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Abstract 

Previous research on the use of electronic meeting systems (EMS) has contrasted 

EMS-supported groups with non EMS-supported groups. That perspective may miss 

the dynamics cf tlJe because of the likely variability across groups. This research 

focuses on the use of an EMS: It is not the EMS itself, but whether and how it is 

used that is important. 

Adaptive structuration theory is the theoretical foundation for studying how an EMS is 

used in this research. It facilitates taking a more holistic approach to understand the 

circumstances of use (or lack of use) and changes in that use over time. This leads to 

the research question: In what ways and to what degree does use of an EMS by a 

small group change over time? 

An experiment was conducted to investigate the research question. Seventeen three

and four-person groups met for three 90 minute meetings over a two-week period to 

evaluate undergraduate programs in the College of Business. Groups could use (or 

choose not to use) GroupLink, an EMS software package. 

Two independent variables were studied: designated leadership and the passage of 

time. Questionnaire data were analyzed using a multivariate, nested, repeated 



measures design to perform a univariate estimation. Transcriptions of verbal 

discussions were coded using a coding scheme developed specifically for this 

experiment. Descriptive data from the group's electronic discussions were also 

compiled. Qualitative analysis was used to discern groups' patterns of EMS use. 

Findings indicate that groups with designated leaders generally appropriate EMS 

technology in ways faithful to its design. The presence or absence of a designated 

leader had no effect on attitudes toward the EMS-process or progress the group was 

making on the task. Attitudes about communication within groups became more 

positive over time. Researchers who study the impacts I)f collaborative technology 

should include the passage of time as one of their variables because the use of EMS 

technology appears to be dynamic rather than static. In terms of Adaptive 

Structuration Theory, appropriation processes may be more complex than originally 

hypothesized, and they may affect the contextual and technological dimensions of a 

group. 

14 



Chapter 1 

Introduction 
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The use of electronic meeting systems (EMS) to facilitate work in small groups has 

been an important topic of research since the mid 1980's. Much of this research has 

contrasted EMS-supported groups with non EMS-supported or manual groups, and 

has focused on how features of an EMS such as anonymity and parallel 

communication have affected group outcomes. Recently, however, some researchers 

have suggested that it is not sufficient to analyze the differences in group outcomes 

between EMS and non-EMS groups (Nunamaker et al., 1991; Poole and DeSanctis, 

1990). They argue that this perspective can result in a myopic view of the affects of 

using an EMS because of the likely variability across groups. Instead, research must 

focus on the use of an EMS: It is not the EMS itself, but whether and how it is used 

that is imponant. 

Concentrating on how computers are used is not new to MIS researchers. Markus 

and Robey (1988) argued that "the uses and consequences of information technology 

emerge unpredictably from complex social interactions" (p. 588). By recognizing the 

complex dynamics that occur when people work together in groups and organizations, 

researchers can provide "richer explanations of how and why the outcomes occur 

when they do occur" (Markus and Robey, 1988, p. 595). 



Contractor and Eisenberg (1990) also argue that one cannot study technology or 

individuals alone to create an accurate portrayal of the forces at work between 

computers and the people who use them. Their studies of communication networks 

and the use of new technology lead them to conclude that the relationship is both 

emergent and recursive. One must study both the factors which determine people's 

perceptions and use of technology, and how people's use of the technology changes 

those factors. 

16 

Adaptive structuration theory (AST) (Poole and DeSanctis, 1990) is used as the 

theoretical foundation for studying how an EMS is used in this research. AST 

applies the precepts of Anthony Giddens' structuration theory (1984) to the study of 

EMS. It posits that there is a reciprocal and iterative relationship between technology 

and the context in which it is used. One must go beyond looking for straightforward, 

cause-and-effect relationships demonstrated at a single point in time, and instead, take 

a more holistic approach to understand the circumstances of use (or lack of use) and 

changes in that use over time. 

Given that how an EMS is used (or is not used) is important if one is to understand 

its effects, in the next section of this chapter I describe some of the factors which may 

affect that use. Then, I present my research questions along with a brief discussion 
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of why answering these questions is important. Finally, I describe the organization of 

the dissertation and the topics that will be covered in each chapter. 

1.1 Factors affecting use of an EMS 

There are several factors which may affect the use of an EMS. They include: 

1) People 
2) Context 
3) Time. 

Although each factor may have its own unique effect on how an EMS is used, there 

may be situations when all three factors are correlated with each other. The 

following descriptions may help illustrate both the unique and correlated effects of 

these factors. 

The first factor that may affect the use of an EMS is that people are unpredictable. In 

terms of computerized systems, this means that people may not use software 

applications as system developers intended (DeSanctis and Gallupe, 1987). Mouritsen 

and Bjorn-Anderson (1991) extend this concept and argue that the concept of human 

factors should be replaced by human actors or agents. Building on the work of 

Giddens, these researchers believe that people "are motivated by wants and 

aspirations, and that they have the power not to perform to the prescription laid down 

by systems designers" (p. 312). Since it may not be possible to anticipate and 



accurately predict how people will use an EMS, researchers may reach erroneous 

conclusions if they assume that software use will fit a predetermined template. 
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A second factor which may affect how an EMS is used is context. Shaw (1976) 

suggests that many contextual factors may contribute to group compatibility and 

effectiveness including the group's personal, physical, social, and task environment. 

Applied to the study of EMSs, context of the electronic meeting may vary within the 

group, within the group's immediate environment, or it may be related to the larger 

environment within which the group is working. The presence or absence of a leader 

is an example of within-group context. Group dynamics may be different depending 

on whether leadership is shared equally by all group members, is held by a single 

person, or is absent or intermittently emerges during the group meeting (Shaw, 1976). 

The differences in group dynamics that result from a particular instantiation of 

leadership may affect group outcomes and the decisions made by the group. 

Context within the group's immediate environment (e.g., at an organizational level) 

may also affect a group's use of an EMS. If the organization has never before 

solicited ideas from the group, group members may view the opportunity to provide 

anonymous evaluative feedback as a "golden opportunity" and an indication that the 

organization values their ideas. In this situation, the group may enthusiastically 

participate in the electronic meetings and approach the task seriously and 



purposefully. Alternatively, the group may doubt the sincerity of the organization's 

request for suggestions because of group members' previous experiences with 

organization representatives, and they may approach the task half-heartedly and 

cynically. 
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Either of these responses to the context of the group's immediate environment can 

also be related to the unpredictability of group members. Two people can receive the 

same response from an organizational representative and one person will perceive that 

she has received a fair and timely response, and the second person may believe that 

she has been given a bureaucratic run-around. Each person may extrapolate her 

perception of this response to a belief about the organization's fairness and flexibility. 

In tum, this may affect how each individual responds to an opportunity to participate 

in an electronic meeting which deals with issues relevant to the organization. 

Context within the group's larger environment (e.g., the environment in which the 

organization exists) may also affect a group's use of an EMS. If the larger 

environment is uncertain and in economic turmoil, group members may believe that 

there is little chance that the organization will be able to respond positively to 

suggestions for changes and improvements. In this situation, group members may 

feel that it is futile to make recommendations since there is no money available to 



implement the suggestions, and so they will unenthusiastically participate in group 

meetings. 
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Time is a third factor which may affect how an EMS is used. Changes in a group's 

use may occur over time for several reasons. Groups may progress through a series 

of developmental stages which may be sequential or recursive (McGrath, 1990). 

Traditional groups meeting in a face-to-face situation may make one kind of 

progression through these developmental stages, and groups that have both face-to

face and electronic communication may make a different progression (Hesse, Werner, 

& Altman, 1988; McGrath, 1990). 

Applying this to the study of EMSs, as group members gain familiarity with the 

software and its features, they may choose to use it in more creative and innovative 

ways than they did during their initial electronic meetings or they may choose not to 

use the technology. In addition, the context within which the group is working may 

change over time. These contextual changes, either within the group, organization, or 

environment, may lead the group to alter its use of the meeting system. Finally, use 

of an EMS may change over time simply due to people's unpredictability. People are 

not always consistent in their actions, and so the passage of time may reveal changes 

in a group's use that can not be attributed to greater familiarity with the software or a 

change in context. Studying use of an EMS at a single moment in time means that 



the researcher may not glean an accurate picture of that group's use of the 

technology. A group's use of an EMS may be fluid rather than static, and only by 

doing a longitudinal study can those changes in use be revealed. 

1.2 Research Questions 

The preceding discussion leads to the following research question which will be 

examined in this dissertation: 

In what ways and to what degree does use of an EMS by a small group 

change over time? 

In addition, several specific questions will be addressed: 

What features of an EMS do small groups use? How does time affect the 

dynamics of that use? 

Does the presence of a designated leader change the dynamics of a small 

group's use of an EMS? Are the effects of designated leadership mitigated 

over time? 

What is the relationship between attitudes ... 

- toward the process engendered by an EMS 

- about the progress a group makes on a task 

21 



- about communicating with other group members 

and the use of an EMS? Do these attitudes and relationships change over 
time? 

The answers to these questions can provide important insights into the dynamics of 

small groups using an EMS. With this understanding, those who are implementing 
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EMSs will better know how to encourage and facilitate appropriate use of the 

technology. People participating in EMS-supported meetings may have an increased 

awareness of some of the pitfalls that can accompany use of the software. System 

designers and developers may glean a clearer understanding of when software is used 

as it was designed to be used, and when actual use circumvents design features. 

1.3 Organization of Dissertation 

I have conducted an empirical investigation to answer the research questions posed in 

the previous section. Upper division undergraduate students worked in three- or four-

person groups which met three times over a 2-week period. In half of the groups, a 

group member was randomly selected to serve as the designated leader for the group. 

All groups had the same task: to evaluate undergraduate programs in the College of 

Business and Public Administration. Each group prepared a report containing its 
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criticisms and recommendations, and these were given anonymously to the Director of 

Undergraduate Programs. All group meetings were audio- and video-taped. 

Chapter 2 contains a review of the literature pertinent to this study. Included are 

discussions of key features of Electronic Meeting Systems and the findings from 

research which has studied these aspects of the technology. Next are discussions of 

different types of leadership and group processes. I conclude the literature review by 

presenting structuration theory which serves as the theoretical paradigm underlying 

this research. Adaptive structuration theory applies this paradigm to the study of 

EMSs. 

Research questions and hypotheses are presented in Chapter 3. A description of my 

research methods and procedures is in Chapter 4. Of particular note is the 

development of a new coding scheme to assist in the qualitative analysis of groups 

using an EMS. Chapter 5 contains the analysis and results of this research. A 

discussion of these findings is in Chapter 6. Chapter 7 contains the conclusions of the 

research, as well as a discussion of its limitations and areas for further study. 



Chapter 2 

Literature Review 
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In this chapter, I offer a theoretical foundation for my research. I begin with a 

description of Electronic Meeting Systems, and several features of the software used 

for this research. Next, I discuss some of the ways in which these EMS features can 

affect group processes and dynamics. Specifically, I explore how EMS are 

hypothesized to enhance cooperation and collaboration within groups. I review how 

use of an EMS may effect attitudes of group members toward each other, and toward 

the process which evolves when EMS technology is available for groups to use during 

meetings. I also discuss several aspects of leadership, and how the presence or 

absence of a designated leader may affect a group's use of an EMS. With this 

background, I describe structuration theory and explain why it may be a valid 

theoretical paradigm under which to conduct a more in-depth analysis of what happens 

when small groups have the opportunity to use an EMS. Adaptive Structuration 

Theory applies the precepts of structuration theory to the study of EMS, and is used 

to discuss how the use or lack of use of the EMS features may affect group processes. 

2.1 Electronic Meeting Systems 
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An electronic meeting system is composed of a series of networked personal 

computers running software that has been designed to support and encourage 

collaborative work (DeSanctis and Gallupe, 1987). As part of this support for 

collaborative work, EMS software is intended to make group meetings more 

productive and efficient. The software used for this study is GroupSystems®l, 

originally developed at the University of Arizona. Nunamaker and his colleagues 

(1991) suggest several features of GroupSystems, relevant to this research, which may 

help make meetings more productive and efficient: 

- Simultaneous and parallel processing 
- Equal opportunity for participation 
- Spectrum of structured and unstructured techniques and methods 
- Supports organization memory from meeting to meeting. 

I will describe each of these features, and where applicable, research which has been 

done to assess its affect on group processes during meetings. 

2.1.1 Simultaneous and parallel processing. With an EMS, more than one person 

can "talk" at the same time since all participants can type their ideas into the 

computer simultaneously (Dennis et al., 1988). Once someone has submitted an idea 

to the group, the person can review the comments submitted by the other group 

participants, reflect on those ideas, and submit additional comments. Everyone can 

communicate and share ideas in parallel, and so there is no need for group members 

IGroupSystems is a registered trademark of Ventana Corporation Inc. 
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to take turns as must occur in orderly face-to-face meetings (Gallupe, Bastianutti, and 

Cooper, 1991; Siegel et al., 1986). This means that more ideas can be generated in a 

shorter period of time (Dennis, 1991; Gallupe, Bastianutti, and Cooper, 1991; 

Pinsonneault and Kraemer, 1989). 

2.1.2 Equal opportunity for participation. Equal opportunity for participation for 

groups using an EMS is enhanced in two ways: parallel communication and 

anonymity. Parallel communication enhances equal participation because all group 

members have access to a personal workstation and are able to type and submit ideas 

simultaneously. This means that no one person is able to dominate the meeting 

(Nunamaker et al., 1991). Everyone has an equal chance to share ideas and opinions 

with the rest of the group. 

Anonymity is also important in encouraging equal participation because it appears to 

reduce evaluation apprehension and conformance pressure (Nunamaker et al., 1991). 

Group members are able to evaluate ideas based on the content of the idea, not the 

personality of the person submitting the idea or that person's position within a 

hierarchy. The ability to more freely evaluate ideas on their merits means that 

although critical comments may be generated, more ideas may be generated by group 

members (Connolly, Jessup, and Valacich, 1990; Jessup, Connolly, and Tansik, 1990, 

Nunamaker et al., 1991). Research has consistently found that participation is more 
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evenly distributed in EMS groups than in face-to-face groups which have no computer 

support (George et al., 1990; Pinsonneault and Kraemer, 1989). 

In addition to more equal participation rates, anonymity in electronic meetings may 

"level the playing field" in other ways (Brashers, Adkins, and Meyers, forthcoming). 

Zigurs, Poole, and DeSanctis (1988) found that influence was more evenly distributed 

in computer-supported groups than in face-to-face groups, and that there was a higher 

proportion of influence talk to total talk. Chidambaram, Bostrom, and Wynne (1991) 

found that ideas generated by dominant group members were discussed more than 

ideas suggested by non-dominant members during face-to-face discussions, but this 

finding was not found in computer-supported groups. Thus, anonymous, computer

supported groups may evaluate ideas more objectively and have fewer preconceived 

notions of which ideas are superior than would tend to occur in face-to-face groups. 

2.1.3 Spectrum o/structured and unstructured techniques and methods. EMSs may 

provide support for a single group task, or they may offer software options or "tools" 

which can be used with a variety of tasks (Nunamaker et al., 1991). People meeting 

together to accomplish a task may spend their time generating ideas, organizing those 

ideas, evaluating or prioritizing the ideas, and developing policy. GroupSystems, the 

software used for this research, has almost two dozen different software tools that can 
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assist groups with these tasks. Each tool offers different functions and a different 

degree of structure to processes which typically require group interaction2
• 

Structure, as applied to this description of the GroupSystems software, refers to 

techniques that may help facilitate group dynamics and completion of a task. The 

structure is also flexible, however, with various options which permit additional 

functionality that may be helpful to some groups as they work on their tasks. Other 

researchers define structure as th~ level of communication intervention (poole & 

DeSanctis, 1990). Low structure systems are not designed to structure the group 

process. They provide groups a shared workspace and computer support (McLeod 

and Liker, 1992). High structure EMSs may induce group communication patterns by 

filtering and structuring information exchange (Hiltz & Turoff, 1985; Poole & 

DeSanctis, 1990). 

The structure imposed on a group by an EMS may affect how the group accomplishes 

its task and its satisfaction with the process. However, results of research studying 

the effects of process structuring have been mixed. DeSanctis, D'Onofrio, 

Sambamurthy, and Poole (1989) studied the effects of decision heuristics for groups 

working on a values and preferences task. They found that a general decision 

2 The GroupSystems Users' Manual describes the different tools and their functions. A 
description of six tools specifically presented to the participants in this research is found in 
Appendix C. 
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heuristic embedded within an EMS improved group consensus. Using a generate-and-

choose task, Easton, George, Nunamaker, and Pendergast (1990) found no differences 

in satisfaction, participation, or consensus when a ·group's decision-making process 

was structured. Process structuring did result in the generation of more ideas, but the 

groups generating more ideas made lower-quality decisions. 

The process structuring effects of an EMS seem to be more positive when the task is 

more complicated, such as stakeholder analysi:;. Stakeholder analysis requires a 

group to generate, organize, and evaluate ideas. The process may take a group 

several hours to complete, and requires them to identify and prioritize the 

relationships between ideas. Sambamurthy and DeSanctis (1989) found that groups 

with low pretest agreement had higher poststudy agreement when they used the 

stakeholder analysis technique embedded within an EMS. Groups using this software 

also believed their decisions were better and they had more confidence in their 

recommendations. Similarly, Easton, Vogel and Nunamaker (1989) found that groups 

using a stakeholder analysis technique embedded within an EMS generated more 

alternatives, had more equal participation, and made better decisions. These groups 

were more satisfied with the process and their choices, but they took longer to 

complete the task than groups working without the structure provided by the EMS. 
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While it appears that groups working on complicated tasks benefit from the process 

structuring features of an EMS, there may be an important structuring factor outside 

the software which contributes to this positive effect. This factor is the presence of a 

meeting facilitator or leader. A meeting facilitator may be the group leader or a 

group member, or another person from outside the organization who conducts the 

meeting. If a neutral, outside person facilitates the meeting, he or she may consult 

with the group leader at key points during the meeting to ensure the group is making 

satisfactory progress. The group may also address specific questions regarding policy 

or the goals of the meeting to the group leader during the course of the meeting, 

whether or not the leader is actively serving as the group process facilitator. 

Nunamaker et al. (1991) suggest four functions played by the meeting facilitator. 

1. Provides technical support. The meeting facilitator or leader initiates 
and terminates the use of the software used during the electronic 
meeting, and assists the group on the technical aspects of working on 
the group task. 

2. Chairs the meeting. The meeting facilitator or leader monitors the 
group's progress toward completing the tasks outlined in the agenda, 
and suggests modifications to the agenda when such changes are 
warranted. The person may also try to improve group interaction by 
coordinating verbal discussion. 

3. Assists in agenda planning. The meeting facilitator or leader works 
with the group leader to determine the group's goals for the meeting, 
and the tasks required to accomplish those goals. Specific software 
tools are then mapped to these tasks. 

4. Provides organizational continuity. This function is required in 
ongoing organizational settings where electronic meetings are 
commonly held to ensure consistent standards of use, adequate training 



materials, and a vocal champion for the use of electronic meetings 
within the organization. 

The first three functions are pertinent to this discussion of group dynamics and the 
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use of EMS. Research indicates that the way in which these functions are performed 

by a facilitator may be related to the effectiveness and efficiency of an electronic 

meeting because of the structure that is imposed on the group. As discussed in 

Brashers, Adkins, and Meyers (forthcoming), the facilitator may limit "the amount of 

non-task related talk, and direct participants through a sequence aimed at optimal 

decision making efficiency." Poole and Roth (1989) found that few face-to-face 

groups follow such linear patterns when there is no EMS and facilitation support. 

Research on the effects of facilitation for groups using an EMS has produced mixed 

results. Dickson, Lee, Robinson, and Heath (1989) found that three-to five-person 

groups without an active process facilitator or a person to run the software tools for 

the group displayed less consensus than groups with process or software support. 

Two other studies (Anson, 1990; Anson and Heminger, 1990) found similar results; 

the presence of a facilitator increased positive perceptions of the process and task. In 

contrast, George and his colleagues (1992) found no differences between small groups 

working with and without a facilitator for decision quality, satisfaction with the group 

process, or the ability to reach consensus. When the number of alternatives generated 

by group members was used as a covariate, however, they found that groups with a 



32 

facilitator made higher quality decisions but groups without a facilitator were more 

likely to reach consensus. These researchers concluded that some groups might 

prefer having a facilitator and other groups might prefer managing the process 

themselves. The difference between the two types of groups would depend on an as 

yet unknown set of group characteristics. 

