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ABSTRACT 

This dissertation investigates the effects of Message Timeliness (the speed at 

which a response to a message becomes available to the sender of a original message) 

and Message Addressability (the ability to target a response message to a source 

message) on decision making in groups using collaborative technology. Message 

Timeliness and Message Addressability were studied in two contexts, within and 

across two types of collaborative technology. The collaborative technology used in 

this research was an Electronic Meeting System. 

Two laboratory experiments were employed to manipulate the independent 

variables. Both studies incorporate a 2 x 2 design. The fIrst study crosses Message 

Timeliness (the speed at which a response to a message becomes available to the 

sender of a original message) with Media (two different software programs within the 

EMS), and examines its impact on convergent group behavior at the individual and 

group level. The second study crosses Message Addressability (the ability to target a 

response message to a source message) with Media. Dependent variables were the 

same as in study one. 

The subjects, upper-level, undergraduate business students, were asked to 

discuss a human resource task and come to a unanimous group decision. The 
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collaborative technology used for communication in this study allowed for group 

members to enter, and then send their comments to the other group members in a non

anonymous manner. Measures of convergence, for both studies, were taken at the 

individual and group level. Mediating variables were measured using questionnaires 

which were administered after the task was completed. 

For study one, Message Timeliness was found to have a positive s~gnificant 

relationship with the three mediating variables Conversational Coherence, Attribution 

of Effort, and Satisfaction with Process. Conversational Coherence and Satisfaction 

with Process were found to have a positive significant relationship with Group 

Consensus measured on the individual level. The relationship with Attribution of 

Effort was also significant, but negative. Satisfaction with Process also had a positive 

significant relationship with Individual Convergence. In study two, Message 

Addressability (MA) was found to have a significant positive relationship with both 

Conversational Coherence and Satisfaction with Process. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction and Research Questions 

Groups are a fundamental working unit in nearly all organizations. This fact is 

illustrated by the large investments in time (Mintzberg 1973; Mosvick and Nelson 

1987), and therefore money, expended by organizations in the support of group 

activity. While many advantages (Janis and Mann 1977; Zeev 1981 ) are associated 

with working in groups, there are also a number of disadvantages (Janis 1972; 

Nunamaker, Dennis, George, Valacich, and Vogel 1991). Research on increasing the 

positive aspects of group work while decreasing the negative is a critical component of 

organizational performance and success. 

Research on increasing group productivity is rooted in a variety of fields, and 

has employed many different methods. The Delphi Technique (Dalkey 1969; Delbecq, 

Van de Ven, and Gustafson 1975), used in support of generating problem solutions, 

decision making, and sharing information, increases group productivity by gathering 

member opinions while circumventing the problems associated with face to face 

activities. Nominal Group Technique (Delbecq and Van de Ven 1971; Van de Ven 



and Delbecq 1971; Delbecq, Van de Ven, and Gustafson 1975) and Brainstonning 

(Osborn 1957) attempt to gain greater member input by structuring the group 

interaction. Decision making aids like the Social Judgment Theory's Lens Model 

(Brunswick 1952; Hammond, Stewart, Brehmer, and Steinmann 1986), and 

Multiattribute Evaluation (Edwards and Newman 1982) have attempted to apply 

quantitative methods to the more subjective process common to making decisions. 

Similarly, tangential research on leadership (Barrow 1977; Bass 1981 ), group stages 

(Hill and Gruner 1973; Shambaugh 1978), and conflict reduction (Lindskold and 

Collins 1978; Rubin 1980; Swingle and Santi 1972) are also indirectly applicable to 

the task of making groups more productive. 
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With the advent of more sophisticated information systems, the application of 

technology toward solving group problems has also began. One specific collaborative 

technology designed to support groups is termed an Electronic Meeting System (EMS), 

and is defined as follows: 

"an information technology-based environment that supports group 

meetings, which may be distributed geographically and temporally. The 

IT environment includes, but is not limited to: distributed facilities, 

computer hardware and software, audio and video technology, 

procedures, methodologies, facilitation, and applicable group data. 



Group tasks include, but are not limited to: communication, planning, 

idea generation, problem solving, issue discussion, negotiation, conflict 

resolution, systems analysis and design, and collaborative group 

activities such as document preparation and sharing." (Dennis, George, 

Jessup, Nunamaker, and Vogel 1988). 
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EMS strive to enhance group productivity through changing or improving the 

communication and decision making processes that a group would typically go 

through. In many cases, processes like Nominal Group Technique can be automated 

to increase the speed of the interaction. Multiattribute evaluations (which rely on 

sophisticated numerical manipulations) are typically more easily accomplished in a 

computer supported setting. In addition to performing the same techniques in a faster 

manner, there may be additional benefits from the technology itself, for example the 

impact of anonymity, task structuring, and parallel processing (DeSanctis and Gallupe 

1987). 

While EMS have been shown, in many cases, to increase group productivity, a 

question still remains. Are the groups using these technologies being as productive as 

possible, and if not, why? In order to maximize the potential in groups using EMS, 

we must gain an increased understanding of how the characteristics of a given system 

(technology) and a task interact. 
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1.2 Research Questions and Approach 

One problem in examining system adequacy in task support is that not all 

systems, or in our case EMS, are equal. Subtle, and not so subtle, differences between 

a particular implementation of an EMS may produce different levels of support 

(DeSanctis and Gallupe 1987; Huber 1984). Among the more evident differences in 

EMS is the time/space configuration (Johansen 1988). A variety of these 

configurations are possible. In relation to meeting time, these systems can support 

synchronous (groups meeting at the same time, as in a typical board meeting) or 

asynchronous activity (groups meeting at different times, as in computer conference 

where members can log in and contribute at any time). In addition, spacial differences 

include proximate (all group members in the same room) or non-proximate settings 

(some or all group members are located in different rooms, e.g. a conference telephone 

call). 

