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ABSTRACT 

Organizations are downsizing, challenging their employees to "do more with 

less." Projects teams and work groups being formed to accomplish this goal are being 

supported with a new type of technology called Oroup Support Systems (OSS). This 

research was concerned with determining the major factors that affect the diffusion of 

OSS in organizations. OroupSystems (OS) is the OSS that was researched. A survey 

methodology was used to collect data. The model for this research was developed 

from existing models in diffusion research, from prior MIS research on 

OroupSystems, and from prior MIS implementation research. 

The following independent variables were analyzed: the role of the internal 

champion, the role of the facilitator, average size of the work groups and the 

percentage of work that was handled by each work group, hourly charge for using OS, 

total amount of money invested in the technology, and the role of communication 

channels within the organization. 

The data were analyzed through four different regressions, with the same 

results being obtained each time. Significant relationships were found for the size of 

work groups, the hourly charge rate, and the amount spent on the technology; findings 

for the role of the facilitator were partially significant. The final regression was 

significant at the p<.OOllevel and accounted for over 58% of the model. 



Methods for improving diffusion research are suggested in the summary. 

These include rigorously defining all terms, variables, and constructs, as well as 

graphically recording the rate of diffusion throughout the social system wherever 

possible. 

13 
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1. INTRODUCTION 

1.1 Background 

"Do more with less" has become the latest "buzz phrase" in corporate America. 

Organizations are right-sizing, middle management levels are being removed from the 

organizational structure, and employees are being challenged to increase their output 

in the face of these cutbacks (Luthans, 1995; Miles and Snow, 1986; Mills, 1995; 

Johnston and Lawrence, 1988; Markus, 1994). Emphasis has been placed on group 

activities (Applegate, 1991; Applegate and Cash, 1989) as organizations move toward 

greater use of project teams or work teams to complete tasks and solve problems. 

There is a shift away from past reliance on individuals and increasing reliance on 

interfunctional work groups to solve complex problems (Luthans, 1995) and many 

organizations have been turning to a new type of technology, called Group Support 

Systems (GSS), to increase the productivity of these workgroups (Mills, 1995; Lyon, 

1995; DeSanctis and Gallupe, 1985, 1987; Dennis et aI., 1988; Johansen, 1988). 

Numerous articles have appeared concerning the need for organizations to utilize 

information technology (IT) to gain/maintain a competitive advantage (Drucker, 

Johansen, 1988; Mills, 1995; Porter, 1990, Sproull and Goodman, 1990; Sauter, 1992; 

Benjamin, 1982; Sprague and McNurlin, 1986; Rockru1 and Flannery, 1983; Dennis, 

Nunamaker, and Paranka, 1991). However, little of this literature on information 

technology as a competitive weapon addresses issues specifically related to its impact 
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on work groups. According to these researchers, the key to gaining/maintaining a 

competitive advantage is to identify appropriate technologies and quickly diffuse them 

to end-users, i.e. to work groups. 

The advantages traditionally associated with end-users and end-user 

computing have been: 1) more timely access to information, 2) better quality of 

information, 3) improved decision making, 4) better control by users, and 5) lower 

systems development costs (Couger, 1986; Davis and Olson, 1985; Guimaraes and 

Ramanuam, 1986). However, additional advantages to empowering work groups with 

GSS technology include 1) reduction in meeting times of up to 50%, 2) reduction in 

project cycle times of up to 90%, 3) better quality of decisions due to equal 

participation by all group members, and 4) improved group memory of meetings 

and/or projects (Nunamaker et aI., 1991; Martz, Vogel, and Nunamaker, 1992; Post, 

1992; Nunamaker et aI., 1989). 

Down-sides recognized to be associated with end-user computing include: 

1) incompatible systems, 2) ineffective use of economic resources, 3) perceived 

threats to data security, and 4) abuse of individual systems (Davis and Olsen, 1985; 

Alavi and Weiss, 1986; Couger, 1986). These risks are reduced with GSS use, 

because the support provided to groups and teams is standardized for all members of a 

group, which reduces (but does not necessarily eliminate) problems of incompatibility 

and abuse of individual systems. A GSS purchase usually involves a larger investment 
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than acquisition of individual end-user technologies and therefore commands a more 

comprehensive economic review by an adopting organization. This lessens the risk of 

ineffective use of money. Data security is always a threat with any technology, but the 

data associated with a GSS is self-contained, and can be better protected. 

Research has shown that managers and knowledge workers spend an estimated 

30-80% of their time in meetings (Mintzberg, 1983; Hymovitz, 1988). Mosvick and 

Nelson (1987) reported that one Fortune 500 company estimated its annual losses from 

poorly run meetings at over $70 million. Many people feel that meetings are 

unproductive, and are basically a waste of time (Mosvick and Nelson, 1987; Doyle and 

Strauss, 1976). Improving the meeting process is an area where most organizations 

can realize substantial gains. 

One of the latest GSS to have been developed is GroupSystems, which has 

been demonstrated to increase the productivity and effectiveness of work groups and 

project teams. Voted "best of breed" in 1994 by PC Magazine, GroupSystems has a 

well documented track record for saving time (over 50% in meeting times and 90% in 

project time, Martz, Vogel, and Nunamaker, 1992) and money (one organization 

documented saving five million dollars in one year, others have documented yearly 

savings of tens of thousands to one million dollars, Post, 1992). GroupSystems is 

currently used in over 500 different organizations, including government, universities, 

and Fortune 100 corporations, some of which are using GroupSystems in more than 
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one site. It therefore was selected for the study of level of acceptance and use of GSS 

technology that is described in this dissertation. 

1.2 Problem Statement 

Given its having been approved by so many adopting organizations and that 

there is wide acknowledgment that IT is necessary for organizations to gain/maintain 

competitive advantage, why hasn't GroupSystems been more completely diffused 

among those who have access to it? This is not a problem of implementation, which 

is primarily concerned with the introduction of a technology into an organization. 

Implementation concerns are educating the organization about the technology, finding 

an adopting department or group within the organization, and getting the organization 

to purchase the technology. All of the organizations where I conducted research have 

already approved the business case for adopting GroupSystems and invested in the 

technology. GroupSystems has been installed and implemented by at least one 

department in each of those organizations. 

1.3 Research Question 

Many frameworks, models, and theories concerning the diffusion of 

teclmology in organizations have been proposed, most of them built on the work of 

Rogers (1983), who defines diffusion as: " ... the process by which (1) an innovation (2) 
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is communicated through certain channels (3) over time (4) among the members ofa 

social system." The innovation this research addresses is GroupSystems, and the social 

system is the organizations that have adopted it. One of the challenges to diffusion 

research is that all innovations are not alike (Prescott and Conger, 1994). Rogers has 

defined five major characteristics along which innovations differ: 1) relative 

advantage, 2) compatibility, 3) complexity, 4) trialability, and 5) observability. 

Additional factors relating to the characteristics of the technology are the perceived 

advantages of use of the technology and the nature of the communication channels that 

exist and are utilized by the organization. Several other factors that relate to the 

diffusion of technology which other researchers have identified include: 1) the cultural 

aspects of the organization, 2) the organizational structure, 3) the individual 

characteristics of the employees, 4) the business environment, and 5) the technical 

support capabilities of the organization (Straub, 1994; Amoroso and Brancheau, 1990; 

Brancheau and Wetherbe, 1990). This earlier research will be drawn upon to answer 

the research question: 

What are the factors that influence the diffusion of Group Support 
Systems in organizations? 

1.4 Purpose and Scope 

The purpose of this research will be to investigate the factors that affect the 

diffusion ofGSS in organizations by modifying existing diffusion of technology 



models and developing a model that will better explain the factors affecting the 

diffusion of group support systems. This exploratory research will involve 

quantitative analyses and theory building at the organizational level of analysis. 
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This research design will focus on those areas of overlap between GSS and 

diffusion literature; it is not intended to study all aspects of diffusion of technology 

within organizations. The scope of this research will be limited to studying some of 

the organizational characteristics, the communication channels, the level of internal 

support, and the diffusion of one particular GSS, GroupSystems, within adopting 

organizations. 

1.5 Research Approach 

The survey methodology adopted allowed data to be collected from a wide 

range of respondents, who represented a random sample of the 461 organizations that 

had implemented GroupSystems by October 15, 1994. The survey questionnaires 

were administered to either internal champion(s), or internal facilitator(s) within each 

of the subject organizations. 

1.6 Importance 

In a survey ofthe most important issues facing IS executives, IS and general 

managers ranked "facilitation of organizationalleaming and use of information 
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technology" as the third most important issue facing them (Brancheau and Wetherbe, 

1987). The purpose of this research was to identify the major critical factors that need 

to be addressed in order to more fully diffuse GSS. To management, that means 

discovering what organizational issues need to be covered and to the designers of GSS 

it means identifying certain technological and/or user interface issues that must be 

addressed. 

Most organizations incorporate some type of technology to stay competitive 

within their environment. With the current trend toward use of work groups, project 

teams, and multi-national corporations, more and more ofthe technologies adopted 

will incorporate some aspects ofGSS. 

The current models of diffusion research deal with individual technologies, and 

from the diffusion research perspective there is a dearth of research concerning this 

aspect of group technologies. From the GSS perspective, there has been very little 

research on the diffusion of group support systems in organizations. This research has 

been built upon findings related to facilitator effect, meeting success, and the size of 

work groups in an effort to determine the role each plays in the diffusion of 

GroupSystems. The goal of this research therefore has been to expand the existing 

diffusion models to incorporate some variables specific to group support technologies. 

A single research project cannot do all this, but it is hoped that this research will make 

a contribution toward that goal. 
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1.7 Guide to the Thesis 

The remainder of the thesis is organized into six chapters. Chapter Two 

summarizes significant prior research in GSS and in diffusion theory. Chapter Three 

reviews the key elements and concepts of diffusion and introduces some of the 

concepts from GSS that need to be implemented in the models. The existing models 

are reviewed, and the new model is identified. Chapter Four identifies the hypotheses 

to be tested, based on the models. Chapter Five describes the research design in detail, 

including the definitions of all terms and the methodology used in the data collection 

phase. Chapter Six presents the results of the research and a discussion of those 

results. Chapter Seven discusses the limitations, strengths and contributions of the 

research and identifies areas for future research. 
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GroupSystems is software developed to improve the meeting process. It 

currently is marketed in two versions, a DOS version called GroupSystems V (GSV) 

and a Windows version (GSWIN). GSV, the initial version, comes with a basic and an 

advanced set of software tools and was primarily designed to support group processes. 

The latest version of GSWIN runs on a Windows platform and can support the entire 

range of meeting types, from same-time, same-place sessions to different-time, 

different-place meeting environments. Both versions provide the same type of 

meeting support, but the Windows environment of GSWIN is more user-friendly. 

Detailed descriptions of the tools for each platfOlID appear in Appendix A. 

GroupSystems is comprised of several integrated software packages, and can 

be described as a toolbox in which each component, or tool, has a different purpose 

and capacity to enhance the meeting process. Whether in a face-to-face environment or 

a distributed environment, each meeting participant uses a networked PC on which 

GroupSystems has been installed to type comments into his or her computer. These 

comments are immediately and anonymously made available to all other participants 

as they are submitted. All participants can comment on contributions other 

participants have made, selecting those topics or conversations to which they wish to 

contribute. 
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GroupSystems offers five kinds of process gains: parallel processing, 

anonymity, improved access to outside information, improved meeting structure, and 

complete meeting memory. Meeting participants' ability to submit and receive ideas in 

parallel helps to overcome inefficiencies associated with traditional face-to-face 

meetings. All ideas that might easily be forgotten when participants have to wait their 

tum to speak are contributed for the group to consider, even those an originator might 

feel could be "stale" or offered too late to be pertinent. Issues and concerns that would 

not emerge in a traditional meeting therefore can be addressed. More 

issues/concerns/comments are dealt with in a much more timely fashion than in a 

traditional meeting. A somewhat negative aspect of anonymity, however, is that 

although it encourages candid observation and lessens participants' fear of retribution 

from others, it may increase social loafing. 

In addition to these benefits, everything that occurs in a meeting is recorded in 

its entirety, making a complete, objective meeting record available for perusal at any 

time so it can be perfectly recalled two days, two weeks, or two years later. 

The philosophy of an electronic meeting process is not different from that of a 

traditional meeting. Nunamaker et al. (1991) have pointed out that to improve the 

quality of meetings a successful GSS must provide group support in five areas: 1) 

session planning and management, 2) group interaction, 3) organizational memory, 

4) individual work, and 5) research data collection. 
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Session Planning and Management: This area concerns the pre-meeting session, the 

actual meeting session, and the post-meeting session that are traditional meeting 

components. A pre-meeting or pre-planning session where an agenda is formed is 

followed by the actual meeting, and there should then be some type of post- meeting 

distribution or dissemination of the results. GroupSystems supports all of these. The 

meeting sponsor meets with a GroupSystems facilitator (a specially trained person who 

will be running the GroupSystems software), and discusses what aspects of the 

meeting are most important. These should include the meeting deliverables, number of 

attendees, the homogeneity of the group, and the time allotted for the meeting. Once 

the agenda is agreed upon, it is input into the system. The facilitator will then select 

the tools to be used to support each of the meeting activities and install on the PC 

network the proper options to customize each tool for the group's specific use of the 

system. The proper selection and customization of the tools is important to a smooth 

progression throughout the meeting activities 

Group Interaction: While a meeting is underway, GroupSystems can be used to 

support any/all of the four primary meeting activities: generating ideas, organizing 

those ideas, prioritizing/polling/voting on the ideas, and developing a set of policies or 

deliverables. Figure 2.1 shows which tools can be used for what activities. 
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Organizational Memory: In support ofthe pre- and post-meeting activities, 

GroupSystems creates and provides access to the group sponsor's organizational 

memory. This is the information that has been accumulated through the years by a 

corporation or business entity. The results of every meeting should be readily 

available to any and all subsequent work groups. By keeping a perfect record of 

everything that is submitted during a meeting, GroupSystems allows information to 

remain accessible virtually indefinitely. Access is available to groups before, during, 

and after the meeting, enabling each group to maximize its meeting time by having 

readily available any information it might need, whether generated/maintained within 

or outside the organization. This aspect of GroupSystems builds and fosters group 

cohesiveness and helps maintain the group culture. 

Individual Work: Even in group meetings, individual work continues to be supported 

by the GSS, helping participants to remain productive contributors to the meeting's 

outcome even after their immediate role in the group is finished. 

Research Data Collection: Providing the capability for research data collection 

allows the GSS to enhance an organization's ability to modify its overall system in 

response to the ever-changing needs of groups. Groups are continually evolving and a 

GSS like GroupSystems that can evolve in parallel with its parent organization is an 

invaluable asset. 



Session 
Planning 

t 
Session 
Manager 

Prioritizing 

Organizational Memory 

Idea Organizer 
Issue Analyzer 
Group Wrtter 

Enterprise Analyzer 
Graphical Browser 

...... __ ., Group Dictionary 
BriefCase 

26 

Figure 2.1 

2.2 The Evolution of GroupSystems 

Over the past few decades, GSS technology has advanced from having the 

ability to support a single executive decision maker to being able to support work 

groups or project teams. Electronic support capabilities have progressed from 

providing support to a single user in one location to becoming a resource to multiple 

users in different geographical locations at different points in time. The first computer 

support systems, called decision support systems (DSS), were individually tailored to 
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give individual executives access to the latest shipping and receiving data, payroll 

data, cost estimates, and any other pertinent internal data that they might need. Later 

versions ofDSS permitted what-if types of analysis, access to external data, and could 

be used by more than one executive, but not concurrently. These systems were 

designed to provide real-time access to pertinent information the executive required to 

make a decision. 

An unforeseen by-product of DSS technology was that such enormous amounts 

of data were provided that "information overload" occurred. The profusion of data 

was getting in the way of the decision maker and actually hindering the decision 

process. One of the major challenges faced by the designers ofDSS became 

discovering how to filter out only the data an executive really wanted. As the design 

of DSS improved, decision makers in more and more organizations adopted their use 

during the 1960s and 1970s. 

Then, during the 1980s, the downsizing (rightsizing) of organizations and the 

globalization ofthe economy caused a flattening of organizational structures. The 

managerial ranks were thinned, and the remaining managers had to supervise more 

employees. As it became evident that a single person could not make all the decisions, 

many organizations increasingly began to use project teams and work groups to solve 

problems (Johansen, 1988; Mills, 1995). 
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These project teams consisted of both "worker bees" and managers. They were 

heterogeneous groups which needed a different type of support. By the early 1980s 

information researchers had begun to provide computer systems that offered electronic 

support to increase the effectiveness of such groups (Gray, Aronofsky, Berry, Helmer, 

Kane, and Perkins, 1981; Steeb and Johnston, 1981). These systems, containing 

networked computers to assist participants, became known as group decision support 

systems (GDSS) and computer supported cooperative work systems (CSCW). Both 

types of systems extended the concept of the DSS from supporting individuals to 

supporting groups. The difference between them is in the type of support each 

provides. A GDSS provides process support for meeting activities, such as generating 

ideas or trying to reach consensus on an issue. A CSCW provides communication 

support for meetings. A GDSS has been defined by DeSanctis and Gallupe (1985) as 

a collection of networked computer systems which enables groups to solve 

unstructured (or semi-structured) problems. According to Vogel, Nunamaker, 

Applegate, and Konsynski (1987): 

The ultimate goal of GDSS is to improve decision quality and reduce 
meeting time in an atmosphere conducive to group member 
satisfaction. The necessity of effectively and efficiently supporting 
group as well as individual decision making needs differentiates a 
GDSS from a more traditional individually oriented decision support 
system. 
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The two types of technologies started to blend together to form the next 

generation of support system, termed group support systems (GSS) or collaboration 

support systems (CSS). As organizational work groups and project teams became 

more widely dispersed and multi-national, it became evident that what would be 

needed from GSS and CSS would be support for traditional meeting processes and 

activities, along with communication support for asynchronous meetings. This 

necessity resulted in the most recent evolution of group support technology, which 

Dennis et al. (1988) have termed electronic meeting systems (EMS). Figure 2.2, 

adapted from Dennis et al. shows the evolution from DSS to EMS. 