Iacono (1992) studied the use of a distributed version of an EMS in a small software 

development firm. She found that the session leader (person who plays a facilitator

like role) for different time, different place meetings needed to clearly state the goals 

and purpose of electronic discussion sessions that were initiated for organizational 

members. When these objectives were not clear, participants expressed frustration 

and uncertainty, which sometimes led them to not participate in the electronic 

discussions. When taken together, the findings of this stream of research appear to 

indicate that for some groups, it may be important for someone to provide guidance 

and direction if electronic meetings are to be productive. 

2.1.4 Supports group memory from meeting to meeting. Nunamaker et al. (1991) 

discuss how an EMS can support organizational memory by providing a central 

repository of information generated in a meeting, and making it possible to access that 

information at subsequent meetings. Hoffer and Valacich (1993) call this "session 

continuity support." Since group members require less time to review information 
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generated at previous meetings, it may be easier for them to stay focused on the task 

and move toward resolution of the problem (Hoffer and Valacich, 1993). Carmel, 

Herniter, and Nunamaker (1993) describe the benefits of this for two groups meeting 

over time as part of two different labor-management contract negotiations. They 

found that having access to information across meetings reduced confusion about 

decisions made in previous meetings. 

2.1.5 EMS use over time. Zigurs, DeSanctis, and Billingsley (1989) studied changes 

in attitudes toward an EMS after gaining experience with the technology. They found 

that groups meeting over the course of eight meetings developed more positive 

attitudes toward the software. Another study which looked at the effects of time and 

experience found that groups using an EMS displayed lower cohesiveness and 

conflict-management ability than non-EMS supported groups at the beginning of a 

four meeting cycle (Chidambaram, Bostrom, and Wynne, 1991). By the end of the 

series of meetings, the EMS groups were more cohesive and managed conflict better 

than those without the computer support. 

Dennis and his colleagues (Dennis, Easton, Easton, George, and Nunamaker, 1990) 

compared ad hoc groups with those that had an established group history. They 

found that the groups with a history questioned the group process, and made more 
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critical and uninhibited comments than the ad hoc groups with no history. 

Participation was also less equal in the established groups. 

2.1.6 Summary of EMS research findings. There are four primary findings that are 

of interest for this research. First, parallel communication and anonymity appear to 

create opportunities for more equal participation among group members. Second, it 

also appears that the process-structuring features of an EMS result in more positive 

attitudes about the software and the decisions that are made when the task is 

somewhat complicated. The role played by the facilitator may be part of this since 

the facilitator structures a group's process by helping the group remain focused on its 

task. Finally, time appears to be related to a group's attitudes about EMS software 

with more positive attitudes developing as time passes. 

2.2 Leadership 

The effects of leadership on EMS-supported meetings have not been frequently 

reported in the academic literature. Perhaps this is due in part to ambiguous and 

overarching definitions of leadership. Bass (1990) describes the ambiguity this way: 

Leadership has been conceived as the focus of group processes, as a matter of 
personality, as a matter of inducing compliance, as the exercise of influence, 
as a power relation, as an instrument to achieve goals, as an effect of 
interaction, as a differentiated role, as initiation of structure, and as many 
combinations of these definitions (p. 11). 
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A more focused definition relevant to this research might be "the process of 

influencing the activities of an organized group in its efforts toward goal setting and 

goal achievement" (Stogdill, 1950). This definition implies that the leadership 

function is somewhat similar to the role played by the facilitator of an EMS group, 

although it has not been studied separately. This possible confound will be addressed 

as part of the discussion of differences between three types of leadership: designated, 

elected, and emergent. 

Bass (1990) suggests that leaders' relationships to their groups will vary depending on 

whether the leader is appointed (e.g., designated), elected or emerges. He cites 

research which has found that group members make more conforming statements 

when a leader is allowed to emerge instead of being appointed (Huertas and Powell, 

1986), and that appointed leaders in experimental groups are perceived to have 

stability in their positions because of the source of their authority (e.g., the 

researcher) (Julian, Hollander, and Regula, 1969). These studies have looked at the 

effects of different types of leadership for traditional face-to-face, verbal 

communication; however, it is possible that there will be differences when groups also 

engage in electronic discussions in addition to verbal discussions. 

2.2.1 Designated Leadership. Attempted leadership involves "recommending a rule 

of organization, or a procedure, or a technique, or a consistent pattern of behavior for 
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the group to follow" (Hemphill, 1961; p. 202). This form of leadership is studied 

when a researcher randomly designates one group member to serve as group leader. 

The designated leader is charged with providing process leadership, and adds a layer 

of structure to the group's operation (George et al., 1990). Turoff and Hiltz (1982) 

assigned a leader to groups which could only communicate by using a computer. 

They found that the structure imposed by either the computer or the leader helped 

groups reach consensus, but groups that had the structure of both the computer and 

the leader did not perform as well. 

George and his colleagues (George et al., 1990) studied groups using an EMS who 

were not allowed to have any verbal discussion as they worked on their task. One 

member of the group was randomly chosen to be the leader. The presence or absence 

of a designated leader had no effect on group outcomes. This result may have been 

confounded, however, because each EMS group had a facilitator in addition to the 

designated leader. The facilitator played a role which could be called a technographer 

(Le., the facilitator ran the software for the group but did not participate in group 

discussions), but the facilitator was also responsible for ensuring that the groups 

completed the task as prescribed in the experimental procedures. This responsibility 

may have overlapped somewhat with the responsibility of the designated leader to 

help the group accomplish its task and reach consensus. 
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2.2.2 Elected Leadership. Another form of leadership is elected leadership. 

Hollander (1978) suggests that when a leader is chosen by a group, group members 

feel a greater sense of responsibility for the leader's success or failure. In addition, 

followers have higher expectations of a leader when the leader has been elected by the 

group rather than appointed by someone outside the group. Ho and Raman (1991) 

studied the effects of elected leadership on small groups using an EMS, but they 

found that elected leadership had no effect on postmeeting consensus. It also 

appeared that the structure provided by the EMS undermined an elected leader's 

ability to influence and direct a group toward completion of its task. In this 

experiment, group members were permitted to have verbal discussions during their 

deliberations; however, the researchers found that groups using an EMS had less 

verbal communication than groups working without the software support. Less verbal 

communication may have made it more difficult for the elected leader to influence 

other members of the group. 

Another study of groups which elected their leaders was conducted by Bikson and 

Eveland (1990). They studied work group structures and computer support using 

employees and retirees from the same company. Groups were formed to study the 

company's retirement policy. Half of the groups had computer support to facilitate 

the exchange of information and half of the groups did not have this support. Each of 

the two groups formed several subgroups working on specific topics, and these 
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subgroups elected subgroup leaders. The researchers found that the non-computer 

supported groups had more stable and centralized leadership, but groups with 

computer support had broader participation with more people holding leadership roles. 

The leadership pattern for computer supported groups fluctuated over time, with the 

fluctuations related to situational requirements. This leadership pattern was also 

positively related to satisfaction and feelings of involvement in the task. 

2.2.3 Emergent Leadership. A third type of leadership that may be important to 

groups using an EMS is the emergent leader. Emergent leaders gain their legitimacy 

from the group members (Hollander, 1978). Hollander (1978) suggests that the 

person most likely to be an emergent leader is the person who speaks first or speaks 

most often in the group setting. He also says that a leader may be motivated to 

emerge when he or she receives encouragement or signs of approval from other group 

members. As far as I know, there has not been any research studying emergent 

leadership in groups using an EMS. It is not known whether there are limited 

opportunities for leaders to emerge in EMS-using groups because the facilitator or the 

structure imposed by the software precludes that emergence. 

2.2.4 Summary 0/ Leadership Findings. Relatively little research has studied 

leadership in groups using an EMS. Neither designated leaders nor elected leaders 



affected group outcomes in the research that has been published; however, it is not 

clear whether these results have been confounded by the presence of a facilitator. 

2.3 Structuration Theory 

Structuration theory is a meta-theory or umbrella under which one can study the 

process, development, and transformation of human interaction (Giddens, 1979, 

1984). Human action creates structures, otherwise known as rules and resources, 
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and the existence of these newly created structures serves to shape future human 

interaction (Giddens, 1984). This reciprocal, recursive relationship is known as the 

duality of structure. Only recently applied to the study of technology and the users of 

technology, Giddens' structuration theory is an important paradigm because of its 

focus on the circumstances of use. In the context of computing, structuration theory 

posits that there is a recursive, iterative relationship between technology and the 

context in which the technology is used. Context determines how technology is used, 

and the use of technology may feed back to alter the contextual structure of future 

use. Research conducted under the paradigm of structuration theory cannot simply 

look for straightforward, cause-and-effect relationships demonstrated at a single point 

in time. Rather, a more holistic approach must be taken to dissect the circumstances 

of use (or lack of use) and changes in that use over time. 
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I begin this discussion of structuration theory by providing a more detailed description 

of its basic tenets. Next, I briefly summarize how four researchers -- Stephen Barley, 

Geoff Walsham, and Jo Anne Yates and Wanda Orlikowski -- have applied 

structuration theory to the study of computing, technology, and group communication. 

Then I narrow the focus by describing how the theory has been used to describe the 

dynamics of EMS use. Specifically, I review Adaptive Structuration Theory and the 

research conducted by Poole and DeSanctis. I close this section by presenting 

conclusions about the EMS research that has been conducted up to this time under the 

paradigm of structuration theory. 

2.3.1 Description of Structuration Theory. Giddens (1984) defines structures as 

patterns of social relations or social phenomena. They can also be thought of as 

rules. Rules have both a "meaning" component and a "sanctioning" component. 

They cannot be separated from the resources available to a group, and so the rules or 

structural properties are also related to domination and power as expressed in groups. 

Put another way, structures cannot be studied apart from the context in which they 

exist nor can they accurately be studied at a single point in time because the structures 

are produced and reproduced within a specific context (Bryant and Jary, 1991). This 

concept is referred to as the duality of structure. 
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Duality of structure means that the meaning or essence of an object (e.g., an EMS) 

evolves over time as people interact with and around it. It is the interaction with and 

use of the object that creates the meaning of the object. Giddens expressed it this 

way: 

Human social activities, like some self-reproducing items in nature, are 
recursive. That is to say, they are not brought into being by social actors but 
continually recreated by them via the very means whereby they express 
themselves as actors. In and through their activities agents reproduce the 
conditions that make these activities possible. (1984, p.2) 

Giddens offers an interesting example to illustrate his point (1984, pp.13-14). He 

begins by suggesting that unintended consequences may result from intentional 

conduct. When studying human interaction, it's important to ask "What would have 

happened to events B, C, D, E ... if A had not occurred?" In this way, you can 

identify the role A played in a given sequence of events. He offers housing 

segregation as an example whereby people move so that people "like them" will form 

a majority of their neighbors. Thus a pattern of segregation occurs in a neighborhood 

as the result of many individual activities that may appear to be unrelated at first 

blush. 

A second example may help to clarify the nature of structures and the process by 

which they are reinforced. A group of employees is formed by management to serve 

as a quality improvement team (QIT). Management directs the QIT to make 

suggestions for reducing rework on the manufacturing line and tells them that this is 
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part of the organization's overall effort to improve the quality of its products. The 

group makes process improvement suggestions to management over the course of 

several months. Each time the group presents its suggestions to management, they 

are verbally told "Good work. Thanks. We'll see what we can do." However, few 

if any of the suggestions made by the QIT are actually implemented on the 

manufacturing line. After several months, group members stop attending QIT 

meetings, and eventually, the group dissolves. In this example, one of the initial 

structures or rules as perceived by the employees is "Management wants feedback 

from employees so that it can improve the quality of its products." Because 

management neglects to implement any of the suggestions from the QIT, the structure 

becomes "Management says it wants to improve the quality of products, but it doesn't 

want to change the status quo." Because management consistently ignored the 

recommendations made by the QIT, the structure changes and evolves into a new 

rule. 

Giddens is a sociologist, and as far as I know, as not applied these tenets of 

structuration theory to the study of computing and the use of technology for group 

communication. However, other researchers have, and their work is the next topic of 

discussion. 
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2.3.2 Stephen Barley. Barley (1986) studied the implementation of CT scanners in 

two hospital radiology departments. Neither radiology department had previous 

experience with body scanning teChnology, and the same technology was installed at 

both sites. Based on extensive field observations, Barley found that although both 

sites had similar structuring processes during the implementation and early use of the 

new equipment, different structures evolved at the two hospitals. A decentralized 

organizational structure emerged at one hospital while the other continued to work 

with the more centralized structure that had existed before the implementation of the 

new technology. 

It is important to note that the different outcomes at the two sites were not random. 

Each hospital had different staffing policies in the radiology departments. This, along 

with different decisions made by management at key junctures in the implementation 

process, led to different organizational structures. As Barley concluded, 

"Technologies do influence organizational structures in orderly ways, but their 

influence depends on the specific historical process in which they are embedded" 

(1986, p.107). 

2.3.3 Geoff Walsham. Walsham (1993) conducted in-depth, longitudinal case studies 

of the information systems within three different organizations during the 1980's. He 



used an organizational change and information systems analytical framework for his 

analyses, specifically looking at the following components: 

- Content: The organization's products, processes, and systems; and the 

information systems' hardware, software, and systems. 

- Social Context: Social relations, infrastructure, and history across multiple 

levels 

- Social Process: Cultures and subcultures; politics in terms of control, 

autonomy, and morality. 
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- Context/Process Linkage: Action and structure duality (in the context of 

structuration theory precepts); computer-based information systems which 

embody interpretive schemes, provide coordination and control facilities, and 

encapsulate norms (Walsham, 1993). 



This framework has its roots in structuration theory, as evidenced in its strong 

emphasis on context and process. 
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The subjects for the three case studies were the introduction of an MRP system in a 

manufacturing company located in the United Kingdom; the development of a series 

of information systems within a building company which offered mortgages and other 

financial services in the UK; and the information systems developed over the course 

of a decade in a Third World country to help manage development projects within the 

country. Analyses focused on the major issues of strategy, evaluation, design and 

development, and implementation associated with information systems. Walsham 

(1993) argues that these issues are "inextricably interlinked. The social processes 

centred on each issue are overlapping, mutually informing, and stakeholder groups are 

normally involved in more than one of the processes" (p.235). Researchers must 

allow these interrelationships and the knowledge that the "process of social change 

[occurs] over the whole time extending at least from the system's initial 

conceptualization to its technical implementation" (p.237) to inform their analyses. 

This will increase the likelihood that researchers reach justifiable conclusions. 



2.3.4 Jo Anne Yates and Wanda Orlikowsld. Yates and Orlikowski (1992) use 

structuration theory to discuss what they call "genres of organizational 

communication." A genre is a communication action such as a memo, a letter of 

recommendation, or a meeting. They argue that, as a form of communication, one 

must study a genre as it is imbedded within a social process. One is then able to 

determine how organizational communication changes over time, and the reciprocal 

and recursive circumstances which underlie this change. 
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Yates and Orlikowski's (1992) genres of communication may occur across any 

number of different media. Media are the physical means of communication. 

Examples of communication media include paper, electronic mail, and facsimile 

machines. By carefully separating genres from the media across which they are 

communicated, Yates and Orlikowski suggest a researcher can more easily study the 

recursive and reciprocal relationships between media and communication within 

organizations. Without such separation, researchers can study either "how technical, 

organizational, personal, or social factors influence media choice and use OR 

[emphasis added] how media affect organizational communication" (p.31O). They 

argue that the integration of these perspectives prevents one-sided explanations 

(technological or organizational imperative) of what occurs in organizations, and 

allows a richer, hopefully more accurate, explanation of organizational 

communication. 
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Orlikowski (1992) applies these ideas to the study of the implementation of groupware 

within an organization. She found that it was both people's mental models of how the 

technology was meant to be used and the organization's structure and culture that 

affected use. Without norms or incentives for use, the technology would not be used 

to enhance collaborative work as it was designed to do. 

2.3.5 Adaptive Structuration Theory. The discussion in the previous section 

illustrates how communication and information systems researchers have used 

structuration theory as a framework or perspective to guide their work. I now focus 

the discussion on the work of two researchers, Scott Poole and Gerardine DeSanctis, 

who have applied the tenets of structuration theory to their study of electronic meeting 

systems. I begin with a description of Adaptive Structuration Theory. Next, I 

present the findings from some of their research, and conclude with a discussion of 

future areas for study that Poole and DeSanctis have identified. 

Poole and DeSanctis proposed Adaptive Structuration Theory (AST), in part, to help 

explain the conflicting findings in EMS research (poole and DeSanctis, 1990). Their 

explanation for the lack of consistency is that "observed differences are attributable to 

the fact that various groups use the GDSSs differently" (p.176). In order to identify 

and understand how groups may use the technology differently, Poole and DeSanctis 
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argue that one must explore how physical and social contexts lead to patterns of use. 

A model of AST is presented in Figure 2.1. 

Brief definitions of some of the terminology they use may help in interpreting their 

model. These definitions are taken from Poole and DeSanctis (1990). 

- system: social entity (e.g., a group) pursuing various practices that lead to 

observable patterns of relations (e.g., a hierarchy) 

- structure: rules and resources people use to create and sustain a system (e.g., 

deference to older and more experienced members of the group) 

- structural feature: specific rule or resource (e.g., one vote per group 

member) 

- spirit: principle of coherence that holds a set of rules and resources together 

(e.g., democratic decision making) 

- structuration: process by which systems are produced and reproduced 

through group members' use of rules and resources 

- appropriations: use or application of structural features. May be faithful 

(e.g., true to the spirit inherent in the technology) or ironic (e.g., violate the 

spirit of the structure but maintain its operation) 
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Figure 2.1 Overview of AST Process (Poole & DeSanctis, 1990) \0 
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A look at the Poole and DeSanctis model shows that technology dimensions determine 

the structural features and spirit of the software that are available for appropriation by 

group members. Technology dimensions include factors such as whether group 

members are meeting in the same place or in different locations and whether members 

are meeting at the same time or asynchronously. In addition, EMSs differ in their 

sophistication (Le, the features available), in the degree of group member control 

(i.e., whether members run the software themselves or require a facilitator), and the 

degree of structure that's coded into the software (i.e., the flexibility of software). 

Context dimensions include the complexity of the task the group is working on, and 

the extent to which group members share the same values and standards for evaluating 

choices. Other contextual factors include the group's power structure, time pressures 

which the group may face, and diversity of the group members. Taken together, 

these technology and context dimensions determine the potential for appropriation. 

According to Poole and DeSanctis, as a group works on its task, structuring occurs as 

the group chooses to use (or not use) features of the technology. Much of this 

process may occur without group members being overtly conscious of their 

appropriations. The group's pattern of appropriations leads to observable 

relationships such as the hierarchy of group members. In turn, these relationships 

affect future appropriations. Over time, certain appropriations may be reinforced 



because the outcomes of such appropriations are acceptable to group members or 

appropriations may change if the group members want different outcomes. 
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2.3.5.1 Research applying AST. Poole and DeSanctis have conducted new research 

to test AST as well as analyzed data collected for other purposes to determine the 

robustness of their theory. In addition, they have developed methods for analyzing 

the dynamics of groups using an EMS. 

One of the earliest experiments in this stream of research investigated the effects of 

process structuring on group consensus (DeSanctis, D'Onofrio, Sambamurthy, and 

Poole, 1989). Small groups with three to five members met once to complete a task 

which required resolving different values and preferences. Two independent variables 

were studied: restrictiveness and comprehensiveness. To measure the effects of 

restrictiveness, half of the groups were told to use all structural features of the 

technology and to use them in a predetermined order. The remaining groups were 

told they could choose which features to use, and the features could be used in any 

sequence. Comprehensiveness was varied by giving groups one of three heuristics 

which described how groups should approach their decision-making task. The degree 

of consensus was determined by analyzing responses to pre- and post-session 

questionnaires. The researchers found that the additional process structuring imposed 

by the technology improved group consensus. In terms of AST, the results of this 



study indicate that the structural features of EMS technology may affect group 

outcomes but there is no discussion of how this occurs. 