The focus in this research is on a same time/same place EMS. This choice was 

made for two reasons. First, much of the research examining the impact of 

collaborative technology is centered around this context (see Benbasat, DeSanctis and 

Nault 1992 for a review), thus this previous research can be used to expand our 

understanding in the area. Second, the same time/same place technology used in this 

research is an older, and thus more mature system than those used in other contexts 
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(Johansen 1988). This system maturity is helpful in reducing problems associated with 

the stability of the technology, and instead allows us to concentrate on the research 

questions at hand. 

In order to study the relationship between technology and task accomplishment, 

system characteristics need to be examined in fmer detail. One means of 

accomplishing this examination is to look at technology as a communication media. 

This research examines how Media Characteristics effect Message Attributes, and how 

these Message Attributes in tum impact individual and group behavior. Two Message 

Attributes (Message Timeliness and Message Addressability), which are a direct result 

of Media Characteristics, are the focus of this research. The research will be 

accomplished within the context of a decision making task, where group consensus is 

the desired end state. 

An understanding of these Message Attributes is based on theory from two 

communication perspectives: Transmissional (stressing communications media, time, 

and sequential elements) (Littlejohn, 1989), and Interactional (stressing the two-way 

feedback process of communication) (Bales, 1950). The following research questions 

are asked. 

1. What is the impact' of Message Timeliness on a group's convergent behavior? 



2. What is the impact of Message Addressability on a group's convergent 

behavior? 
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3. Do Message Timeliness and Message Addressability perform predictably across 

different types of communication media? 

1.3 Chapter Summary and Organization of Thesis 

The remaining chapters in this dissertation are organized as follows. Chapter 2 

is a review of the relevant research. This section begins with a discussion of the 

conceptual models and definitions of terms useful in studying Electronic Meeting 

Systems. Findings related to the four components of the conceptual model are 

discussed in turn. These findings are then fit into the focus of this thesis with the 

development of the research goal. A conceptual communication model is discussed, 

and the impact of communication media on aspects of the model is incorporated. 

From the conceptual model in Chapter 2, a more specific research model is developed 

in Chapter 3. Constructs will be discussed, as will operationalizations and their 

relationships. Hypothesis are generated based on the research model. 

Chapter 4 is the methodology section. Presented are two studies, designed to 

examine the relationship between media, messages and task accomplishment The first 



study examines the impact of Message Timeliness on group decision making. The 

second study, also looking at the impact on decision making, manipulates Message 

Addressability. Both studies manipulate the independent variables within and across 

Media to insure the robustness of the design. 
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Chapter 5 presents the findings of this research. Chapter 6 discusses the 

research results, the limitations and assumptions of the studies, the implications of the 

findings, and finally, directions for future research. 
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CHAPTER 2 

REVIEW OF PRIOR RESEARCH 

Chapter 2 reviews research relevant to the study of Media and task on group 

perfonnance. The fIrst portion of this Chapter introduces a general conceptual model 

for the study of groups. This is followed by the discussion of a more applied 

conceptual model which outlines four factors which influence group activity. A 

common understanding of these concepts is necessary to provide a foundation for the 

discussion. Research fIndings related to each of these four factors is briefly discussed. 

DefIciencies in these research findings, especially in relation to the impact of the 

fourth factor (EMS) are introduced. These defIciencies are addressed through the 

development of the research goal, which uses existing communication theory to 

explain how technology and communication interact. To explain this interaction, an 

accepted conceptual model of interpersonal communication is introduced. Following 

its explanation, the conceptual model is modified to illustrate how media can impact 

interpersonal communication. 

2.1 Frameworks for Electronic Meeting System Research 

A conceptual model which can serve to help analyze the factors involved in 

. group interactions is a necessary foundation for this research. While the development 
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of an original model could certainly be attempted, the effort would be redundant. 

Research on groups predates the existence of computer-supported workgroup research, 

and a number of useful models exist which describe the interactions and factors 

involved in group activity. One such general conceptual framework that has been 

widely used was developed by McGrath (1984), as shown in Figure 1. 

McGrath identifies four main classes of variables which influence the "Group 

Interaction Processes". These variables include the biological, social, and 

psychological properties of the individuals in the group, the standing group, the 

physical, socio-cultural, technological properties of the environment, and the 

task/situation. More simply stated, group interaction depends on the each group 

member's individual characteristics, the group members relationships with one another, 

the physical and cultural environment, and the task. It should be noted that this is not 

a causal model, i.e. it makes no predictions in relation to how one factor will influence 

another. Rather it is intended to simply illuminate those factors which can have an 

impact on how a group interacts. 

An alternative model, adapted in part from McGrath's model above, but 

designed with computer supported groups in mind, was developed by Dennis et al. 

(1988). As in McGrath's model, the Dennis model (Figure 2) also shows four inputs 
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(factors) which influence group interactions. In addition, it differentiates between the 

concepts of group process and group outcome, and adds them to the framework. We 

will use this model to motivate the current research. What follows is an explanation 

of the model's components, as well as a summary of research fmdings surrounding 

the components. 

Figure 2 shows group processes and outcomes are influenced by four factors 

(slightly different from McGrath's four factors). They are the group, the task, the 

context, and the electronic meeting system used for communication and problem 

solving. Each of these four factors can have direct impacts on both the group process 

and the group outcome. 