DSS 
Decision Support 0 

Systems 

GDSS CSCW 

Group Decision 
Support Systems 

Group 
Support Systems 

00 
GSS CSS 

Computer-Supported 
Cooperative Work 

Collaboration 
Support Systems 

Information Technology to Support Meetings 

EMS 

Figure 2.2 



Dennis et al. defined an EMS as: 

An information technology-based environment that supports group 
meetings, which may be distributed geographically and temporally. 
The IT environment includes, but is not limited to, distributed facilities, 
computer hardware and software, audio and video technology, 
procedures, methodologies, facilitation, and applicable group data. 
Group tasks include, but are not limited to, communication, planning, 
idea generation, problem solving, issue discussion, negotiation, conflict 
resolution, systems analysis and design, and collaborative group 
activities such as document preparation and sharing. 
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The term EMS did not stick, however, and during the 1990s the term Group Support 

System (GSS) has replaced it. 

2.3 GroupSystems Research History 

GroupSystems research has been fueled in large part by previous research on 

traditional verbal meetings and on small-group research. Aspects of group 

interactions, group politics, participant effectiveness, group effectiveness, and 

participant satisfaction with the process and meeting outcomes have all affected 

GDSS, CSCW, and EMS research. Steiner's (1972) research brought out the 

knowledge that with any group, there are process gains and process losses due to the 

size and make-up of the group. Huber (1982) reworked Steiner's ideas into Figure 2.3. 

Actual Effectiveness = Potential Effectiveness 
- Process Losses 
+ Process Gains 

Figure 2.3 
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Here, potential effectiveness is defined as the outcome of a "dream" meeting. 

Everything goes as planned, nothing is missed, and everyone agrees with the outcome 

and the process by which the outcome was obtained. Unfortunately, this is rarely the 

case. Process losses come from participants' not being able to contribute, or 

contribute fully, to the group. Process gains come from the synergy of participants 

building on each others' ideas. These will be discussed in more detail later. However, 

Huber (1990) pointed out that introducing computer support systems changes the very 

nature of the traditional group meeting. Therefore, GDSS and GroupSystems research 

has looked at supporting theories and at how introducing computer support affects 

those theories. A more complete listing of the important sources of group process 

gains and losses is shown in Appendix A. 

Early GDSS research revolved around three major factors, as shown in Figure 

2.4 (Vogel, Nunamaker, Applegate, and Konsynski, 1987). The facility issues address 

tangible concerns: the system hardware, software, and the meeting room environment. 

Huber (1984), DeSanctis and Gallupe (1985; 1986), and Applegate, Konsynski, and 

Nunamaker (1986) have all noted that the system hardware and software used in a 

GDSS are related to and affect the group processes. Vogel et al. (1987) and Gray 

(1981) have stated that the group processes are also affected by the meeting room 

layout and lighting, along with such intangibles as the general group atmosphere. The 

issue of orgware, a term used by Kraemer and King (1986) , addresses "the 



32 

organizational data, group processes for decision-making, and management procedures 

for collaborative group work." 

Facility 

Setting 
Hardware 
Software 
Orgware Facilitation 

Groups 

Size 
Composition 
Experience 
Task 

Technical Competence 
Group Skills 
Research Orientation 
Multi-discipline 

Figure 2.4 

Facilitation issues related to GOSS address a less tangible concern, that of the 

makeup of a group in terms of technical competence, group interaction skills, and 

research orientation in a potentially multi-disciplinary environment. There are issues 

involving how well the group as a whole can facilitate itself, and how well the person 

running the electronic meeting support tools can facilitate meeting processes as well as 

the group. Facilitation therefore ranges from demonstrating technical competence 

(simply running the software) to monitoring the group dynamics and meeting 

processes that occur. 
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Finally, the issues associated with groups include such things as number of 

participants, group composition, experience with the particular GDSS, working 

history, and the type of problem or task. A good GDSS should be flexible enough to 

handle groups ofaB sizes, from just a few participants (3-4) to many participants 

(100+). It should be user friendly --so that first-time participants can quickly get up to 

speed and the technology does not get in the way of the meeting -- and it should 

provide a set oftools robust enough to handle any type of problem or task. 

There are a few structured methods for group problem solving in a manual 

environment, including brainstorming (OsBorn, 1957), and Nominal Group 

Technique (Van de Ven and Delbecq, 1974). However, these methods do not 

completely encompass the types of problem faced by groups. A good GDSS should be 

designed to handle existing problem-solving teclmiques as well as to support 

teclmiques that may become available in the future. 

The research model shown in Figure 2.4 produced mixed results, leading 

researchers to look at how each factor (facility, group, facilitation) affects the meeting 

process and how these influences in tum affect the meeting outcome. The model 

subsequently was enhanced to include context and task variables, as well as process 

variables. This led to the current GroupSystems research model, shown in Figure 2.5. 
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Figure 2.5 

This model shows that the effects of GroupSystems result from a combination 

of group, task, context and technology factors that all change from meeting to meeting. 

Some of the group characteristics that need to be examined are size, history, 

composition, proximity to group members, and experience with the technology. Task 

characteristics deal with the complexity and difficulty of a task. Content 

characteristics deal with the critical or supportive tone of the meeting, the culture of 

the group and the organization, and the reward structure of the group and the 

organization. Technology characteristics have to do with the specific type of system 

that is being used -- whether it supports synchronous or asynchronous meetings -- and 

the general capabilities of the software and hardware. The meeting outcome is 



measured in terms of meeting efficiency, group effectiveness, and participant 

satisfaction. 

The research domain consequently has spread into all quadrants of the 

time/size/proximity model, shown in Figure 2.6. 
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Figure 2.6 

2.4 Prior GroupSystems Research 

Time 
Dispersion 
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Organizations have always faced, and probably always will face, problems so 

large or complex that solutions can only come from an assembly of people. As 

Hackman and Kaplan (1974, p.4S9) stated: "Almost every time there is a genuinely 
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important decision to be made in an organization, a group is assigned to make it--or at 

least to counsel and advise the individual who must make it." Experience has shown, 

however, that as the number of group members in a traditional meeting increases, a 

point is reached at which the productivity of the group diminishes. Many meetings are 

far less productive than they should be, and research has shown that as the size of the 

group in a traditional meeting increases, participant productivity and satisfaction 

decreases (Hymowitz, 1988; Ives and Olson, 1981; Mintzberg, 1973; Mosvick and 

Nelson, 1987; Shaw, 1981; Hare, 1981; Gallupc et aI., 1992; Dennis, Valacich, and 

Nunamaker, 1990). Some of the more common causes of diminishing effectiveness 

are member dominance, group-think, and pressure for conformity (Vogel, Nunamaker, 

Applegate, and Konsynski; 1987). 

Many authors have expounded on the importance oftechnology in 

organizations (P0l1er, 1985; 1990; Sproull and Goodman, 1990; Sauter, 1992; 

Benjamin, 1982; Sprague and McNurlin, 1986; Rockart and Flannery, 1983; and 

Dennis, Nunamaker, and Paranka, 1991). Much of the literature cites gaining or 

maintaining competitive advantage as one of the major benefits of technology. 

Reduced inventories, just-in-time manufacturing, reduced project cycle times, total 

quality management, business process re-engineering, and increased 

communication/access to data are some of the more common forms of competitive 

advantage. In the mid-late 1980s, Ives and Learmonth (1984), Ives and Vitale (1988), 
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and Johnson and Vitale (1988) discussed ways of using information technology to 

gain/maintain advantage. During this same period, business teams, or work groups 

were emerging as the major unit for completing projects. Johansen (1988) cited the 

globalization of the economy, a movement toward outsourcing work, deregulation and 

downsizing of industries, and an increase in mergers and acquisitions as some of the 

major reasons for this. However, little of the existing literature on information 

technology as a competitive weapon addresses issues related to work groups. The key 

to gaining/maintaining a competitive advantage is to identify appropriate technologies 

and quickly diffuse them to the end-users. In the current business organization, this 

means diffusing the technology to work groups. 

GroupSystems has been shown to enable an organization to gain competitive 

advantage and significant productivity gains. Meetings have required less time, project 

cycle times have been reduced by up to 90%, average labor savings of 50 - 70% have 

been realized, and meeting outcomes have been of higher quality (Nunamaker et aI., 

1989; Post, 1992; Vogel, et aI., 1989-90; Ellis, Gibbs and Rein, 1991). Post (1992), in 

his study of a large organization that used GroupSystems, cited dollar savings of over 

$400,000, projecting an annual savings of over $1,000,000 for a return on investment 

of 170%. The total labor hour savings were 71 %, and the project flowtimes were 

reduced by over 90%. 
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In their study of GroupSystems usage at IBM, Martz, Vogel, and Nunamaker 

(1992) cited an average man-hour saving of 51 %, with an average reduction in 

calendar time of 89%. Potential competitive advantages of using GroupSystems 

therefore include reduced project cycle time, improved quality management, increased 

communication/access to data, and faster turnaround on business process re

engineering projects. 

While improvement in meeting quality and productivity have appeared to 

outweigh losses that result from the elimination of the non-verbal processes associated 

with traditional face-to-face meetings, lack of verbal interaction has been identified as 

a potential deterrent to implementation. This may have occurred at sites where 

GroupSystems was implemented but failed to diffuse throughout the organization. 

The literature has identified a number of factors that help in the 

implementation of an innovation. The need for a strong internal champion 

(Alexander, 1992; George, 1992; Bearth, 1991; McKenny et aI., 1995; Curley and 

Gremillion, 1983), finding a willing adopting group or department as a "guinea pig," 

making sure the initial uses of the technology have an extremely high chance of being 

successful, managing the communication of the success(es) of the initial meeting(s) 

throughout the organization, and making sure the technology fits with the 

organizational culture, have all been identified as being important in the successful 

implementation of GSS within organizations. 
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In comparisons of electronically supported groups with non-supported groups, 

research has demonstrated that larger groups (eight or more people) performed 

significantly better with GroupSystems than did smaller groups (two to four people) 

(Gallupe, et aI., 1992; Dennis, Valacich, and Nunamaker, 1990). Productivity 

improvements were not always realized with small groups. This line of research 

indicated that GroupSystems will perform better in organizations that are comprised of 

larger, as opposed to smaller, work groups or project teams. 

Research also has shown the facilitator role to be extremely important in 

ensuring meeting success (Clawson, Bostrom, and Anson, 1993; Beise, Niederman, 

and Beranek, 1992; DennisetaI., 1988; Nunamakeret aI., 1987, 1988, 1989, 1991; 

McGoff, et aI., 1990; Kraemer and King, 1988; and Dickson, Partridge, and Robinson, 

1993). Bostrom, Anson, and Clawson (1993) have argued that a capable facilitator can 

improve a group's performance. Beise, Niederman, and Beranek (1992) identified 

several facilitation variables that had impact, and Dickson, Partridge, and Robinson 

(1993) posited that one of the key roles of the facilitator is to focus emphasis on the 

meeting process and not on the technology. The technology in and of itself is unlikely 

to create productive, satisfying meetings. Success has been attributed to dependence on 

the human factors associated with the technology and controlled by the facilitator 

(Clawson and Bostrom, 1993; McGoff and Ambrose, 1991; Bostrom et aI., 1993). 

This literature strongly supports the potential importance of the role of the facilitator in 

the diffusion of GroupSystems. 
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2.5 Prior Diffusion Research 

The beginnings of diffusion research can be traced back to the tum of this 

century. A French judge named Gabriel Tarde (1903) wrote "The Laws ofImitation," 

... to learn why, given one hundred different innovations conceived of at 
the same time -- innovations in the form of words, in mythological 
ideas, in industrial processes, etc. -- ten will spread abroad while ninety 
will be forgotten. 

Tarde was well ahead of his time, and many of his ideas were not researched 

empirically for decades. Nine major diffusion disciplines that have evolved during 

this century are shown in Table 2.1 (Rogers, 1983). As these research streams grew, 

researchers started to look past the traditions of research and began to formulate 

models around different types of diffusion. Greenberg (1964) looked at when and how 

people first learn about innovations, and introduced the classification scheme of 

"early knowers" and "late knowers." Fliegel and Kivlin (1966b) looked at the concept 

of rate of adoption, while Mohr (1969) argued that some organizations are inherently 

more innovative than others and that new ideas tend to diffuse more successfully in 

those organizations. This started researchers thinking about the behavioral issues 

associated with diffusion. Rogers and van Es (1964) suggested the importance of 

opinion leadership and the role that leaders play in the diffusion process, while Rogers 

and Kincaid (1981) looked at the role that interpersonal networks and different social 

systems play in the diffusion process. 
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Diffusion Research Typical Innovations Method of Data Main Unit of 
Tradition Studied Gathering and Analysis 

Analysis 
Anthropology Technological ideas Case study Tribes or peasant 

(steel ax, the horse, villages 
water boiling) 

Early sociology City manager, Data from Communities or 
government, ham secondary sources individuals 
radios, postage 
stamps 

Rural sociology Agricultural ideas Survey interviews Individual 
(weed sprays, farmers 
fertilizers, hybrid 
seed) 

Education Teaching/learning Survey interviews, School systems, 
innovations questionnaires teachers, 

administrators 
Public health and Medical and health Survey interviews Individuals or 
medical sociology ideas hospitals 
Communication Technological Survey interviews Individuals or 

innovations, news organizations 
events 

Marketing New products Survey interviews, Individual 
field experiments consumers 

Geography Technological Secondary records Individuals and 
innovations organizations 

General sociology New ideas Survey interviews Individuals 

Table 2.1 

Although Tarde (1903) was one of the first to recognize the importance of 

understanding the diffusion process, Everett Rogers is recognized as the father of 
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diffusion research. He studied hundreds of previous works on diffusion, including a 

study by Ryan and Gross (1943) that investigated the importance of communication 

channel usage among Iowa fanners who were using a new hybrid seed corn. These 

were the first researchers to report that individuals pass through different stages when 

adopting a new idea. A decade later, in his studies of aborigines and the introduction 

of steel axes into a tribe, Sharp (1952) had introduced the idea that researchers need to 

pay attention to the consequences associated with diffusion. Table 2.2, (adapted from 

Rogers, 1983), shows these eight different types of diffusion research. 

In 1962 Rogers published his book Diffusion of Innovations, describing a five

stage model of the diffusion process, which will be discussed later. Much of his 

model can been seen in later diffusion research, because most researchers have 

adopted this model as a basis for their own. Beath (1991), Gordon and Gordon (1991, 

1992), George et al. (1992), Hoffer and Alexander (1992), Lai and Guynes (1994), and 

Rai and Howard (1994) have all done research on the importance of the internal 

champion, or change agent. Bayer and Melone (1989), Brancheau and Wetherbe 

(1990), Conger (1992), Kaplan (1991), Nilikanta and Scammel (1990), Russo and 

Kumar (1992), and Wynekoop (1992) have all incorporated Rogers' idea of 

communication channels and networks into their work. Alexander et al. (1992), 

Brabston (1993), Conger (1992), Cooper and Zmud (1989), Fichman and Kemerer 

(1993), Gordon and Gordon (1991, 1992), Wildemuth (1990, 1992), Russo and 
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Representative Dependent Variable Independent Variable Unit of 
Study Analysis 

Greenberg, 1964 Earliness of Characteristics of Individual 
knowing about an members (e.g. members ofa 
innovation by cosmopoliteness, social system 
members of a social communication 
system. channel. 

Fliegel and Rate of adoption of Attributes of Innovations 
Kivlin (1966b) different innovations (e.g. 

innovations in a complexity, 
social system. compatibility). 

Mohr (1969) Innovativeness of Characteristics of Individuals 
members of a social members (e.g. social and 
systems. status, communication organizations 

channel behavior, 
contact with change 
agents). 

Rogers and van Opinion leadership Characteristics of Individuals 
Es (1964) in diffusing members, system ofa social 

innovations norms, communication system 
channel behavior. 

Rogers and Who interacts with Whether or not a Dyadic 
Kincaid (1981) whom in diffusion network link exists network links 

networks between members. between 
members 

Rogers and Rate of adoption of Social norms, Social 
Kincaid (1981) innovations in characteristics of the systems 

different social social system, change 
systems. agcnt variables. 

Ryan and Gross Communication Innovativeness, system Members of 
(1943) channel use norms, attributes of the a system 

innovations diffusing. 
Sharp (1952) Consequences of an Characteristics of Members, 

innovation members, the nature of social 
the social system, the systems, and 
use of the innovation. innovations. 

Table 2.2 
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Kumar (1992), Rai and Howard (1993, 1994), Fuller and Swanson (1992), Hoffer and 

Alexander (1992), Iivari (1993), Lai and Guynes (1994), Klempa and Britt (1992), and 

Klempa (1994a, 1994b) have all incorporated Rogers' notion of the social system or 

organizational characteristics into their research. 

Not surprisingly, there are many different definitions of diffusion. In the 

diffusion literature, what some researchers call adoption others call diffusion, while 

still others write about implementation. A review of the several models in the literature 

that have been used to describe the stages in the diffusion process points out some 

other areas of concern. Stages of the Cooper and Zmud (1990) model for diffusion are 

initiation, adoption, adaptation, acceptance, routinization, and infusion. Kanter (1988) 

proposed a five-stage model that incorporates idea generation, idea realization, 

coalition building, transfer, and diffusion. Lewin's (1952) unfreezing, changing, 

refreezing model has three stages, as does Walton's (1989) that incorporates 

generating IT context, designing IT system, putting IT system into practice. The Cash 

and McLeod (1985) model has the following four stages: identification and 

investment, organizationalleaming and adaptation, rationalization and management 

control, and maturity and widespread transfer. Cooper and Zmud use the term 

infusion while Kanter uses the term diffusion. Cash and McLeod use the term 

adaptation, but in a context different from that in Cooper and Zmud. 
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There is also a lack of consensus concerning the boundaries encompassed by 

the term diffusion. Some researchers include adoption, " ... the process by which a 

technology enters and becomes part of ... " (Kazanjian & Friesen, 1993), in the 

diffusion process. Some include evaluation, " ... from evaluation through adoption, use, 

and finally performance ... " (Straub, 1994), in the diffusion process. Some appear to 

presume that the term is universally understood (Shenkar, 1992),. In a review of the 

literature, Prescott and Conger (1994) found papers that used the term inconsistently, 

papers in which the constructs were not accurately operationalized, papers in which 

the innovation being researched was not defined, and papers that did not clearly define 

what specific stage of the diffusion process was being researched. Swanson, et al. 