52 

A second study, using a subset of the groups described in the initial experiment, was 

done to investigate the effects of conflict management in groups, some of which used 

an EMS (poole, Holmes, and DeSanctis, 1991). Two different interaction coding 

schemes were used to measure groups' levels of conflict and conflict management 

behavior. Results indicate that the groups working with the structure inherent in the 

EMS had different interactions than groups working without the additional structure of 

the EMS. However, there were two different patterns of use among the EMS groups, 

and these different uses mediated the effects of the technology. Six of 13 groups 

using the EMS adapted the technology in ways which promoted productive conflict 

management. The remaining seven groups appropriated the technology in ways which 

inhibited productive conflict resolution dynamics. This finding supported the 

researchers' theoretical framework because it indicated that use of EMS technology 

mediates the impact of the technology on the group process. 

A third study also used a subset of the groups studied in the first experiment in an 

attempt to determine how the structural features affected group outcomes (Poole and 

DeSanctis, 1992). The researchers developed a second coding scheme, specifically 

intended to study groups using an EMS, which was applied to transcripts of the 



53 

groups' verbal conversations. The coding scheme is described in Chapter 3. Results 

of their analysis suggest that two different types of structuring processes occurred, 

and these processes were related to the degree of consensus change. Groups that 

appropriated the technology in ways faithful to its design achieved greater consensus 

change, whereas groups that made more ironic appropriations of the technology had 

lower consensus change. 

The three experiments described above all studied groups of students who met once to 

complete the experimental task. Poole and DeSanctis have also studied the ongoing 

use of an EMS by project teams (Poole, DeSanctis, Kirsch, and Jackson, 1991; 

Poole, DeSanctis, Kirsch, and Jackson, forthcoming). Four groups working on 

quality teams met four to six times over a six to twelve month period. Analysis of 

these groups was done by preparing mini-case studies, and focusing on the extent to 

which the different groups realized the structural potential of the EMS. Factors 

making up the structural potential were empowerment and self-control; rational 

procedure and organization; voice or influence; focal point; and self-reflection. 

Among the findings for this series of case studies are that existing group dynamics 

and problems carryover into the structuration of the EMS, and attitudes toward the 

process and technology affected the appropriation of the EMS. In addition, the 

researchers found that structuration occurs most strongly at key junctures, and 

structuration is therefore not a homogeneous process. Junctures are those times 
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where groups make major determinations of how structures will be appropriated 

(Poole and DeSanctis, 1992). While groups may make continuous, but almost 

imperceptible appropriations of structures over the course of time, Poole and 

DeSanctis (1992) suggest that significant appropriations may also occur at key 

junctures. Group members are conscious of key junctures and may try to control the 

structuring which occurs then. 

Poole and DeSanctis' AST has been adopted by other researchers interested in 

understanding the dynamics of how groups use an EMS. Gopal, Bostrom, and Chin 

(1992) studied medium-sized groups with five to nine members who met twice to 

complete two different experimental tasks. Analysis was done using Partial Least 

Squares (PLS), a latent structural equations modeling technique. Gopal and his 

colleagues found that attitudes about the technology, developed either through 

preconceptions or prior use, influenced outcome measures more than attitudes formed 

during the meeting. The outcome measures studied in this research were process 

satisfaction, perceived outcome quality, and outcome satisfaction. The researchers 

did not report any qualitative analysis which might have illuminated differences in 

group dynamics which led to this finding. 

2.3.6 Future Areas for StUdy. DeSanctis and Poole (forthcoming) suggest several 

areas for additional research on AST. One is that the appropriations of an EMS 
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depend on the behavior of the group leader, and his or her willingness to act in a 

manner consistent with the spirit of the technology. A second area for study is to 

determine whether groups with a stable appropriation process have more predictable 

outcomes than groups which have not settled on an appropriation process. They also 

suggest that since time is such an important element in the study of EMS use, 

methods must be developed to facilitate the study of groups which meet over time. 



Chapter 3 

Hypotheses 

The discussion in the previous chapter indicated that the passage of time is an 

important factor to consider when analyzing group dynamics under the paradigm of 

structuration theory (Barley, 1986; Giddens, 1984; Poole and DeSanctis, 1990; 

Walsham, 1993; Yates and Orlikowski, 1992). In addition, there have been 

conflicting results on the effects of leadership on groups which use a computer for 

some or all of their communication (George et al., 1990; Ho and Raman, 1991; 

Turoff and Hiltz, 1982). The passage of time and the presence or absence of 

leadership will, therefore, be the independent variables studied in this dissertation. 
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I begin with a summary of the related research on leadership. Then, I present three 

assumptions that will apply to all hypotheses and explain why these assumptions are 

being made. Next, hypotheses related to the development of group attitudes are 

presented. Finally, I offer several propositions related to the use of an EMS and the 

patterns that may evolve when an EMS is used. 

3.1 Leadership 
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Two factors have confounded research findings on designated leadership in groups 

using an EMS: the presence of a facilitator in addition to the designated leader and 

the constraint that group members could only communicate electronically (George et 

al., 1990; Turoff and Hiltz, 1982). One characteristic of leadership is to help a group 

in its efforts toward completing a task (Stogdill, 1950), and this is similar to the role 

Nunamaker and his colleagues describe as played by a facilitator in an electronic 

meeting (Nunamaker et al., 1991). Verbal communication among group members is 

also an important part of most electronic meetings, based on my personal experience 

as an EMS facilitator. Ho and Raman (1991) found no effect for elected leadership 

when verbal communication among group members was allowed. 

3.2 Assumptions 

All of the following hypotheses will be based on three assumptions. First, groups 

will operate the EMS software on their own, without the presence of a facilitator 

outside the group. This manipulation is being done to eliminate the chance that a 

facilitator might inadvertently compete with a group's leader. Second, all groups will 

be permitted to engage in as much or as little verbal conversation as they wish in 

order to allow a designated leader to more closely approximate the role he or she 

would play in an ad hoc group created in an organization. Third, no manipulations 

for anonymity will be made. All electronic comments will be made anonymously 
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unless a group decides on its own to associate comments with individuals. Significant 

research has already been done to study this variable (Chidambaram, Bostrom, and 

Wynne, 1991; Connolly, Jessup, and Valacich, 1990; Jessup, Connolly, and Tansik, 

1990; Zigurs, Poole, and DeSanctis,. 1988), and it will not be studied except as part 

of the overall process used by each group. 

3.3 Attitudes 

When groups using an EMS work on a more complicated task which involves 

generating, organizing, and evaluating ideas, group members have more positive 

attitudes about the process and their decisions (Easton, Vogel, and Nunamaker, 1989; 

Sambamurthy and DeSanctis, 1989). For more straightforward tasks, there appear to 

be no differences in satisfaction (DeSanctis, D'Onfrio, Sambamurthy, and Poole, 

1989; Easton, George, Nunamaker, and Pendergast, 1990). Positive perceptions of a 

group's process and task also appear to be associated with the presence of someone to 

provide guidance and direction in the electronic meeting (Anson, 1990; Anson and 

Heminger, 1990; Iacono, 1992). Zigurs, DeSanctis, and Billingsley (1989) found that 

attitudes toward an EMS grew more positive over time. Chidambaram, Bostrom, and 

Wynne (1991) found that groups using an EMS initially displayed lower cohesiveness 

and conflict-management ability, but by the end of a series of meetings, EMS groups 



were more cohesive and managed conflict better than those without the computer 

support. 
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Given these results from previous research, I propose the following hypotheses for 

groups using an EMS to work on a task which requires the generation, organization, 

and evaluation of ideas. 

HI All groups, whether with or without a designated leader, will have 

more positive attitudes toward the EMS-process at the end of a series 

of meetings than they had at the beginning. 

H2 Groups with a designated leader will have more positive attitudes about 

the EMS-process than groups without a designated leader. 

H3 Groups with a designated leader will have more positive attitudes about 

the progress the group is making than groups without a designated 

leader. 

The design of an EMS appears to foster an equal opportunity for participation because 

of parallel communication and anonymity (Nunamaker et al., 1991). Although critical 

comments are made this does not seem to cause group members to participate less 
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(Connolly, Jessup, and Valacich, 1990; Jessup, Connolly, and Tansik, 1990). It may 

be that group members feel "safe" communicating in an EMS-supported meeting, and 

negative comments from other group members are not enough of a deterrent to keep 

them from being open in their own comments. Research has not been conducted to 

determine whether the degree of open communication is consistent throughout a series 

of meetings, or whether it increases over time. Earlier empirical research has also 

artificially imposed the constraint that all communication is electronic. This is not 

necessarily the case for meetings conducted in organizations where both verbal and 

electronic discussion is part of the group's EMS-supported meeting. Open electronic 

communication may increase over the course of a meeting as group members become 

more comfortable with the technology and the "protection" offered by anonymity. In 

turn, this may positively affect the openness of verbal communication. This leads to 

the following hypothesis. 

H4 All groups, whether with or without a designated leader, will have 

more positive attitudes about the openness of the group's 

communication at the end of a series of meetings than they had at the 

beginning. 
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3.4 Use of an EMS 

Structuration theory posits that there is a recursive, iterative relationship between 

technology and the context in which it is used. In order to identify this relationship 

use must be studied over time, looking at the patterns and relationships that occur. 

This type of analysis is fairly new in the study of EMSs (poole, DeSanctis, Kirsch, 

and Jackson, 1991; Poole, DeSanctis, Kirsch, and Jackson, forthcoming). Instead of 

formal hypotheses, I suggest several propositions related to groups' use of the 

technology. These are based, in part, on a review of the relevant literature. In 

addition, the propositions are based on my personal experience as an EMS facilitator, 

and observations of many groups which used an EMS to accomplish tasks. 

PI Groups with a designated leader will appropriate different structures 

than groups without a designated leader. 

P2 Groups with a designated leader will follow a more structured and task

oriented approach to their work in the beginning, but by the end of 

their three meetings, all groups, whether with or without a designated 

leader, will follow a similar, task-oriented approach. 



62 

Nunamaker et aI. (1991) suggest that most groups follow a common sequence of EMS 

use. Groups begin by generating ideas, followed by a period of organizing those 

ideas. Next, groups prioritize the main ideas. Finally, group members generate 

additional ideas and expand on the items which rose to the top of the prioritized list. 

This leads to the next two propositions: 

P3 All groups, whether with or without a designated leader, will follow a 

pattern of generating, organizing, evaluating, and elaborating on ideas. 

P4 Over time, all groups, whether with or without a designated leader, 

will use software tools that allow greater expression and eiaboration of 

ideas than is permitted with a basic brainstorming tool. 

While EMSs may be designed to support and encourage collaborative work (DeSanctis 

and Gallupe, 1987), research has shown that groups do not always use the software in 

cooperative and collaborative ways. Group leaders may exert influence and 

dominance behavior in EMS environments if that is what they want to do (George et 

al., 1992; Poole, DeSanctis, Kirsch, and Jackson, 1991). It seems reasonable to 

expect that non-leaders may also exert dominance behavior when groups are 

composed of peers and have no enforceable hierarchical structure (e.g., there are no 

employee-supervisor relationships). This leads to the final proposition. 



P5 If a member wants to dominate the group's work, including its use of 

the technology, he or she will be able to whether or not the person is 

the designated leader. 
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Chapter 4 

Research Methods 
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In this chapter, I describe the research methodology used for this experiment. I begin 

with a description of the subjects who participated in the experiment. Next, I explain 

the design of the experiment, including a description of the task and the procedures. 

Then I describe the data collected during the course of the experiment, and the 

variables studied. Finally, I describe the development of a new analytical tool for 

studying the dynamics and interaction of groups using an EMS. 

4.1 Subjects 

The subjects used for this experiment were upper division undergraduate students 

from a large university in the southwestern United States. Subjects were solicited 

from seven different classes, all in the Business College. Participation was required 

as a class assignment for some of the students. Others received extra credit for their 

participation. Some students participated because they were interested in the task or 

wanted to use the electronic meeting system software. 

The demographic characteristics of the sample are described in Table 4.1. In general, 

this was a slightly older group (average age of 23.8 years) than one might expect' 
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from a group that is predominantly college seniors (70%). Almost three-quarters of 

the subjects were MIS majors, and 78 percent had some work experience. Just over 

two-thirds of the group had never used EMS software before participating in this 

experiment. 

Table 4.1 Demographic Description of Sample 

I Description I Percent I 
Gender 

- Women (N =27) 45 
- Men (N=33) 55 

Age 
- Mean 23.8 Years (S.D. =5.2) 
- Median 22.0 Years 
- Range 19-41 Years 

Class 
- Junior (N=18) 30 
- Senior (N =42) 70 

Major 
- MIS (N=43) 72 
- Other Business Area (N = 15) 25 
- Other (N=2) 3 

Work Experience 
- None (N=6) 10 
- Part-time or Summer (N=41) 68 
- Full-time (N = 13) 22 

Prior EMS Use 
- None (N=41) 68 
- 1 or 2 times (N= 13) 22 
- 3 or more times (N=6) 10 
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4.2 Design and Procedure 

Participants in the experiment worked in groups of three or four people. There were 

eight 3~person groups and nine 4-person groups. Previous research (Sambamurthy, 

1990; Zigurs, Poole, and DeSanctis, 1988) has found no performance differences 

between three and four-person groups. An eighteenth group had 5 people because of 

a scheduling mistake. It has not been included in the analysis because of concerns 

that there might be a significant difference in the dynamics of 3-person and 5-person 

groups. 

Each group met three times, with each session lasting up to one and a half hours. 

Because of the time commitment required for this experiment, students self-selected a 

group which met at times convenient for them. Although students self-selected their 

groups, in general students did not know one another. Seventy-three percent 

(N = 109) indicated that they did not know other members in their group at all, 13 

percent (N =20) knew one or more members a little, 9 percent (N = 13) knew 

someone in the group pretty well, and 5 percent (N =7) knew someone in the group a 

lot. None of these groups had a history or a future. This is more typical of ad-hoc 

groups working on a specific task that disbands when the task has been completed. 

Groups were randomly assigned to treatments. 



Groups met in an electronic meeting room with 14 personal computers arranged 

around a' U-shaped table. Group members sat in adjacent seats, with two people at 

the bottom of the "U" and the other group members along one side of the "U." All 

sessions were audio- and video-taped. 
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The software used for this experiment was GroupLink, a version of GroupSystems. 

GroupSystems was originally designed to support same-time, same-place electronic 

meetings held in a meeting room. In an electronic meeting using GroupSystems, a 

facilitator manages both the technology and group dynamics of the meeting, and there 

is a clear demarkation between the responsibilities of the facilitator and the 

participants. GroupLink supports the same functionality for electronic meetings in 

terms of software tools available to help the meeting process; however, it is designed 

to permit the roles of facilitator or session leader and participant to overlap. In other 

words, every person attending the meeting can act as either a session leader or a 

participant. Session leaders using GroupLink typically initiate a session for group 

discussion and then join that session as a participant. GroupLink can be successfully 

used for same-time, same-place meetings as well as different-time, different-place 

meetings. 

4.2.1 Task. The task for this experiment was to evaluate undergraduate programs in 

the College of Business, and to prepare a report which contained the group's 



anonymous criticisms and recommendations. The document was to be given to the 

Director of Undergraduate Programs. 
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During the visit to each class to recruit student participants for the experiment, 

students were shown a letter from the Director of Undergraduate Programs. In the 

letter, students were told that improving undergraduate education at the university was 

a priority of the University President and the College of Business, and that their 

insights and suggestions were an important aspect of the evaluation process. Students 

were asked to provide suggestions in three specific areas: atmosphere for learning, 

expectations regarding academic advising, and influences on progress towards a 

degree. The letter concluded with a reminder that the students' report and 

recommendations would be given to the Undergraduate Programs Director 

anonymously. A copy of this letter is in Appendix A. 

The first step in completing this task required the group to generate ideas and identify 

positive and negative aspects of the undergraduate program in the business school. 

This is a brainstorming and group creativity activity in McGrath's (1984) framework 

(Type 2). Next, the groups were to reach consensus on what information to present 

to the Director of Undergraduate programs. Groups were allowed to decide for 

themselves whether this second step required prioritizing issues raised in the idea 

generation phase. Each group was also allowed to decide for itself the extent to 
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which their final report contained recommendations and suggestions for improving 

undergraduate programs. McGrath (1984) would classify these activities as Type 4 or 

decision-making tasks. 

4.2.2 First group meeting. When students arrived at the EMS room for their first 

group meeting, a copy of the letter from the Undergraduate Programs Director was at 

each of their workstations. In addition, they received a 2-page description of the 

software and the philosophy behind its development, and a 4-page description of some 

of the software tools that might be useful in accomplishing their task along with brief 

instructions on how to use those tools. These documents are included in Appendices 

B and C, respectively. If the group received the treatment of having a designated 

leader, that person was given a I-page description of the role a designated leader 

should play in an electronic meeting. A copy of this is in Appendix D. 

Students were given 10 minutes to review the printed material and complete a 

demographic questionnaire. Next, they observed a five minute presentation describing 

the philosophy underlying the development of the software (e.g., support for 

collaborative work) and the key features of the software (e.g., simultaneous and 

parallel communication, anonymity). They then received 15 minutes of instruction in 

using the software. The students were encouraged to follow along in the handout 

describing the software tools. Advantages and disadvantages of three idea generation 
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tools, one categorizing tool, a voting tool, and a group editing tool were discussed as 

well as how to actually use the tools. 

For groups with a designated leader, the students were told that student X had been 

randomly chosen to serve as group leader. It was suggested that the designated leader 

should direct the group's progress, select software tools, and in general, help the 

group complete its task. However, all groups, those with and without designated 

leaders, were told that any of the group members could start specific software tools; 

that authority was not limited to anyone member of the group. Group members were 

also told that they were not required to use the EMS software; in other words, they 

were provided access to the software but they weren't required to use it. 

The group was then told it could begin preparing its response to the questions posed 

by the Director of Undergraduate Programs. The group was also told that they would 

have one hour to work during this first session, and a full hour and a half to work 

during each of the next two sessions. They were reminded to ask questions if they 

needed help using the software. Questions about using the software were freely 

answered whenever a group member asked. Questions about group process were 

answered with the statement, "The group should decide and do what it wants." If 

anyone had questions about the final document the group was to prepare, he or she 

was told that the report could be in any format the group wanted, and could contain 



detailed responses from the participants, a summary of those opinions, or both. At 

the end of the session, group members were asked to complete a questionnaire. 
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4.2.3 Second group meeting. When group members were gathered for the second 

meeting, they were told to begin where they had left off at the previous meeting. 

They were reminded they would have an hour and a half to work during this meeting, 

and the same amount of time during their final meeting. Questions were answered as 

they had been in the first meeting. Another question commonly asked during this 

second meeting was whether the group could get a hardcopy printout of their 

electronic discussion. They were told that this would be given to them at the 

beginning of their third meeting. At the end of this second session, group members 

completed the same questionnaire that was administered at the conclusion of their first 

session. 

4.2.4 Third group meeting. A hardcopy of all of the group's electronic discussions 

was placed in the middle of the table before members arrived for their third session. 

Group members were told they could take as much time as they needed, up to an hour 

and a half, to complete the information they wanted to give to the Director of 

Undergraduate Programs. When the group members announced they had finished the 

task, they were given two final questionnaires to complete. One was identical to that 
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completed at the conclusion of their first two meetings, and the second was a system 

useability and ease of use instrument.3 

4.3 Data collected 

Group members completed five questionnaires: a demographic questionnaire 

completed at the beginning of the first meeting, an instrument completed at the end of 

each of three meetings, and a system useability/ease of use instrument completed at 

the end of the third meeting. In addition, a copy of all electronic discussions was 

made, sorted by the group member who initiated the session. Finally, a transcription 

of the verbal discussions during all group meetings was created from audio tapes. 

This transcription was verified by viewing the video tapes. Logistical notes were also 

added to the transcription (i.e., "Member 3 left seat and looked over the shoulder of 

Member I") after viewing the video tapes. 