Group factors, according to Dennis et al., include both characteristics of the 

individual and of the collective. Individual characteristics include concepts like 

personality, skills, knowledge, and experience. Collective group factors focus more on 

group as a whole than on the individual, and include characteristics like cohesiveness, 

history, and group size. Comparing the Dennis model to the McGrath model we see 

that Dennis has combined the first two factors considered by McGrath (properties of 

the individual, properties of the group) into one meta-category called the "Group". 
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The second major factor considered in Figure 2 is the Task. Task, as defined 

by Dennis et al., explores the type of task (decision making, analysis, negotiating, idea 

generative) as well as characteristics of the task (complexity, scope, difficulty, 

temporal constraints). This factor is very similar to the concept of task as defined by 

McGrath. For both models (Figure 1 and 2) the task that the group is attempting to 

accomplish impacts the group's interaction and performance. 

The third factor in the Dennis model is Context. Context includes 

environmental constraints (such as proximity of group members, personal space, and 

physical surroundings), the incentive structures under which the group members are 

operating (rewards and punishments), and those aspect of the organizational culture 

which impact the group (such as collectivism, individualism, familiarity and 

experience in group work). McGrath has a similar main variable class entitled 

"physical, socio-cultural, technological properties of environments" which also 

encompasses these same factors. 

The fourth, and final exogenous factor in the Dennis model is the EMS. This 

input variable class not only includes the presence or absence of the EMS in the 

meeting context, but also the specific characteristics of the EMS (e.g. software design 

and physical design). This factor does not have a direct analog in McGrath's model, 



but instead is subsumed under McGrath's input variable class of "physical, socio

cultural, technological properties of (the) environments(s)." 
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Comparison of these two models shows both as having four major input 

variable classes. While Dennis combines the properties of individuals and the 

properties of the collective into an overall factor labeled "Group", McGrath keeps 

these two factors separate. Conversely, while Dennis discusses "Context" ,and "EMS" 

as two separate factors, both of these variables are combined in the McGrath model as 

"physical, socio-cultural, technological properties of (the) environments(s)." 

In addition to differences in the input variables, the two models also differ in 

their output variables. While McGrath discusses the impact of his input variables on 

the overall group interaction process, Dennis divides his impacts into two categories: 

the group process and the group outcome. Group processes include (but are not 

limited to) non-task behaviors, leadership, group structure, and participation. Group 

outcomes include (but are not limited to) decision quality, decision quantity, 

commitment, time to decision, and consensus. 

A final difference in the two models relates to the arrows illustrating 

directional effects. McGrath, for most of his variables, shows a reciprocal relationship 

between his variables. For instance, while the Task/Situation impacts the Group 
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Interaction Process, the Group Interaction Process may also impact the nature of the 

Task/Situation. In contrast, the Dennis model shows mostly one way effects. While 

the Task can directly impact the Group Process, or the Group Outcome, the reciprocal 

relationship is not present in this model. 

While either model could be used as the framework to explore the current 

research, the Dennis et al. model (Figure 2) will be used here for two reasons. First, 

this model explicitly examines the impacts of the particular technology used by the 

group on both group process and group outcomes. Since the focus of the current 

research is on differences in technology, this delineation is useful. Second, while 

McGrath's model focuses on group interactions within any context, the Dennis et al. 

model was provided as a foundation for research in the area of information systems, 

the focal domain for this research. What follows is a more thorough discussion, and 

some general findings, related to these four input variables (Group, Task, Context, and 

EMS), and their relationship to the current research. 

2.1.1 The Group 

One description of a group is "two or more persons who are interacting with 

one another in such a manner that each person influences and is influenced by each 

other person" (Shaw, 1976). Two aspects of this definition are of particular interest. 
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First, groups interact. Without this interpersonal interaction there is no group. In 

order for this interaction to occur, members of the group must communicate, and this 

communication must take place through some form of communication media. Second, 

the above definition reveals that group activity involves interpersonal influence. This 

influence is particularly important when groups are involved in decision making tasks, 

where an alignment of opinions is necessary for task accomplishment. Both of these 

aspects will be further developed as this discussion proceeds. 

Group research, historically, and for obvious reasons associated with the level 

of technology available in society, has been primarily concerned with non-computer 

supported workgroups (Shaw 1971). Group research done prior to computers has 

included 1 work on appropriate methods for the study of .groups (McGrath 1984; Shaw 

1971), social influence (Allport 1920; Zajonc 1965; Easterbrook 1959; Lewin 1953; 

Bennett 1955) leadership (Shaw 1955; Shaw and Rothschild 1956; Hollander 1978; 

Grimes 1978; Kochran, Schmidt and DeCotiis 1975, Katz and Kahn 1978), member 

roles (Bales 1958; Benne and Sheats 1948) and temperaments (Bell and Hall 1954; 

Bouchard 1969; Fiedler 1954), environmental or contextual impacts (Cheyne and Efran 

1972; Knowles and Basset 1976), group stages (Forsyth 1983), group size (Hare 1981; 

1 This is a sampling of studies, and is far from a comprehensive list of either 
topics or authors. 
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Steiner 1972), group proximity (Zajonc 1965) and the impact of communication 

patterns and characteristics on group performance (Shaw 1964). 

As one of the four input variables in the Dennis et al. model, the "Group" 

variable has only been systematically explored across a few group characteristics in 

relation to Electronic Meeting Systems research. One such area is group size 

(Valacich 1989; Watson, DeSanctis and Poole 1988; Zigurs, Poole, and DeSanctis 

1988; Dennis, Valacich and Nunamaker 1989;). Results indicate that with appropriate 

technological support, large groups2 do not experience the expected process losses that 

normally occur with size increases. In addition, group member satisfaction was also 

shown to increase if the group had appropriate computer support. This is in contrast 

to previous research on non-computer supported groups which showed an inverse 

relationship between group size and satisfaction. 