(1991) had earlier stated the need to define the specific stage of a problem that is being 

researched. In addition, overlap in terminology is a recognized weakness in the 

research stream (Prescott and Conger, 1994). 

The research described in this dissertation follows the definitions of 

Rogers (1983), Bao & Bao (1989), Mahajan & Peterson (1985), and Brancheau & 

Wetherbe (1990), who specified that the diffusion process is one in which an 

innovation is communicated through certain channels among the members of some 

social system over a period of time. By definition, an innovation is anything that is 

perceived as new by the social system; it does not necessarily need to be recent, but it 
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must be new to the organization (Shank and Copeland, 1973; Hussein, 1981). In this 

research the innovation is GroupSystems and the social system is the organization. 

The research is roughly based on Rogers' model, which breaks down the 

innovation-decision process into the five stages illustrated in Figure 2.7. The initial 

stage (knowledge) occurs when an individual first comes in contact with the 

innovation, or first hears about it. The important aspects of this stage are bounded by 

personality variables and the communication network with which the individual is 

associated. It is generally accepted that earlier knowers about the existence of an 

innovation have more education, have higher social status, have more exposure to 

mass media channels of communication, have more exposure to interpersonal channels 

of communication, have more change agent contact, have more social participation 

than later knowers, and are more cosmopolitan than later knowers (Rogers, 1983). 
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Communication Channels 

I. Knowledge III. Decision V. Confirmation 

II. Persuasion IV. Implementation 

Figure 2.7 

However, there is 'no research to demonstrate that early knowers are necessarily 

innovators. Early knowers may not see an innovation as important or relevant to their 

own situations, or may not know all the relevant details. Rogers (1983) describes 

several distinct types of knowledge in the Knowledge phase. The first is called 

"software information," which serves to reduce uncertainty about the innovation. 

Once they are aware of what the innovation is, potential users frequently want to know 

how it works, and why it works. Asking these questions leads a potential user to try to 

find out "how-to knowledge," information that is required to use the innovation 

properly. The next step is to determine the "principles knowledge," which explains 

the underlying principles behind the innovation. In the case of ass, principles 
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knowledge would include such things as computer networks, file transfer information, 

computer hardware information, etc. The importance of this breakdown of the 

knowledge states is in identifying the risk of non-adoption. As previously stated, the 

largest barrier to diffusion is uncertainty on the part of the users. Some of the 

knowledge states can be bypassed, but others cannot. If the 'how-to' phase is not 

completely covered, the innovation is likely to be rejected. It is somewhat less 

important to innovation adoption for potential users to completely understand the 

"principles knowledge," although chances are increased that the adopters will utilize 

the innovation for something other than what it was intended to do (Rogers, 1983). 

Potential users obtain most of this type of information through a change agent, or 

internal champion, most of whom see their job as distributing software knowledge 

rather than concentrating their efforts on dispersing how-to information. 

Favorable or unfavorable attitudes about an innovation are formed during the 

persuasion stage, when people stop thinking cognitively and start thinking effectively. 

Again, the importance of this stage is making sure questions are answered. Potential 

adopters are hying to determine such things as the relative advantage the innovation 

provides as well as the compatibility and complexity of its use. Rogers (1983) defines 

this as innovation-evaluation information, that can help the potential adopters 

determine the advantages/disadvantages of the innovation (without the benefit of 

actually having used it). Although this information is most readily available from the 
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change agent, most people tend to try to get it from peers who have previously used 

the innovation. 

It is at the decision stage that an innovation is either rejected or adopted. 

Eveland (1979) describes two types of rejection, active and passive. Active rejection 

occurs when adoption is considered and then rejected.. Passive rejection is simply 

refusal even to consider the use of an innovation. Allowing people to experiment 

with an innovation on a trial basis will often increase the chance of adoption. This can 

be facilitated with free samples, or a period of free use. If a trial period is unfeasible 

(try getting your local car dealer to let you try a new car for six months prior to 

deciding on whether or not to make a purchase), sometimes a "trial by others" 

(Rogers, 1983, p.I72) can be substituted for actual use. For example, a change agent 

might provide an open house demonstrating use to a new social system in an attempt 

to show the innovation and answer questions at the same time. This strategy is 

especially successful if the demonstrator is an opinion leader (Magill and Rogers, 

1981). 

The implementation stage is reached once the decision to adopt the innovation 

has been made. This does not mean an innovation will be successfully diffused, or 

even implemented. Rogers (1983) explains that questions still exist at this stage, even 

though the innovation has been instituted. People may re-question the merits of the 

innovation and begin to inquire about operationalization issues and job security. It is 
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at this stage that traditional diffusion research becomes less applicable because most 

such research has centered on individuals and innovations for which the unit of use is 

the individual. Rogers admits that innovations specifically designed to support groups 

in an organization present a more complex problem. Scheduling problems, personality 

problems, power struggles, and ego challenges that do not necessarily arise when 

dealing with individuals are inherent in working with groups. In addition, the decision 

to adopt/reject is usually made by a committee, and this decision group is not the same 

as the implementation group. Problems related to the culture and infrastructure of the 

organization that must be taken into account during the implementation and the 

diffusion processes are magnified when it is necessary to work with an entire 

organization. 

Communication is important to each of the five stages. Rogers (1983) 

characterizes communication channels as interpersonal or mass media and as 

stemming from within the social system (localite) or from outside the social system 

(cosmopolite). Research shows that mass media channels are more important at the 

knowledge stage, whereas interpersonal channels are more important at the decision 

and implementation stages (Sill, 1958). In the same vein, cosmopolite channels are 

more important in the knowledge stage, while localite channels are more important in 

the persuasion stage. 
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Finally, the type of decision plays an important role in the rate of diffusion. 

Some decisions, such as the decision to purchase supplies from a particular dealer can 

simply be made by an authority figure and implemented. The use of GSS and e-mail, 

however, cannot simply be decreed. If these tools are to be effective, a majority of an 

organization's personnel must use them. Achieving widespread acceptance depends 

upon most potential users' having made a collective decision to adopt the innovation, 

thereby diffusing the technology. Attributes influencing the rate of adoption are 

summarized in Figure 2.8 (Rogers, 1983). 

Rogers categorizes adopters into one of five groups, innovators, early adopters, 

early majority, late majority, and laggards. Given that the population of adopters of a 

particular innovation at some point in time is 100%, Rogers uses a normal distribution 

curve to distinguish the categories. The important aspects of each category are 

summarized as follows (Rogers, 1983): 

Innovators: 
- very eager to try new ideas 
- able to deal with uncertainty 
- have sufficient resources to absorb any losses from inappropriate innovations 
- more cosmopolite social relationships 

Early Adopters: 
- more localite social relationships 
- high concentration of opinion leaders 
- seen as the missionaries for innovations 

Early Majority: 
- longer innovation-decision period 
- seldom hold leadership positions 
- major bridge in establishing the innovation 



Late Majority: 
- very conservative 
- usually less well off resource-wise 

Laggards: 
- no opinion leadership traits 
-localites (almost isolated) 
- few, ifany, resources 

Variables determining rate 
of adoption 

I. Perceived Attributes of Innovations 

1. Relative advantage 

2. Compatibility 

3. Complexity 

4. Trialability 

5. Observability 

II. Type of Innovation-Decision 

1. Optional 

2. Collective 

3. Authority 

III. Communication Channels 

1. Mass media 

2. Interpersonal 

IV. Nature ofthe Social System 

Dependent variable to be 
explained 

.. Rate of Adoption 
of Innovations 

V. Extent of Change Agents' Promotion Efforts 

Figure 2.8 
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Communication has received much attention in the diffusion literature. Early 

researchers tried to model the flow of communication as a hypodermic needle (Katz 

and Lazarsfeld, 1955), with the mass media supplying the bulk of the information, and 

interpersonal networks slowly dispensing it further. This model gave way to the Two

Step Flow Model (Lazarsfeld and Menzel, 1963), which depicts information as 

flowing from whatever its sources to the change agents, or opinion leaders, and from 

there to the masses. The important difference between the two models is that the latter 

addresses the issue of influence as an important entity in the dissemination process. 

The spread of information is also affected by the nature of social networks. 

Homophilous networks consist of individuals who are very much alike, in terms of 

beliefs and social status. Members use the same language, the same slang, and come 

from the same culture. Most departments tend to be homophilous. Information will 

quickly diffuse throughout this type of network, but will not be diffused elsewhere. 

Homophilous networks do not have strong ties to other networks. Heterophilous 

networks, on the other hand, do have ties to various homophilous networks. These 

networks are invaluable for spreading information across an organization, even though 

the cultures, the languages, and even the customs are different. The communication is 

not as strong as it is within a homophilous network, but it is far broader in scope. 

Homophilous networks often act as barriers to diffusion, because information does not 

spread to other groups or networks. Ideas are spread horizontally, but not vertically 
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throughout the organization. Thus it is that heterophilous networks are needed to help 

spread information more completely throughout the organization. As change agents or 

internal champions work to disseminate information concerning the technology they 

wish to diffuse, they tend to stay within their social circles (homophilious 

communication). They know they will be accepted, their ideas will be listened to with 

some known degree of interest, and they know how to pitch their sales talk. With an 

outside group (heterophilious communication) the change agent is less comfortable, 

less fully accepted, has less of an understanding of the degree of interest s/he will be 

given, and does not know as well how to sell a new idea. Even if the group is willing 

to listen, the change agent is not sure that hislher terminology will not be mis

communicated to other groups within a different social circle. Nevertheless, 

heterophilious communication must take place to improve the chances of diffusing a 

new innovation. 

Integrating along the normal distribution curve of adopter categories produces 

an S-curve showing the rate of diffusion of an innovation. This curve shows a smooth 

progression from low diffusion to complete diffusion. Tyre and Orlikowski (1994) 

challenge this assumption, claiming that diffusion occurs in spurts. They cite 

windows of opportunities as essential to the diffusion of innovations throughout an 

organization. These windows may occur after a particularly productive quarter, or 
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after a change in management from one that was lukewarm about the innovation to 

one that embraces it. 

The existing research on technology diffusion has dealt almost completely with 

single-user technologies and, as such, is seriously lacking in constructs that deal with 

groups and group-related issues. Rogers (1983) has admitted that there are additional 

problems associated with groups of people, in terms of complexity, communication, 

and the decision processes involved in adopting and diffusing a technology. While 

there is extensive GSS literature devoted to group size and group processes, there is a 

dearth of research in the area of diffusion. The research reported here will provide a 

first step toward filling both of these voids, by adding to the existing diffusion models 

and by providing some insights into the diffusion process of a GSS. 
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3. CONCEPTUAL MODEL 

The research model was constructed by incorporating components from the 

diffusion literature, the MIS literature on GSS, the results of the interviews, and prior 

case studies on GroupSystems. The diffusion components taken from Rogers' model 

will be described in the next section and the rationale for including or omitting various 

components will be discussed. 

3.1 Design of the Model 

The conceptual model for this research is shown in Figure 3.1. Rogers' model 

was constructed primarily from research on innovations and technologies that support 

individuals; it spans the stages of information gathering, implementation, and 

diffusion. In addition to building on some of the components of Rogers' model, the 

current research model will incorporate some GSS findings. 

The diffusion of GSS use can be expected to be improved, if only slightly, in 

organizations where adoption of GroupSystems probably reflects a favorable 

perception of the technology. Because the organizations studied all were users of 

GroupSystems, the first category of Figure 3.1, Perceived Attributes of Innovations, 

was not incorporated into the model. Organizations that were considering adopting 

GroupSystems were not included. 
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With GroupSystems, one function of the facilitator is to remove much of the 

perceived complexity of the technology. Making smooth transitions between tools 

enables the facilitator to demonstrate how easily GroupSystems can be used. 

Therefore, the issue of complexity was not directly included in the model. The issues 

of compatibility, trialability and observability were considered important and were 

incorporated. The ease with which potential users could schedule the GroupSystems 

facility and a facilitator was measured and recorded. 

I. Perceived Attributes oflnnovations 

1. Relative advantage 

2. Compatibility 

3. Complexity 

4. Trialability 

5. Observability 

II. Type oflnnovation-Decision 

1. Optional 

2. Collective 

3. Authority 

III. Communication Channels 

1. Mass media 

2. Interpersonal 

IV. Nature of the Social System 

V. Extent of Change Agents' Promotion Efforts 

Figure 3.1 

.. Rate of Adoption 
of Innovations 
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Category II, Type of Innovation-Decision was ignored in this model, again 

because the organizations studied already had installed GroupSystems and that 

decision had been made. Although it is reasonable to believe that this the type of 

decision should affect the rate of diffusion, that possibility was deemed beyond the 

scope of this research. 

The third category, Communication Channels was incorporated into the model. 

The types of communication channels and how they were being used were measured 

as indicators of the ability of each organization to communicate to the social system 

(Rogers, 1983) that GroupSystems was available. The type of communication 

channel(s) and the extent of the channels are important for two reasons. Optimally, 

the channel(s) will reach throughout the organization, and will be able to provide 

accurate and complete communication about the technology. Communication channels 

range from word-of-mouth to bulletin boards. While the former is very rich and can 

be used to convey the pros/cons of the technology accurately, it is less complete and 

efficient than the latter. However, bulletin boards do not provide as rich a medium as 

word-of-mouth, i.e., you cannot ask a bulletin board questions. An effort was made to 

determine the breadth and depth of the subject organization's communication 

systems. 

Rogers' fourth category, The Nature of the Social System contains a major 

weakness in that it does not account for group technologies or innovations. The idea is 
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important and was incorporated into the research model, although some ofthe 

constructs were modified. Rogers uses the term social system primarily to mean the 

norms of the system and the interconnectedness of the communication network. 

Concepts from the GSS literature were added to this category so that the research 

model could look at constructs such as the amount of group work done by the 

organization and the sizes of work groups and departments. The social system was 

analyzed to determine the degree of technical support available for a product like 

GroupSystems, as well as the compatibility of GroupSystems with the existing system. 

Finally, Rogers' concept of an internal champion was incorporated into the 

model. However, the research model looked at the organizational distance between 

the internal champion and the person with purchasing authority within the 

organization. The rationale was that the rate of diffusion can be expected to be 

inversely proportional to the number of organizational layers between the internal 

champion and the person with purchasing authority. 

Loosely incorporated in Rogers' model is the issue of economics. One might 

argue that it could be included in Rogers' model under trialability, although I believe it 

is strong enough to stand on its own. There are several reasons for this. Previous 

research into the diffusion of technology looked at individual technologies 

(spreadsheets, laptops, desktop computers, image processing software). Most of these 

can be purchased within existing departmental budgets. Because the strength of a GSS 
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lies in the software's ability to merge personnel effectively across a diverse spatial and 

cultural spectrum, a system like GroupSystems cannot (or should not) be purchased by 

a single department. Other economic issues, such as ownership and charge-backs also 

come into play. Once an individual technology (e.g. Word for Windows) is purchased 

and installed onto a PC, the transaction is complete. The individual user does not 

have to put a quarter into a slot for every half hour of use. A GSS involves more than 

a single user and typically is much more expensive. Because a serious barrier to use 

might be incurred by a charge-back policy to organizational subdivisions using the 

technology and thereby have an effect on diffusion, this research model incorporated 

the concept of economics. 

3.2 Definition of Terms and Variables 

As previously stated, the present diffusion research stream is plagued by a lack 

of consensus regarding terminology and poor definitions ofterms. This section will 

explain in detail the different variables and constructs, why they were chosen for this 

research and what it is hoped can he learned from them. Explanation of how the 

questions asked in the survey were related to the terms, variables, and constructs used 

for this research appears in Appendix C, along with brief explanations of how certain 

responses were interpreted. 
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3.3 The Research Model 

The research model is shown in Figure 3.2. The various components were 

gathered from the diffusion literature, the MIS literature on GSS, the results of the 

interviews, and prior case studies on GroupSystems. The reasons for including each 

independent variable will be discussed in the next section. 

Figure 3.2 

3.4 The Evolution of the Model 

The model evolved from Rogers' model of diffusion, incorporating his 

categories concerning trialability/observability, communication channels, the role of 

the social system, and effects of the internal champion or change agent. Interviews 
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with internal GroupSystems champions indicated that these were categories relevant to 

this technology and could be measured with some degree of accuracy. One of the 

major insights gleaned from the interviews was the significance of a charge-back 

policy. One organization that was successfully using GroupSystems (although the 

degree of diffusion was not known) implemented a charge-back policy approximately 

one year after the initial installation of the software. Use of the technology dropped 

significantly, and the GroupSystems facility was ultimately dismantled. 