4.4 Variables 

Variables studied with quantitative analysis only focus on some of the hypotheses 

presented in Chapter 3. The independent variables are passage of time and designated 

3 Data gathered from this second questionnaire was not intended to be analyzed as part of 
this dissertation. It will be used for future research and analysis. 



leadership. Each group met three times over a two-week period. All groups were 

required to meet on three different occasions, although they were allowed to leave a 

session before the 75 minutes were up if all members of the group agreed they had 

completed their task. 
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Designated leadership is operation ali zed by randomly selecting groups for the 

treatment, and randomly selecting one of the group members to serve as the 

designated leader. No effort was made to enforce this designation. The person 

selected to serve as designated leader could abdicate or share his or her 

responsibilities, or another person within the group could assert himself or herself into 

the leadership position. 

Dependent variables studied quantitatively include three different attitudinal factors: 

attitudes toward the EMS process, attitudes toward progress the group was making to 

complete its task, and attitudes related to the extent of open communication within the 

group. 

4.5 Analysis of Verbal Discussions 

Transcriptions of each group's verbal discussions during their three meetings were 

created from audio tapes, and verified by viewing video tapes of each meeting. 
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Analytical methods used by researchers studying communication and group dynamics 

to study verbal discourse tend to be a form of either interaction analysis or content 

analysis. Bales (1970) suggests that interaction analysis is designed to demonstrate 

"how group members communicate, that is, who does what to whom in the process of 

their interaction" (p. 92). It is useful when one wants to do quantitative analysis of 

the results to identify the distributional structure or sequential structure of categorized 

acts (Hirokawa, 1988). On the other hand, content analysis provides a more 

descriptive or interpretive analysis of group discussions including "the personal 

meanings of group members, the communicative rules and norms underlying the 

organization of social interaction, or the psychological effects of messages" 

(Hirokawa, 1988, p. 233). Either method can provide insights into what is happening 

between group members; it is up to the researcher to decide which method provides 

the best answer to the research question under consideration. Additionally, the 

researcher must decide the appropriate unit of analysis (i.e., thought, time interval, 

theme). The actual coding under either scheme can be very time-consuming, 

depending on the unit of analysis. This places a limitation on the researcher when the 

research involves samples with large Ns or groups which meet repeatedly over time. 

I begin this section by describing the micro-level, interaction process coding scheme 

developed by Poole and DeSanctis (1992) to study groups using EMS. I also describe 

a global coding scheme which is similar to content analysis devised by the same 
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researchers (Poole, DeSanctis, Kirsch, and Jackson, forthcoming). Next, I propose a 

macro-level scheme which may serve the needs of researchers wanting to use a tool 

which combines features of both interaction analysis and content analysis, and which 

may be appropriate for use with large sample sizes. I demonstrate how my macro 

scheme is used by applying it to a portion of a transcript created as part of this 

research. 

4.5.1 Existing Coding Schemes. Poole and DeSanctis (1992) developed a micro-level 

coding scheme to capture appropriation activity among groups using an EMS. Their 

scheme attempts to identify and explicate the webs of interaction that occur as group 

members appropriate a structure or resource. They begin by identifying six sources 

of stmcture that groups may use during an EMS meeting. Here is the list of those 

sources along with a brief description taken from their 1992 paper. [Note that Poole 

and DeSanctis use the term "GDSS" in their analysis. In this case, "EMS" and 

"GDSS" can be used interchangeably.] 

- GDSS: hardware, software, manual, and procedures that comprise the 
technology used by the group. 

- GDSS outputs: output screens, reports, and data presented by the system on 
private user terminals, a large public screen, or on paper. 

- Task: activity the group deals with in the meeting. 

- Task outputs: results of acting to accomplish the task or using task data. 
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- External structures: general knowledge and rules drawn from an organization 
or society. Includes technology other than the GDSS and social norms. 

- Outnuts from external structures: results from applying external structures 
during the meeting, such as the result of following Roberts' Rules of Order. 

In addition to these six sources of structure, Poole and DeSanctis identify nine types 

of structuring or appropriation moves. These nine categories of appropriation types 

have a total of 21 subcategories. 

Following the Poole and DeSanctis method, the transcript of an audio-taped meeting 

is analyzed by studying each unique phrase or thought and applying a code signifying 

the source of the structure, an appropriation type, and an appropriation subcategory. 

The next step is to prepare a descriptive summary for each segment of the transcript 

which identifies general structuration trends and phases. Third, counts of the various 

structuring moves and interaction among group members are taken from both the 

coded transcripts and the descriptive summaries to generate profiles of structuring 

moves that occurred over the entire meeting. Additional analyses focus on the 

sequences of structure moves, creating a timeline of structuring activities, and the 

analysis of junctures in structuration processes. The results of these micro-level 

analyses provide a series of indicators of structuration, how structures are 

appropriated and change over time, and how these processes affect the use of an 

EMS. 
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Poole and DeSanctis, along with their colleagues Kirsch and Jackson (forthcoming), 

also have suggested a more global method for analyzing the process of structuration in 

groups using an EMS. Their global method, which is essentially preparing mini-case 

studies, was used to analyze four EMS-using groups which met many times over a six 

to twelve month period. The analysis for their mini-case studies focused on six 

themes: 

- Changes in use patterns over time 
- Adoption and adaptation of GDSS features 
- Meshing GnSS structures with existing group procedures and tasks 
- How group problems influence GDSS appropriation 
- General meaning of the GDSS to the groups 
- Critical junctures of structuration. 

To gather data for their analysis, the researchers reviewed videotapes of group 

meetings, and made annotated notes of group dynamics and tasks, and how the groups 

used the software. They also interviewed group members to gain additional insights 

into how groups appropriated the EMS technology. With this information, mini-case 

studies were prepared describing the characteristics and activities of the groups, 

especially as they related to use of the EMS software. 

There are several common features of both the micro and the global analytical 

techniques used by Poole and DeSanctis to study EMS structuration in groups. Both 

are interested in how an EMS is used (or are not used) by a group to complete its 

task. This includes understanding the features and capabilities of the software that are 
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used, and the process by which that use is actualized. In addition, both analyses are 

concerned with junctures which occur over the course of time the group spends 

working together. These common features to the micro and global analytical schemes 

form the basis for the development of a macro scheme. 

4.5.2 Macro Coding Scheme. This macro coding scheme is designed to provide a 

researcher insight into the structuring activities which occur in a group meeting. At 

the same time, it is simple enough to use for research involving large samples of 

groups or numbers of meetings. The scheme revolves around junctures which occur 

during group meetings. A juncture may either be an actual change in what the group 

is doing (i. e., a change from working on one task to working on another) or an 

attempt by a group member to change the group's direction or activity (Le., "I think 

it's time we stopped using the software and talked about things. "). Another way to 

conceive of a juncture is to consider it a point where the group either chooses to use 

the EMS software or chooses to accomplish the same task without using the software. 

There are four juncture points in this scheme. 

- AS Suggestion to ~ppropriate a ~tructure 

- XF EKogenous force 

- CD Conflict or dissatisfaction 

- TP Iransition noint. 
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AS is used when a group member suggests a rule or resource (process or procedure) 

the group should follow. XF occurs if there is an event outside the group which 

affects group dynamics. Examples would include hardware or software problems, or 

a fire alarm which caused the group to stop what it was working on. CD is used 

when a group member or members express dissatisfaction with the group. Conflict 

may occur between two or more group members over how the group should proceed, 

or dissatisfaction about the technology may be expressed. TP is an obvious transition 

between two time periods, such as when the group is told they have five minutes left 

to work before they must adjourn. 

Within the four junctures types, are three categories of activity: verbal discussion, 

electronic discussion, and individual reflection. Periods of verbal and electronic 

discussion need to be separated because most "real world" groups using EMS 

technology have a mixture of both in their meetings. Verbal discussion may fall into 

one of the following subcategories: 

- VK Verbal task (what the group is working on) 

- VP Verbal nrocess (how the group should accomplish its task) 

- VS Verbal ~ocial (social conversation not related to the task) 

- VT Verbal technology (features of the technology; problems with 

hardware or software) 

- VC Verbal private ~onversation. 
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Electronic discussions fit into one of the following two subcategories: 

- EF Electronic faithful (accentuate process gains) 

- EU Electronic nnfaithful (accentuate process losses). 

Nunamaker and his colleagues (Nunamaker et al., 1991) describe important sources of 

process losses and gains that are relevant to the study of EMSs. Common process 

gains include learning from more skilled members, more objective evaluation, and 

synergy. Common process losses include air time fragmentation where speaking time 

is partitioned among group members, free riding (group members rely on other 

members to accomplish goals), and domination of the group's time by one or more 

group members in an unproductive manner. Faithful use of an EMS accentuates 

process gains and overcomes or minimizes process losses. Unfaithful use of an EMS 

does just the opposite. 

When group members are working alone and are thinking or reading, it is coded: 

- IR Individual reflection. 

4.5.3 Using the Macro Coding Scheme. To actually use this macro coding scheme, 

the researcher must have access to transcripts of group meetings or to notes which 

contain a detailed description of the process and activities of the group. Junctures are 

coded first, and then the record of the group's meeting is coded by category and 

subcategory. A brief written description of what the group is doing or discussing is 
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noted. These notes will help ensure that the content of the discussion or activity is 

part of the analysis. Coding a 75-minute meeting, including time to prepare the brief 

written description, takes between 20 and 40 minutes. The length of time to code a 

transcript depends on the number of junctures and how much time the group spends 

talking verbally. 

I was the only coder of transcripts for this research. Other coders were not used 

because of time constraints and because of the perceived difficulty of finding people 

willing to perform this task. The scheme was implicitly validated by applying it to 

the 17 groups studied. Although many patterns were discerned for this research 

(these are discussed in the next chapter), no two groups worked in exactly the same 

way, and the coding scheme appears to be robust enough to handle these differences. 

In addition, the scheme was developed with the intent of also using it to analyze data 

gathered in a field study conducted two years ago. Using the coding scheme with this 

data will provide an opportunity to determine its reliability and validity. 

Here is an example of an application of the coding scheme to the transcript from one 

of the group meetings studied in this experiment. This is the group's second meeting, 

and it lasted 75 minutes. The group had four members but no one was the designated 

leader. "KC" refers to the researcher. 



Group 6, Session 2 

AS VP - 4 asks the group if they want to start by responding to all the 
questions [they were set up last time]. 
- group agrees 
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- 4 continues by saying then we'll talk about responding specifically to 
the letter from Gwen [Director of Undergraduate Programs] 

AS VP - 1 comes in late and asks what the group is doing. 4 responds: "Just 
finish what you haven't commented on and when we're finished doing 
that maybe we'll comment on each other's comments." 

VT - members ask each other questions about using specific tools 
- 1 & 3 ask KC about using GW [Group Writer] 

EF - long period of group putting in ideas, moving around from question to 
question 

TP VP - 2 asks 1 if she's done, and 1 responds that she still has her "own" 
question to answer 

VC - 3&4 have private conversation 
VT - 1 & 2 help each other out using GW 

AS VP - members realize they can edit each other's ideas in GW. 4 says: 
"Don't go changing .... " 1 responds: "Well I won't, I was just 
wondering. I was surprised, because I didn't think you could do that 
on any other program, and I'm like "Wow! . Well let's see, we'II just 
revise this whole person's experience at the U of A." 

EF - people still working 
VC - 3&4 have private, social conversation 

TP VP - 4 asks KC if they are going to be continuing what they're doing in 
their 3rd meeting 
- 3 asks KC if there's something specific for them to give to Gwen 
- 1 joins conversation and asks if they can merge the documents 
- 4 asks group "Should we create like a ... personal suggestions or 
something .... 1" 
- 3 & 4 quietly discuss some options 

EF - people working on different electronic sessions 
AS ED - 4 puts in a conference call to 2. she thinks it's neat. group members 

join in, lots of giggling about what's being typed . 
TP - KC gives 5 minute warning 
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A review of this coded meeting indicates leadership responsibility was shared by all 

members. At one time or another, all members made suggestions about how the 

group should proceed, when it should change tasks, or what the final group product 

should look like. Group members cooperate by helping each other use the technology 

and its features. Near the end of the session, member 4 discovers a feature of the 

software not described to the group by the researcher, and entices the other group 

members to join in an electronic conference call. Although the content of the 

discussion in the conference call is not known, the laughter and giggles indicate that 

this creative adoption of an EMS structure was used for socializing. 

4.5.4 Conclusions. Group dynamics can be studied at a very micro level by using a 

detailed coding scheme that categorizes each thought made by a group member, or 

they can be studied on a global level by preparing mini-case studies. I have proposed 

a technique that is easier to use and is less time consuming than a micro scheme, yet 

it provides a richer description of group dynamics than is typically provided in a case 

study. 



Chapter 5 

Analysis and Results 
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This chapter describes the analytical procedures used for this research, and the results 

of that analysis. Analysis of the data collected is done in three ways. First, 

questionnaire data are analyzed using the SPSS-X statistical analysis package. 

Second, transcriptions of verbal discussions during the meetings are coded and then 

summarized to capture the dynamics between group members and the software, as 

well as the dynamics among the group members. Third, descriptive data from the 

group's electronic discussions are compiled. Analysis of the verbal and electronic 

discussions is done to determine how use of the EMS technology differed across 

groups. 

5.1 Statistical Analysis of Questionnaire Data 

In this section, I describe the statistical analyses used to transform the questionnaire 

data into information. I begin by describing the development of a scale to measure 

three constructs: group progress, group process, and group communication. Then, I 

present the results of a multivariate analysis of these constructs, and the additional 

analyses conducted to further interpret those results. 
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5.1.1 Scale Development. Three constructs deemed important to the study of how 

groups using EMS interact over time are perceptions of group progress, the group 

process, and group communication. Items for these measures were taken from 

questionnaires used in previous EMS research at the University of Arizona and from 

an openness instrument developed by O'Reilly and Roberts and described in Price and 

Mueller (1986). The items were intermingled across constructs on the actual 

questionnaire.4 Here are the specific questions for each construct. 

Group Progress 
- My small group does not work together effectively. 
- The group is progressing towards completing our criticisms and 
recommendations for the final repOlt at about the rate I expected. 
- I feel I cannot get my point across to the group during our electronic 
discussions. 
- The outcomes of this group so far do not reflect my point of view. 
- The process by which the group is proceeding is clear to me. 

Group Process 
- This seems to be a good process to use to evaluate the College of Business. 
- Today's meeting was tedious and boring. 
- Using the computer technology makes it harder for me to work with the 
other people in my group to accomplish our goals. 
- I am satisfied with the process we are using to evaluate the College of 
Business. 

Group Communication 
- It is easy to mlk openly to all members of this group during our electronic 
discussions. 

4 This was done because the three specific factors were determined from post-hoc 
analysis. It was originally hypothesized that separate constructs for verbal and electronic 
communication would arise. The questionnaire was not pretested with a sample that was large 
enough for accurate reliability and factor analyses. 
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- It is easy to ask advice from any member of this group. 
- I find it enjoyable to talk verbally to other members of this group. 
- It is easy to talk openly to all members of this group when we have verbal 
conversations. 

All items were answered on a 5-point Likert scale. The points of the scale were 

strongly agree, agree, neither agree nor disagree, disagree, and strongly disagree. All 

items were coded for analysis such that a higher number represented a more positive 

response. 

5.1.1.1 Scale validation. For the analyses to validate these constructs, responses 

from the three points in time over which the data were gathered were summed and 

divided by three to yield an "average" response for that item. 

A correlation matrix of all scale items is shown in Table 5.1. Results indicate that all 

items in each hypothesized construct are significantly correlated with the other items 

in that construct. In general, items are more strongly correlated with the other items 

in the construct than they are with items in the other constructs. 

The results of the reliability analysis, along with item means and standard deviations, 

are presented in Table 5.2. All three constructs demonstrated an acceptable level of 

reliability with Cronbach's alpha's of 0.84, 0.86, and 0.84. 
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Table 5.1 Correlation Matrix 

- - -- -- - - -- -- - - - - - - --

Questionnaire Item Works Progr. Point Pt. of Process Good Mtg not Comp Sat. Talk Ask Enjoy Talk 
Effect. Rate Across View Clear Process boring helps Proc. e-dis Adv. Talk v-dis 

Works together 
effectively 

Progressing at rate .44** 
I expected 

Get point across in .54** .51** 
e-diseussions 

Outcomes rellect my .55** .29* .54** 
point of view 

Process is clear .54** .46** .49** .63** 

Good process to use .29* .26 .40** .37** .42** 

Meeting was not .43** .23 .32* .37** .49** .50** 
tedious or boring 

Computer use helps .40** .38** .59** .39** .41** .65** .44** 
me work wI group 

Satisfied with .38** .44** .53** .51** .56** .83** .50** .63** 
process 

Easy to talk openly .40** .35** .34* .30* .58** .29* .35** .36** .29* 
during e-discussions 

I Easy to ask advice .55** .31* .32* .38** .57** .35** .59** .33* .31* .53** 
I 

I 

Enjoyable to talk .33* -.02 .24 .32* .37** .35** .27* .23 .27* .50** .48** 
I 

verbally wI group 
---- -
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Questionnaire Item Works Progr. Point Pt. of Process Good Mtg not Comp Sat. Talk Ask Enjoy Talk 
Effect. Rate Across View Clear Process boring helps Proc. e-dis Adv. Talk v-dis 

Easy to talk openly: .32* .25 .45** .37** .52** .35** .31 * .29* .31* .62** .67** .66** 
verbal conversations 

*=p<.05; **=p<.OI 
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Table 5.2 Item and Scale Characteristics 

Cronbach's 
Questionnaire Items Mean S.D. Alpha 

Group Progress .84 
- Works together effectively 4.05 0.58 
- Progressing at rate I expected 3.96 0.54 
- Get point across in e-discussions 3.98 0.61 
- Outcomes reflect my point of view 3.96 0.67 
- Process is clear to me 3.82 0.62 

Group Process .86 
- Good process to use 3.94 0.76 
- Meeting was not tedious or boring 3.56 0.72 
- Computer use helps me work wi group 3.78 0.80 
- Satisfied with process 3.80 0.79 

Group Communication .84 
- Easy to talk openly: e-discussions 4.21 0.52 
- Easy to ask advice 4.14 0.58 
- Enjoyable to talk verbally 3.92 0.60 
- Easy to talk openly: verbal 4.01 0.59 

conversations 

Next, the data were analyzed by doing a factor analysis with mean substitution for 

missing values and varimax rotation. Three factors resulted from this analysis, with 

each item loading on the hypothesized factor at a minimum level of 0.54. Together, 

the factors accounted for 68 percent of the variation in the data. The results of the 

factor analysis are presented in Table 5.3. 
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Table 5.3 Factor Analysis 

Factor 1 Factor 2 Factor 3 
Group Group Group 

Questionnaire Items Progress Process Commun. 

Works together effectively 0.69 0.15 0.35 

Progressing at rate I expected 0.79 0.14 0.01 

Get point across in e-discussions 0.72 0.36 0.16 

Outcomes reflect my point of view 0.61 0.31 0.30 

Process is clear to me 0.59 0.30 0.49 

Good process to use 0.09 0.91 0.21 

Meeting was not tedious and boring 0.22 0.54 0.38 

Computer use helps me work with group 0.36 0.73 0.11 

Satisfied with process 0.33 0.85 0.11 

Easy to talk openly during e-discussions 0.32 0.10 0.71 

Easy to ask advice 0.32 0.17 0.75 

Enjoyable to talk verbally wi group members - 0.08 0.21 0.83 

Easy to talk openly during verbal discussions 0.20 0.14 0.83 

NOTE: Bold typeface indicates the factor the question loaded on most heavily. 

5.1.2 Multivariate Analysis. Three multivariate analysis of variance tests were 

conducted to determine the relationship between the three constructs described above 

and the independent variables of designated leadership and time. Nine groups were 

randomly selected to receive the designated leadership treatment, and within each 

group, one of the members was randomly selected as the designated leader. Eight 
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groups served as control groups and did not receive the treatment. Time was 

considered an independent variable in the sense of "the passage of time." Each group 

meeting was considered a separate condition for a repeated measures analysis. All 

groups met three times over a two-week period. 

A multivariate, nested, repeated measures design was used to perform a univariate 

estimation with sequential sums of squares. This is an orthogonal decomposition so 

the sums of squares in the model add up to the total sums of squares (SPSS-X User's 

Guide, 1988). Time is a within subjects factor. Designated leadership is a between

subjects factor and is nested within group. Designated leadership is nested within 

each group because of the latitude given individual groups in determining for 

themselves how they would complete the task. It was decided that the initial analysis 

should be group by group to account for these possible differences. Each of the three 

constructs described above are used as a separate dependent variable. The results of 

the three analyses are presented in Tables 5.4, 5.5, and 5.6. 