Another Group characteristic which has been studied, although not as 

thoroughly as group size, is group development. The previous experience and history 

of a group could well play a part in group performance. In addition, the temporal 

nature of the group (Le. does the group meet once, or continue to meet over time) may 

~he group sizes explored in these studies varied, as did their classification into 
small, medium and large. For our purposes, small groups may be considered to have 
from 3 to 5 members. Moderate sized groups can loosely be considered as groups 
from 6 to 12 members, and large groups are composed of greater than 12 members. 
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also have an impact. Currently, there are some studies in this area (Dennis, Easton, 

Easton, George and Nunamaker 1990; Zigurs, DeSanctis and Billingsly 1989, 1991; 

Chidambaram, Bostrom and Wynne 1991) which indicate that established groups may 

behave differently than ad hoc randomly built groups. Differences may include group 

member feedback on the group process, increased critical tone of communication, less 

equal participation, and different patterns of group cohesion and conflict management 

skills. 

2.1.2 The Task 

The second major input variable in the Dennis model which we will explore is 

the "Task". One means of classifying group activity is in relation to their task 

orientation (McGrath, 1984). A number of these task typologies exist (Carter, 

Hay thorn, and Howell 1950; McGrath 1984; Shaw 1954; Steiner 1972). McGrath's 

typology, an extensive and well used delineation, breaks down activities into one of 

eight task types (see Figure 3). 

In addition to the type of task, as illustrated in McGrath's model, each type of 

task may differ across a wide variety of characteristics (or dimensions). Marvin Shaw 

(1973) was the fIrst researcher to systematically layout and study different task 

dimensions. After an extensive survey of small group research, Shaw delineated six 
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characteristics over which tasks may vary. These dimensions are intellective versus 

manipulative requirements; task difficulty, intrinsic interest; population familiarity; 

solution multiplicity versus specificity; and cooperation requirements. Each type of 

task can differ 'across each of these dimensions. McGrath's Task types and Shaw's 

task dimensions are all part of the input variable Dennis labels as Task. 
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In the area of EMS research it is believed that Task characteristics may be 

responsible for a large percentage of the variance in group perfonnance reported 

across studies (poole, Seibold and McPhee 1988). While virtually hundreds of studies 

of groups without computer support have been done, a systematic evaluation of the 

relation between task characteristics and group perfonnance in the area of EMS 

supported groups has yet to be done. 

Some basic task differences have been revealed through a meta-analysis 

(Pinsonneault and Kraemer 1989; Benbasat, DeSanctis, and Nault 1992) of studies in 

the area of EMS supported groups. In general, experimental work in the area has 

involved both idea generation and decision making tasks, but in both cases those tasks 

are mostly characterized as "low complexity, high clarity, choice tasks with high 

infonnation symmetry and few infonnation sources" (Dennis 1991, p 36). In contrast, 

field research has typically dealt with tasks which are more complex, require more 

time to complete, and which are not always clear. While these illustrate some basic 



differences in laboratory and field work, this type of research does not yield 

infonnation regarding the effects of task characteristics on group perfonnance. For 

such infonnation, a more controlled approach where these task characteristics are 

tightly controlled and varied is necessary before we can draw and real conclusions. 

Given this status, the area of task complexity is one that needs exploring. 
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Along with the existence of more complex typologies (such as McGrath), other 

simpler, but still highly useful, classification schemes also exist One such scheme 

divides group activities into one of two types of behavior, divergent or convergent 

(Scheidel 1986, Scheidel and CroweI1979). The goal of divergent processes is the 

search for, and generation of, new ideas. Divergent activity is characterized by 

openness, with less of an emphasis placed on the evaluation of ideas, and more on the 

creation of ideas. The communication processes needed for divergent activity are less 

interactive than in activities where decisions are required. Processes which support 

divergent thinking frequently rely on separating individuals (if not physically, then at 

least mentally) and allowing them to work independently for at least some portion of 

the event (e.g. the Delphi Method). 

In contrast, convergent processes seek to evaluate and compare. The goal of 

this type of process is a narrowing of thought. Ideas are compared as to their relative 

merit. Activities associated with convergent processes include redefinition, 
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elimination, selection or synthesis at the individual and group level (Scheidel 1986). 

The interpersonal communication required for this type of activity is much more 

interactive than when a group is engaged in the "brainstonning" of new ideas. 

Convergent activity thus necessitates a high level of interpersonal feedback, so that 

ideas can be quickly refined or discarded. The focus of this research is on tasks which 

are convergent in nature. 

2.1.3 The Context 

The third major input variable in the Dennis model refers to the Context of the 

group interaction. The group Context, as discussed by Dennis, involves the incentives 

systems in place which impact the group members based on their performance. Also 

included is the underlying organizational culture and environment in which the group 

operates. These contextual characteristics are really a subset (as pointed out above) of 

the McGrath variable' labeled "physical, socio-cultural, technological properties of 

environments(s)." This variable is believed to be crucial to the behavior of the group, 

and thus our understanding of the group process (McGrath 1986). 

More specifically, research on the physical environment (territorial, personal 

space, spatial arrangements), the group structure (status, positions, roles, 

, communication), motivation, goal setting, organizational feedback, organizational 
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structure and organizational politics would all fit within this variable. A review of this 

literature (as it relates to non-computer supported groups) is beyond the scope of this 

thesis, however several excellent summary treatments are available in the fields of 

organization behavior and group dynamics (Shaw 1971; Bowditch and Buono 1990; 

Forsyth 1983). 

Research on computer supported groups has also begun in this area. Work by 

Zigurs, Poole and DeSanctis (1988) illustrated that group norms (a Contextual 

variable) may impact whether a group chooses to use an EMS in support of its 

activities. Overcoming such norms is certainly a primary challenge for those 

advocating the use of EMS in organizations. Another Contextual variable studied 

involves the reward structures for group performance. This variable, while studied in 

the lab (Gallupe, DeSanctis and Dickson 1988; Sharda, Barr and McDonnell 19883) 

through monetary rewards for good performance, is probably most effective in real 

world situations where jobs or profits are on the line. A number of field studies, 

where real rewards were a part of the process (although not manipulated), showed 

EMS to be effective in enhancing group performance (Dennis et al. 1990; Nunamaker 

et al. 1987, 1988, 1989). 

