer 
- A printer cable 
- A minimum of 10 OS DO floppy diskettes 
- A modem - Bell 212A compatible (1200 BPS) 
- PC-DOS operating System 

Additionally, students will be required to provide 

their own application software. Specific packages will be 

recommended by the college and will be used in business 

courses. Other software may be used if it has equivalent 

capabilities. 

You have been asked to perform an impact analysis on 

this policy requiring all business students to have 

individual access to a personal microcomputer. You should 

devise a concise list of the most critical issues that the 

policy makers should be aware of in order to help insure the 

success of this policy. 
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Appendix B 

Solution List of critical Stakeholders 
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Solution List of critical stakeholders 

1- Business Students 

2. Business College 

3. Faculty 

4. Parents 

5. University 

6. Computer Vendors 

7. Employers 

8. Banks 

9. Non-business Students 

10. Financial Aid Office 

11- Manufactl:trers 

12. Computer Center/Labs 



172 

SELECTED BIBLIOGRAPHY 

Ackoff, Russell L., A Concept of Corporate Planning, John 
Wiley and Sons, New York, 1970. 

Applegate, Lynda M., Idea Manage.ment in Organization 
Planning. Unpublished Ph.D. Dissertation, 
University of Arizona, 1986. 

Beauclair, Renee Anne, An Experimental Study of the Effects 
of Group Decision Support System Process Support 
Applications on Small Group Decision Making. 
Unpublished Ph.D. Dissertation, Indiana University, 
1987. 

Dalkey, N.C., The Delphi Method: An Experimental Study of 
Group opinion, Santa Monica, CA, Rand Corporation, 
1969. 

Delbecq, Andre L., and Van De Ven, Andrew H., " A Group 
Process Model for Problem Identification and Program 
Planning," The Journal of Applied Behavioral 
Science, Volume 7, Number 4, 1971, pp. 466-492. 

DeSanctis, Gerardine and Gallupe, Brent, "Group Decision 
Support Systems: A New Frontier," DataBase, winter 
1985, pp. 3-10. 

DeSanctis, Gerardine and Gallupe, R. Brent, "A Foundation 
for the Study of Group Decision Support Systems," 
Management Science, May 1987. 

Dunnette, Marvin D., Campbell, John, and Jaastad, Kay, "The 
Effect of Group Participation on Brainstorming 
Effectiveness for Two Industrial Samples," Journal 
of Applied Psychology, 1963, Volume 47, Number 1, 
pp. 30-37. 

Edwards, Allen L., statistical Methods, Holt, Rinehart and 
Winston, Inc. New York, 1976. 

Gallupe, B., The Impact of Task Difficulty on the Use of a 
Group Decision Support System. Unpublished Ph. D. 
Dissertation, University of Minnesota, 1985. 



173 

Ginsberg, Ari, and Grant, John H., "Research on strategic 
Change: Theoretical and Methodological Issues, " 
Academy of Management Proceeding, 1985. 

Gouran, D.S., Brown, C., and Henry, D.R., "Behavioral 
Correlates of Perception of Quality in Decision
Making Discussions," Communication Monographs, 45, 
March 1978, pp. 51 - 63. 

Green, S.G., and Taber, T.D., "The Effects of Three Social 
Decision Schemes on Decision Group Process," 
Organizational Behavior and Human Performance, 25, 
1980, pp. 97 - 106. 

Guzzo, Richard A., Improving Group Decision Making in 
Organizations Approaches From Theory and 
Research, Academic Press, New York, 1982. 

Hackman, J. Richard 
Task Type 
Reactions," 
pp. 37-54. 

and Vidmar, Neil, "Effects of Size and 
on Group Performance and Member 
sociometry, 1970, Volume 33, Number 1, 

Hackman, J. Richard and Kaplan, R.E., "Interventions into 
Group Process: An Approach to Improving the 
Effectiveness of Groups," Decision Sciences, Volume 
5, 1974, pp. 459-480. 

Hall, Jay and watson, W.H., "The Effects of a Normative 
Intervention on Group Decision-making Performance," 
Human Relations, Volume 23, Number 4, August 1970, 
pp. 299-317. 

Hare, A. Paul, Handbook of Small Group Research. The Free 
Press, New York, 1976. 