A review of the information in Tables 5.4,5.5, and 5.6 indicates that hypotheses HI, 

H2, and H3 were not supported. The results indicate support for hypothesis H4. 
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Table 5.4 Univariate MANOVA Results with Group Progress as Dependent Variable 

Sig. of 
SS DF MS F F 

Groups within Designated 
Leadership by Time 69.86 30 2.33 0.59 n.s . 

Time 310.33 78 3.98 60.95 . 025 

Table 5.5 Univariate MANOVA Results with Group Process as Dependent Variable 

Sig. of 
SS DF MS F F 

Groups within Designated 
Leadership by Time 39.35 30 1.31 .37 n.s. 

Time 262.11 74 3.54 4.66 n.s. 

Table 5.6 Univariate MANOV A Results with Group Communication as Dependent 
Variable 

Sig. of 
SS DF MS F F 

Groups within Designated 
Leadership by Time 54.04 30 1.80 0.85 n.s. 

Time 165.00 78 2.12 30.72 .05 
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Designated leadership was not significant for any of the three dependent variables. 

Time was significant for group progress and group communication. I-tests for these 

two variables were run to determine when time was important: time between meeting 

A and meeting B, meetings B and C, and meeting A and meeting C. Results are 

shown in Table 5.7. Type 1 errors increase as the number of analytical comparisons 

increase, and so a modified Bonferroni Test was used to verify the significance of the 

!-tests results (Keppel, 1982). The modified Bonferroni Test takes the alpha level and 

divides it by the number of comparisons to obtain a new alpha level which must be 

obtained to claim significance. For example, if an alpha of 0.05 was deemed 

acceptable, an analysis with 3 comparisons would have to obtain an alpha of 0.016 to 

demonstrate the same degree of significance. 

A review of the information presented in Table 5.7 shows that group members 

developed more positive attitudes about their progress over time. As they went from 

Meeting A to Meeting B and Meeting B to Meeting C, group members had a clearer 

understanding of how their group was approaching the task to evaluate the 

undergraduate programs in the business school, and they believed their groups were 

working towards completion of the task in an appropriate and timely manner. 
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Table 5.7 Group Progress and Group Communication Over Time: Means, standard 
deviations, and !-tests results 

Dependent Variables Meeting Mean S.D. N l-Value1 

Group Progress A 3.53 0.57 59 5.50*** 

B 3.95 0.54 

B 3.93 0.55 56 4.60*** 

C 4.15 0.55 

A 3.53 0.57 57 7.58*** 

C 4.15 0.55 

Group Communication A 3.78 0.60 59 5.00*** 

B 4.17 0.51 

B 4.15 0.51 56 2.44 

C 4.27 0.54 

A 3.77 0.62 57 7.05*** 

C 4.26 0.54 

1 Significance of l-tests calculated using the Modified Bonferroni Test. ***=p<.OOl 

Information in Table 5.7 also indicates that there was a significant increase in open 

communication among group members between Meeting A and Meeting B. It appears 

that as people became more familiar with the technology and each other, they felt 

more comfortable communicating openly during their verbal and electronic 

discussions. Although the actual value on the open communication construct 



increased between Meetings B and C, it was not a statistically significant increase 

when the conservative modified Bonferroni test was used to indicate significance. 
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A doubly multivariate analysis with all three factors as dependent variables in the 

same analysis was not done because the effect of each factor acting alone was of 

interest. If significance was found, it would have been necessary to run univariate 

tests with each of the three constructs analyzed separately in order to decompose the 

results of the doubly multivariate analysis. It was decided to minimize the number of 

planned comparisons to keep the familywise error rate as low as possible and 

minimize the increase in type I error (Keppel, 1982). 

5.2 Use of an EMS 

In this section, I present the results of qualitatively analyzing the verbal and electronic 

discussions of group members. Analysis of the two methods of discussion is done in 

parallel to glean a more complete view of the dynamics at work and patterns of use 

which occurred. 

5.2.1 Coding of Verbal Discussions. Transcripts of verbal conversations were made 

from audio tapes of each meeting, and verified by viewing a videotape of each 

meeting. These transcripts were then coded using the coding scheme described in 
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Chapter 4. A chronicle of each group's activities during the three meetings is in 

Table 5.8. ItDLIt after the group number indicates that the group had a designated 

leader. Two junctures are included in Table 5.8: exogenous forces (XF) and conflict 

or dissatisfaction (CD). That is because the junctures were used to identify time 

periods for analysis, and thus, are not important in and of themselves. Exogenous 

forces and conflict or dissatisfaction are included because they may lead to an 

unanticipated outcome or change in the group's activities. 

Table 5.8 Summary of Activities during Group Meetings 

I Group I Meeting A I Meeting B I Meeting C I 
I-DL VP/VT-EF-VP-EF VP-XF-VT-EF-VP-VK VP/VT-CD-

VP/VT-
EF-VP-EF 

2 IR-VC-EU-VP/VT-EF- CD-EU-EF-VC-VP- VP 
VP-EF EU-CD-VP 

3 VPIVT -EF-VP-EF EF-VPIVT-EF-VP/VT IR-VP-VK-IR-VP 

4 VP/VT-EF-VP/VT- VP-VS-EF-EU-VP-EU VS-VP-EU-EF-EU-
EU-EF VP 

6 VP/VT-EF-VP VP/VT-EF-VPIVT- VPIVT-IR-EF-VS-
EF-VP-EF-EU VP/VT-EF 

7-DL VP/VT-EF-VP-EU- VP-EF-VK VP-VKlEU-VP 
VP/VT-EF-EU 

8 VP/VT-EU-VP/VT- VP-EF-VP/VT-EF-VP VPIVT -VKlEU 
XF-EF-VP 

9-DL XF-EF EF-VK VKlEU 

lO-DL VT-EF VP-EF-VP-EF VP-EF-VKlEU 



I Group I 
11 

12-DL 

13-DL 

14-DL 

15-DL 

16-DL 

17 

18 

Legend: 
VP 
EF 
EU 
VS 
"/" 
"_" 

DL 

Meeting A I Meeting B I Meeting C 

VP/VT-EF VP-EF-VP-EF EF-VP/VT-VK-EF 

VP/VT-EF-VP-EF VP-EF-VP-EF VP-VK-VKlEU 

VP-EF-VP-EF VP-VS-EF-VS-VP VP-VK 

VP/VT-EF-VP-EF VP/VT-EF-VP-EF VP-EF-VKlEU 

VP/VT-EF-VP-EF EF-VP-EF VP-EF 

VP/VT-EF VP/VT-EF-VP-VK- VS-VP-VT-VP/EU 
VP/VT-EF-VP-EU/VK 

VP/VT-EF-VT-EF VP-EF-VP/VT -EF-VP VP-VKlVS-VP-EF-
VT-VP/EU 

VP/VT-EF EF-VP/VT VP 

Verbal Process VT Verbal Technology 
Electronic Faithful VK Verbal Task 
Electronic Unfaithful XF Exogenous Force 
Verbal Social CD Conflict or Dissatisfaction 
Discussion moved back and forth between these activities 
Sequential events 
Group had a designated leader 

An analysis of the code patterns that emerged indicated that groups participated in 

some or all of the following activities. 
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I 

- Verbal process discussion in tandem with verbal technology discussion. All 

groups used the technology from the beginning. Their verbal discussions of 

what they wanted to do were closely tied with discussions of how the 

technology could help them accomplish that task. In tum, these discussions 



were tied to talk of how to use the specific features of a given tool to 

accomplish the task. 
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- Verbal discussion of the task. During these times, the group would verbally 

discuss issues related to the task (evaluation of undergraduate education in the 

business school). Sometimes this was an open conversation with no note

taking, and at other times, the group would have a verbal discussion while one 

group member entered notes or a summary of their discussion into one of the 

electronic tools. 

- Unfaithful electronic discussions. There were two reasons for coding an 

electronic discussion as unfaithful for this study. One is when the technology 

is used primarily for a social discussion rather than task-related discussion. 

The second is when the technology is used primarily for note-taking during 

verbal conversations. A brief description of each of these situations follows. 

Eight of the seventeen groups discovered the conference call feature of the software. 

This feature permits the initiator to invite other people to join in an electronic 

conference call which is conducted outside the discussion in any of the electronic 

tools. The feature was not described to the participants at the beginning of the 

experiment, but many people found the feature on their own. In all cases but two, 
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the discussions held via conference call were used for group socializing. Based on an 

analysis of the transcripts, one reason for initiating these calls was so that group 

members could "talk" privately without fear that their verbal conversations would be 

recorded. These conference calls were unfaithful in the sense that they were used as 

a diversion from working on the task. 

Eight groups also appointed a scribe who took notes and summarized comments while 

the group had a verbal discussion. This was marked unfaithful electronic use because 

it negated two of the features of an EMS: parallel processing and anonymity. 

Another pattern that can be discerned from the summarized information in Table 5.8 

is verbal process discussion in tandem with verbal technology discussion followed by 

faithful use of the technology (VP/VT-EF). This pattern occurred twelve times across 

all 17 groups during Meeting A, eight times during Meeting B, and only twice during 

Meeting C. This indicates that initially group members needed lots of verbal 

discussion to decide how they would proceed and how they would use the technology 

before they could actually use the technology as it was designed to be used. There 

are at least two explanations for why this pattern occurred less frequently with the 

passage of time. First, experience may have taught group members how to work 

effectively as a unit and how to use the technology, and so they did not need to 

engage in procedural or technical discussions in order to complete their task. A 



100 

second explanation is that procedural options decreased as the group members made 

progress on the task. As groups moved closer to completing the task, their "next 

steps" were more obvious to them. For additional analysis of these patterns, one 

needs to review the brief explanation that goes with each coded category (see Section 

4.5.2 for an extended example) in order to glean a deeper understanding of the 

dynamics in each group. 

5.2.2 Coding 0/ Electronic Discussions. Table 5.9 contains a list of all of the 

software sessions created during each of the three meetings by all groups. Tools are 

listed under the meeting in which they were initiated; however, group members 

frequently had electronic discussions in software sessions during meetings other than 

the meeting in which the session was created. The forward slash (n /") indicates that 

group members moved back and forth between several sessions without intentionally 

working concurrently in anyone session. A dash (If_If) indicates that the use of the 

tools was sequential. All group members used the same tool concurrently. 

Fourteen of 17 groups used Electronic Brainstorming to generate ideas. The 

brainstorming tool permits the user to enter no more than five typed lines of text for 

each idea. Nine of these groups then decided to use a tool which allows a greater 

expansion and explanation of ideas such as Topic Commenter or Group Outliner. 

Only four groups used the Vote tool to evaluate ideas, although ten groups used 
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Group Writer to summarize and discuss the ideas they thought were most important. 

In a sense, groups used Group Writer as an informal evaluation tool. 

5.2.3 Cross-analysis of Verbal and Electronic Discussions. Additional qualitative 

analyses were done by comparing and summarizing information found in both the 

verbal and electronic discussions. Table 5.10 provides a summary of verbal 

discussions. 

Information in this table indicates whether the group conducted most of its work via 

concurrent electronic discussions. Concurrent work was determined by reviewing 

summaries of the verbal discussions and comparing that information with the specific 

software tools started during a meeting. The amount of time spent with all group 

members using a tool at the same time (concurrent work) versus time spent with 

group members moving from one tool to another independent of what other group 

members were doing (parallel work) was used to determine whether the group 

conducted most of its work concurrently or in parallel. 

Table 5.9 Software Sessions Created in Each Meeting 

Group Meeting A Meeting B I Meeting C 

I-DL I EB-EB J TC-CA IGW 



I Group 

2 

3 

4 

6 

7-DL 

8 

9-DL 

lO-DL 

11 

12-DL 

13-DL 

14-DL 

15-DL 

16-DL 

17 

18 

Legend: 
EB 
TC 
GO 
"_II 
DL 

I Meeting A I Meeting B I Meeting C 

EB/EB/EB EB/EB * 
EB/EB/EB/EB/EBI GW-VO * 
EB-TC-GO 

EB/EB/EB-VO EB/EB/EB/EB/EBI EB/EB/EB/EB/EB-
EB-VO VO 

EB/EB/TC EB/TC-GW GW 

EB/EB-GO * GW 

EB/TC TC-VO-TC-VO GW-GW-GW-GW 

TC GW * 
EB-EB EB-EB-EB-EB-EB EB-CA-GW 

EB/EB/EB/EB/EBI EB/EB/EB-TC-TC- GW 
EB TC 

EB-EB EB-EB-CA GW 

GO * * 
EB/EB/EB CA/CA/CA * 
EB-CA-TC GW GW 

GO GW GW 

EB/EB/EB/GO GW * 
EB/EB/EB/EB/EBI EB/EB/EB/EB/EBI * 
TC EB/VO/VO 

Electronic Brainstorming 
Topic Commenter 

CA Categorizer 
VO Vote 

Group Outliner GW Group Writer 
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I 

Concurrent Work in 1 Session 
Group had a Designated Leader 

"I" Parallel Work in Sessions 
"*" No new sessions created 

------ - --- ---- -------------
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Table 5.10 Summary of Verbal Discussions 

Reasons Unusual 
for Appropriations 

Desig. Concurrent Maintain Changing or Discussions 
Group Leader Work Pattern Pattern about Technology 

1 Yes Yes No Leader Discuss equal 
participation 

2 No No Yes Negative person 
pushes others to 
complete task early; 
conference call for 
socializing 

3 No Both No Efficiency Conference call for 
Verbal socializing 

4 No No Yes Conference call for 
socializing 

6 No No No Verbal Conference call for 
socializing; 
conference call to 
make a decision 

7 Yes Yes No Leader Conference call for 
Verbal socializing 

8 No Yes No Software Conference call for 
Verbal socializing; discuss 

spirit of technology 

9 Yes Yes No Verbal 

10 Yes Yes No Efficiency 
Verbal 

11 No Both No Efficiency 
Verbal 

12 Yes Yes No Verbal Discussion of EBS 
process 
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Reasons Unusual 
for Appropriations 

Desig. Concurrent Maintain Changing or Discussions 
Group Leader Work Pattern Pattern about Technology 

13 Yes Yes No Leader Set up section in GO 
Verbal for socializing; 

handmarked final 
document 

14 Yes No No Verbal Discussion of 
working concurrently 

15 Yes Yes Yes 

16 Yes Yes Yes Leader removes 
anonymity from 
group 

17 No No No Verbal Conference call for 
socializing 

18 No No Yes Almost no verbal 
discussion. All 
process discussion 
done electronically 

Table 5.10 also shows whether the group changed its tactics for using the technology 

over the course of its three meetings, and the primary reason for this change. 

"Leader" indicates group leadership played a role in this change. At times, the 

designated leader or the person who emerged as the group leader would suggest the 

change. In Groups 1 and 13, the group's leader was challenged by another group 

member and this conflict resulted in a change in the way the group approached the 
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task. Group 7' s designated leader abdicated his responsibility after leading the group 

for about three-quarters of the first meeting. Another person offered to assume the 

responsibility, and he changed the process the group used. 

A second reason for changing a group's working pattern was the group's decision to 

engage in verbal conversation about the task. Typically, this change occurred during 

the group's third meeting. Most often, the group used the electronic discussion to 

generate their initial ideas about the task, and then summarized their ideas aloud while 

one group member entered notes into the computer. 

A summary of the groups' electronic discussions are found in Table 5.11. Electronic 

discussions held by each of the groups were analyzed in three ways. First, a count of 

electronic sessions (Le., Electronic Brainstorming, Group Outliner) created by group 

members in each meeting was made. All groups fit into one of the following four 

patterns: 

- One Person: one person set up all the sessions in all 3 group meetings. 

- Leader Emerges: several group members set up sessions in the first meeting, 

but only person set up sessions in the second and third meetings. 

- Rotated: one person set up sessions in the first meeting, a second group 

member set up sessions in the second meeting, and a third group member set 

up sessions in the third meeting. 
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- Shared: several group members set up sessions across all three meetings. 

The session leadership style for each group is shown in Table 5.11. 

Electronic discussions were also analyzed by reading the comments, and classifying 

comments into three categories: task, process, and social. Almost all comments in all 

groups were task related. In other words, the comment expressed a person's idea or 

opinion about the undergraduate programs in the business school. Process comments 

were those where a group member asked other members to clarify the question that 

was to be addressed or indicated that they were ready to move on to another task 

(e.g., "I think I am running out of comments and suggestions. "). Social comments 

were electronic comments not related to the task or process (e.g., "Come on #2 get 

the spell check out and start using it. "). As shown in Table 5.11, groups that made 

electronic process comments also shared social comments electronically, with the 

exception of Group 17. 

The third way to distinguish electronic discussions was whether the group used the 

conference call feature. This feature was not described to group members, but as the 

information in Table 5.11 indicates, eight groups discovered the feature on their own 

and initiated conference calls with other group members. Conference calls were used 

primarily for social discussions, although sometimes they were used for process 

discussions. 
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Table 5.11 Summary of Electronic Discussions 

Desig. Session Process Social Conference 
Group Leader Leadership Comments Comments Call 

1 Yes One Person None None No 

2 No Leader Emerges Some Some Yes 

3 No Shared None None Yes 

4 No Shared Some Some Yes 

6 No Shared None None Yes 

7 Yes Leader Emerges None None Yes 

8 No One Person None None Yes 

9 Yes Rotated Some Some No 

10 Yes Rotated Some Some No 

11 No Shared None None No 

12 Yes Rotated Some Some No 

13 Yes One Person Some Some No 

14 Yes Shared None None No 

15 Yes One Person Some Some No 

16 Yes One Person None None No 

17 No Leader Emerges Some None Yes 

18 No Shared None None Yes 

5.2.4 Patterns of Use. I begin this section by describing patterns that did or did not 

appear relative to the five propositions presented in Chapter 3. Then I present 

observations of several other patterns of use which occurred. 
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5.2.4.1 Designated leaders. There are two propositions about the effects of 

designated leadership. Both propositions PI and P2 receive at least partial support 

based on qualitative analysis of verbal and electronic discussions. It appears that 

groups with a designated leader appropriate different structures than groups without a 

designated leader. Four pieces of information support this conclusion. Seven of nine 

groups with a designated leader worked concurrently on the same electronic sessions 

from the very beginning. None of the eight groups without a designated leader began 

with all group members working concurrently on the same electronic sessions. The 

second piece of confir~atory evidence is that only one of nine groups with a 

designated leader used the conference call feature, but seven of eight groups without a 

designated leader appropriated this feature. The third reason for concluding that 

groups with a designated leader appropriated different structures is that while only 

four of the 17 groups used the voting tool to evaluate ideas, none of those four groups 

had a designated leader. Finally, eight of nine groups with a designated leader 

engaged in some verbal conversation about the task during the course of their three 

meetings, while only three of the eight groups without a designated leader verbally 

discussed the task. 
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The second proposition involving designated leadership states that groups with a 

designated leader will follow a more structured and task-oriented approach from the 

beginning, but by the end of the three meetings, all groups will be equally structured 

and task-oriented. A review of the qualitative information contained in transcripts of 

verbal and electronic discussions indicates that groups with a designated leader were 

more task-oriented than groups without a leader in the beginning, however, there is 

only a single piece of evidence to support the statement that all groups were equally 

task-oriented by the end of the third meeting. 

As noted above, seven of nine groups with a designated leader worked concurrently 

on the same electronic sessions from the very beginning. An eighth group had a 

verbal discussion about whether their work would be more effective if they worked 

concurrently. Working concurrently permitted group members to engage in 

simultaneous electronic conversations with each other. As discussed in Chapter 2, 

parallel and simultaneous communication is one of the features of an EMS which 

supports collaborative work. Groups that worked concurrently followed a more 

structured process because all group members implicitly or explicitly agreed to work 

on the same electronic session at the same time. 