3Note that the Sharda et al. work studied involved a Decision Support System, as 
opposed to an EMS. 
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2.1.4 The Electronic Meeting System (EMS) 

Research on Media like Electronic Meeting Systems, and the related and 

sometimes synonymous areas of Group Decision Support Systems or Computer 

Supported Collaborative Work (see Benbasat, DeSanctis, and Nault 1992 for a 

discussion of these definitions), has included work across a variety of Group, Task, 

and Context characteristics (as discussed above). Group sizes have varied from as 

small as a dyad (two members) to greater than forty members. Tasks have included 

idea generation, stakeholder analysis, negotiation, and decision making, all at varying 

levels of complexity. Technology bases (or what Dennis refers to as EMS) vary from 

simple communication systems which structure interactions, to more sophisticated 

decision aids which assist groups in processing information. 

It is the technology base which concerns us here. Experimental research on 

EMS has produced a wide variety of fmdings (Benbasat, DeSanctis and Nault 1992), 

many of them in direct contrast with one another (Dennis 1991). Among the primary 

dependent variables studied are group performance (e.g. qualitative and quantitative), 

and satisfaction (process and outcome). Group performance has been looked at in 

terms of both effectiveness (outcome or decision quality, idea quantity) and efficiency 

(time to achieving the group goal). 
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Some studies on effectiveness (e.g. Gallupe, Dennis, Cooper, Valacich, 

Bastianutti and Nunamaker 1992; Gallupe et al. 1988; Jarvenpaa, Rao and Huber 

1988) have shown a positive impact, while others (George, Easton, Nunamaker, and 

Northcraft 1990; Steeb and Johnston 1981) have shown no impact. Studies on 

efficiency have primarily found a negative impact on time to decision (e.g. Bui and 

Sivasankaran 1990; George, et al. 1990). Research on the impact of EMS (or similar 

technologies) on group member satisfaction have also shown both positive (Gallupe et 

al. 1992; Steeb and Johnston 1981) and negative (Watson, DeSanctis and Poole, 1988) 

results. 

This lack of a clear statement regarding the impact of EMS on group behavior 

could be due to a number of factors. First, there could be a general laxity in research 

designs used in some studies in the field. This first cause, if it is present, may in part 

result from the fact that research on the impacts of collaborative technology, like 

EMS, is relatively recent in comparison to more mature areas in social psychology. 

As the field matures, this problem will, in all likelihood, self correct. A second factor 

which may be responsible for inconsistent findings relates to the foundation used for 

research in this area. If there are faults in our conceptual models, these faults will 

play themselves out in inconsistent results. Even if our models are not faulty, it is 

possible that they are not comprehensive enough to be used for predictive purposes. 
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The focus of this thesis is on the technology input variable "EMS", and how it may, in 

part, be responsible for some of these inconsistent findings. 

In order to study EMS, and their potential impact as the fourth variable in the 

Dennis model, a discussion regarding the terms used to describe various types of 

communication technologies is needed structure the conversation. In addition, this 

discussion, by examining the similarity or differences in different terms, will move us 

toward a understanding of this technology which integrates a number of these terms. 

While the term collaborative "technology" frequently conjures up visions of 

computer hardware automating mundane tasks, audio and visual equipment enabling us 

to communicate across vast distances and different times, or sophisticated software 

which changes our communication patterns and the way we present information, in 

reality, this technology is more accurately thought of as the process a group uses to 

accomplish it's goals. As such, this concept of technology mayor may not include 

computer support. For instance, nominal group technique (NGT), a process (or 

technology) used to enhance group productivity, combines the use of paper, flipcharts, 

and writing implements along with a structured procedure, to elicit ideas from group 

members. In the case of NGT, physical implements (paper and writing devices) and 

structured processes (which allow only certain types of interpersonal communication to 

occur) combine to form the technology used to accomplish meeting objectives. 
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In a similar fashion, information systems, such as EMS, GDSS (Group 

Decision Support Systems), GCSS (Group Communication Support Systems), CSCW 

(Computer Supported Collaborative Work Systems) and GSS (Group Support Systems) 

can all combine physical elements and structured communications to alter the process 

a group engages in, and thus hopefully enhance meeting outcomes. It is not simply 

the computer, or the computer and the software, which is the technology in this case. 

Instead, the technology is the composite of these elements, and others, any of which 

impact or form the overall process the group follows in order to reach its goal. 

Given the common characteristics of these various collaborative technologies 

(that they combine physical and structural elements used to alter the communication 

patterns in order to better support a particular task), one question arises. What should 

we call these technologies? Dennis refers to these technologies as EMS, and defines 

EMS as an umbrella term which includes GDSS, GSS and CSCW. McGrath 

subsumes our concept "collaborative technology" within his variable labeled "physical, 

socio-cultural, technological properties of environments(s).". We could also simply 

call them collaborative technologies. All three of these labels have strengths and 

weaknesses. 

In the case of EMS, while this term focuses attention on the computer 

technology used to support the group, it leaves out non-computer based 
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communication technologies, as well as new technologies designed to support groups 

which may not fit its present definition. In that sense, the concept of EMS may be too 

narrow for use in a conceptual framework. McGrath's "physical, socio-cultural, 

technological properties of environments(s)", while comprehensive, perhaps covers too 

much ground. If the interest is on the technology or techniques used by a group to 

enhance its performance, McGrath's variable class also includes the physical and 

cultural aspects of the group environment. The term collaborative technology is 

descriptive, but the need for a new label to describe the construct may be unnecessary. 

One term already exists which refers to a combination of physical and structural 

elements which can alter the communication patterns of a group, in order to better 

support its task. That term is media. 