In addition to the interviews with GroupSystems personnel, observations of 

other organizations that use the technology substantiated the importance of the 

facilitator role in the acceptance of GroupSystems within each organization. Two 

organizations (called A and B) that introduced GroupSystems around the same time 

experienced different levels of diffusion of the technology. Organization A maintained 

a staff of available facilitators; organization B did not. Although organization B had 

started out with several facilitators, reorganizations and personnel transfers had 

decimated the facilitator pool. After organization B did not replace the departing 

facilitators, the use of the technology declined to zero. Organization A has since 

shown yearly savings of more than $5 million from the use of GroupSystems. This 

example, combined with the existing MIS research on the role of the facilitator in 

GroupSystems, led to inclusion of the facilitator role in the current model. 
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As previously discussed, one of the gaps in the diffusion literature is the lack 

of consensus concerning tenninology, including the tenn "technology." This was also 

the case in the early studies of GDSS, in which different researchers had different 

definitions of what constituted a GDSS. Therefore, this research model included 

technology as an independent variable. While the functionality of the technology was 

identical in each of the organizations surveyed, certain aspects of the technological 

infrastructure were drastically different. The amount of money spent on 

GroupSystems facilities among the surveyed organizations ranged from a few 

thousand to half a million dollars. While some may assert that amount of investment 

belongs in the economic category, it is used here to represent the different types of 

technologies that are being used with GroupSystems. This issue is related to how well 

the technology fits with the existing technological infrastructure, which is different 

from the reward infrastructure or cultural infrastructure. Different technologies affect 

diffusion in different ways. GroupSystems runs on IBM compatible machines, not on 

Apples, MacIntoshes, or mainframes. The degree of GroupSystems diffusion will 

probably be lower in an organization that primarily uses MacIntosh machines than in 

an organization that primarily uses IBM compatible machines. If GroupSystems had 

been designed to run on the MacIntosh platfonn, the situation would be reversed. 

Since the kind of technology employed can be anticipated to have an effect on the 

degree of diffusion, it was included in the model. 
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Both the diffusion literature and the MIS literature cite the importance of an 

internal champion during the implementation process. It is logical to assume that use 

or diffusion of a teclmology will depend on who is championing it. A factory line 

worker who suggests that robotics be used on an assembly line would have a difficult 

time showing other plants in the organization what type of economic or quality gains 

had resulted from use of robotics. On the other hand, the corporation president or CEO 

who decided to sponsor robotics would be in a better position to acquire and 

disseminate persuasive data and also would be in a position to mandate that the 

technology be used by all plants. Accordingly, the role of the internal champion was 

included in the model. 

The economic aspects ofthe technology are also important. Markus (1987) 

states that the cost of a technology has different effects on acceptance. During the 

implementation phase, a high price tag has a negative effect ("You need to show me 

some solid savings before I spend five million dollars on that widget"), although 

during the diffusion phase a high price tag has a positive effect ("We have invested 

five million dollars in this technology. I am not going to give up on it just yet. Let's 

give it another year before we decide.") Therefore, the amount of money invested in 

GroupSystems, an economic variable, was included in the model. 

One ofthe constants throughout all of the diffusion literature is the concept of 

communication, or communication channels, or communication infrastructure. This 
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was also included in the research model. The communication channel(s) provides the 

user population with information concerning the technology. The importance of this is 

two-fold. First, it provides a mechanism for communicating the presence of the 

technology throughout the organization. Second, it provides a way for potential users 

to ask questions and get feedback concerning the technology. The communication 

channels are both homophilous and heterophilous. Every organization possesses 

word-of-mouth, primarily a homophilious type of channel. Some heterophilious 

channels include newsletters, bulletin boards, and even e-mail. Both types of 

communication channels are used to disseminate information. The rate of diffusion 

should be higher in organizations that have many communication channels than in 

organizations that have few or no communication channels. 
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4. HYPOTHESES 

Rogers' model stresses the importance of user population perceptions in 

determining the rate of diffusion. Behavioral issues that must be addressed include 

recognizing that individual users (and the organizational decision makers) will have 

questions about the technology. They will want to know that a technology offers some 

advantage over the status quo, or over some competing technology. Any perceived 

complexity of the technology must be minimized to eliminate that common barrier to 

use and people must be able to try the technology, or at least to observe others using it. 

They must be convinced that a new technology or innovation is not a drastic change 

from the existing way of doing business. It must be shown to be compatible with the 

existing way of doing things, or an enhancement of it. Otherwise the user group may 

fear the simple aspect of change. 

The MIS literature on GSS points out the importance of proper facilitation. The 

facilitator explains how the technology works and answers participants' questions 

concerning the technology and the process. The facilitator can also tell success stories 

about groups s/he has seen use the GSS. A competent facilitator can show potential 

users how quickly and easily they can get up to speed with the software. By making 

themselves visible and available, facilitators can make it easy for participants to try 

using the new technology and practice in a non-threatening environment. A facilitator 

can do a lot to answer questions and alleviate participant's fears concerning the GSS. 
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Combination of diffusion and MIS literature on facilitation leads to the first two 

hypotheses: 

HI: OS diffusion is proportional to the degree of facilitation help within the 
organization. 

H2: OS diffusion is proportional to the ease of access to the OroupSystems 
room. 

Organizational structure issues consist ofthings such as culture, reward 

infrastructure, and technological infrastructure. This is an area where the research 

model differs from the conventional models of diffusion. It is the issue of group that 

poses the largest challenge to defining the model. Existing models consider structure 

issues as almost secondary, whereas they are of primary concern with OSS. The 

organization must be set up to deal with the additional support required by OSS. 

Unless the organization uses DOS computers, it will be difficult, or even impossible, 

to diffuse or even implement a DOS-based technology. Each user must have a 

compatible PC and, as the number of users increases so does the necessary number of 

personal computers. If the goal is to get the necessary technology quickly into the 

hands of the end-users, every employee must have a PC. Assuming a price of$2000 

for a network- compatible PC, an organization having 200 employees will face an 

investment in the neighborhood of half a million dollars. If the organization is already 
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a DOS-based shop running an appropriate network, the cost to outfit all 200 

employees is decreased to around $50,000. 

The issue of the relationship between cost and technology is further 

compounded by the need for technical support. Ifthe GSS is not compatible with 

existing technology, additional funds will be necessary to train support personnel, or to 

hire additional support personnel. This could also potentially inhibit the ability of the 

support persons to provide desirable turnaround time on problem reports. Any ofthese 

support related problems could adversely affect the diffusion ofthe GSS. Therefore, 

the third hypothesis is: 

H3: GS diffusion will be positively correlated to the degree of compatibility 
with the existing technical infrastructure. 

From the MIS literature on GSS, it has been shown that larger groups perform 

better with GSS than smaller groups. This is to say that as the size of the group 

increases, the gains from using GSS also increase. This is related, to some degree, to 

the existing work culture of the organization. A working environment in which most 

of the work mu::;t be accomplished through the use of project teams or work groups 

must be in place for the organization to realize substantial gains from use of GSS. 

Second, the organization must reward all members of the group for its performance, 

not just the leaders. Otherwise, individual employees will be hard-pressed to realize 

any gains from anonymously providing their ideas and will be reluctant to use the GSS 
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technology. If, on the other hand, the organizational culture rewards employees for 

doing ajob well and for working together successfully in work groups or project teams 

and sharing information, the OSS technology should diffuse more easily. This leads to 

the two-part fourth hypothesis: 

H4a: OS will diffuse more in organizations that use project teams or work 
groups to accomplish most of the work than in organizations that do not 
use project teams or work groups to accomplish most of the work. 

H4b: OS will diffuse more in organizations with larger work groups than in 
organizations with smaller work groups. 

Tangentially related to structure issues is the fact that, because most meetings 

are ad-hoc, the OSS technology must support an organizational culture that is so 

oriented. This can not occur if a facilitator cannot be obtained quickly, nor can it occur 

if use of the OroupSystems facility must be scheduled well in advance. Even if 

facilitators are ready and waiting and the room is available upon demand, an 

organization that implements a charge-back policy for the use of the room will inhibit 

the diffusion of the technology. While the issue of charging is related to economic, 

cultural, and structural aspects of the organization, it has been included in the 

economic portion of the model since even when money is budgeted for the sole 

purpose of allowing work groups to use the technology, the question "Is this meeting 

worth using the OroupSystems room?" will arise every time a group decides it needs 
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to discuss an issue. Clearly this is not in line with normal meeting practices. Just as 

the technology should be as invisible to the group as possible, access to the technology 

should be as easy as possible. This leads to the fifth hypothesis: 

H5: GS will diffuse more in organizations that do not charge internally for 
the use of the room than in organizations that do charge internals for 
the use of the room. 

The implementation literature discusses the importance of having an internal 

champion. Although there is some disagreement over what constitutes an internal 

champion, and the role of the internal champion, there are some areas of agreement. 

Answering questions about the technology, explaining the technical advantages 

associated with the technology, and keeping upper management advised of the 

progress of the technology are widely accepted facilitator functions (Chakrabarti, 

1974; Delbecq and Mills, 1985; Kanter, 1983; Leonard-Barton and Deschamps, 1988; 

Lovelace, 1986). Some researchers also include the characteristics of the organization, 

of the end users, and of the technology in determining the effectiveness of the internal 

champion (Leonard-Barton and Deschamps, 1988). 

Although the preceding reference comes from the implementation literature, 

the role of the internal champion in relation to upper management was observed in the 

study to see its effect on the diffusion process. It was anticipated that ifthe internal 

champion were higher in the organization than the person with authority to purchase 
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the technology, the technology would diffuse more readily than in an organization 

where the internal champion was lower in the organization hierarchy than the person 

with authority. For instance, if an internal champion happened to be a line worker, 

several layers below the people with purchasing authority, diffusing the technology 

might be expected to be difficult. However, if the internal champion happened to be 

the CEO, the question might become "How many?" instead of ,"How much?" This 

leads to the sixth hypothesis: 

H6: GS diffusion is inversely proportional to the number of levels of 
command between the internal champion and the person with sign-off 
capability. 

Rogers' model of the variables determining the rate of adoption does not 

include the notion of cost. He might have included it as part of trial ability or 

observabiIity, positing that, given enough money, all employees could have their own 

widgets and try them out to their hearts' content. He might have included it with the 

communication channels, saying that, given enough money, an organization could be 

saturated with information regarding the technology. Or he might have included it 

with the change agent's promotional efforts. An organization can finance a lot of 

promotions with a large budget. 

I believe the cost of an innovation plays in important role in its diffusion. In 

today's business environment most employees and departments are primarily 
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evaluated on a short term basis, quarterly or at most yearly and new technologies are 

rated on cost per person to the organization. It is logical to assume that a high-priced 

technology will be difficult to implement ("That's a lot of money to spend. Are we 

sure about the rate of return?") It is also logical to assume that a high-priced 

technology will be given more chance to diffuse than a low priced technology. 

("We've spent too much on that technology to give up on it just yet. Let's give it 

another year before we decide.") When you consider the per-person cost of using a 

certain technology, it becomes important to keep the costs down, leading to the 

seventh hypothesis: 

H7: The degree of diffusion will be inversely proportional to the total 
amount spent on the GroupSystems facility. 
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5. RESEARCH DESIGN 

One of the major problems inherent in researching organizations is the inability 

to exercise control. There are many confounding elements that may affect the 

measured variables and there may be other variables that go unobserved. This 

research was designed to attempt to minimize these confounds and maximize the 

amount of salient data that could be collected. A second requirement of the design 

was to optimize the external validity of the research without compromising the internal 

validity. 

A strong emphasis was placed on ensuring clear and concise definitions for all 

variables and constructs. The following sections that explain in detail the dependent 

and independent variables that were used show how the survey was designed and 

explain the methods and procedures used in data collection. The research model is 

shown again in Figure 5.1. 

5.1 Discussion of the Dependent Variable 

One of the major challenges to diffusion research is the lack of agreement on 

definitions and the meaning of terms. This research used Rogers' (1983) and 

Brancheau & Wetherbe's (1990) definition of diffusion, which is: 

The rate of diffusion, i.e., rate of adoption, is the relative speed with 
which the innovation is adopted by members of the social system. Rate 
of adoption is generally measured as the number of individuals who 
adopt the innovation in a specified period. 
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For this research, the organization was the social system, the innovation was 

GroupSystems, and the adopting individuals were the organization's employees. An 

individual who had participated in at least two GroupSystem sessions was considered 

Figure 5.1 

to have adopted GroupSystems. The rate of diffusion (rate of adoption) was calculated 

by dividing the number of repeat users by the number of potential users and dividing 

that ratio by the number of months GroupSystems had been used. This provided the 

monthly-rate-of-diffusion which was used as the dependent variable. 
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A requirement for specific definitions is absolutely necessary, but it creates 

several challenges. How does one define diffusion, or measure the use/adoption of an 

innovation? The rate of diffusion clearly depends on how diffusion and use are 

defined. As an example, one definition of diffusion might incorporate the notion of 

saturation. Using this definition, complete diffusion, or saturation, occurs when a 

technology is installed on every potential user's pc. Fax technology permits users to 

send/receive faxes right from their PCs, so it could be argued that under Rogers' 

definition of diffusion the fax machine is fairly well diffused throughout organizations 

today. However, using the saturation definition of diffusion, every employee who has 

the technology installed on his or her pc would have to to use the fax capability before 

faxes could be considered 100% diffused, resulting in a far lower rate of diffusion for 

fax machines than Rogers' definition would provide. Perfect diffusion (saturation) for 

GroupSystems would require every potential GroupSystems user to have the 

technology installed on their desktop and to use it from the desktop at least some of 

the time. The saturation definition of diffusion would result in a lower levels of 

diffusion than Roger's definition of diffusion. The following three scenarios will help 

to explain this idea. 

Scenario 1 describes an organization of 1000 employees, each of whom has 

GroupSystems installed on a PC. Scenario 2 describes a similar organization of 1000 

employees, none whom has GroupSystems on his or her PC but all of whom use 
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GroupSystems weekly at one of three main GroupSystems facilities. Scenario 3 

describes a similar organization of 1000 employees with GroupSystems installed in 

half its offices, but only 100 employees use the technology from their desktops. The 

other 900 employees use the technology, but they go to the main GroupSystems 

facility and meet face-to-face. 

Depending on the definition of use, any ofthe three scenarios can claim the 

highest level of diffusion. Scenario 1 does not mention how often the technology was 

used, just that it has been installed everywhere it possibly could be. Scenario 2 shows 

the largest amount of usage, but notes that the technology exists only at three physical 

locations. Scenario 3 represents the second highest level of physical presence 

throughout the organization, but not as much use as Scenario 2. However, in Scenario 

3 everyone uses the technology. 

There may be other acceptable definitions of use. Some will argue that 

everyday use is necessary before someone can be considered a user. Some would 

argue that anyone who has used the technology at least one time should be considered 

a user. For example, everyone is a potential user of CAT scan technology. A person 

who receives a CAT scan would be considered a user of the technology under a 

definition that does not specify at least one repeated use .. 

Another example might be a dedicated video link between two offices (say, 

Sydney, Australia and London, England) that permits two vice presidents to hold 
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quarterly meetings without either one's having to fly to the other's location. Since this 

technology would be used only four times a year, and only by two individuals, the 

rate of diffusion would appear to be low. However, one could argue for perfect 

diffusion, in that the technology is being used every time it was needed by everyone 

who was intended to use it. Clearly, defining terms, variables, and constructs is 

absolutely necessary to making research results credible. 

In summary, this research defined diffusion as the relative speed with which a 

technology or innovation is adopted by members of a social system. Diffusion was 

measured as a percentage of adopters per month, with adopter defined as someone who 

has been a repeat user of the technology. For the purposes of this research, it did not 

matter whether a person used the technology twice or four hundred times, nor did it 

matter whether the use occurred daily or bi-monthly. 

5.2 Discussion of the Independent Variables 

The next sections explain in detail the independent variables used in this 

research: facilitation, organizational behavior, technology, economics, and 

organizational structure. 

5.2.1 Facilitation 

Facilitation was included in an attempt to answer the question "What is the 

effect of the facilitator on the diffusion process?" The MIS literature cites the 
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importance of facilitation to the effectiveness of groups using GroupSystems. The 

issues at stake were the competency of the facilitator, the availability of a facilitator, 

and the ease of access to a facilitator. A competent facilitator should be able to select 

the best set of tools for the group and to allow a meeting to flow seamlessly from one 

activity to the next, demonstrating how seemingly easy it is to use the software and 

thereby helping the users to perceive that GroupSystems is not complex. An expert 

facilitator will also help the GroupSystems software live up to its advanced billing and 

prove to participants that the software does indeed provide advantages over earlier 

methods of conducting meetings. 

When facilitators are readily available, participants will be able to try the 

software which will increase the trialability and observability. As was previously 

stated, diffusion increases in an environment where participants can try an innovation 

without fear of repercussions if they fail. For example, if after a demonstration several 

participants start discussing what-if capabilities of GroupSystems and can quickly 

question a facilitator and try out their ideas, the system will be perceived as accessible. 

If the participants are told that they will have to wait for the next demonstration or that 

they will have to schedule an appointment with the facilitator for another time, they 

are more likely to lose interest in their what-if ideas and in GroupSystems as a whole. 

The following constructs, shown in Figure 5.2, were measured: number of 
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GroupSystems facilitators, ease of access to the facilitators, and the competency of the 

facilitators. 

5.2.2 Organizational Behavior 

Number of 
facilitators 

Facilitator competency 
with GroupSystems 

Facilitator competency 
with people issues 

Figure 5.2 

Ease of access to 
facilitators 

Some groups are more receptive to innovations than others. Some groups are 

more technologically literate than others. Some resist change more than others. These 

are components of the organizational behavior of a group. The importance of this 

variable is that, regardless of how inexpensive GroupSystems may be to use, or how 
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easily the participants can access it, or how much of an advantage it may provide, the 

bottom line is that the needs of the individuals should not be forgotten. This theme is 

paramount in all of Rogers' work. This concept of organizational behavior was 

included in the model. The following constructs, shown in Figure 5.3, were measured: 

resistance to change and computer literacy. 

Figure 5.3 

5.2.3 Technology 

How resistant to 
change? 

Degree of computer 
literacy. 

The degree of fit between GroupSystems and the existing technologies within 

the organizations studied was measured and is illustrated in Figure 5.4. Degree of fit is 

an important construct because it has to do with managing the users' perceptions of 



change. The technology is more likely to diffuse if the users connect the new 

technology with existing methodologies within the organization. 