Harrington, Carl R., "DSS: Planning the Fourth Dimension," 
Best's Review, Volume 84, Number 10, February 1984, 
pp. 62-64. 

Hax, 

Hays, 

Arnoldo C. and Maj luf, Nicolas S. "The 
Strategic Planning Process," Interfaces, 
February 1984, pp.47-60. 

Corporate 
January-

William L., statistics for Psychologists., Holt, 
Rinehart and Winston, Inc. New York, 1963. 

Holloman, C.R. and Hendrick, H.W., "Adequacy of Group 
Decisions as a Function of the Decision Making 
Process," Academy of Management Journal, Volume 15, 
1972, pp. 175~184. 



174 

Huber, George P. Managerial Decision Making, Glenview, II. 
Scott, Foresman, and Co. 1980. 

Huber, George P., "The Nature of Organizational Decision 
Making and the Design of Decision Support Systems," 
MIS Quarterly, June 1981, pp. 1-10. 

Huber, George P., "Issues in the Design of Group Decision 
Support Systems," MIS Quarterly, September 84, pp. 
195-204. 

Huber, George P, and McDaniel, Reuben R., "The 
making Paradigm of Organizational 
Management Science, Volume 32, Number 5, 
pp. 572 - 59. 

Decision
Design," 

May 1986, 

Janis, I.L., Victims of Groupthink: A Psychological Study 
of Foreign Policy Decisions and Fiascoes. Houghton
Mifflin, Boston, 1972. 

Janis, I.L, and Mann, L., Decision Making: A Psychological 
Analysis of Conflict. Choice. and Commitment. New 
York, Free Press, 1977. 

Johansen, Robert, Vallee, Jacques, and Spangler, Kathleen, 
Electronic Meetings: Technical Alternatives and 
Social Choices, Addison-Wesley, Reading, MA, 1979. 

Kolasa, B.J., "Social Influence of Groups." In R.M. Steers 
and L.W. Porter (eds.), Motivation and Work 
Behavior. McGraw-Hill, New York, 1975. 

Koontz, Harold, 0 i Donnell, Cyril, and Weihrich, Heinz, 
Essentials of Management, McGraw-Hill Book Company, 
New York, 1986. 

Kraemer, Kenneth L. and King, John L. "Compu'ter-Based 
Systems for Cooperative Work and Group Decision 
Making: status of Use and Problems in Development," 
Proceedings of the Conference on Computer Supported 
Cooperative Work, 1986, December 3-5, Austin, TX,pp 
353-375. 

Kull, David J., "Group Decision: Can Computers Help? II 
Computer Decisions, Volume 14, Number 5, May 1982, 
pp. 70-82, 160. 

Lewis, II, L.F. 
Support 
doctoral 
1982. 

Facilitator: A Microcomputer Decision 
System for Small Groups. Unpubl ished 
Dissertation. University of Louisville, 



175 

Maier, N. R. F. and Solem, A. R., "The Contributions of the 
Discussion Leader to the Quality of Group Thinking," 
Human Relations, Volume 3, 1952, pp. 155-174. 

Maier, N.R.F., "Maximizing Personal creativity Through 
Better Problem solving," Personnel Administration, 
Volume 27, Number 1, 1964, pp. 14-18. 

Mason, Richard o. and Mitroff, Ian I., Challenging Strategic 
Planning Assumptions, John Wiley and Sons, New York, 
1981. 

McGrath, J. E. Groups: Interaction and Performance. 
Englewood Cliffs, N.J.: Prentice-Hall, Inc. 1984. 

Nemiroff, P.M. and King, D.C., "Group Decision Making 
Performance as Influenced by Consensus and Self
Orientation," Human Relations, Volume 28, 1975, pp. 
1-21. 

Neumann, Seev and Hadaas, Michael, "DSS and Strategic 
Decisions," California Management Review, Volume 
XXII, Number 2, Spring 1980, pp. 77-84. 

Osborne, A., Applied Imagination, N.Y., Charles Scribner and 
Sons, 1953. 

Patterson, Miles L., and Schaeffer, Russell E., " Effects of 
Size and Sex composition on Interaction Distance, 
Participation, and Satisfaction in Small Groups," 
Small Group Behavio~~ Volume 8, Number 4, November 
1977, pp. 433-442. 

Rathwell, Margaret A., and 
Systems Support for 
Making Activities," 
pp. 255 - 271. 