Trevino, Daft, and Lengel (1990) define media as a "pipeline" which carries 

messages from a sender to a receiver. Media have physical and structural aspects 

which impact the group, both directly (in the physical sense, as in transmission speed), 

or indirectly (through psycho-social processes, as in de-individualization). Not only 

does the concept of Media predate the concept of EMS (e.g. Short, Williams and 

Christie 1976), it is narrower in focus (thus more useful in the current research) than 

McGrath's variable class. Finally, by focusing on the term media, we gain the 

benefits of pre-existing research in the area. A modified conceptual framework, 

reflecting usage of the term Media, is shown in Figure 4. 
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Griffith and Northcraft (1991) have identified two general types of empirical 

studies as occurring in the area of EMS research. The first type, (identified as Type I) 

compare the performance of groups using different technologies, or communication 

media. They are across media designs. Research of this type has been prolific in an 

attempt to establish a baseline for the field. In general studies of this form compare 

manual groups to computer supported groups (Applegate 1987; Gallupe, DeSanctis and 

Dickson, 1988; Johansen, Vallee and Spangler 1979; Johansen 1988; Kerr and Hiltz 

1982; Lewis 1982; Matheson and Zanna 1988; McGuire, Kiesler and Siegel 1987; 

Poole, Holmes and DeSanctis 1991; Siegel, Dubrovsky, Kiesler and McGuire 1986; 

Sproull and Kiesler 1986; Turoff and Hiltz 1982; Watson, DeSanctis and Poole 1988; 

Weisband 1990). 

While Type I studies may reveal that an EMS can outperform a manual group 

within a certain context, these studies have one basic flaw. They change the media of 

communication in a non-controlled form. A variety of software "tools", each with a 

plethora of unique characteristics, are commonly combined to comprise an EMS 

technology. Across media comparisons in such a situation are thus difficult 

Changes in outcome when comparing manual and computer supported groups 

could be due to changes in anonymity level, reduced face to face interchange, 

proximity, typing skills, or any number of other factors which are completely 



independent of using an EMS. All of the above changes could be operationalized 

without using any type of computer support, as the large amount of literature on 

groups and communication done prior to the development of computers illustrates 

(consider Shaw 1976; Bales 1950; or Parsons and Bales 1956, for an extensive 

bibliography). 
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While our concept of an EMS is useful in informal conversation for 

transmitting the general idea of the system being used by a group for a given task, this 

same concept is not nearly as useful when used as an independent variable. Claims 

that EMS are superior over manual techniques for many types of group activities may 

be true (many studies suggest this), but it is necessary to use a finer level of control to 

discover just what characteristics, or features, of the technology are useful, and how do 

these characteristics interact with one another. 

A second type of study is also done to explore the impacts of EMS on groups. 

These studies contrast the effects of characteristics within a given media (referred to as 

Type IT by Griffith and Northcraft). One example of this type of work is research on 

the effects of anonymity (Connolly, Jessup, and Valacich 1990; Jessup and Tansik 

1991) on group performance. While this type of design addresses, in part, the 

problems brought up with Type I designs, a second problem now arises. The media 

used could be acting as a moderating variable on the relationship between the 
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technology characteristic and the behavior, making generalization of findings to other 

technology implementations difficult (George 1989). For example, do the effects 

observed while running a study on the impact of anonymity on group performance 

apply to other collaborative technology, such as Email, or for that matter, even another 

software implemented within the same EMS. Thus, in Type IT research, we once 

again have problems establishing a causal relationship between the independent and 

dependent variables being researched. 

This research suggests two responses which may improve studies on the 

impacts of Media on group outcomes, and the consistency of their findings. First, 

unlike the conceptual frameworks which exist to explain differences in, for example, 

task type (McGrath 1984), there doesn't seem to be an analog which allow us to 

classify Media into clear cut categories, each of which can vary across different 

dimensions. The development of such a framework would be quite helpful for 

researchers in the area. 

Second, studies done on the impacts of Media (formerly called EMS) can 

follow the Type III design as suggested by Griffith and Northcraft (1991). These 

designs would incorporate both within and across media comparisons. One example 

of a Type III study would be to study the impact of anonymity across two different 

media (e.g. computer supported vs paper, or one EMS tool vs another). By 
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implementing the study across two different communication Media, the actual effect of 

the media can be observed and it can be determined whether the effect is consistent.. 

This thesis is composed of two experiments, both of which are Type ill designs 

intended to shed more light on the relationship between communication media and 

group behavior. 

2.2 A Conceptual Model of Communication 

The goal of this section is two-fold: fust, to explore how technology can 

impact group activity, and second to investigate a specific instantiation of this impact. 

The first part of this goal will entail the development of a conceptual model, showing 

how communication occurs, and how technology can impact this communication. The 

second part of our goal requires the development of a causal research model, which 

will then be tested in the context of two laboratory experiments. 

Group decision making can be studied from a variety of perspectives. 

Behavioral decision making, social influence, group dynamics, and interpersonal power 

are a11legitimate vantage points from which to view the workings of a group involved 

in a decision making task. This research will employ a group process perspective. An 

integral part of the group process model involves communication, its characteristics, 

and its subsequent influence over group outcomes. Berlo (1960) describes a process 
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as a set of acts occurring over time which progress toward to goal. A group process is 

thus the sequence of activities that moves a group toward its common goal through 

influential interactions. 

In order to have influence occurring among individuals, communication must 

occur. This communication involves the exchange of symbols between two or more 

people. This research investigates this symbol exchange, and its impact on the 

outcomes of communication. A number of models of interpersonal and group 

communication are available in the literature which focus on the sending and receiving 

of messages (Shannon and Weaver 1979). While shedding light on the process, many 

of these models deal with one way communication, and thus are not adequate for 

understanding interpersonal communication and influence in the context of groups 

(Weick 1979). A more appropriate two-way model is shown in Figure 5 (adapted 

from Northcraft and Neale 1990). 