Figure 5.4 

5.2.4 Economics 

Fit with existing 
technology 
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The amount of money that had been spent on the GroupSystems facility was 

measured. This variable provided insight into how much the overall amount spent to 

date on the technology had affected the diffusion of the technology. The relationship 

is shown in Figure 5.5. Markus (1987) posits that diffusion will be inversely 

proportional to the amount of money spent on the technology. The return on 

investment for technologies can be measured on a cost-per-person basis. Executives 

are always demanding to know what type of "bang for the buck" they are getting. As 



82 

an example, consider two organizations, called A and B. For simplicity, assume that 

the technology will diffuse to 100, 1000, and 2000 users at the end of the first three 

Amount spent on 
GroupSystems 

Figure 5.5 

years of use in each organization. The only difference between the two organizations 

is that A will lease the technology for $2500 for the first two years, and then purchase 

it for $60,000, while B will purchase it for $50,000 at the outset. As shown by Figure 

5.6, the per- user cost for each of the three years will be $25, $5, and $20 for 

Organization A and $500, $50, and $15 for Organization B. 
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One of two things may happen; B may look at the numbers at the end of the 

first year and decide to drop the technology. Or B may decide " ... we've invested 

$50,000 in this. Let's give it another year before we give up ..... " In either case, the 

amount spent will have an effect on the rate of diffusion. This research hypothesized 

that the rate of diffusion would be inversely proportional to the amount spent on the 

technology. Stated another way, the rate of diffusion would be inversely proportional 

to the per user cost of the technology. 

5.2.5 Organizational Structure 

This variable tested the importance of the degree of fit between GroupSystems 

and the organization. The MIS literature has shown that large groups using 
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GroupSystems performed better than small groups using GroupSystems, although. 

increased gains were shown whenever the technology was used to support group work 

as opposed to individual work. Therefore, it appeared logical to predict that 

GroupSystems would diffuse better in organizations that use work groups or project 

teams to complete a larger percentage of tasks than in organizations that use project 

teams to complete only a small percentage or tasks (or doesn't use project teams at 

all). Similarly, the degree of diffusion might be expected to be higher in organizations 

that use larger project teams (more than four individuals) than in organizations that use 

smaller project teams (two to four individuals). Both of these relationships were 

measured. 

The number of available communication channels was also measured, as well 

as the number of communication channels that were used. From a list of common 

types of communication channels, respondents were asked to mark all that were 

available to them and all that were used. Respondents were asked to add any other 

channels that were not included in the list. 

Finally, respondents were asked to indicate the relative distance between the 

internal champion and the person in the organization who could authorize additional 

purchases of GroupSystems. They were also asked to indicate which of the two was 

higher on the organization chart. Those questions were asked to see if this distance 



had an effect on the diffusion of GroupSystems. The relationships are shown in 

Figure 5.7. 

5.3 The Survey Instrument 

Communication 
channels 

Percentage of work done 
by work groups 

Figure 5.7 

Size of work groups 
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The initial survey instrument was designed to use five-point Likert scale type 

questions. This pilot survey was tested on a random sample of twenty-five 

organizations that had already implemented GroupSystems. A rigorous attempt was 

made to find validated scales from similar research and incorporate those into the 
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survey. In most cases, however, scales had to be developed and tested. Initial testing 

of the survey indicated which constructs could be measured. The survey was piloted 

on a small sample of existing GroupSystems users. The pilot survey was faxed to 

twenty-five respondents and was returned by twenty-three. Follow-up interviews were 

conducted with some of the respondents to ensure that all questions, terms, and 

definitions were clear and concise, and results indicated that the respondents and the 

researcher were interpreting the questions the same way. In no instances did the 

wording of any of the questions need to be changed. However, in order to ensure that 

the survey could be completed in less than fifteen minutes, some questions were 

removed. A copy of the survey is included in Appendix E. 

Approximately half ofthe survey consisted of one-word answer, continuous

type questions and the other half consisted of five-point Likert type questions. The 

two types of questions were designed to overlap in such a fashion that each of the 

constructs could be measured in two ways in order to protect against incomplete 

surveys. 

5.4 Data Collection 

A survey methodology was used to gather data. The data collection surveys 

were randomly distributed to 350 organizations that currently used GroupSystems. 
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Forty-three surveys were returned, for a response rate of twelve percent. Of the 43, 

six had to be discarded because of an excess of missing data. 

5.5 Population 

The sample population consisted of all 421 organizations that had implemented 

GroupSystems as of October 15, 1994. Government organizations, public sector 

organizations (university and research sites), and private sector organizations 

(Chevron, IBM, etc.) were represented, although no attempt was made to influence the 

mix of organizations participating in the research. A breakdown of the organizations 

is discussed in Chapter 6. 

5.6 Data Analysis 

A principal component analysis was run to determine how many factors were 

present in the survey. The analysis indicated that seven factors were present, 

accounting for a cumulative percentage of over 82 percent. Although the Bartlett test 

of sphericity was highly significant (p<.000 1), relatively little weight was given to the 

results because of the low number of survey responses. The Kaiser-Meyers-Olkin 

Measure of Sampling Adequacy was .542, which is well below the desired .70-.80 

range. Therefore, it was determined that the categorical survey questions could not be 

used. 
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A regression analysis was used to interpret the data. Due to the exploratory 

nature of this research, a p-value of .10 was used to increase the ability of the model to 

detect differences (Jarvenpaa, Rao, and Huber, 1988). Stepwise, forward, backward, 

and standard regression analysis techniques were used, with the PIN and POUT values 

set at.10 and .150 respectively. The standard tests for normality, homogeneity, and 

skewness were run, and indicated that the standard requirements for regression 

analysis were met. 

A qualitative analysis of some of the data, although not subjected to any formal 

statistical analysis, should be useful in generating propositions for future research. 

These data include comments written by the respondents and answers to the open

ended questions. 
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6. RESEARCH RESULTS 

6.1 Research Sample 

Twenty three sites were randomly selected to pilot test the survey. These sites 

helped to solidify the survey instrument, but their data were not included in the 

analyses. The final research data that were analyzed were collected from 43 

organizations that had previously implemented GroupSystems. These organizations 

represented the government sector, university and other research institutions, and the 

private sector. The private sector included Fortune 100 companies. The 43 surveys 

constituted 12 percent of the total number of surveys distributed. 

The survey was administered to either the internal champion of GroupSystems 

or to a facilitator in each of the organizations. These people were chosen because of 

their overall knowledge of the organizational history of GroupSystems. A profile of 

the organizations is discussed in the next section. 

6.2 Profile of Organizations 

6.2.1 General Observations 

Table 6.1 shows the figures for the breakdown of the pertinent variables for all 

organizations. An explanation of how the reponses were interpreted is included in 

Apendix C. A brieflook at some ofthe organizational characteristics shows that the 

amount of money spent on the GroupSystems facility (including software purchase, 
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PC purchases, room construction, and advanced training classes) ranged from a few 

thousand to over half a million dollars. The length of time the organizations had been 

using GroupSystems ranged from one month Gust getting started) to five years. 

Variable Mean Min. Max. 

Monthly rate of diffusion 3.88% 0 40% 
Size of the work groups (number of people) 8.78 0 20 
Size of the average department (number of 30.81 3 75 
people) 
Number of facilitators (people) 5.49 0 50 
Percentage of work done by work groups 49.62% 1 100 
Number of information channels in the 7.92 2 13 
organization 
Hourly charge for the use of GroupSystems (in $21.35 0 $200 
dollars) 
Amount of money spent on the GS facility (in $111,620 0 $560,000 
dollars) 
Number of months using GroupSystems 14.38 1 60 
Length of time required to schedule the GS 7.77 days .25 days 30 days 
facility under normal business conditions 
Length of time required to schedule a facilitator 7.01 days .12 days 21 days 
under normal business conditions 
Minimum length of time required to schedule the 1.20 days o days 7 days 
GS facility if upper management demands to hold 
a meeting 
Percent of time the GS facility is used each week 32.27% 0% 95% 

Table 6.1 

As shown in Figure 6.1, GroupSystems was introduced to the majority of the 

organizations through the liS department, but implementing departments were diverse 
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(finance, accounting, research and development, human factors, personnel, marketing, 

engineering, information technology, computer science, administration, programming, 

plans & policy, information planning, business college, advanced technology, market 

research, and the CEO). Forty-one percent ofthe organizations implemented 

GroupSystems through the Information Systems Department, followed by the 

Research & Development unit (7%). Although not included in one of the main 

hypotheses, it may be necessary to consider the implementing department in future 

diffusion models. 

Administration 5% 
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Plans & Policy 3% 

Other 3% 
Market Research 

5% 
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Technology 5% 

Figure 6.1 
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Figure 6.2 shows the average monthly diffusion rate for each of the implementing 

departments. There are drastic differences among the monthly rates of diffusion for 

each of the implementing departments. 
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6.2.2 Detailed Analysis of Organizations 

The following discussion arises from the results of the Likert-scale questions, 

which were to be answered using the following choices: 

(1) Strongly Agree, (2) Agree, (3) Neutral, (4) Disagree, (5) Strongly Disagree 

The numbers in parentheses indicate the average response for that particular question. 

For example, if the average response to a question was 2.5, it would be shown as (2.5) 

and would indicate that the average response to that question was midway between 

agree and neutral. 

Facilitation Issues: Respondents were asked for information concerning the 

competence of facilitators, the ease of access to facilitators, and how easy it was to 

work with facilitators. Facilitator competence was measured by determining how well 

the facilitators knew the people issues associated with meetings (1.62), how well the 

facilitators knew GroupSystems (2.68), and how well they were trained (2.19 for 

people issues and 2.03 for GroupSystems). Ease of access to the facilitators was 

measured by determining ifit was easy (2.43) or difficult (3.68) to schedule a 

facilitator, and if it was easy (1.68) or difficult (4.38) to work with the facilitators. 

These numbers show that the organizations felt that the facilitators were competent, 

very easy to work with, but possibly a little less easy to schedule than they would have 
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liked. This did not seem to represent a serious barrier to diffusion, although it would 

have been better if the users had thought it easier to schedule facilitators. 

Technical Support Issues: Respondents were asked for information concerning 

the degree of technical support that was available for GroupSystems problems. This 

was measured by determining if technical support was available (2.30), iftechnical 

support could be accomplished with the existing technical support group (2.30), and if 

so, ifit was good (2.43) or bad (3.68). Respondents were also asked ifthey knew 

whom to call for technical help (1.84). These numbers show that the existing technical 

support group was considered able to handle the technical requirements necessary for 

support, and that technical support was fair. Overall, availability of technical 

assistance should not have presented a serious barrier to diffusion. 

Hardware Compatibility Issues: Respondents were asked if GroupSystems 

was compatible with existing hardware (1.68). The data indicate that GroupSystems 

fits in well with the existing hardware in the organizations studied and thus should not 

have posed a barrier to diffusion. 

Existing Process Compatibility Issues: Data were gathered to determine how 

well GroupSystems fitted in with existing methods of holding meetings and making 
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decisions. Respondents were asked if they thought GroupSystems supported the 

. existing problem solving process(es) in the organization (2.05), was compatible with 

all aspects of work in the organization (2.43), fitted into the work style at the site 

(2.11), and fitted well with the way meetings are held at the site (2.38). These 

numbers indicate that GroupSystems fits with the existing decision methodologies in 

the organizations, and lack of fit should not be a barrier to diffusion. 

Employee Issues: Respondents were asked to characterize the type of 

employees working at their organizations. They were asked if they thought employees 

in their organization tended to resist change (2.86), like to try new things (2.68), or 

were not open to new problem solving methods (3.24). These numbers indicate that 

the employees were willing to give GroupSystems a try, but were not as open to 

change as might be desired. Respondents were also asked to rate the degree of 

computer literacy at their organization. They were asked if their employees were 

computer literate (2.14), and whether the employees felt comfortable using computers 

(l.95). These numbers indicate that the employees were computer literate and that 

lack of computers skills should not have been a hindrance to the diffusion of 

GroupSystems. 
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Initial Meeting(s) Issues: Respondents were asked if the initial GroupSystems 

meeting(s) went well (2.00), if they had enough time to plan for the meeting (2.11), 

and if the initial meetings had high visibility (2.49) or low visibility (3.59) to upper 

management. The results indicate that the initial meetings went well, and should not 

have hindered diffusion. 

Internal Communication: These two questions were answered by selecting a 

number of communication channels, and were not answered with the Likert scale. The 

response for each indicates the average numbers of channels. Respondents were asked 

how many information channels were in their organization (7.92), and how many were 

used to disseminate information concerning GroupSystems (4.51 

6.3 Data Analysis 

The data were run through four different types of regression analysis; forward, 

backward, stepwise, and a straight regression. Three of the four models were 

identical, with the straight regression model differing by the inclusion of one 

additional significant variable. As the stepwise model is the most common method of 

running regressions, the output from that model will be used. Table 6.2 shows the 

variables that were included in the regression. The regression analysis indicated that 

58% of the model can be accounted for by these variables, and is significant at the 
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What the variable accounted for: 

The number of facilitators in the organization. A facilitator 
was defined as someone who had the facilitator 
responsibilities in their official job description. 
The number of full time facilitators. A full time facilitator 
is a facilitator who's sole responsibility is facilitation 
related work for forty hours a week 
The total amount of money spent on the OS facility, in 
thousands of dollars 
The internal hourly charge (if any) for the use of the room 
The number of information channels that are available 
within the organization to communicate to the organization 
The number of channels that were used to communicate the 
existence of OS to the organization 
The number of people in the average department 
The number of people in the average work group 
The overall percentage of work that is accomplished via 
work groups or project teams 
The minimum amount of time required for upper 
management to schedule the OS facility 
The percentage of repeat OS participants 

Table 6.2 

P <.001 level. The regression equation is: 

Degree of diffusion = - .036 
+ .013 (Size of the work groups) 
+ .086 (Number of full-time facilitators) 
- .001 (The hourly charge) 
- .001 (Percentage of work done by work groups) 
- .003 (The number of facilitators) 
+ .001 (The amount of money spent on the technology). 
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This supports hypotheses H4b and H5, and partially supports HI. No support was 

found for hypotheses H2, H3, H4a, or H6. The finding for Hypothesis 7 was in the 

opposite direction from what was expected. The hypotheses are shown in Table 6.3, 

and are marked as either supported (S), not supported (NS), or partially supported 

(PS). These results are shown graphically in Figure 6.3. Effects were found for 

facilitation, economics, and organizational structure, but not always in the direction 

predicted. 

HI GS diffusion is proportional to the degree of facilitation help PS 
within the organization. 

H2 GS diffusion is proportional to the ease of access to the NS 
GroupSystems room. 

H3 GS diffusion will be positively correlated to the degree of NS 
compatibility with the existing technical infrastructure 

H4a GS will diffuse more in organizations that use project teams NS 
or work groups to accomplish most of the work than in 
organizations that do not use project teams or work groups to 
accomplish most of the work. 

H4b GS will diffuse more in organizations with larger work groups S 
than in organizations with smaller work groups. 

H5 GS will diffuse more in organizations that do not charge S 
internally for the use of the room than in organizations that do 
charges internally for the use of the room. 

H6 GS diffusion is inversely proportional to the number of levels NS 
of command between the internal champion and the person 
with sign-off capability. 

H7 The degree of diffusion will be inversely proportional to the NS 
total amount spent on the GroupSystems facility. 

Table 6.3 
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Facilitation was found to have both a positive and a negative effect on the rate of 

diffusion. Increasing the number of full-time facilitators had a positive effect, but 

increasing the number of part-time or' "non-official" facilitators had a negative effect. 

This results in the +/- symbol shown for the facilitation portion of the model. 

Economics was found to have a positive effect on the rate of diffusion, but it was in 

the opposite direction of the hypothesis. Organizational structure also had a positive 

effect on the rate of diffusion, and it was in the expected direction. No effects were 

found for organizational behavior, or for technology. 

Figure 6.3 
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6.4 Discussion of Results 

6.4.1 Regression Results 

Table 6.4 shows the regression results and table 6.5 shows the correlations between the 

significant variables in the regression equation. 

F = 9.301, p < .001, R2 = .806, Adjusted R2 = .580 

B T Sig. T 

Intercept -.0357 -1.529 .1366 

Size of work group .0128 6.233 .0000 

Number of full-time .0860 4.510 .0001 
facilitators 
Hourly charge .0007 -3.488 .0015 

Percentage of work done -.0013 -4.050 .0003 
by work groups 
Number of facilitators -.0034 -2.703 .0112 

Amount of money spent .0002 2.070 .0471 
on the technology 

Table 6.4 
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rate of % group size work hourly money full-time number of 
diffusion work groups charge spent facilitators facilitators 

rate of 1.000 -.117 0495 -.070 -.041 .314 -.109 
diffusion .246 .001 .339 ADS .029 .259 
%of -.117 1.000 .191 .022 .169 .378 -.004 
group .246 .128 .449 .158 .011 .490 
work 
size work 0495 .191 1.000 .259 .041 -.008 .111 
groups .001 .128 .061 .404 .481 .257 
hourly -.070 .022 .259 1.000 .305 .121 -.128 
charge .339 .449 .061 .033 .238 .226 
money -.041 .169 .041 .305 1.000 .043 .446 
spent .405 .158 .404 .033 0401 .003 
full-time .314 .378 -.008 .121 .043 1.000 -.043 
facilitators .029 .011 0481 .238 0401 .399 
number of -.109 -.004 .III -.128 .446 -.043 1.000 
facilitators .259 0490 .257 .226 .003 .399 

Table 6.5 

The regression model shows that increasing the size of the work groups had a 

positive effect on the rate of diffusion. This is consistent with the findings in the MIS 

literature for group size, effectiveness and productivity in that the technology becomes 

more effective as the number of participants increases. No one person has the answers 

to today's complex business problems, and an organization increases the probability 

that the correct combination of personnel has been assembled by including more 

participants. The larger groups resulting could lead to increased usage of 

GroupSystems. 
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Increasing the number of full-time facilitators appeared to have a positive 

effect on the rate of diffusion. A full-time facilitator was defined as one who devoted 

hislher full time to facilitation. An "unofficial" facilitator was defined as someone 

who knew how to run some or all of the tools but was not considered the same as a 

part-time. A part-time facilitator was one who would not be expected to possess the 

expertise of a full-time facilitator nor to have as much experience as a full-time 

facilitator. The model showed that increasing the number of part-time and unofficial 

facilitators had a negative effect on the monthly rate of diffusion. This indicates that 

there is a difference between full-time and part-time facilitators' effectiveness. More 

may not necessarily be better. It may be that poor facilitation has an overwhelming 

adverse effect on the diffusion process. Any ofthe facilitator roles could have 

contributed to this finding. It may be that the full-time facilitator made the technology 

more credible. Potential users may have viewed the fact that management had decided 

to expend additional resources to keep a full-time facilitator as evidence of buy-in by 

the management. Or it may be that a full-time facilitator more readily provided 

potential users with chances to test the technology and to find answers to their 

questions. 