Burns, Alan, "Information 
Group Planning and Decision

MIS Quarterly, September 1985, 

Reynolds, P. D. Comment on "The Distribution of 
Participation in Group Discussions" as related to 
size. American Sociological Review, Volume 36, 
Number 4, 1971, pp. 704-706. 

Rittel, Horst W.J. and Webber, Melvin M., "Dilemmas in a 
General Theory of Planning," Policy sciences, 
Number 4, 1973, pp. 155-169. 

Rouse, William B. and Sheridan, Thomas B., "computer-Aided 
Group Decision Making: Theory and Practice," 
Technological Forecasting and Social Change, Volume 
7, 1975, pp. 113-126. 



176 

Rowe, Alan J., Mason, Richard o. and Dickel, Karl, strategic 
Management and Business Policy, Addison-Wesley 
Publishing Company, Massachusetts, 1982. 

Ruble, Michael, R., "An Empirical Test of a Decision 
Support System in a Group Decision-Making 
Environment.,;: Unpublished Doctoral Dissertation, 
Arizona State University, August 1984. 

Sambamurthy, V., A Comparison of Two Levels of Computer
Based Support for Equivocality Reduction and 
Conflict Management in strategic Issues Generation. 
Unpublished Dissertation Proposal, University of 
Minnesota, 1988. 

Smith, P. "Social Facilitation," Chapter 5 of Groups within 
Organizations r P. smith (Ed.), Harper and ROw, New 
York, 1973. 

Steeb, Randall and Johnston, Steven C., "A Computer-Based 
Interactive System for Group Decisionmaking," IEEE 
Transactions on Systems, Man, and Cybernetics, 
Volume SMC-ll, Number 8, August 1981, pp. 544-552. 

Stefik, Mark, Foster, Gregg, Bobrow, Daniel G., Kahn, 
Kenneth, Lanning, Stan, and Suchman, Lucy, "Beyond 
the Chalkboard: Computer Support for Collaboration 
and Problem solving in Meetings," Communications of 
the ACM, Volume 30, Number 1, January 1987, pp. 32-
47. 

Steiner, George A. and Miner, John B., Management Policy and 
Strategy, New York, Macmillan, 1977. 

Steiner, George A., Strategic Planning, New York, The Free 
Press, 1979. 

Swap, Walter. C. and Associates, ed., Group Decision Making, 
Sage Publications, Beverly Hills, 1984. 

Taylor, Donald W., Berry C., and Block, Clifford H., "Does 
Group Participation When Using Brainstorming 
Facilitate or Inhibit Creative Thinking?" 
Administrative Science Quarterly, 1958, Volume 3, 
pp. 23-47. 

Thompson, Arthur A. Jr., and strickland, A.J. III, 
and Policy: Concepts and Cases, 
Publications Inc., Dallas, Texas, 1978. 

Strategy 
Business 



177 

Turoff, Murray and Hiltz, starr R., "Computer Support for 
Group Versus Individual Decisions," IEEE 
Transactions on Communications, Volume Com-30, 
Number 1, January 1982, pp. 82-90. 

Van De Ven, Andrew H. and Delbecq, Andre 
Effectiveness of Nominal, Delphi, and 
Group Decision Making Process," 
Management Journal, Volume 17, Number 
1974, pp. 605-621. 

L. , "The 
Interacting 

Academy of 
4, December 

Wack, Pierre, "scenarios: Uncharted Waters Ahead," Harvard 
Business Review, September-october 1985, pp. 73-89. 

Wack, Pierre, "scenarios: shooting the Rapids," Harvard 
Business Review, November-December 1985, pp. 139:-
150. 

watson, Hugh J. and Hill, Marianne M., "Decision Support 
systems or What Didn I t Happen wi th MIS?" 
Interfaces, Volume 13, Number 5, October 1983, pp. 
81-88. 

watson, R. A Study of Group Decision Support System Use in 
Three and Four-person Groups for a Preferenc.e 
Allocation Decision. Unpublished Doctoral 
Dissertation, University of Minnesota, May 1987. 

z igurs, I. The Effect of Computer-Based Support on 
Influence Attempts and Patterns in Small Group 
Decision-Making. Unpublished Doctoral Dissertation, 
University of Minnesota, September 1987. 