Senders have intended meanings which they want to convey to other 

individuals (receivers). In order to send their intended meanings, the sender must 

encode these meanings. The encoding process (shown in Figure 6) involves three 

steps, content selection, media selection, and symbol selection. . In content selection, 

the sender must take into account the receiver, and his/her knowledge of the content 

area. Once an appropriate content is decided upon, the sender must then decide 



Encoding 

t w:~ssage ~ 
Decoding 

Intended Intended 

Meaning Meaning 

Perceived Perceived 

Meaning Meaning 

"~~ 
Decoding Encoding 

I - d 
Message 

Adapted from 

Nor1hc:ra1l & Neale 

1990 

Figure 5: Basic Communication Model (Northcraft and Neale 1990) ~ 



Intended 

Meaning 

Perceived 

Meaning 

Encoding 
Content Selection 

Medium Selection 

Decoding 

Figure 6: Expanded Communication Model 

Message 

Message 

Encoding 
Content Selection 

Medium Selection 

Symbol Selection 

Intended 

Meaning 

Perceived 

Meaning 

Adapted from 

Nor1hcmtt & Neale 

1990 

Ul 
0 



51 

through what media to send the message. Finally, after selecting the content and the 

media, the sender must translate the message into a set of symbols. The message is 

then passed to the receiver where it undergoes a decoding process and the perceived 

meaning is established. Feedback messages (Haslett and Ogilvie 1988) may be passed 

asking for clarification, furthering the thought, or expressing opinions on the original 

message. 

2.2.1 The Impact of Media on Communication 

Media choice can have two types of impacts on the message. First, prior to 

transmission, the media may impact the sender's content selection. Second, and more 

germane to this research, the media may imbue the message with certain attributes 

(Message Attributes) which impact the receiver's perceived meaning and thus the 

communication outcomes. Thus, media can be viewed as affecting the message or 

feedback attributes, and thus the discourse processes (Ellis and Donohue 1986) 

possible during communication. This relationship between media (EMS) and task has 

drawn prescriptive advice from a number of researchers (Daft and Lengel 1986; Daft, 

Lengel, Trevino 1987; Jarvenpaa, Rao and Huber, 1985; McGrath and Hollingshead 

1993), but little has been done experimentally. 
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Using Trevino, Daft and Lengel's (1990) concept of media as a pipeline, we 

can illustrate media in our conceptual communication model as follows (see Figure 7). 

This Media pipeline may transform the Message as it passes through on the way to 

another group member (the receiver). Media induced transformations may include, but 

are not limited to, changes in message timeliness (the speed at which group members 

are able to receive comments from other group members), message addressability 

(ability to target a message to a given receiver), message source (ability to distinguish 

the source of the message) and message completeness (can the message convey the 

intended meaning in its entirety). 

Just as the media can impact Message Attributes (or the feedback passed 

between group members), these Message Attributes in turn impact the group's 

Communication Outcomes. A number of questions arise as we try to understand this 

phenomena. First, what are the various feedback or Message Attributes? Second, 

what impact do they have on the cognitive processes of the individuals involved in 

communication? Third, what is the downstream impact on the outcomes of 

communication on the decision making process? It is the systematic exploration of 

this sequence of activities which concerns us. 
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2.2.2 Message Attributes 

Literature on messages passed among individuals spans organizational behavior, 

communication, and group process domains. Much of this literature is organized 

under the broad title of feedback. Areas studied include the effects of negative on 

positive feedback (Derryberry 1991), performance feedback (Tany and Sarsfield

Baldwin 1991) feedback context (Northcraft and Ashford, 1990) and progress and 

outcome feedback (Earley, Northcraft, Lee and Lituchy 1990; Tindale 1985). 

Dependent variables include the impact of feedback on cognitive processing and 

decision making (Jussim, Soffin, Janine and Kohlhepp 1992; Sterman 1989; Wofford 

and Goodwin 1990), individual and group performance (Ashford and Tsui 1991; 

Harmon and Rohrbaugh 1990) and feedback use (Northcraft and Earley 1989; 

Morrison and Bies 1991). 

For this research, we are specifically interested in feedback from a message 

perspective. Haslett and Ogilvie (1988, p. 397) list eight principles to effective 

message passing in groups. They are: 

1. Be specific and clear 

2. Support comments with evidence 

3. Separate the issues from the people 

4. Soften negative messages 
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5. Sandwich negative messages between positive ones 

6. Pose the situation as a mutual problem 

7. Use good timing 

8. Use a proper manner of delivery 

Two of these principles are particularly meaningful. The first is "Be specific 

and clear". According to Fisher and Ellis (1990), a message can only be specific if it 

can be compared to earlier messages passed in the course of the conversation. The 

clarity aspect of this principle may be related to both message length, and the ability 

to pass on subsequent information (feedback) for purposes of elaboration. 

The second principle of particular relevance refers to message timing. Fisher 

and Ellis (1990 p. 67) states the following: 

" ... what is said, how it is said, and even who says it may not be nearly 

as significant to the group process and to effective decision making as 

when it is said. Therefore, it is difficult to determine whether any 

single message, in isolation, is structurally desirable or undesirable in 

terms of its characteristics alone. Only when the message is placed 

within its context of the ongoing group interaction can it be assessed as 

to its specificity, evidence, softness, and good or bad timing." 
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How can a message's clarity/specificity and timing be altered? According to 

the communication model above, message clarity/specificity and timing can be 

influenced in two ways: through communication intent, and through media effects on 

the message. In the case of communication intent, the message sender may 

deliberately (to provoke certain types of cognition, affect, or behaviors in other group 

members) or non-deliberately (as a result of poor communication skills) send an 

unclear, or poorly timed message. In the case of the media impacting th~ message 

directly, the media can (through its characteristics) unintentionally, and perhaps 

undesirable, change a message in such a way that communications are misunderstood. 