It appears that a full-time facilitator should possess the ability to give fluid 

demonstrations, instilling a sense of ease of use, and reducing the perceived 

complexity of the technology to the potential user groups. Part-time or unofficial 
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facilitators may trip a few times when demonstrating the technology. Further research 

will need to be done to determine what facilitator characteristics are most important. 

A larger amount of money spent on the GroupSystems facility had a positive 

effect on the rate of diffusion. There was no correlation between the number of 

GroupSystems facilities and the amount of money spent on them so this result cannot 

be viewed as evidence that a larger investment simply provides better access to the 

technology. One possible explanation is that higher spending increases the credibility 

of the technology in the eyes of the users. It may be that organizations that have spent 

more on GroupSystems are trying harder to diffuse the technology in order to recover 

their investment. It may also be that organizations are not willing to give up easily on 

a technology, activating the " ... we've spent too much money to give up on it now. 

Let's give it another year before we decide ... " analogy. 

It is also possible that potential users simply want to try out the latest 

technology, and initially come to the GroupSystems facility with this intent. There 

may be a large difference between using the technology in a thrown-together, retro

fitted lab and using the technology in a plush, executive boardroom. 

Decreasing the hourly charge rate predictably had a positive effect on the 

monthly rate of diffusion within the organization. This finding supports Hypothesis 

Five and Rogers' theory of the importance oftrialability and observability in the 

diffusion process. Charging for the use of the technology can be expected to restrict 
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access, especially to a technology like Group Support Systems, which should be made 

available quickly and easily. Organizations that charge for the use of the technology 

will inhibit the diffusion ofthe technology. 

Increasing the amount of work performed by work groups had a negative effect 

on the monthly rate of diffusion. This seems to be counter-intuitive, given that GSS 

are designed to support groups. It may be possible that some minimum amount of 

group work is required to ensure adequate diffusion. It could be that if everyone is 

doing group work there is too much demand for the technology to support. This could 

create negative feedback about the technology. This potentiality was not specifically 

measured in this study, but may need to be accounted for in future research. The 

respondents did report that the average room was in use over 32% of the time. It may 

be that there are certain times during the day or week when groups prefer to use the 

technology, and the technology is being fully utilized during those peak preference 

times. As group work reaches the saturation point of effectiveness in an organization, 

stress may be placed on the existing GSS technologies, which might account for this 

finding. 

6.4.2 Discussion of Break-down by Implementing Department 

In the two organizations in which the CEO was responsible for implementing 

GroupSystems the average monthly diffusion rate was over 8%, which is more than 

twice the overall average for all organizations. There may be several reasons for this. 
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The CEO is an authority figure and has ~he power to force usage. CEOs are similar in 

many ways to innovators. They have a higher tolerance for uncertainty and are more 

accepting of new methods and ideas. They did not get to be CEO by being 

conservative. Allen (1969) calls these persons pioneers and reports that they serve as 

catalysts in pushing the diffusion process. Rogers (1983) points out that this type of 

personality leads to more external relationships and heterogeneous networks. The 

CEO has access to all the communication channels and can ensure that information 

concerning the technology is communicated throughout the organization. The CEO 

also brings credibility to the technology, possibly allaying users' doubts as to the 

relative advantage ofthe technology. Similarly, the administration department also 

has access to communication channels, and provides some degree of credibility to the 

technology. This is consistent with Rogers' theories and may also be associated with 

power and politics. Markus (1983) cites the need to factor politics into the mix when 

implementing technology. 

On the other hand, computer science and programming departments have less 

authority (or prestige) than a CEO and do not have the same command of information 

channels. This may have been why organizations where these departments were 

responsible for implementing GroupSystems had the lowest monthly rate of diffusion. 

It may be that certain departments have greater access to communication 

channels, or are part of a more heterophilious network than other departments. In 
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organizations where GroupSystems was implemented by the CEO or the 

administration department the monthly rate of diffusion was significantly higher than 

the average monthly rate of diffusion for the rest of the organizations. This also 

suggests some type of interaction effect that may exist between internal champions 

and implementing departments. A weaker internal champion may benefit from a 

strong implementing department. It may be important to see how politically 

compatible the internal champion is with the implementing department. There may 

also be groups of unofficial internal champions, people who may have a vested interest 

in the technology but do not want to have their names associated with the technology. 

Despite possible political ramifications, these individuals will exert their influence 

where necessary to help the diffusion process. 
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7.1 Strengths and Contributions 
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This research found limited support for maximizing the fit between the 

organization and the technology in order to increase the rate of diffusion. The specific 

areas of fit were the size of the work groups and access to the technology. 

GroupSystems was shown to be compatible with organizations that use larger work 

groups or project teams and with organizations that do not charge employees for using 

the technology. Technology support in organizations today is basically free, in the 

sense that employees do not buy their own PCs, do not pay for business phone calls, 

and are given much of the software they require to perform their work. It is logical to 

have found that charging employees to access the GroupSystems technology inhibited 

the rate of diffusion of the technology. 

Limited support was also found for the importance of the facilitator role in the 

diffusion process. Although no type of facilitator role was specified, it appears that 

full-time facilitators had a positive effect on the diffusion process. Simply having 

additional, non-full time facilitators was shown to have hindered the diffusion process. 

It appears that full time facilitators may have done a better job of answering potential 

users' questions, reducing the perceived complexity of the technology for the users, 

and giving credibility to the claims of providing a technological advantage. 
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This research verified that there are problems associated with the lack of clear 

and agreed-upon definitions in diffusion research. Specific problems associated with 

groups in this context were identified, and certain processes to improve this situation 

have been suggested. Specifically relating to the definitions of use and diffusion, it is 

recommended that future researchers show the spread of the technology by plotting the 

physical location of the users. This will permit diffusion to be measured in a number 

of ways, both by use and physical location of the technology. 

This research also reinforced the importance of researching examples of 

unsuccessful diffusion, especially if researchers can find examples of successful and 

unsuccessful diffusion with the same technology. 

Most of the hypotheses were not supported. Hypothesis 4b and Hypothesis 5 

were supported. Partial support was found for Hypothesis I. No support was found 

for Hypothesis 2, Hypothesis 3, Hypothesis 4a, Hypothesis 6 or Hypothesis 7. The 

findings for Hypothesis 7 were the opposite of what was expected. It was shown that 

the amount of money spent on the technology was proportional to the rate of diffusion. 

This research did not find support for much of Rogers' model of diffusion of 

innovations. The organizations had adequate information channels, the users liked the 

technology and liked the facilitators, thought GroupSystems was compatible with the 

organizational hardware, technical support, and meeting processes, yet the average rate 

of diffusion was less than 4% per month. 
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7.2 Key Assumptions and Limitations 

One of the limitations of this research was the relatively small sample size. 

Increasing the sample size might have identified other significant variables that were 

not detected. The sensitiveness of the survey instrument could have been greater. A 

more sensitive survey might permit determination of which facilitator characteristics 

are important and allow examination of the importance of the relationship between the 

implementing department and the internal champion. 

As with all diffusion research, the definitions and terminology used in this 

research may limit the applicability of the results. Certain assumptions made 

concerning the definition of use and adoption may not stand the test of time, a 

limitation that needs to be taken into account by future researchers building on this 

research. 

7.3 Suggestions for Future Research 

The intention of this research was to try to develop a model that would be 

applicable to an entire user population. I still feel that this is possible, but a few 

refinements to the approach will have to be made, starting with the definition of 

diffusion. With a larger sample (possibly the entire population of GroupSystems 

users) it would be possible to get a more accurate reading on the rate of diffusion. 

When consensus is reached on a single definition of diffusion and use, future research 
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will be able to build on past research results. This research watched the proliferation 

of GroupSystems users and used that as a metric for diffusion. If future research 

acknowledges a different definition, prior diffusion research may be less meaningful. 

Terminology must be concise and agreed to by all. 

Much as Rogers did in his study of solar heating in California (1983), it may 

be necessary actually to plot the physical location of users and view diffusion from 

that perspective. Architectural drawings of individual floors within each organization 

could be used to mark the ebb and flow of the technology. It may be that certain 

people are more influential than others and this might be discovered when one of 

them moved to a virgin location within the organization and a wealth of new users 

developed. Less influential users could be tracked in a similar manner. Details like 

this can be determined on a more micro level with better tracking techniques. The 

Tyre and Orlikowski (1994) theory of opportunistic diffusion could also be tested in 

this manner. When a sudden 'burst' of new adopters appeared in an area, micro 

research could be done to more accurately determine the cause. 

Rogers talks about a pro-innovation bias in diffusion research (1983). The 

S-curve model of diffusion can only be determined for innovations that have been 

successfully diffused, which leads to a pro-innovation bias. However, it may be more 

important to research innovations that failed, even when the traditional S-curve does 

not result. 
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Most diffusion research attempts to determine the S-curve for a particular 

innovation and then describe variables that would have the effect of shifting the curve 

to the left, thereby increasing the rate of diffusion. However, one must first plot the 

S-curve model and it is difficult to accurately gather the necessary data. Some 

organizations do not keep track of the number of users of a technology or the usage of 

the technology. While there are exceptions, most organizations do not keep track of 

usage at a sufficiently detailed level. Even with e-mail, most systems have at a 

minimum some primitive tracking system to show when people last logged on, but this 

is not enough to determine when bursts of activity are occurring or how often each 

user is utilizing the technology. To do this type of research correctly, one must know, 

at some level, how often the potential user population is using the technology. 

Another problem with the S-curve is that it can only be applied to an 

innovation in which all five (or at least the first four) adopter categories exist. The 

initial category occurs with the introduction of the innovation, but no mention is made 

of how one knows when an innovation acquires the other categories. GroupSystems is 

a new technology, and is arguably still in the first stage of the cycle. Therefore, it does 

not make sense to try to determine the S-curve. One challenge to working in new 

technological markets is that the S-curve ideas do not hold. One of the opportunities 

inherent in working in new technological markets is that there is not a pro-innovation 

bias. 
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Even ifthere were a simple method of determining the S-curve for an 

innovation at any point in time, it seems inevitable that different industries would have 

completely different S-curves for the same innovation. This goes back to Rogers' 

perceived attributes of innovations, including relative advantage and complexity. The 

same innovation will have a different relative advantage in two different industries. 

For example, the 80486 computer chip allowed the desktop publishing industry to 

greatly improve the turnaround time on projects and to incorporate graphics and 

multimedia into customers' projects more easily. It has opened up whole new areas of 

business for the industry. But the spreadsheet industry has not seen the same industry 

improvements. It is true that spreadsheet analyses have become faster and reports look 

better, but the perceived relative advantage has not been the same. This indicates that 

research of this type should be done within similar industries, not across different 

industries. 

Future diffusion research also should address concerns that are specific to 

groups, especially communication channels. With an individual technology, 

communication can stop with one individual, but with group technologies 

communication must continue throughout the organization. The types of 

communication channels should be analyzed in terms of whether they are 

homophilious or heterophilious, and the importance of each should be measured. It 

may be that the rate of diffusion in an organization that uses many homophilious but 
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few heterophilious channels will be less than the rate of diffusion in an organization 

that uses few homophilious but many heterophilious channels. 

It may be more important to understand how these communication channels are 

used as opposed to simply knowing how many channels are used. One organization 

may utilize its few channels to communicate things such as meeting successes, unique 

applications of the technology, high profile meetings, new user groups or departments, 

or other promotional items. Another may under-utilize its many communication 

channels, simply using them to announce the availability or existence ofa technology. 

7.4 Conclusion 

Future research should improve the methods of measuring the diffusion of 

group technologies. A graphical representation of the spread of the technology is 

required to adequately measure use and diffusion spurts.. This would provide 

windows of opportunities for a researcher to get answers on a micro level. Even if the 

accepted definitions of use, adoption, or diffusion were to change in the future, 

researchers might still be able to piece the puzzle together from the graphical data. 

The purpose of this research was to identify some of the major gaps in MIS 

and diffusion research concerning the diffusion of GSS, and to improve the existing 

diffusion research models as they pertain to GSS. This research did identify major 

gaps in each of the research streams and provided improvements for future research in 
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this area, primarily related to research methodology, data collection and definitions 

and terminology. This research also identified additional constructs that should be 

incorporated in the existing diffusion of innovation model. 

I thoroughly enjoyed working on this project, even as more layers were peeled 

back from the onion and the onion kept getting bigger, not smaller. This indicates to 

me that there is still a lot to learn about this subject before our models will be fully 

defined. I look forward to helping expand the knowledge base in this area. 
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APPENDIX A 

Sources of Group Process Gains and Losses 

Common Process Gains 
A group as a whole has more infonnation than anyone member. 
A member uses infonnatioll in a way the original holder did not, because that 
member has different infonnation or skills. 
Groups are better at catching errors than are the individuals who proposed the 
ideas. 
Working as part of a group may stimulatc and encourage individuals to 
perfonn better. 
Members may learn from and imitate more skilled members to improve 
perfonnance 

Common Process Losses 
The group must partition available speaking time among members. 
This (and concentration blocking and attention blocking below) are 
subelements of 'production blocking'. Attenuation blocking occurs when 
members who are prevented from contributing comments as they occur, forget 
or suppress them later in the meeting, because they seem less original, relevant 
or important. 
Fewer comments are made because members concentrate on remembering 
comments (rather then thinking of new ones) until they can contribute them. 
New comments are not generated because members must constantly listen to 
others speak and cannot pause to think. 
Members lack focus on communication, missing or forgetting the contributions 
of others. 
Members are reluctant to criticize the comments of others due to politeness or 
fear of reprisals. 
Fear of negative evaluation causes members to withhold idea~ and 

comments. 
Members rely on others to accomplish goals, due to cognitive loafing, the need 
to compete for air time, or because they perceive their input to be unneeded. 
Discussion moves along one train of thought without deviating because group 
members refrain from contributing comments that are not directly related to the 
current discussion. 
Nontask discussion reduces task perfonnance, although some socializing is 
usually necessary for effective functioning. 
Some group member(s) exercise undue influence or monopolize the group's 
time and unproductive manner. 
Infonnation is presented faster than it can be processed. 
Difficulty integrating members' contributions because the group does not have 
an appropriate strategy, which can lead to dysfunctional cycling or incomplete 
discussions resulting in premature decisions. 
Incomplete access to and use of infonnation necessary for successful task 
completion. 
Incomplete analysis and understanding of task resulting in superficial 
discussions. 

From Nunamaker et aI,. (1991). 
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APPENDIX B 

DOS PLATFORM TOOLS 

Basic Tools: 

Meeting Manager (MM): 

This is the starting point, or control panel for GSV. All of the other tools are 

started from this one, and the many different participant options for each tool are 

controlled from MM. In addition to starting all the other tools, Meeting Manager has 

some utility programs. These utility programs are used to create a meeting agenda, 

distribute the meeting objectives to all participants, save meeting sessions, reload 

previous meeting sessions, print meeting sessions and create meeting reports, access 

external data and/or external programs, and other maintenance and file management 

activities. 

Briefcase: 

Just as meeting participants in a traditional meeting bring documents, files, and 

other sources of information to a meeting, briefcase allows participants to incorporate 

the same documents, files and information into the electronic meeting. The briefcase 

tool is a collection of seven other tools that can be accessed at any time during the 

meeting. The seven tools and their functionality are: 



Calculator - provides a calculator to each participant 
Calendar - provides a calendar to each participant 
Clipboard - provides an area for cutting and pasting text 
File Reader - allows participants to access any type of textual data 
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Mood Meter - a pop-up thermometer scaled from 1-10 that allows participants 
to indicate their current 'mood' during the meeting. 

Notepad - allows participants to keep individual notes electronically 
Quick Vote - allows participants to take a quick vote on a topic or plan of 

action 

Electronic Brainstorming (EBS): 

As its name implies, this tool is used to brainstorm ideas. It is one of the 

unstructured idea generation tools, and its purpose is to quickly gather ideas from the 

participants. Typically, participants are asked to answer a single question, such as 

"How can we reduce our product cycle time by 50% given the need to reduce 

manpower by 15% over the next year?" or "How can we increase morale among the 

assembly line workers?" When the EBS session is started, each participant is given an 

electronic page, and responds to the question by typing in an idea and hitting the send 

key. Each idea can only be five lines in length, as the purpose of the process is to get 

ideas out into the open quickly. The computer swaps pages between two randomly 

chosen participants. As a participant receives a new page, he or she can respond to the 

idea(s) on that page (either positively or negatively) or ignore the idea(s) and type a 

completely new idea on the page. In either case, the computer {again randomly) swaps 

pages among the participants, and the process continues. Each electronic page fills 

with different ideas as threads are formed among the participants. This leads to a 
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synergy among the participants to produce additional ideas from the group as a whole. 

The process is anonymous and allows participants to submit their ideas in parallel. 

Categorizer (CA): 

CA is used to generate ideas and to group ideas. In this regard, it is a divergent 

and a convergent tool. When used to generate ideas, participants are again asked to 

respond to a question. However, the responses are generated as line items or list 

items, and appear on all participant screens simultaneously. The participants all see 

the list building on their screens as new ideas are generated and submitted. CA 

provides the additional capability for participants to submit ideas or comments to any 

ofthe listed items. So questions/comments can be sent to a specific list item. For 

example, in response to the question, "How can we increase morale?" someone may 

submit "Decrease the number of hours in the work week" as an idea and it would show 

up on each participant's screen. Participants who want to comment on or question this 

specific idea could submit relevant comments on it. 