Groups which worked in parallel on more than one electronic discussion (initially, all 

eight of the groups without a designated leader) followed a less structured process. 
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Group members could independently choose the electronic conversation they wanted 

to participate in, and move between these electronic sessions at will. However, some 

group members may have found it more difficult to engage in electronic 

"conversation" because not everyone was participating in the same discussion at the 

same time. A member of Group 8 made a verbal comment filled with frustration with 

the parallel discussions her group was having: "But aren't we supposed to be like 

working together? I think I'm losing the whole idea of this. I don't understand how 

we all get tuned in to each other's computers or whatever." 

Another indication that groups with a designated leader were more structured over the 

course of their three meetings is that only one of these nine groups discovered and 

experimented with the conference call procedure. Those groups that appropriated the 

conference call function generally did so to socialize. Only two of eight groups used 

the conference call to make a decision or discuss the process they would use to 

complete the task, and one of these two groups also used the conference call for 

social reasons on another occasion. One piece of conflicting evidence is that five of 

the nine groups with a designated leader did include at least one social comment 

within their electronic discussions, and only two of eight groups without a designated 

leader did so. Including social comments within electronic comments was less 

intrusive to the group process, however, because group members could read the 

comment, and then continue on with . their electronic task discussion. Participating in 
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a conference call required exiting from an electronic discussion and overtly choosing 

to join a conference call which another group member had initiated. Thus, groups 

that appropriated the conference call feature were less task-oriented than those which 

did not. 

The only piece of evidence which indicates that all groups were equally task-oriented 

at the conclusion of their three meetings is that 13 of 17 groups worked concurrently 

by the third meeting. Three of the four groups still participating in parallel electronic 

discussions had no designated leader. The fourth group (Group 14) had a designated 

leader and had a concurrent, verbal task discussion during its third meeting with one 

group member serving as scribe and typing ideas into an electronic session created 

during the second meeting. This provides limited support for the proposition that all 

groups, whether with or without a designated leader, would be equally structured and 

task-oriented by the end of the third meeting. 

5.2.4.2 Use of Software Tools. Propositions P3 and P4 deal with the choice of 

software tools made by groups. There is no distinction made between groups with 

and those without a designated leader. P3 states that groups will follow a pattern of 

generating, organizing, evaluating, and elaborating on ideas. There is partial support 

for this proposition. All groups began by generating ideas. Group 2 did not do 

anything else during its three meetings, however, this group was dominated by a 
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member with a very negative attitude. This person began the second meeting by 

saying "What are we supposed to be really doing beyond what we already did?" in a 

nasty tone of voice. His negativity permeated all three meetings, and contaminated 

the other group members' willingness to complete the task. Groups 4 and 18 went a 

step further than Group 2 and evaluated ideas in addition to generating them. 

Although Group 18 had one Topic Commenter session, the session only had six 

comments and was used for idea generation rather than idea elaboration. Group 13 

used Group Outliner to organize the ideas that were generated and discussed. They 

also evaluated the ideas, but the evaluation was done manually with one group 

member using a highlighter pen to mark specific comments on a hardcopy report of 

their electronic discussion. The evaluation was done manually because a domineering 

group member wanted the group to conclude its final meeting quickly. Another group 

member who had "managed" his domineering nature during the previous two 

meetings did not attend the third group meeting. 

Categorizer, Topic Com menter, and Group Outliner were all used for several 

purposes including organizing, generating, and expanding ideas. This is congruent 

with the features designed into the tools, and all groups using them thus appropriated 

the software tools in ways generally faithful to their design. The use of Group Writer 

was less consistent. In addition to being used as a group editing tool which includes 

organizing, generating, and expanding ideas, it was also used as an ad hoc tool for 

. - ------_. --------
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evaluating ideas. Seven of 12 groups (1, 3, 6, 10, 12, 15, and 16) used this tool to 

summarize their ideas and focus on the issues that they thought were most important. 

Five groups (Groups 7, 8, 9, 10, 12) did not use Group Writer for group editing. 

Instead, these groups had one member serve as scribe and type a summary of the 

ideas expressed verbally by other group members into the Group Writer session. In 

Group 7, one member asked, "Who wants to type?" and another group member 

suggested that it would be easier to have one person type while the others dictate the 

ideas. 

Only Group 8 followed the entire process of generate, organize, evaluate, and expand 

ideas expected in Proposition P3, although as described above, almost all groups 

included several of these steps during the course of their deliberations. Thus, P3 is 

given only partial support. 

Proposition P4 states that all groups will use tools that allow greater expression and 

elaboration of ideas than is possible with the basic brainstorming tool. As described 

above, an analysis of the software tools used by the groups supports this proposition. 

With the exception of Groups 2 and 18, all groups used Categorizer, Topic 

Commenter, Group Outliner, or Group Writer so that they could elaborate on their 

ideas. For example, Group 11 has a discussion about whether to use Topic 
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Commenter instead of Electronic Brainstorming. One members says, "1 guess all we 

want to do is expand on what we've already been talking about." 

5.2.4.3 Domination by a group member. Proposition P5 states that if a group 

member wants to dominate the group's work and dictate its use of the technology, he 

or she will be able to whether or not the group has a designated leader. This 

proposition is supported with a qualitative analysis of electronic and verbal 

discussions. Three groups -- 2, 13, and 16 -- had strong-willed and verbal members 

who were able to dominate the group's work over the course of the three meetings. 

Two of the groups had a designated leader and one did not. Here is a brief 

description of what happened in each of the three groups. 

Member 1 in Group 2 dominated his group's meetings with his negative comments 

and attempts to cut short group discussion and complete his responsibility for 

participating in the experiment. Three of the four members of this group knew each 

other, but neither of Member I's friends were successful in tempering his negativity. 

He discovered and used the conference call feature within the first 15 minutes of the 

first meeting, and judging by the group's laughter, the discussion in the conference 

call was not task related. At the beginning of the second meeting, Member 1 asked, 

"What are we supposed to be really doing beyond what we already did?" Other 

group members responded that they had only dealt with the first of three questions, 
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and 1 made negative comments about what had been accomplished so far. A little 

later in the session, he announced, "Why keep going, beating a dead horse? ... I'm 

tired of talking with my fingers." Other group members suggested other topics that 

could be discussed electronically but Member 1 was not interested. At the end of the 

second meeting, Member 1 suggested for the third time that the group had completed 

its task. Member 3 did not agree with this assertion. 

Between Group 2's second and third meeting, Member 1 told the researcher that the 

group didn't need to come back for its third session. When reminded that not all 

members had agreed with that at the last meeting, Member 1 remarked, "I convinced 

him to change his mind." Member 1 was not happy when told that the group would 

still need to convene for its third meeting. At the beginning of the third meeting, 

three of the four participants were present. Member 1 said, "Hey, we got a quorum 

here! Three of us. This does not have to be unanimous!" Member 3 arrived shortly 

thereafter, and 10 minutes later, the group told the researcher they were finished. 

Member 3 in Group 13 was equally anxious to have his group complete its task in as 

short a time as possible, although his demeanor was not negative. During the first 

two meetings, Member 1 was able to keep Member 3' s eagerness to complete the task 

early in check. The two were friends, and as the designated leader, Member 1 

effectively kept the group focused on its task. Member 1 did not attend the third 
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meeting, and Member 3 immediately took control of the group. He suggested that the 

group review the hardcopy printout of its electronic discussions and mark the key 

points with a highlighter pen. Member 2 noted that Member 1 had vetoed this 

suggestion during the previous meeting, but Member 3 said that since Member 1 

wasn't at the meeting, the group could decide for itself. While members 2 and 4 

reviewed the group's electronic discussions on their computer monitors, Member 3 

led a brief verbal discussion of the important points raised in their electronic 

discussion and marked these with a highlighter pen. After the meeting, Member 4 

privately told the researcher that he was disappointed with the way the final meeting 

had been conducted. He shrugged his shoulders when asked why he didn't verbalize 

his objections, implying that there was no stopping Member 3's course of action. 

Group 16's designated leader fulfilled her responsibilities by serving as a benevolent 

dictator. She told the group the process she thought best for it to use to accomplish 

its task, and none of the other group members challenged her proposal. During the 

group's third meeting, the designated leader suggested that the group should organize 

its comments by member number so that the Director of Undergraduate Programs 

could view a person's ideas in toto. This totally removed anonymity among the group 

members. She led the group through a concurrent process of categorizing ideas by 

member, with different members occasionally asking aloud, "Who put in the comment 

about .... 1" so that they could correctly categorize everyone's ideas. No one in the 

. -----------------------



group challenged the leadership of the designated leader or her techniques for 

fulfilling the responsibilities of the designated leader. 

None of the other 14 groups had members who successfully dominated the group's 

work as much as the people just described. Members in the other groups made 

process suggestions and challenged others' ideas, but none tried as hard to impose 

their opinions on the other group members. 
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5.2.4.4 Categories of Use. A review of all of the qualitative data gathered from the 

groups' verbal and electronic discussions indicates that most of the groups can be 

placed into one of the following four categories: 

Software as Participant 

Software as Inanimate Object 

Domineering Group Member 

Total Electronic Discussion 

Groups 1,3,6,11,15 

Groups 7,8,9,10,12,14 

Groups 2,13,16 

Group 18 

The monikers "software as participant" and "software as inanimate object" were 

suggested by Janis Forman, a professor of Management Communication at UCLA, in 

a personal conversation (1993). The characteristics of all of the categories are briefly 

described next, along with explanations of why the different groups were placed in 
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that category. These characteristics were derived from my analysis of the dynamics 

which occurred within the different groups. 

Software as Participant refers to a group's recognition that the characteristics of the 

software determine to some extent how a task is accomplished. The group 

acknowledges that use of the software may preclude more traditional ways of 

approaching the task, and successfully matches software tools and features of the 

software to the task. General characteristics of all groups in this category include the 

following: 

- Verbal discussions in which the appropriateness of the process or technology 

being used are questioned. Group members respond to these discussions by 

appropriating and using tools in ways which are faithful to and consistent with 

their design. 

- Leadership is either shared among group members, or if there is a single 

leader, the group also has members who insist on being active, questioning 

participants. Leadership tends to be effective. 

- Most of the electronic work accomplished in the group is done concurrently 

rather than in parallel. 
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- Most, if not all, task discussion is done electronically. 

- The group encounters no major software problems over the course of their 

three meetings. 

Verbal discussions or comments made by group members illustrate these points. 

Early in Group 1 's second meeting, Member 4 initiates a group process discussion 

this way: 

The one thing I notice going through and reading this over again [the group's 
electronic comments from its first meeting], the group still has to decide on a 
topic and the actual question they're discussing. It's not totally computer 
driven. I mean, there has to be some verbal agreement amongst us to do all 
this. So we need to do more talking (laughs). I don't know, I just made this 
assumption. I don't know about everyone else, but I made this assumption just 
because we were doing this on a computer, that it was like hush-hush, nobody 
talked. You know, nobody would say anything. 

After this, the session leader suggests that the process is about gathering ideas 

anonymously and reaching consensus. Member 4 tries to initiate verbal task 

conversation again in the third meeting, and the session leader reminds him that the 

purpose of the technology is to help level the playing field so that everyone can 

participate equally and no one dominates the discussion. Three of the four group 

members engage in a spirited conversation about how to proceed and how best to use 

the technology. In the end, the group decides to use Group Writer with group 
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members working concurrently in different sections of the group document to 

comment on everyone else's ideas. 

During its second meeting, Group 6 is using Group Writer to review each other's 

ideas, and one of the members realizes that she can edit the comments other members 

have entered. Here's a segment of that verbal conversation. 

4: Don't go changing .... 

1: Well I won't, I was just wondering. I was surprised, because I didn't 
think you could do that on any other program, and I'm like "Wow! 
Well let's see, we'll just revise this whole person's experience at 
[university where study took place]." 

The group then continued its concurrent work in Group Writer with no member 

materially changing another's experience at the University. 

Software as Inanimate Object refers to groups which try to apply their traditional 

ways of working to an EMS-supported meeting, and do not successfully modify their 

work habits to mesh with the technology. Based on my analysis, groups in this 

category are characterized by the following: 

- Motivation to complete the task, but more than occasional ineffective or 

unfaithful use of the technology. 
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- Less effective leaders who are not able to consistently guide and direct the 

process. Some group members may display signs of boredom with the process 

and/or task. 

- Some or all of the electronic work is done in parallel. 

- May encounter problems in using the software that are not easily solved in a 

short amount of time. 

Here are several examples taken from the transcripts of verbal conversations to 

illustrate these points. Group 7's designated leader helped the group through its first 

brainstorming session. He and Member 3 did significantly less keyboarding in the 

session than either Members 1 or 2. Fifteen minutes into the meeting, the designated 

leader asked the others if they were ready to move on saying, "We've kind of beat 

this one down, I think, pretty good. Does anybody have any comments they want to 

make at all? [no response] Okay, let's exit this thing." A minute later he says, 

"You know, I really don't like being leader. I'm just getting confused in what I have 

to do." The group flounders for awhile after this, with the abdicated leader and 

Member 3 experimenting with the conference call feature. Member 1 assumes the 

leadership role, and sets up a new electronic session in Group Outliner for the group 

to work on. 
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Group 8 encountered software problems during the first 40 minutes of their first 

meeting, but they assumed that the problem was due to their inexperience with the 

technology and they didn't ask the researcher for help. They did not coalesce as a 

group until very late in the first meeting, and then only tentatively. 

Group 12 tried to deal with questions about the appropriateness of the technology for 

certain tasks, but they made ineffective choices in response to the problems. They 

discuss problems with their use of Electronic Brainstorming at the beginning of their 

second meeting with Member 3 saying: 

My question is, you guys, how do you feel this brainstorming thing is going? 
Personally, I don't think it's really getting us anywhere, but I don't know. 
I'm not real comfortable with the system, so I'm just wondering, maybe 
there's an easier way. 

The designated leader responds by saying that perhaps their question was too specific, 

and perhaps they need to ask broader questions: What don't you like about the 

University? Based on my experience as an EMS facilitator, I believe that changing 

the question only resolved part of Member 3's concerns. The group also needed to 

use a tool which allowed members to expand their ideas, and one which permitted 

them to view all other comments rather than just a subset [a design feature of the 

Electronic Brainstorming tool]. 



Domineering Group Member refers to groups where a member with a strong 

personality is able to control and affect a significant portion of the group's work. 

Other group members are either not interested or able to manage the dominant 

person's desire to do things his or her own way. Examples of what happened in 

groups with domineering members can be found in Section 5.2.4.3. 
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Total Electronic Discussion groups use the technology for almost all of their 

communication. Group 18 conducted almost their entire first two meetings without 

having any verbal conversation. There were a few questions at the beginning of the 

first meeting about how to use the software, and a couple of questions about half an 

hour into the session, but Group 18 went though its first meeting without ever talking 

as a group. The group also did not put any process or social comments in its 

electronic discussions. However, a review of the videotape indicates that all group 

members were fully engaged in the electronic discussion, and moved easily between 

the different sessions set up by individual group members. 

The pattern was similar for the group's second meeting, although they did discover 

the conference call feature and use it to discuss process issues. When the researcher 

told the group they only had five minutes left in their meeting, one group member 

told the researcher "We were just discussing that we're completely out of ideas." She 

said they had reached this conclusion in a conference call. There was a brief verbal 
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conversation at the beginning of their third meeting, and the group decided they had 

said all they wanted to say and were finished. 

It is not clear why this group decided not to have any verbal discussions. At the end 

of the second meeting, the researcher remarked that transcribing the audiotape would 

be easy because there was little verbal conversation. One member remarked, "It 

seems that that [talking verbally] defeats the purpose of having the computers." The 

three group members were all female, although Group 10 also only had female 

members and that group engaged in verbal conversation. Group 18 was an anomaly 

in having essentially no verbal conversation but members were outwardly satisfied 

with the process and accomplished the task in a way that was effective for them. 



Chapter 6 

Discussion 
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In this chapter, I discuss the implications of the research results reported in Chapter 

5. I focus on whether the findings provide support for the use of structuration theory 

as a theoretical paradigm for studying of the dynamics of small groups' use of EMS. 

I present an analysis of the implications of data from three sources -- questionnaires, 

verbal discussions, and electronic discussions -- when they are triangulated and 

considered as a whole. I begin with a discussion of the effects of designated 

leadership among groups using an EMS. Next, I discuss the implications of the 

findings on group communication and domination by a group member. I also discuss 

how groups used different features of the, technology, including different software 

tools. Then I present a discussion of how and why groups used the technology in 

different ways over time. The discernment of these patterns offers support for the use 

of structuration theory as the theoretical basis for studying small groups' use of an 

EMS. 

6.1 Designated Leadership 

I begin this section by discussing the effectiveness of the manipulation for designated 

leadership. Then I discuss the implications of the findings regarding the presence or 
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absence of a designated leader relative to attitudes of group members and the amount 

of structure underlying group work. I conclude by summarizing what has been 

learned about the effects of having a designated leader for small groups using an 

EMS. 

6.1.1 Success of Manipulation. Group leadership was not always provided by the 

person initially tapped as designated leader. In only four of the nine designated 

leader groups did one person become responsible for setting up all of the electronic 

discussions. Three other designated leader groups rotated the leadership 

responsibility. In other words, the group decided that each person would have a 

chance to be session leader, and the responsibility was rotated in an orderly manner. 

This was usually done so that everyone in the group could learn to use some of the 

more complicated features of the software which were only available to the person 

acting as session leader. The designated leader in Group 7 abdicated his 

responsibility late in the first session, and another group member volunteered to 

assume that responsibility. The other members of Group 7 accepted his offer with no 

expression of disagreement. So in eight of nine groups with a designated leader, the 

leadership responsibility was executed in a systematic way even when the person 

initially tapped as designated leader did not serve that function throughout all three 

meetings. 
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Among groups without a designated leader, only one group had all sessions set up by 

the same person. Within this group (Group 8), all group members tried to set up 

sessions in different software tools. However, only one person mastered the software 

and successfully started other participants so they could join an electronic discussion. 

In two of the other groups without a designated leader, one person emerged as leader. 

This means that several group members set up sessions during the first meeting, but 

by the second meeting, only one person was responsible for initiating new sessions for 

electronic discussion. The other five groups without a designated leader shared 

responsibility for setting up sessions, which effectively meant that anyone set up a 

session whenever he or she wanted to. 

It is interesting to note how seldom a single leader emerged in the groups without a 

designated leader. Only three of eight groups without a designated leader had either a 

single leader from the beginning or a single leader who emerged over the course of 

the three meetings. Since there was no facilitator to preclude the emergence of a 

leader, it is possible that the structure of the EMS reduced the need for a leader. It is 

also possible that the cooperative and collaborative nature of the technology 

encourages shared leadership. Nine of 18 groups either shared or rotated leadership 

responsibility, including four of the groups with a designated leader. This inclination 

towards shared leadership may have been facilitated by the non-competitive nature of 

the task. 
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The intent of having a designated leader was to provide someone to guide and direct 

the group's work. The person who initiated sessions provided this guidance because 

he or she was, in effect, managing what the group talked about. Based on the 

analysis of session leadership, groups with designated leaders followed a more 

structured and orderly process. One can conclude that the manipulation was 

successful in this regard. 

6.1.2 Attitudes. Poole and DeSanctis (1990) suggest that attitudes may play an 

important role in the appropriation process in their model of Adaptive Structuration 

Theory. Group members' attitudes toward the technology and the process it 

engenders may affect how the EMS is used initially, and stability or changes in those 

attitudes may affect how the system's features are appropriated over time. Table 6.1 

shows that attitudes among all 17 groups toward the process (Le., the EMS) did not 

change over time, and so there is no statistical support for hypothesis HI. There are 

at least two possible explanations for this. 

Two groups of researchers (DeSanctis, D'Onfrio, Sambamurthy, and Poole, 1989; 

Easton, George, Nunamaker, and Pendergast, 1990) found that there were no 

differences in satisfaction with the EMS between EMS groups using different EMS 

configurations for straightforward tasks. Although the task used in this experiment 

required groups to generate, organize, and prioritize ideas over the course of three 
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meetings, the groups did not have to reach any conclusions or make anything beyond 

broad policy recommendations. This means that the fundamental characteristics of the 

task were unambiguous and relatively simple. 

Table 6.1 Summary of Findings for Hypotheses and Propositions 

Hypothesis 
or 

Proposition Description Result 

HI All groups, whether with or without a designated Not 
leader, will have more positive attitudes toward the Supported 
EMS-process at the end of a series of meetings than 
they had at the beginning. 