CA can be used as a convergent tool as well. Output from some other source is 

grouped into a list of categories that can be entered by the participants. The output 

from a previous EBS session, for example, can be divided into several categories, and 

then cut and pasted into those categories by all participants. 
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Vote (VO): 

This is the voting tool. VO supports seven voting methods, which are rank 

order, allocation, yes/no, tlUe/false, 10 point scale, multiple choice, and agree/disagree. 

Participants in a VO session are typically asked to vote on a single issue, or list of 

items using one of the voting methods. While individual results are anonymous, the 

VO tool performs statistical analyses on the group's results, which can then be sent 

back to the participants for viewing. Participants can also compare their own votes 

with the group vote. This tool can also be used to show what type of consensus exists 

within the group, and to determine whether there are any significant outliers. The vote 

tool can be used to identify areas of low or non-consensus and can show the group 

how close to/far from a pre-defined degree of consensus it is. 

Topic Commenter (TC): 

TC is another idea generation tool, but it is more structured than EBS. In an 

EBS session, participants are not constrained to submitting only ideas that fit in certain 

categories. In a typical TC session each participant is given an electronic page with an 

identical set of folders, each showing a redefined topic heading .. Participants 

anonymously submit their ideas or comments in each folder as appropriate. Each 

participant can open up any of the folders and view/submit comments at any time, and 

may respond to other participants' comments and ideas. 

Group Dictionary (GO): 
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This tool is used to ensure that all group members share the same 

understanding of key phrases, terms, acronyms, etc. This allows the group to work out 

any disagreements over terminology and creates a database that the group (or other 

groups) can refer to during later meetings. 

The key terms/phrases are typed on an electronic page, which is sent to each 

participant for definition. The participants send their definitions back, and as the 

individual definitions are discussed, modified, and agreed upon, the final version is 

edited and saved. 

Alternative Evaluation (AE): 

This tool is similar to the voting tool, except that several voting criteria can be 

used with AE. With VO, it is unknown what criteria each individual is using when 

determining his or her vote. AE provides specific criteria according to which 

participants are to vote. For instance, participants in a VO session may be asked to 

choose the best textbook from a list often textbooks. But it is unknown whether 

everyone is looking at such issues as cost, availability, comprehensiveness, ease of 

reading, etc. The AE tool specifically asks each participant to rate the textbooks using 

some pre-defined criteria. Participants would then provide a rating for each textbook 

for the cost criteria, for the availability criteria, for the ease of reading criteria, etc. 

Each participant anonymously evaluates the alternatives against each criterion, and 

submits his or her evaluation. As with the voting tool, AE performs statistical 
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analyses on the group results, which can be sent back to the participants for viewing 

and discussion. The AE tool also allows different criteria to be weighted both before 

and after the participants submit their analyses, thus permitting what-if types of 

decisions to be made. 

Policy Formation (PF): 

PF is a text editing tool and is used in an iterative manner to produce a mission 

statement or some sort of policy statement. Each participant submits a draft in 

response to a common question (i.e. "What is our mission?). The drafts are collected, 

then sent back out to the group for further revision. The pros and cons of each draft 

are discussed and by cutting and pasting from each of the individual drafts continues in 

an iterative manner a final version is created. 

DOS PLATFORM TOOLS: 

Advanced Tools: 

Idea Organization (10): 

10 is an extension ofCA, and as such is also used to generate ideas, and to 

group ideas. Therefore it is a divergent and a convergent tool. ,when used in idea 

generation mode, participants anonymously generate line items or list items, which 

appear on all participant screens simultaneously. The participants can all see the list 



building on their screen as new ideas are generated and submitted. As in CA, 

participants can submit ideas to any of the listed items. 
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Unlike CA, 10 supports different types of group processes. By allowing 

participants to submit only one idea at a time, 10 can be used as a Nominal Group 

Technique process. Other processes can be customized on the fly, depending on what 

works best for the group. 

10 can also be used as a convergent tool. Output from some other source can 

be cut and pasted into a list of categories. The categories can be pre-defined, or can be 

generated by the participants. For instance, the output from a previous EBS session 

can be divided into several categories and then cut and pasted into those categories by 

all participants. 

Group Outliner (GO): 

This tool is similar in functionality to Topic Commenter in that participants are 

allowed to comment on a number of pre-defined topics. GO provides an additional 

degree of structure over TC, permitting topics to have subtopics in an outline format. 

Several levels of subtopics are permitted, and participants are allowed to submit 

comments at any level. All topics and comments are visible by all participants so a 

skeleton outline can be expanded by the group, with supporting comments inserted 

within the appropriate topic or sub-topic. 

Questionnaire (QU): 
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This tool allows an ,electronic questionnaire to be created and distributed to 

large numbers of participants. The tool then takes all the responses and runs the 

appropriate statistical analyses on the group results. This is primarily a data gathering 

tool. 

Stakeholder Identification (SI): 

SI is used to identify the different stakeholders (and their assumptions) 

associated with a new plan or policy, or a change to a plan or policy. This permits 

everyone involved to identify potential problems up front and determine the 

practicality of the plan or policy. 

Participants are asked to submit a list of stakeholders, those people who are 

likely to be affected by the plan, or who will affect the plan. Once all the stakeholders 

have been identified, the participants are asked to submit a list of the assumptions each 

of them may have concerning the plan. Then the participants rate each of the 

assumptions along three lines: its importance to the plan, its importance to the 

stakeholder, and whether it supports or resists the plan. Once this is accomplished, the 

system runs the appropriate statistical analyses and displays the results in graphical and 

textual format. Potential problems are identified, and solutions to those problems can 

be discussed. 
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GroupWriter (GW): 

This is a text editing tool that allows participants to create/edit a document 

simultaneously. The document is divided into sections and the whole document is sent 

to the group. Initially each section of the document is unlocked. As each participant 

selects a section to edit it becomes locked, prohibiting any other participant from 

selecting it. When everyone has finished editing, each participant releases hislher 

section and selects another unlocked section. As it is possible for one participant to 

completely change the editing done by a previous participant, GW keeps a history of 

each section. This allows the group to see the metamorphosis that each section went 

through, and the group can choose bits and pieces from the session histories and create 

a final version for that section. All changes are anonymous, and all work is done in 

parallel. 

GroupMatrix (GM): 

GM is similar to the AE tool, in that participants are asked to rate alternatives 

based on certain criteria. When GM is started, the participant screens show a matrix 

with alternatives down the side and criteria across the top. For example, participants 

may be asked to choose a text from among seven different books. The criteria used 

may be cost, availability, ease of reading, and comprehensiveness. In this example 

each participant would see a matrix with the seven different textbooks along the side 

(seven alternatives), and the columns marked 'cost', 'availability', 'ease of reading', 
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and 'comprehensiveness' across the top (four criteria). Participants would 

anonymously rate the textbooks along each criterion with a 1-10 score. OM performs 

statistical analysis on the group results. The graphical display of the results is more 

informative in OM than in the AE tool. 

In OM, the intersection of each row and column is called a cell. OM turns each 

cell green or red, depending on whether or not the group has achieved consensus on 

the value for that cell. The consensus level is set prior to the session. This feature 

shows the group the rating for each cell, and the degree of consensus for each of the 

ratings. This allows the group to identify problem areas quickly and resolve them. 

promptly. 

Survey (SV): 

Survey is an extension of the QU tool. The survey tool can use up to eight 

different voting methods, including rank order, multiple choice, agree/disagree, 

variable point scale, yes/no, true/false, allocation, category. SV also allows open

ended questions. In this regard, survey is an information gathering tool. Data can be 

gathered from a large number of participants, and the surveys can be sent to groups 

who do not have access to OroupSystems. The results from multiple surveys can be 

combined, and the results are displayed in graphical and textual formats. 
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WINDOWS PLATFORM TOOLS: 

GSWIN is the Windows version of GSV, and runs on the Windows platform. 

GSWIN is more user-friendly than GSV, making it easier for participants to adapt to 

the software tools and the electronic meeting process as a whole. GSWIN provides 

improved support over GSV for the entire range of meetings, from same-time, same-

place to different-time, different-place scenarios. Each participant can participate in 

multiple meetings simultaneously. The Windows environment permits mUltiple tools 

to be running simultaneously in a single meeting, which further reduces the amount of 

time spent in meetings. 

Currently, GSWIN has a only subset ofthe main GSV tools, which are: 

Categorizer 
Electronic Brainstorming 
Group Outliner 
Topic Commenter 
Vote 

Each ofthe tools is similar in functionality to the matching GSV tool. The major 

difference is in the ease of use provided by the Windows environment. Some of the 

complexity is removed from the more sophisticated tools, like Idea Organizer, 

Categorizer, and Group Outliner. Cutting and pasting is far easier in the click and drag 

Windows environment than in the DOS environment. The click and drag capability 

makes arranging/rearranging the outline in the Group Outliner tool is much easier. 
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GSWIN also has an improved set of supporting tools. In addition to the GSV 

briefcase, mood meter, and notebook (called briefcase, opinion meter, and personal log 

in GSWIN) support tools, GSWIN also provides these additional tools: 

People: 

This tool allows participants to provide graphical and textual 

information about themselves. This is similar to, but more powerful 

than, the sign-in sheet that is passed out during a traditional meeting. In 

a GSWIN meeting, a small drawing of the physical seating arrangement 

is available to each participant, who can click hislher mouse on another 

participant's location and view a picture of that participant as well as 

any textual data has been provided. This is available throughout the 

entire meeting process, unlike a sign-in sheet, which may be used only 

for the minute or two each meeting participant has access to it. 

Whiteboard: 

Whiteboard is a common drawing area where participants can 

communicate or share information in a graphical manner. Flowcharts, 

diagrams, organization charts, etc., can be drawn by multiple 

participants during the meeting. 

Handouts: 



This is an electronic area where any type of supporting handout 

can be stored for immediate retrieval by any participant. This could 

include the last quarterly report, information just downloaded from the 

Internet, or an environmental impact study. Handouts can be added by 

anyone. 

Event Monitor: 

Event Monitor is similar to a tickler program, that alerts 

participants when new information or activities have been added to a 

meeting and is primarily used with different-time meetings. 
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The GSWIN electronic meeting model is slightly different from the GSV 

meeting model. In the GSWIN environment each meeting has its own electronic 

folder that contains or has access to an agenda, one or more software tools, and the all 

of the support tools (People, Briefcase, Whiteboard, etc.). This closely resembles a 

characteristic of the traditional meeting environment, where the leader brings in a 

folder of information pertaining to the meeting. The leader's folder in the traditional 

face-to-face meeting typically contains handouts, a sign-in sheet, supporting 

documentation, and an agenda. This is mirrored by GSWIN. However, unlike a 

traditional meeting, GSWIN supports 1 to n group leaders, where n = the number of 

participants. While there are times when the meeting needs to have a single leader, 

there are other times when it is better if all group members are equals. In this manner, 
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GSWIN levels the playing field, removing the politics associated with having a 

meeting leader, supporting the full range of anonymity and providing the same parallel 

processing environment as GSV. 

Perhaps the biggest productivity gain realized from GSWIN comes from its 

ability to support different-time, different-place group meetings. With GSWIN a work 

group can be started in several different meetings. Participants can join the meeting at 

any time and contribute their comments, ideas, or suggestions in a completely 

anonymous manner. Depending on how multi-national, or how geographically 

dispersed the work group is, it is possible for no two members to be in the meeting at 

the same time! That is, group member A in Baltimore may provide his input from 8-

9am EST, and leave the meeting before group member B in Dallas starts to enter her 

input from 9-10am CST. Both of these group members may be working on other 

projects when member C in Los Angeles joins the meeting at 8-9am PST. And group 

members from Japan, Asia, and Europe may independently provide their input, too. 

Using the Event Monitor, all group members can quickly check back into their various 

meetings throughout the day to see what progress has been made. 
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APPENDIXC 

Industry: GroupSystems is utilized by four distinct types of organizations: 

government, commercial, university, and associates. Associates are small 

organizations that use GroupSystems in other organizations. A typical associate 

organization may employ two or three people, who go out to larger organizations and 

lease the software. These associate organizations were not included in the survey 

because their responses would have artificially inflated the diffusion rates. (Seventy

eight percent of the surveys came from either government or commercial sites. The 

remaining 22 percent came from university or research sites.) 

Percentage of repeat users: A repeat user is defined as someone who has used 

GroupSystems more than once. (Twenty percent of the employees in the average 

organization were repeat users of GroupSystems.) 

Number of potential GroupSystems users: The number of people who could 

use GroupSystems at a pru1icular site. (This number included both people who have 

already used GroupSystems and people who had not yet used the technology. The 

number was used as the denominator for determining the monthly rate of diffusion.) 

Number of GroupSystems facilities at the site: (The rationale for asking for 

this was that potential users at sites with more facilities should have better access to 

the technology than users at sites with only one facility.) 



131 

Percentage of time the GroupSystems facility is in use: (This was included 

to determine a possible correlation between the amount of time the facility was in use 

and the rate of diffusion. It may be that the facility was constantly being utilized, but 

by only a small percentage of the organization. If, for example, a small percentage of 

the potential user population were hogging the system, the data would show a small 

rate of diffusion when in fact there was a large diffusion demand for the technology.) 

Are there any full time facilitators? (The number of facilitators at a site 

should help to determine what degree of 'buy-in' the organization has for 

GroupSystems. An organization that is 100% behind the technology will make sure 

there is proper support for the technology. Part of this support is provided by the 

facilitator(s). An organization that saddles an employee with taking on the facilitation 

role in addition to existing responsibilities is not showing the same support as an 

organization that dedicates a person's full time to that role. The number of facilitators 

also indicates to some degree the level of dedication an organization has toward the 

technology. ) 

Is the facilitator position a formal position? (As for the previous construct, 

these data were collected to see what type of buy-in for GroupSystems the 

organization has demonstrated. Formalizing the facilitator position gives credibility to 

the position and the technology, and provides the facilitator with a sense of job 

security.) 
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Is there a written policy for scheduling the facility? 

How many days in advance is it necessary to schedule a facilitator? 

How many days in advance is necessary to schedule the facility? 

What is the minimum advance necessary to schedule the facility in an 
emergency? 

(These data were used to help detennine the degree of access to the 

GroupSystems facility. Even though an organization may have a formal, full time 

facilitator and written policies concerning the scheduling and use of the system, a lot 

of red tape will become a barrier to use. Most meetings occur on an ad-hoc basis, and 

for the technology to be correctly utilized it must be readily available.) 

How many months has GroupSystems been in use? (This information was 

used to determine the monthly rate of diffusion.) 

Has a similar product been used before? ( This information was used to see 

how familiar the organization was with GSS in general. An organization with a prior 

history of using GSS might see GroupSystems as less complex than would an 

organization using a GSS for the first time.) 

What is the average department size? 

What is the average work group size? 

What percentage of work is accomplished via work groups? 

(This information was used to test hypothesis H4. Organizations that utilize 

work groups to perform a higher percentage of the work are expected to have a higher 
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diffusion rate for GroupSystems than organizations that use work groups to perform a 

lower percentage of work. Similarly, organizations that have larger work groups or 

departments should have a higher diffusion rate for GroupSystems than organizations 

that have smaller work groups or departments. Department size was included because 

many organizations use GroupSystems for department meetings. Organizations that 

have departments consisting of three or four people probably would not use 

GroupSystems as much as organizations that have departments made up oftens of 

people.) 

How many facilitators received training from Ventana? 

How many facilitators received some OTHER type of formal training? 

How many facilitators did not receive any formal training? 

(This information was used to help determine the overall level of facilitator 

competence. It would seem logical to assume that facilitators who have been trained 

by the company that designed and sells GroupSystems will be more competent than 

facilitators who were trained elsewhere, or who did not receive any training. A 

confound may exist with this logic. There. may be people who tum out to be poor 

facilitators even though they have received all the formal training that Ventana offers. 

Similarly there may be people who do not receive any formal training who are 

excellent facilitators. The assumption is that these cases will be outliers.) 
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How many days between training and use? 

(This information was used to help explain why some fully trained facilitators 

may not be competent facilitators. It is possible for a facilitator to be trained and then 

not use the training for several months. Clearly this is different from a facilitator who 

puts the training to use right away. In the former case, the facilitator may have 

forgotten much of what was learned, while in the latter case the facilitator was 

reinforcing hislher knowledge by applying it in an actual GroupSystems session.) 

Weekly number of sessions per facilitator? (It is possible for one group to 

hog the facility. In an internally competitive organization, the implementing 

department may not want others to know about the technology, especially ifthe 

implementing department is outperforming the other departments by utilizing 

GroupSystems. In this instance, the facility may be in use 40 hours each week, but by 

Rogers' definition of diffusion the technology has only diffused to a small portion of 

the potential user population.) 

How many non-official facilitators are at the site? (It may be that the 

importance of the facilitator is simply providing access to the technology. In that case, 

anyone who can run the GroupSystems software should be included in the facilitator 

category.) 

How many employees are at the site? 

How many employees have used GroupSystems at least once? 
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How many employees are repeat users of GroupSystems? 

(This information was used to detem1ine the monthly rate of diffusion.) 

Which department brought GroupSystems to the site? (Because some 

departments have more prestige, better access to communication channels, and more 

visibility than other departments, it is possible that the department that implements 

GroupSystems may playa role in providing credibility to the software.) 

How much has been spent on the GroupSystems facility? (This information 

was used to test Hypothesis #7. 

Hourly internal charge to use GroupSystems? (This information was used 

to test Hypothesis #5. 

How many vertical layers of organization are between the internal 
champion and the person with the authority to approve additional 
GroupSystem facilities? 

Is the person with approval authority higher in the organization? 

This information was used to test Hypothesis #6. 

Are the facilitators task oriented? 

Are the facilitators people oriented? 

Do the facilitators know a lot about people issues in meetings? 

Do the facilitators have the proper GroupSystems training? 

Do the facilitators have the proper training concerning people issues? 

Do the facilitators know a lot about the technical aspects of 
GroupSystems? 
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(These data were used to detennine the users' perceptions of the competence of 

the facilitators.) 

Is it easy to work with the facilitators? 

Is it difficult to work with the facilitators? 

Is it easy to schedule a facilitator? 

Is it difficult to schedule a facilitator? 

(These data were used to help detennine how easily potential participants could 

get to use the system, which is related to Rogers' theory on trialability and 

observability, as well as fit with the organization. In today's organizations it is not 

necessary to schedule a facilitator in order to hold a traditional meeting, but a 

facilitator is required to run a GroupSystems meeting. The rate of diffusion will 

decrease ifit is perceived as being difficult to schedule or work with the facilitators.) 

Is it easy to contact the correct person in technical support? 

Is internal technical support good? 

Is internal technical support bad? 

Can required technical sUPl)ort be handled internally? 

Is hardware required for GroupSystems compatible with existing 
hardware? 

(These data were used to detennine the perceived fit between the existing 

technological support infrastructures, the existing hardware infrastructure and 

GroupSystems. ) 



Is GroupSystems perceived as support the existing problem solving 
process? 

Is GroupSystems compatible with all aspects of the work at the site? 

Does GroupSystems fit into the work style at the site? 
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Does GroupSystems fit well with the way meetings are held at the site? 

(These data were used to determine the fit between GroupSystems and the 

existing organizational meeting processes.) 

Do employees at the site resist change? 

Do employees at the site like to try new things? 

Are employees at the site aren't open to new problem solving methods? 

Are employees at the site computer literate? 

Do employees at the site feel comfortable using computers? 

(This information was used in an effort to get some type of reading on the 

organizational make-up. An organization where employees resist change was 

considered less likely to embrace a new technology like GroupSystems. Similarly, 

employees who are not computer literate would have had an additional obstacle to 

overcome while learning about GroupSystems. It seems logical that the rate of 

diffusion of GroupSystems will be higher in an organization that likes change and that 

is computer literate than in an organization that resists change and is not computer 

literate.) 



Were the initial GroupSystems meetings at the site successful? 

Was there sufficient time to pre-plan for the initial meetings? 

Did the initial GroupSystems meetings have high visibility? 

Did the initial GroupSystems meetings have low visibility? 

(These data were used to help determine the impact of successful initial 

meetings on the diffusion of GroupSystems.) 

What is the number of information channels in the Oi'ganization? 

What is the number of information channels used? 
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(The respondents were asked to select from a list of 15 information channels 

that exist in organizations today all those that are in their organization. They were 

allowed to write in any information channels that were not included in the list. The 

respondents were also asked to select from the same list all of the information 

channels that were used within their organization to communicate to the rest of the 

organization information concerning GroupSystems. This information should help 

determine what effect communication has on the rate of diffusion.) 

Are you the internal champion? 

Are you a facilitator? 

Are you a GroupSystems participant? 

(This information was used to check on the type of respondents.) 

Do you use GSV? 



Do you use GSWIN? 

Do you use GroupSystems in the distributed environment? 

(This information was used to see which version of GroupSystems 

organizations are using.) 
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APPENDIXD 

This is the breakdown for each of the questions on the survey (N=37). The 

table shows the construct, the mean response, and the minimun and maximum values. 

Construct Mean Min. Max. 
Is the respondent either a government or commercial cite .78 1 0 
Percentage of repeat OS users 20.4% 0 100% 
Number of potential OS users at the site 1495 3 10000 
Number of OS facilities at the site 1.4 0 4 
Percentage of time the OS facility is in use 32.3% 0 95% 
Are there any full time facilitators at the site (1 =yes, O=no) .54 0 1 
Is the facilitator position a formal position .51 0 1 
Is there a written policy for scheduling the OS facility .51 0 1 
Advance notice (days) necessary to schedule a facilitator 7.01 .12 21 
Advance notice (days) necessary to schedule the facility 7.77 .25 30 
Min. # days to schedule the facility in an emergency 1.20 0 7 
How many months has OS been in use 14.4 1 60 
Has a similar product been used before .19 0 1 
What is the average department size 30.81 3 75 
What percentage of work is accomplished via work groups 49.62 1 100 
What is the average work group size 8.78 0 20 
How many facilitators are at the site 5.49 0 50 
How many facilitators received training from Ventana 1.62 0 5 
How many received some OTHER type of formal training 3.05 0 50 
How many facilitators did not receive any formal training .81 0 16 
How many days between training and OS use 50.35 0 99 
What is the avg. weekly number of sessions per facilitator 1.65 0 5 
How many non-facilitators can run OS at the site 5.38 0 60 
How many employees are at the site 2213 10 10000 
How many employees have used OS at least once 252 0 2000 
How many employees are repeat users of OS 161 0 1900 
Which department brought OS to the site see pie chart 
How much has been spent on the OS facility $112k 0 $560k 
How many days prior to upgrading the original license 80.6 3 99 
Hourly internal charge to use OS 21.35 0 200 
How many vertical layers separate the internal champion 1.57 0 9 
from the person with approval authority for additional OS 
Is the person with approval authority higher in the .81 0 
organization 
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The following questions were answered using the following five point Likert scale: 
(1) Strongly Agree, (2) Agree, (3) Neutral, (4) Disagree, (5) Strongly Disagree 

Construct Mean Min. Max. 
The facilitators are task oriented 2.19 1 5 
The facilitators are people oriented 1.76 1 4 
The facilitators know a lot about people issues in meetings 1.62 1 4 
The facilitators have the proper aroupSystems training 2.03 I 4 
Facilitators are properly trained concerning people issues 2.19 1 5 
Facilitators know a lot about the technical aspects of as 2.68 1 4 
It is easy to work with the facilitators 1.68 1 3 
It is difficult to work with the facilitators 4.38 3 5 
Easy to schedule a facilitator 2.43 1 5 
Difficult to schedule a facilitator 3.68 1 5 
Easy to contact right person in internal technical support 1.84 1 4 
Internal technical support is readily available 2.30 1 5 
Internal technical support is good 2.43 1 5 
Internal technical support is bad 3.68 1 5 
Required technical support can be handled internally 2.30 1 4 
GS hardware is compatible with existing hardware 1.68 1 3 
as supports the existing problem solving process 2.05 1 4 
Employees at the site resist change 2.86 1 5 
Employees at the site like to try new things 2.68 1 5 
Employees aren't open to new problem solving methods 3.24 1 5 
The employees at the site are computer literate 2.14 1 4 
The employees at the site feel comfortable using computers 1.95 1 4 
The initial as meetings at the site were successful 2.00 1 5 
There was sufficient time to pre-plan for the initial mtg(s) 2.11 1 5 
The initial as meetings were high visibility 2.49 1 5 
The initial GS meetings were low visibility 3.59 1 5 
GS is compatible with all aspects of the work at the site 2.43 1 4 
as fits into the work style at the site 2.11 1 4 
as fits well with the way meetings are held at the site 2.38 1 4 
Are you the Internal Champion )8 0 1 
Are you a facilitator .78 0 1 
Are you a participant .41 0 1 
Number of information channels in the organization 7.92 2 13 
Number of information channels used 4.51 0 10 
Is as used in the distributed environment .27 0 1 
Do you use asv .86 0 1 
Do you use aSWIN .35 0 1 
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Please complete the following survey. This survey is part of an on-going research 
project designed to gather customer information and input to improve the diffusion of 
GroupSystems within your organization. 

There are different types of sites that purchase GroupSystems: Associates, 
Distributors, Research Sites (including Universities), Commercial Sites (including 
IBM sites), and Government Sites to name a few. This survey is designed specifically 
for Commercial and Government Sites, so some of the questions may not pertain to 
the Associates, Research, and Distributor Sites. If a question does not pertain to you, 
feel free to leave it blank. 

When you are finished with the survey, please remove this sheet, and return both this 
sheet and the completed survey to the registration desk. The surveys will be put in one 
box, and these cover sheets will go in another. I am asking you to put your name on 
this sheet for the sole purpose of letting me know who has completed the survey. I 
will also be able to see what mix of sites (Government, Research, etc.) I am reaching. 

If you want a copy of the results, please include your phone number, and your mailing 
address (or fax number) with your name. 

Type of site: 

Name: 

Phone number: 

Fax number: 

Mailing Address: 

Please remember to remove this page, and return it with your survey to the registration 
desk when you are finished. 

Thank you! 
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(Survey) 

Answer each question as completely and as accurately as you can. There is no 'right' or 'wrong' way 
to respond. Your individual responses will be kept confidential. If you so desire, the results from this 
study will be made available to you. The following three definitions will be used for this survey: 

Site: the location of your GroupSystems facility. It includes all employees who are potential users 
of your GroupSystems facility. Your site can consist ofa single building, or a campus of 
several buildings if all buildings are in close proximity. 

Facilitator: employee(s) who runs the GroupSystems software as part ofhisnler job description. 
The facilitator responsibilities may be all or just a part of the employee's job 
description, but it must be in their job description. 

Work Group: any collection of employees who are assigned to work on a specific project or task. 
Work groups can be assigned to a new project when they finish their current project, 
or they may be disbanded after finishing a project and put on other projects or tasks. 

Questions 1 - 32 are short answer. 
I. Are you either a government or commercial site? (yes/no) 

2. What percentage of employees are repeat users of GroupSystems at your site? 

3. How many employees at your site do you believe are potential users of GroupSystems? 

4. How many GroupSystems facilities do you have at your site? 

5. During an average week, what percentage of the time is the GroupSystems facility (or 
GroupSystems facilities) in use at your site? 

6. Do you have any full time facilitator positions at your site? (yes/no) 

7. Is the facilitator position a formal position at your site? (yes/no) 

8. Do you have a written policy concerning scheduling your GroupSystems facility? (yes/no) 

9. Under normal business conditions, how far in advance (in days) do you need to schedule a 
facilitator for a session? If your answer is less than one day use the following scheme: 

one hour = . I 2 days, two hours = .25 days; four hours = .5 days, etc. 
10. Under normal business conditions, how far in advance (in days) do you need to schedule the 

GroupSystems facility for a session? If your answer is less than one day use the following 
scheme: 

one hour = .12 days, two hours = .25 days; four hours = .5 days, etc. 
II. For thost! last minute emergencies where no prior scheduling was done but a GroupSystems 

session needs to be held by your upper management, what is the minimum advance notice 
required (in days) to hold a GroupSystems meeting? 

If your answer is less than one day use the following scheme: 
one hour = . I 2 days, two hours = .25 days; four hours = .5 days, etc. 
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12. How many months have you been using GroupSystems at your site? 

13. Has a product like GroupSystems been used at your site before? (yes/no) 

14. What is the average number of people in each department at your site? 

15. What is your estimate of the percentage of work done at your site by work groups? 
(0 - 100%) 

16. What is the average size of the work groups at your site? 
If your site does not use work groups, answer O. 

17. How many facilitators are at your site? 

18. How many of the facilitators received GroupSystems training through Ventana? 

19. How many of the facilitators received some sort of formal GroupSystems training. but not 
through Ventana? (I.E. from some other vendor who offers a training course.) 

20. How many facilitators did not receive any formal training? 

•• NOTE: tlte Ilumber illlille 17 sllOuld -Iille 18 + lille 19 + lille 20 ••••• 

21. How many calendar days had elapsed between the time the facilitator for the initial 
GroupSystems meetings completed facilitator training (wherever), and the time of the first 
meetings at your site. 

22. What is the average weekly number of sessions per facilitator at your site? 

23. 'Non-official' facilitators are people who know how to run GroupSystems, but do not have 
that responsibility in their job description. Not counting the 'official' facilitators (the number 
from question # 17), how many 'non-official' facilitators are at your site? 

24. What is the total number of employees at your site? 

25. How many of the employees at your site have participated in at least one GroupSystems 
meeting at your site? 

26. How many of the employees at your site arc repeat users of Group Systems at your site? 

27. Which department was responsible for bringing GroupSystems into your site? (i.e. 
Engineering, Accounting, liS, Marketing, Shipping/Receiving, Personnel, etc.) 

28. How much have you spent (in thousands) on the GroupSystems facility? Please include all 
costs, such as Iicense(s), furniture, pes, additional training, printers, etc. 

29. If you have upgraded your original license, how long did you operate with the original license 
before upgrading? If you have not upgraded, please skip this question. 

30. How much do you charge internal employees (per hour) to use the GroupSystems facility, 
assuming a facilitator is needed? If you do not charge, please answer with a O. 

31. How many vertical layers of organization arc between the internal GroupSystems champion 
and the person with the authority to approve additional purchases of GroupSystems? 

32. Is the person with approval authority higher up in the organization than the GroupSystems 
internal champion? 
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When answering questions 33 - 61, please cirele one of the following ehoices: 
SA(stronglyagree) A(agree) N(neutra1) O(disagree) SO(strongly disagree) 

33. The facilitators are task oriented. SA A N 0 SO 

34. The facilitators are people oriented. SA A N 0 SO 

35. The facilitators know a lot about the people issues associated with SA A N 0 SO 
meetings. 

36. The facilitators have received the proper technical training concerning the SA A N 0 SO 
use of the GroupSystems software. 

37. The facilitators have received the proper training concerning the people SA A N 0 SO 
issues associated with meetings. 

38. The facilitators know a lot about the technical aspects ofthe GroupSystems SA A N 0 SO 
tools. 

39. It is usually easy to work with the facilitators. SA A N 0 SO 
40. It is usually difficult to work with the facilitators. SA A N 0 SO 
41. It is usually easy to schedule a facilitator for a session. SA A N 0 SO 
42. It is usually difficult to schedule a facilitator for a session. SA A N 0 SO 
43. We know who to tum to at our site for help when we have problems with SA A N 0 SO 

either the GroupSystems hardware or software. 
44. Internal technical support is readily available at our site for our SA A N 0 SO 

GroupSystems technology. 
45. Internal support for troubleshooting GroupSystems problems is good. SA A N 0 SO 
46. Internal support for troubleshooting GroupSystems problems is bad. SA A N 0 SO 
47. The technical suppurt required for GroupSystems can be accomplished SA A N 0 SO 

with the existing technical support at our site. 
48. The hardware required to support GroupSystems is compatible with the SA A N 0 SO 

existing hardware at our site. 
49. GroupSystems is perceived as supporting our existing problem solving SA A N 0 SO 

processes. 
50. Employees at our site resist change. SA A N 0 SO 

51. Employees at our site like to try new things and new ideas. SA A N 0 SO 

52. The employees at our site are not open to new methods of problem solving. SA A N 0 SO 

53. On average, the employees at our site are computer literate. SA A N 0 SO 

54. On average, the employees at our site feel comfortable using computers. SA A N 0 SO 

55. The first two or three meetings that were held at our GroupSystems facility SA A N 0 SO 
were successful. 

56. We had sufficient time to pre-plan for the first two or three meetings that SA A N 0 SO 
were held at our GroupSystems facility 

57. The first two or three meetings were relatively high visibility meetings SA A N 0 SO 
within upper management at our site. 

58. The first two or three meetings were relatively low visibility meetings SA A N 0 SO 
within upper management at our site. 

59. Using GroupSystems is compatible with all aspects of our work. SA A N 0 SO 
60. Using GroupSystems fits into our work style. SA A N 0 SO 
61. GroupSystems fits well with the way we like to hold meetings. SA A N 0 SO 
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62. Which of the following roles do you fill in your organization? Check all that apply. 

_ GroupSystems Internal Champion 
_ GroupSystems Facilitator 
_ GroupSystems Participant 

63. How many ofthese information channels exist in your organization? Check all that apply. 

_ Company publications, newsletter 
_ Bulletin boards (non-electronic) 

Electronic bulletin board 
E-mail 

_ Phone, voicemail 
_ Internal media department 
_ Grand opening, or open house for the 

GroupSystems facility 
_ Magazines 

Vendor literature 

_ Consultants, vendors 
_ Other colleagues at work, word of 

mouth 
Internal video communication network 

_ Newspaper advertisements 
_ Other (please list) ______ _ 
_ Other (please list) ______ _ 

_ Other (please list) ______ _ 
_ Other (please list) ______ _ 

64. How many of the following information channels do you use to communicate to your organization 
that you have a product like GroupSystems available? Check all that apply. 

_ Company publications, newsletter 
_ Bulletin boards (non-electronic) 

Electronic bulletin board 
E-mail 

_ Phone, voicemail 
_ Internal media department 
_ Grand opening, or open house for the 

GroupSystems facility 
_ Magazines 

Vendor literature 

_ Consultants, vendors 
_ Other colleagues at work, word of 

mouth 
Internal video communication network 

_ Newspaper advertisements 
_ Other (please list) ______ _ 
_ Other (please list) ______ _ 

_ Other (please list) ______ _ 
_ Other (please list) ______ _ 
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GroupSystems is most commonly used in a face-to-face meeting environment. It can also be used in a 
distributed environment, where each employee participates in a meeting by using GroupSystems from 
hislher desk. Each participating employee must be physically connected to the same network so that 
the data can be transmitted to each PC. 

65. Does your organization use GroupSystems in a distributed environment? (Circle one) Yes No 

If you answered no, please indicate why not. Check all that apply: 

_ Did not know about that capability 
_ Do not know how to hold a meeting that way 
_ Do not have enough PCs for each employee 
_ Not all employees are on the same network 
_ It is too expensive to put GroupSystems on each employee's PC 
_ Our organizational culture is such that we hold meetings face-to-face 
_ Other (please explain below) 

66. Which version of Group Systems do you use? Check all that apply. 

DOS Version 
Windows Version 

67. Please write down any comments or additional information you would like to tell me about your 
experiences concerning the diffusion of GroupSystems within your organization. 

If you wish, please provide your name and a phone number (on this survey) where you can be reached 
in case I need to clarify any of your answers. 

Name: 

Phone number: 

Thank you for your time. I really appreciate it! 
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