H2 Groups with a designated leader will have more Not 
positive attitudes about the EMS-process than groups Supported 
without a designated leader. 

H3 Groups with a designated leader will have more Not 
positive attitudes about the progress the group is Supported 
making than groups without a designated leader. 

H4 All groups, whether with or without a designated Supported 
leader, will have more positive attitudes about the 
openness of the group's communication at the end of 
a series of meetings than they had at the beginning. 

PI Groups with a designated leader will appropriate Supported 
different structures than groups without a designated 
leader. 

P2 Groups with a designated leader will follow a more Partially 
structured and task-oriented approach to their work in Supported 
the beginning, but by the end of their three meetings, 
all groups, whether with or without a designated 
leader, will follow a similar, task-oriented approach. 
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Hypothesis 
or 

Proposition Description Result 

P3 All groups, whether with or without a designated Partially 
leader, will follow a pattern of generating, Supported 
organizing, evaluating, and elaborating on ideas. 

P4 Over time, all groups, whether with or without a Supported 
designated leader, will use software tools that allow 
greater expression and elaboration of ideas than is 
permitted with a basic brainstorming tool. 

P5 If a member wants to dominate the group's work, Partially 
including its use of the technology, he or she will be Supported 
able to whether or not the person is the designated 
leader. 

A second explanation for there being no change in attitudes toward the EMS over 

time was the student-subjects' uncertainty about whether their recommendations would 

be given thoughtful consideration by the administrators at the University. The 

pervasive feeling on campus at the time of this research, as frequently expressed in 

the student newspaper, was that undergraduate education was getting less than its 

share of attention because of budget problems and an emphasis on research instead of 

teaching at the University. Undergraduates were not used to being asked their 

op~nions by administrators, and so those participating in the study had no way of 

knowing whether their ideas would be valued, no matter how the feedback was 

gathered. There was nothing that happened over the course of the experiment that 
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would have made the subjects more or less positive about the effectiveness of using an 

EMS to provide feedback to the University administration in terms of whether their 

suggestions would "make a difference" or whether they would be given thoughtful 

consideration. Almost three-quarters of the groups asked the researcher whether their 

suggestions would actually be read and taken seriously by anyone in the 

administration. Group 7 members expressed their tentative, yet hopeful, expectations 

in this paragraph taken from their cover letter to the Director of Undergraduate 

Programs: 

It is our hope that the comments enclosed are taken seriously and appreciated, 
because we have taken the time and effort to participate and provide an 
accurate assessment of the undergraduate program. We gave an honest 
evaluation and input to provide for a better educational environment in the 
future. 

In summary, attitudes toward the EMS-process may not have varied over time 

because the task was relatively straightforward and/or because the student-subjects 

were uncertain about whether their suggestions would be used by university 

administrators. Although attitudes toward the EMS-process did not show a 

statistically significant improvement over time in this case, one should not conclude 

that such a relationship will not exist under other circumstances. The context of this 

research may have kept such relationships from surfacing. This issue needs further 

study. 

- -- --- ------------------
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6.1.2.1 Designated Leadership and Attitudes. As' the summary of findings reported 

in Table 6.1 indicates, the manipulation for designated leadership did not produce 

statistically significant differences for attitudes toward the EMS or attitudes about the 

progress the group was making toward completion of its task. Thus, hypotheses H2 

and H3 were not supported. 

As described above, the presence or absence of a designated leader may not have 

made enough of a difference to overcome the unplanned conditions of a 

straightforward task and ambivalence about whether students' suggestions would be 

used. Thus, a designated leader would not have a measurable effect on attitudes 

toward the EMS-process. 

The lack of a statistically significant relationship between attitudes about progress the 

group was making on its task and whether or not the group had a designated leader is 

more puzzling. A review of the qualitative data summarized in Tables 5.10 and 5.11 

reveals what appear to be relationships unique to groups with designated leaders. 

These relationships indicate that groups with a designated leader followed a more 

structured process. Seven of nine groups with a designated leader worked 

concurrently on the same electronic sessions from the very beginning, and an eighth 

group had a verbal discussion about whether their work would be more effective if 



they worked concurrently. None of the eight groups without a designated leader 

began by working on the same electronic discussion concurrently. 
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Another indication that groups with a designated leader were more structured is that 

only one of these nine groups discovered and experimented with the conference call 

procedure. Seven of eight groups without a designated leader used the conference 

call feature. Since those groups that used the conference call function generally did 

so to socialize, we can assume that groups not using the feature were more task

oriented during their meetings. Without the imposed structure of a group leader, 

groups engaged in more experimental use of the software (e.g., discovery and use of 

the conference call feature) and took a more laissez-faire approach to completing the 

task. One would expect to find a positive relationship between following a structured 

process and the perception of making progress toward completing a task, but the 

statistical data don't support this conclusion. 

One possible explanation for not having a statistically significant relationship is that 

group members were not worried about whether they were able to complete the task, 

and thus making adequate progress was not salient to them. This might have 

happened because the task was relatively unambiguous, or because four and a half 

hours was considered ample time to complete the task. It also may be a result of 

having student-subjects. Quality of the final product was not evaluated and did not 
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affect a student's class grade. Subjects were given credit for their participation, not 

for developing the "best" set of criticisms and recommendations. If the group 

members did not feel any pressure or stress about completing the task, it may not 

have mattered to them whether the group was making progress or not. 

A second reason for finding no statistically significant data to demonstrate a more 

positive relationship between attitudes and progress made on the task is that group 

members may not have been able to easily discern when progress was being made. 

The problem was somewhat fuzzy in that group members were not given an explicit 

description of what their final report should contain or how their ideas should be 

presented. This may have made it more difficult for groups to establish objectives 

and know when the objectives had been met. 

6.1.3 Structure. Groups with a designated leader appropriated different structures 

than groups without a designated leader, confirming proposition Pl. Several of the 

findings which lead to this conclusion have been discussed in the previous sections of 

the chapter. More than three-quarters of the groups with a designated leader worked 

concurrently on the same electronic sessions from the very beginning, but none of the 

groups without a designated leader started by working concurrently. Designated 

leader groups were more task-oriented and focused on their electronic discussions 

rather than exploring other features available with the software (e.g., conference call 
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feature). None of the groups with a designated leader formally evaluated ideas by 

using the Vote tool; however, five of these groups informally evaluated ideas as part 

of their use of the Group Writer tool. This contrasts with four groups without a 

designated leader who used the Vote tool, and one group which used Group Writer 

for informal evaluations. One other group, Group 3, used both the Vote tool and 

Group Writer to evaluate ideas. 

An interesting observation made by reviewing transcripts of the groups' verbal 

discussions is that individuals appropriated group leadership verbally. A leader might 

have tried to assert his or her dominance over a group by making comments within 

electronic discussions but there was no evidence of this. People did demonstrate 

leadership by initiating software sessions for electronic discussions. However, when 

groups had a single leader, when a single leader emerged, or when leadership was 

rotated, the leader exerted dominance and appropriated structures by both initiating 

software sessions and verbally telling the other group members that they should 

participate in the newly initiated session. This type of leadership dominance is 

different from the McLeod and Liker (1992) study in which leaders achieved their 

position by taking control of the technology (only one person could control the 

technology at a time) and the George et al. study (1990) in which leaders could only 

assert themselves via electronic discussion. 
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The fact that verbal communication is an important aspect of demonstrating leadership 

has important implications for the distributed use of an EMS. The group leader 

would usually use verbal conversation to convey information about the availability of 

a new session for electronic discussion, and to explain the question that was posed. 

In some cases, the leader would also explain how that question fit in with the group's 

effort to complete the task. Other group members could then ask clarifying questions, 

pose objections if they thought the group should be working on something else, or 

make positive rejoinders about the group's work. Distributed groups may also need 

the opportunity to engage in similar conversations, even if they must be electronic 

conversations. Leaders should ensure that distributed group members are aware of 

what the group needs to do next, why it needs to do that, and how the information fits 

in with the rest of the group's task. Group members also need a channel to respond 

and express confusion, uncertainty, or positive rejoinders to the leader and other 

group members. 

Proposition P2 dealt with how groups appropriated structures over time. The 

presence of a group leader resulted in groups which were more task-oriented and 

worked in a more structured manner, at least initially, but there was insufficient 

evidence to determine whether this difference between the two conditions dissipated 

over time. As a result, proposition P2 was only partially supported. Thirteen of 18 

groups were working concurrently by the end of the three meetings, which may 
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indicate that over time, all groups "found their groove" and learned how to 

appropriate the technology in more effective ways. Additional research is needed to 

reach a definitive conclusion. 

6.1.4 Conclusions. While having a group leader provides more structure to a 

group's work, the same person may not have to fill this role for the entire life of the 

project, based on a review of how designated leadership was implemented by different 

groups. If the task is such that it requires some structure in order for a group to 

successfully complete it, leadership responsibility should be given to one of the group 

members or rotated among the group members. Both leaders and group members 

need to adequately discuss and clarify process issues, either verbally or electronically. 

6.2 Group Communication 

The information in Table 6.1 indicates that attitudes about communication within 

groups became more positive over time. Hypothesis H4 is confirmed. Table 5.7 

shows that there is a statistically significant increase in communication attitudes 

between the first and second meetings. There is also an increase in the average score 

between the second and third meetings, though this is not statistically significant 

because of the conservative interpretation implied by using the Modified Bonferroni 

Test. 
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In this experiment, as people became more familiar with the technology and with each 

other, they found it easy to talk openly, both verbally and electronically, with other 

members of their group. Eleven of 17 groups engaged in at least some verbal 

conversation about the task, with most of this verbal conversation about the task 

occurring in the third meeting. However, all groups talked electronically much more 

than they talked verbally. Most electronic conversation was about the task, although 

eight groups also used electronic conversation to make process and social comments. 

It appears that group members were open to using any means of communication, 

electronic or verbal, for all forms of discussion topics, and that the passage of time 

only accentuated this tendency toward open communication. 

The characteristics of the groups participating in this experiment and the task they 

completed may have affected these outcomes. All group members were peers 

working on a non-threatening task which had no repercussions on their personal or 

professional lives. Under these circumstances, attitudes about open communication 

became more positive over time. Additional research must be done to determine 

whether this is also true for groups working under a different set of circumstances. 

6.3 Use of the Technology 
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There are three features of the EMS technology particularly relevant to the activities 

of the groups in this study: anonymity, parallel communication, and spectrum of 

tools. Patterns of use for each of these were fairly typical of the use observed in real

world groups, based on my experience as an EMS facilitator. 

All groups but one accepted the feature of anonymity. There were cases where one 

member of the group asked the others about an idea that had been submitted because 

he or she wanted to clarify what the idea meant. Requests for that type of 

clarification also happen in EMS-using groups who are not part of an empirical study. 

All groups also adopted the feature of parallel communication for their initial idea 

generation activities. Eleven of seventeen groups moved to verbal communication to 

discuss the task by the third meeting, but as described in the next section, the verbal 

communication process evolved differently among the groups. 

Only one group followed a precise pattern of generating, organizing, evaluating, and 

elaborating on ideas, although almost all groups included several of these steps during 

the course of their three meetings. This gives proposition P3 partial support. 

All groups appeared to be comfortable using the different software tools for different 

aspects of their task, although two groups only used one tool for all of their electronic 
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discussions. All other groups experimented with different tools, including a voting 

tool and a categorizing tool, in what appeared to be a search to match the tool to the 

task. Groups typically started with one tool (usually Electronic Brainstorming) and 

then moved to other tools. Movement was stimulated by one of two things: desire to 

"do something different" (e.g., move from generating ideas to organizing ideas) or 

dissatisfaction with the process as it was proceeding. The dissatisfaction usually 

occurred when groups were using the brainstorming tool and wanted to be able to 

express ideas more completely than the 5-line limit on data entry would allow. 

This supports proposition P4. 

Although almost all groups began generating ideas using the brainstorming tool, an 

analysis of their verbal discussions shows that they wanted to express their ideas more 

fully, and provide extended commentary and examples of their experiences as an 

undergraduate business student. Group members verbally discussed this dilemma and 

sought out and appropriated other software tools which would better serve their needs. 

Once they had used tools which permitted them to be more expressive in their 

electronic discussions, they were not interested in using the brainstorming tool again. 

These findings indicate that the groups in this experiment were not usually static in 

their application of the EMS technology to a task. If a software tool didn't meet their 

needs, they were willing to try other options, in spite of the fact that exploring other 



141 

options meant dealing with a new learning curve until they mastered use of the new 

software tool. Following an initial appropriation, their experience with the 

technology led them to explore other avenues for working on their task, and then 

making different appropriations. 

Overall, groups had a relatively brief learning curve before they were able to 

successfully use the software. This may have made it easier for them to decide to 

appropriate other tools to help them accomplish their task. Each group received about 

15 minutes of instructions on using the software, and an explanation of the functions 

and applications of the different software tools available at the first meeting. 

Although all groups asked the researcher additional questions about how to use the 

technology, by the end of the first meeting, all groups were familiar with the basic 

functionality of the software. Since only five of the seventeen groups had a single 

session leader, this means that the vast majority of participants were able to 

successfully use the more complicated software functions available to the session 

leader in addition to joining in the electronic discussions as a participant. One can 

assume that all participants were computer literate since 72 percent were MIS majors, 

and an additional 25 percent were business majors who are required to take at least 

one computer literacy class. However, 68 percent of the subjects had never 

participated in an electronic meeting before. This leads to the observation that a 

computer literate, ad hoc group whose members have had little or no previous 
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experience with the software should be able to successfully use this particular EMS 

software to complete a task, even when there is no experienced facilitator or session 

leader in the group. 

6.4 Domination by a Group Member 

A group member was able to dominate a group's work and its use of the technology if 

no other group members overtly and actively interceded. Thus, proposition P5 was 

partially supported. Although the EMS technology is designed to support cooperative 

and collaborative work, a person who wants the group to proceed in a certain way is 

able to dictate the group's work unless other group members are willing to counter 

the dominant person. It makes no difference whether the person who wants to 

dominate the group's work is the designated leader or another group member. In this 

experiment, a person who wanted to dominate a group's work asserted that dominance 

verbally, rather than by "taking control" of the technology. Other group members 

needed to play an active role in the group's verbal discussion if they wanted to 

counteract the dominant person. When there was a broad-based verbal discussion of 

the process the group should follow, features of the technology were generally 

appropriated in ways faithful to their design. However, when other group members 

were not willing to verbally challenge the dominant member, the technology tended to 



be used in less collaborative and cooperative ways; in other words, it was 

appropriated in unfaithful ways. 

6.5 Structuration and Patterns of Use 
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The model of Adaptive Structuration Theory presented in Figure 2.1 suggests that 

appropriation processes are dynamic, and that the social system may recursively affect 

appropriations that are made in the future. The four patterns of EMS use summarized 

in Table 6.2 -- Software as Participant, Software as Inanimate Object, Domineering 

Group Member, and Total Electronic Discussion - illustrate how groups appropriate 

the EMS technology in different ways and how this use changes over time. However, 

the findings of this research suggest that the original model does not capture all of the 

dynamics of a group's use of an EMS. 

This research suggests that contextual dimensions may also be dynamic. In some 

groups, leaders emerged and in other groups, leadership was rotated. These changes 

in leadership occurred as a result of a group's prior appropriation of the technology, 

and the outcomes from that appropriation. Appropriation processes led to changes in 

the context within which the group worked. These changes then affected future 

appropriations of the EMS technology. 
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One can also imagine circumstances in which a group's appropriation processes would 

affect the technology dimension, especially when a group meets over time. For 

example, a group may decide to use the EMS technology in a same-time, face-to-face 

meeting to accomplish part of its task. As a result of those appropriation processes, 

the group may decide to use the technology for a distributed EMS meeting the next 

time it meets. Alternatively, it may decide not to use the technology at all during 

future meetings. Either of these outcomes changes the technology dimension. 

Discerning that different patterns of EMS use evolve over time essentially only tells 

us that context and technology make a difference. It says that structuration occurs, 

patterns evolve over time, and these patterns may also change over time. While this 

is an important realization, understanding what causes the different patterns to evolve 

is also extremely important. The findings of this study indicate that groups with 

designated leaders work in more structured and task-oriented ways, and generally 

appropriate EMS technology in ways faithful to its design. But in addition to having 

effective leaders, groups must also have active and interested participants who engage 

in open discussions with the leader about the task, the technology, and how the two 

can be integrated to help the group complete its task. Effective leaders and active 

participants may also reduce the likelihood that one person will dominate the group 

and direct it toward unfaithful use of the technology. These are at least some of the 



conditions that are necessary for faithful use of EMS technology. It is not clear 

whether these are sufficient conditions. 
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Table 6.2 Categories of EMS Use 

Software as Participant 

Software as Inanimate Object 

Domineering Group Member 

Total Electronic Discussion 

- Verbal discussions about appropriateness of 
process or technology. Usually, faithful 
appropriation of technology follows this 
discussion. 
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- Effective leadership. Leadership is either 
shared, or if single leader, group has active 
members who discuss technology and process 
issues with leader 
- Most electronic work done concurrently. 
- Most task discussion done electronically. 
- Group encounters no major software 
problems. 

- Motivation to complete the task, but 
occasional ineffective or unfaithful use of the 
technology 
- Less effective leaders. Some group 
members may display signs of boredom with 
process and/or task. 
- Some or all electronic work done in parallel. 
- May encounter software problems that are 
not easily solved in short amount of time. 

- Member with strong personality controls and 
affects significant portion of group's work 
- Other group members not interested and/or 
able to manage dominant person. 

- Almost no verbal communication 
- All group members fully engaged in 
electronic discussion, and move easily between 
electronic sessions. 
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Conclusions 
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In this final chapter, I suggest conclusions which can be made based on the findings 

of the research. Next, I offer some of the implications of the research for those who 

develop and use EMSs, and those who study that use. I also acknowledge some of 

the limitations of this research. I conclude with a brief summary of future areas of 

study. 

7.1 Conclusions drawn from this Research 

Designated leadership was one of two independent variables studied in this 

dissertation. It was expected that it would have a positive effect on attitudes toward a 

process heavily dependent on an EMS, as well as a positive effect on group member 

attitudes about the progress the group was making on an assigned task. In addition, it 

was hypothesized that groups with designated leaders would appropriate different 

structures, and follow a more task-oriented approach to the task. Statistical analysis 

of questionnaire items found no differences in attitudes among groups with and 

without a designated leader. However, qualitative analysis indicated that the presence 

of a designated leader did indeed result in groups which appropriated different 

structures. These groups worked in a more structured manner, and were more task-
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focused than groups without a designated leader. There are several conclusions which 

can be drawn from these findings. 

The first conclusion is that the questionnaire items did not adequately tap the 

constructs of attitudes toward the EMS, and attitudes about the progress the group 

was making. It is also possible that the research design precluded a statistically 

significant difference; subjects did not work under any time pressure, and the quality 

of the final product was not evaluated. However, while no statistically significant 

differences were found on the questionnaire items, it seems clear that use of EMS 

technology will not be consistent in all situations. Different features will be used or 

not used, and use may occur at different stages in a group's work depending on 

whether or not the group has a designated leader. Future research must build on this 

finding and determine the task and group characteristics which require a leader for 

optimal group work. 

A second independent variable studied was the passage of time. One of the findings 

related to the passage of time was that group members develop more positive attitudes 

about the openness of communication within their group over time. These positive 

attitudes appear to apply to both verbal and electronic conversations held by the 

group. Part of this change may be explained by groups being more comfortable with 

the software as they gain experience using it. People participating in this study had 

------ ------------------



relatively little prior experience with EMS meetings, and so it appears that positive 

experiences in their initial meetings led to more positive attitudes over time. 
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It also seems appropriate to broadly define this construct to include attitudes about 

verbal and electronic conversations since almost all "real-world" groups which use an 

EMS have both forms of conversations in their EMS-supported meetings. Especially 

in smaller groups where the anonymity may not be complete, some degree of trust of 

other group members may be required for group members to be honest and 

communicate openly even in electronic discussions. 

Among the conclusions that can be drawn from studying how the EMS is used is that 

groups were not usually static in their application of the EMS technology to the task. 

If a group found that a specific software tool, or the technology in general, did not 

meet their needs, they were willing to try other options including using other software 

tools or verbally discussing the task. Following an initial appropriation, experience 

with the technology led group members to make different appropriations of the 

technology over time. 

Another finding is that the GroupSystems software used in this experiment is 

relatively easy to use. All groups gained satisfactory proficiency by the end of the 

first meeting. Almost all groups used several software tools, and in most groups, 
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more than one member mastered the more advanced functions of serving as session 

leader. It seems clear that computer literate users, even if they have no experience 

using an EMS, can successfully manipulate the GroupSystems software to accomplish 

a task requiring several different thinking processes and steps to complete. 

A third conclusion about how an EMS is used is that when the cooperative and 

collaborative nature of the software has been explained to a group and when the task 

is a cooperative one, groups tend to extend the collaborative sentiment to choosing a 

leader. Even among groups with a designated leader, many groups decided to share 

the leadership responsibilities among all group members, or at least among those 

group members who wanted that responsibility. Certainly, this finding may not hold 

when the group leader receives rewards more substantial than gaining experience 

using a new type of software or if the group leader is rewarded negatively for 

assuming the additional responsibility. But given the assumptions described above, 

group members do not seem inclined to monopolize the authority that can come from 

being the "group leader. " 

Another conclusion that can be drawn from an analysis of the use of an EMS is that 

the opinions of the leader or a strong-willed group member can dominate a group and 

determine how it uses the technology. In other words, the attitudes of the dominant 

leader can pervade and at times override some of the benefits that accrue from using 



an EMS. The dominant person asserts his or her dominance verbally. This 

dominance can be mitigated if other group members respond verbally, and actively 

participate in a discussion of the process the group should follow. 
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Finally, both leaders and group members need to adequately discuss and clarify 

process issues. All group leaders in this research used verbal communication to assert 

their leadership. Groups that demonstrated the most faithful use of the technology 

also had group members who actively participated in verbal process discussions. 

7.2 Implications of the Research 

The findings of this study indicate that groups with designated leaders generally 

appropriate EMS technology in ways faithful to its design. Successful use also 

requires participants who are engaged in the task and assertive enough to challenge 

group members when particular appropriations of the technology are not well matched 

to the task at hand. 

Developers of EMS technology should make the software as flexible as possible so 

that it can be molded to the needs of different groups. "One size fits all" approaches 

to EMS technology may force groups into patterns that do not match the group or task 

characteristics. Faithful use of the technology may be better encouraged by providing 
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designated leaders for groups rather than by placing imbedded constraints on how the 

technology can be used. 

Researchers interested in studying the impacts of collaborative technology on groups 

should include the passage of time as one of their variables. This study demonstrates 

that use of EMS technology is dynamic rather than static. Research findings gleaned 

from studying what happens during a single point in time may not be generalizable to 

groups which meet over time or to group members with more experience with the 

technology. 

In terms of Adaptive Structuration Theory, the findings of this research suggest that 

appropriation processes affect context and technology dimensions, and may lead to 

changes in these two dimensions over time. In addition, it is critical that 

appropriations be studied over time if one is to adequately glean the consequences of 

the appropriations. 

7.3 Limitations 

One of the limitations of this research is its total dependence on undergraduate 

students as subjects. Hughes and Gibson (1991) suggest that a pilot test include 

people working in "real" organizations as well as students to determine whether 
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students are an adequate surrogate for the experimental task. That condition was not 

met for this research project. However, the task was designed to be personally salient 

to participants in the experiment and at the same time to approximate a task that 

might be given to an ad hoc group in the field. And while it is true that all 

participants may not have approached the task as seriously as a person whose 

employer requires participation on a taskforce, the majority of the student subjects 

expressed a genuine interest in the project. One indication of this interest is the fact 

that many participants thanked the researcher for giving them an opportunity to 

express their opinions about something that was important to them, namely 

undergraduate education. 

A second limitation of this study was the use of measurement instruments that had not 

been validated by earlier research. Although many of the questions were taken from 

questionnaires used in other research at the University of Arizona, the items had not 

been sufficiently analyzed to ensure their reliability and validity for this study. 

Another limitation is that an unvalidated coding scheme was used to derive much of 

the information used for qualitative analysis. The scheme was not validated with 

another group of subjects, nor were multiple judges used to ensure the reliable 

application of the coding scheme to the transcripts of verbal discussion. 
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7.4 Future Research 

Research following from this study can take several different paths. The first is to 

further study the effects of designated leadership on attitudes toward process and 

progress. The quantitative portion of this research should use instruments that have 

been previously validated. Also, additional research is needed to determine the group 

and task characteristics that require a designated leader for optimal group work. 

Another stream of research is first validate, and then to apply the coding scheme 

developed as part of this study to another series of EMS-using groups from ongoing 

organizations. Ideall y, these groups will meet over a longer period of time and will 

deal with a wider variety of tasks than could be studied in this analysis. This real

world study would hopefully also provide additional insights on patterns of use over 

time, and illuminate different characteristics and contextual variables which affect that 

use. 

Finally, additional research needs to be conducted to more fully understand how 

appropriations processes affect the technology and context dimensions of groups using 

an EMS. It appears that the adaptive structuration process is more complex than 

originally believed, and research is needed to explore the underlying patterns which 

lead to changes in a group's use of an EMS. 
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7.5 Final Comments 

Structuration theory appears to provide a legitimate theoretical paradigm for studying 

the affects of using an EMS. Differences in whether and how the EMS was used 

were found in this study, and patterns of use evolved over time. While the research 

questions posed in Chapter 1 may have been partially answered, the answers lead to 

even more questions. The process continues, evolving over time. 
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Appendix A 

Letter from Director of Undergraduate Programs 

January 1993 

Dear Undergraduate Student: 

Improving the quality of undergraduate education is one of Dr. Pacheco's priorities, 
as well as an important priority of the College of Business and Public Administration. 
We believe that an important aspect of any improvement plan is to find out what our 
customer -- the undergraduate student -- thinks about the services we provide. Your 
insights and suggestions will be studied and given serious consideration as we evaluate 
our current programs and services, and make decisions about changing and improving 
our service to undergraduate students. 

While any suggestions about the undergraduate program within the College of BPA 
are appreciated, I would like you to be sure to address the following issues: 

- Atmosphere for learning. Based on your experience, how have teacher
student relationships fostered or hindered the learning atmosphere in the 
College? How have other students in your BPA classes affected the learning 
atmosphere? What affect have the College's rules and regulations had on the 
atmosphere for learning? 

- Expectations regarding academic advising. What do you expect your advisor 
to do for you? What do you expect to do for yourself? How can the 
academic advising process be improVed? 

- Influences on progress toward a degree. To what extent has contact with 
facuIty members influenced your progress? Have facuIty members influenced 
your decisions about areas of study or classes to take? How has the 
availability of classes affected your progress toward it degree? What affect 
have the College's rules, regulations, and degree requirements had on your 
progress? 

The report and recommendations that you prepare will be given to me anonymously 
so I encourage you to be open and forthright with your constructive criticisms, and 
creative and insightful with your recommendations for improving our program. 
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I am looking forward to seeing your ideas. Thank you for your participation in this 
project. 

Sincerely, 

Gwen J. Swanson 
Director, Undergraduate Programs 
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Appendix B 

Philosophy underlying EMS Software 

GroupSystems and GroupLink 

As the use of computers has grown from the public to the private sector, personal 
computers have infiltrated everyday business life and have increased productivity at 
the individual level. The use of technology to support the work of a group or team 
has been called "groupware," and this technology can now improve group 
productivity by supporting collaborative processes. 

In traditional meetings, groups often get off track from their intended focus, the issue 
at hand is simply avoided, or a few personalities tend to dominate the proceedings 
while others fear reprisal for participating. Because each group member keeps his or 
her own version of the meeting by taking personal notes or relies on one person to 
record the minutes, the record of the meeting is subjective. 

GroupSystems and GroupLink offer three characteristics that help meetings become 
more efficient and productive. When used in conjunction with ample verbal 
discussions, these features foster the development of trust and a clearer understanding 
of the group's task. 

- Anonymity - Participants can enter their comments and ideas anonymously; 
no one can ascertain the source of any input. Those who are quiet in 
traditional meetings are far more creative and assertive in entering their ideas. 
This generates a much richer collection of ideas from the group. 

- Simultaneous and parallel processing - Participants enter their input at the 
same time; in essence, everyone is talking at once. This type of processing 
accelerates what can be accomplished in the course of a meeting. 

- Full and immediate record keeping - All input from meeting members is 
automatically recorded and available for printing at the end of the meeting. 
The group no longer needs to rely on a subjective interpretation of what has 
transpired. 

Collaborative group processes include idea generation, idea organization, idea 
evaluation, analysis and issue exploration, and information management. 
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Idea generation is a divergent process designed to create a long and diverse list 
of possibilities. The process of idea generation includes creative, inventive 
activities in which the ideas generated are new or are being combined in a new 
manner, as well as activities that involve previously gathered data or 
observations about conditions that already exist. 

Idea organization is a convergent process because it results in a shorter or less 
diverse list of items. This process involves taking previously generated 
information and refining, rearranging and perhaps, consolidating the items 
based on some organizing principle or logical framework. Both in traditional 
and electronic meetings, this process tends to be more challenging than 
divergent processes. 

Idea evaluation is used to determine the degree of consensus on a set of 
alternatives. Groups often work together to determine consensus, discuss the 
results, and re-evaluate. This consensus building process continues until the 
group's objectives have been met. The process involves identifying a question 
or list of alternatives, and rating the relative value of those items in relation to 
each other. 

Analysis and issue exploration involves gaining a deeper understanding and a 
common definition of the issues, often as a prerequisite to effective planning 
or commitment to action. This may include the development of a deeper 
understanding of the relationships among the issues. 

Once the general process or method for accomplishing a task is identified, specific 
software tools can be selected. 

Electronic brainstorming provides a simple structure in which a question or 
issue is distributed to participants who respond with comments. The basic 
features of electronic brainstorming support the divergent process of idea 
generation, with a minimum of structure. 

Categorizer allows the group to organize a file, e.g., the output from 
electronic brainstorming, into categories or themes. The group creates a list 
of categories, then attaches the information from the file into these categories. 
This tool can also be used to build a list. This tool is used for idea generation 
and idea organization. 

Topic commenter helps groups generate ideas. Compared to the free-flowing 
method of Electronic Brainstorming, Topic Commenter is more focused. Each 
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participant is given the electronic equivalent of a set of index cards labeled 
with topic titles. Participants comment on any or all of the topics in any order 
they choose, and may view the comments of others in the group. 

Group outliner allows you to enter a simple list of topics or an elaborate multi
level set of topics. Levels of subordination are represented by a graphical 
outline structure. The outline is made available to participants who can 
comment on the topics and view comments entered by others. It supports the 
group processes of idea generation and idea organization. It may also be used 
for analysis and issue exploration. 

Vote allows you to prepare and distribute a ballot which is voted upon by 
participants. The results are collected, tabulated, and displayed in statistical 
and graphic formats. The voting methods include rank order, multiple choice, 
and allocation. 

Group writer allows group members to create and edit the same document. 
Participants can scroll through the document and block off a section for 
individual editing. Viewing, scrolling, and editing occurs independent of other 
participants. Group writer supports the process of analysis and issue 
exploration. It is intended for the collaborative preparation of documents such 
as session conclusions, action plans, reports, and other project-related 
activities. 
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Appendix C 

Descri ption of the Software Tools 

Hints on Using the GroupLink Tools 

Hints for Everyone 
- FI is the help key. Use this and talk to the other people in your group to try to 
figure out how to use the software. If you have questions or problems that you .can't 
fix, ask me. 

- There is an options bar at the bottom of each screen. This gives you the F
keystrokes for doing some of the most frequently used actions. 

Session Leader Hints 
- Anyone in GroupLink can be a session leader. Being the session leader means that 
you decide what tool to use, and you set up the tool for everyone else in the group to 
use. You are usually both a session leader and a participant. 

- Sessions you are leading appear in the bottom window of your screen. Sessions you 
can participate in are in the top window. F6 lets you switch between the two 
windows. 

- To start a session, select "session" from the main menu. Skip the line marked 
"Project." When your cursor is on the Activities window, press enter. This will give 

. you a list of all the GroupLink tools. Use your arrow key to move to the tool you 
want to use. Press Enter to mark your choice. Now, enter a session name. The 
name can be anything you want. Press F3 to save your settings. GroupLink now 
takes you into the tool you have selected, and let's you set it up (i.e., in EBS enter 
the question; in TC enter the list of topics). 

- Once you've set up the tool, you must "Start Participants." Choose this option from 
the menu. Use the arrow key to find your group number and the participants in your 
group. Press the spacebar to turn each participant's number yellow. Press enter once 
you have started all the participants in your group. Make sure you start yourself as a 
participant. 
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- After everyone has been started, you should exit the tool as session leader, and enter 
the tool as a participant. The only time you do not have to do this is when you use 
Group Writer. 

- If you want to change options in the tool or stop participants or collect votes, you 
must exit the tool as a participant and enter the tool as the session leader. 

Electronic Brainstorming (EBS) 
- Use when you want to stimulate ~ divergent thinking. Divergent thinking means 
that people think about the question in many different ways. Lots of ideas can be 
generated in a short period of time with this tool. 

- Each person is limited to 5 lines of text to express each idea. This means that the 
tool is good when you want to generate main ideas or topics. It does not work as 
well when you want to more fully explain your ideas. 

- EBS creates many different "conversations" or files. Only one person can 
participate in a conversation (Le., see a file) at a time. Here's an analogy: Everyone 
sits around a table with a sheet of paper with the EBS question written on top. There 
are a few extra pieces of paper in the middle of the table. Each person writes down 
their idea on their own piece of paper. When finished, that piece of paper goes into 
the middle of the table and you get another piece of paper. The second sheet has the 
same question on it, and it has the ideas that were written by people who had that 
sheet before you. You read the ideas from the people who had the paper before you, 
and then type in your own idea. When you're finished, that paper goes back into the 
middle of the table, and you get another sheet. Remember two things: only one 
person can look at a sheet of paper at a time; and in the beginning, you will get 
sheets of paper without anyone's comments on them because there are extra sheets of 
paper (Le., there are more sheets of paper than there are participants). 

- The session leader enters the question for the group to discuss. Then everyone can 
discuss the question. The session leader can also go into the options menu and 
choose "Keyword viewing." Participants can press F6 (Public list), and press enter on 
"uncategorized." "Uncategorized" has all the comments that have been typed so far. 
This will let participants view the comments in all the electronic discussions (i.e., all 
files are merged into one so people can read all comments at one time). 

- After doing an EBS session, you may want to organize your ideas by going into 
Categorizer. 

- ------------------------
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Categorizer 
- The tool lets you create major categories. Then you can take a reference file from 
EBS and "cut and paste" the EBS ideas into the major categories. You can also add 
new ideas to the categories. 

- The session leader imports the EBS file as the main reference file. Any participant 
can suggest categories. Any participant can cut and paste ideas from the reference 
file into categories. 

Topic Commenter (TC) 
- This tools lets you generate ideas, but it is more focused than EBS. It is also easier 
to explain complex ideas with TC because you are not limited to five lines of input 
like you are with EBS. 

- The session leader creates a list of topics. Participants can go into this list, in any 
order they want, and generate ideas or discuss the topic. You can write as much as 
you want about a topic so you can fully explain your thoughts and ideas. 

- From the main screen with colored file folders, participants have two choices. Use 
the arrow key to go the topic you want to review or discuss. F8 (view) lets you see 
the ideas other people have typed in for that topic. If you press enter, you can type 
in your own ideas about the topic. Everyone can view al1 of the comments under a 
topic at the same time. There is one file per topic, not several files like in EBS. 

Group Outliner (GO) 
- This tool lets you generate ideas, but it is more focused than EBS. It is different 
from TC because it lets you build an outline for your discussion ... main categories, 
sub categories, and sub-categories of the sub categories. It is also easier to explain 
complex ideas with TC because you are not limited to five lines of input like you are 
with EBS. 

- The session leader hits F5 (Edit topics) and enters the main topics. Then the session 
leader uses the arrow key to go to one of the topics just created and hits FS again. 
This time, the session leader is creating the sub categories for the topic. 

- Participants can use the arrow key to move to the section of the outline they want to 
review. Then press enter. The comments of other participants appear in the top 
window of the screen. You can type in your own comments in the bottom window. 
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F9 sends the comments to the group, but keeps you in that section of the outline. F3 

(Send and exit) sends the comments to the group and takes you back to the main 
outline so that you can choose another topic area to discuss. 

Vote 
- There are several different ways to vote. Here are a few of the most frequently 
used. 

- Rank order: Participants put the items of a list in order. The most important 
item is at the top of the list. The least important item is at the bottom. 
Example: Use this method if you want to prioritize a list of items, and it is 
pretty obvious that you can differentiate between the choices. 

- Multiple choice: Participants select N items as being the most important. N 
is any number the session leader chooses. For example, you might have a list 
of 10 items. The session leader lets each participant choose the two most 
important items on the list. Example: Use this option if you want to prioritize 
a list of items, but there really aren't that many differences between some of 
the items. In other words, it's easy to say these are my top three choices, but 
you can't easily say this one item is better than another item. 

- Allocation: Participants allocate points to the various items on the list. The 
session leader chooses the total number of points to be allocated. For 
example, you might be asked to allocate 100 points among a list of 10 items. 
Participants can give each item from 0 to 100 points. 

- The session leader chooses the voting method (Le., rank order, multiple choice, 
etc.) Next, the session leader enters the ballot items. Participants are started. After 
everyone has voted, the session leader must collect the votes. Then everyone can 
view the voting results. 

Group Writer (GW) 
- This editing tool lets all members of a small group work on the same document at 
one time. Only one participant can work on a section at a time, although the section 
can be viewed (i.e., read) by everyone. This means that when you create the GW 
document, you want it to be large enough so that there are at least as many sections 
as there are people in the group. 

- The session leader selects "Initialize new document" from the GW menu, and types 
in a name for the document. Then the "Enter section headings" screen appears. You 
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can type in section headings (one per line), or import the headings from another tool 
(like Categorizer, Topic Commenter or Vote). Once the headings are created, you 
can start the participants. 

- Participants use their arrow keys to move to the section of the document they want 
to edit. If you want to edit text, put your cursor on that section of the document and 
press FS (Change). Make sure the cursor is on the text area of a section, not on the 
section heading line. Type in your ideas, or edit the ideas that are already there. F3 

saves your editing, and returns you to the main section list of the document. 

- Anyone (session leader and participants) can add new headings. Place the cursor on 
a heading that is already in the document. Press the "insert" key. Type in the name 
of the heading, and then press "enter." You have now inserted a new heading. 
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Appendix D 

Instructions for the Designated Leader 

SESSION LEADER 

Effective leadership is crucial to the success of any group. Many leadership rules 
may exist during a meeting, depending on the goals and characteristics of the group. 
Leadership may shift from person to person, and it may be informal or formal. 

One function of leadership is facilitating meeting processes as the group shifts 
activities and focus during the course of a meeting. GroupSystems and GroupLink 
contribute directly to the management and automation of those changes during the 
meeting processes. 

A session leader typically directs the activities of the meeting by providing verbal 
instructions and directing the use of the GroupSystems and GroupLink 
software. Clarifying the group's goals, recommending processes to achieve those 

goals, directing the flow of discussion, and encouraging group members to engage in 
actions that aim toward success are all functions of a successful session leader. 

A session leader should be aware of some of the problems that could occur in a 
meeting: 

- Group members have a tendency to go off in all directions at once. 

- There could be confusion between content and process (list, evaluate, solve), 
and they tend to tackle more than one item at a time. 

- Participation may be unequal, and roles and responsibilities may be unclear. 

- Power may be misused or attacks could be personal. 

- There could be data overload or repetition and spinning of wheels. 

- The win-lose approach may be forced on members along with confused 
objectives and expectations, an avoidance of the problem, and general 
negativity and a lack of challenge. 
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Sometimes groups feel like they are under pressure and make poor decisions. For 
example, the group may disregard new information to protect the apparent consensus. 
Early group discussion my be limited to too few alternative courses of action. 
Sometimes there is little consideration given to realistic implementations of policy and 
no provision is made for the usual difficulty in the execution of plans such as 
bureaucratic inertia or political opposition. 
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