A second set of conversational maxims, or Message Attributes, for effective 

communication were set forth by Grice (1975). 

1. Quantity of Contribution: Messages should provide sufficient, but not 

excess, infonnation. 

2. Quality of Contribution: Messages should be truthful. 

3. Relevancy of Contribution: Messages should be pertinent to the 

conversation taking place at the moment. 

4. Manner of Contribution: Messages should be clear, not obscure, 

ambiguous, or disorganized. 



Again, it is easy to extrapolate how Media may have an impact on these maxims. 

Media characteristics may easily limit comment length, thus effecting quantity of 

contribution. Contribution Relevancy can be impacted through the timing of the 

messages, or the location of the messages. Manner of Contribution can be impacted 

through message size limitation, or insufficient communication modalities needed to 

fully express an idea (McGrath, 1993). 
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Thus far we have established that the Media chosen for communication may 

impact the attributes a message can have as it is passed among individual group 

members. It has also been posited that these Message Attributes have a downstream 

impact on effective communication (Grice 1975). What remains is an exploration of 

how these Message Attributes act on the cognitions/emotions of the group members to 

change their overall individual and group performance. The next section of this paper 

is devoted to the development of a causal model which explains this relationship in 

greater detail. 
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CHAPTER 3 

RESEARCH MODEL, COMPONENTS AND RELATIONSHIPS 

Chapter 3 introduces the research model, its components, and the relationships 

between these components. While the conceptual models examined thus far provide a 

foundation upon which to build, this chapter will focus on the development of a causal 

model which can be used to predict outcomes within (and hopefully outside of) the 

context of this study. As this model is developed, the specific concepts and variables 

involved in the study are explained. Graphical representation is used to illustrate both 

the research model, and expectations for each individual study. The chapter ends with 

a listing of the actual research hypothesis. 

3.1 Research Model 

Shown is Figure 8 is the Research Model for this thesis. This model builds on 

the conceptual frameworks provided by Dennis et al. (1988) and McGrath (1984). 

This model also integrates the concept of interpersonal communication (Northcraft and 

Neale 1990) and the impact that Media can have on that communication (as illustrated 

in Figure 7). Finally, the top portion of this New Research Model incorporates the 

primary components of the Causal Model to be explained later in this section. 
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There are five solid boxes shown in Figure 8. They are Setting, 

Communication Intent, Message Attributes, Cognitions and Emotions, and Behaviors. 

The Setting includes the conceptual frameworks established by Dennis and McGrath. 

The horizontal orientation is intentional, as the Setting provides a background for any 

group interaction. In the Setting we see Media (our replacement for EMS as shown in 

Figure 4), Task, Context and Group. These four Setting variable classes can have a 

nearly infinite number of relationships with group interactions, and a full accounting 

of these relationships is clearly beyond the current scope. 

The lines in Figure 8 are of two types. Dashed lines indicate that there is an 

expected relationship, but that relationship is not directly measured in this thesis. 

Solid lines indicate that there is a relationship between the variables, and that the 

relationship is measured in the causal analysis to follow. Relational lines with an 

arrow at one end indicate the direction of causation (or effect). Relational lines with 

arrows at both ends indicate that the relationship between the variables is reciprocal, 

i.e. each variable is expected to impact the other. 

3.1.1 Message Timeliness and Addressability 

The effect of two independent variables are explored in this study. Message 

Timeliness (the speed at which a response to a message becomes available to the 
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sender of a original message) and Message Addressability (the ability to target a 

response message to a source message) are both examined in relation to their impact 

on various Communication Outcomes. Communication Outcomes include two major 

variable classes. The first is Cognitive/Emotional elements. In the case of this 

research, these Cognitive/Emotional elements are mediating variables in our causal 

model. The second major variable class within Communication Outcomes is Behavior. 

These variables, their place in the overall conceptual models developed above, and 

their relationship to one another, are shown in Figure 8. 

As stated above, Message Timeliness refers to the speed at which responses to 

messages can be received. Stated another way, what is the average time required for a 

sender or receive a response to hislher message. A delay mechanism was 

implemented in both Media to change the average time until message availability to be 

changed across conditions. For the first Media, Electronic Brainstorming (EBS), the 

time required for message availability was changed by altering the number of extra 

files which were circulated over the course of the conversation. The low speed 

condition increased the number of "extra" files to four, whereas the high speed 

condition had only one additional file (the minimum amount possible). The average 

time to availability in EBS was 212 seconds, and 136 seconds respectively. In the 

second Media, GroupOutliner (GO), a "time sink" was implemented in the system's 

code which would delay message for variable amounts of time. The delay periods 

---------- -
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used for 00 were 1 second (the high speed condition) and 12 seconds (the low speed 

condition). 

Message Addressability (the ability to target a response to the message which 

served as its origin) was the independent variable of interest in the second study. 

Message Addressability was manipulated by implementing a numbering system which 

allowed group members to refer to a given message by number in their response to 

that message. Message Addressability was, as in the first study, implemented in two 

different media to increase the generalization of the findings. In both cases, the 

manipulation was the same, the absence (low addressability) or presence (high 

addressability) or a numbering system. 

3.1.2 Communication Outcomes 

Communication Outcomes, for the purposes of this research, come in two 

major categories: Cognitive \Emotional and Behavioral. While some research on (e.g. 

process and outcome satisfaction) may fall into the Cognitive \Emotional category, the 

majority of work on OSS has examined Behavioral level outcomes like group 

performance, quantify.of ideas generated, and decision quality. 'While these 

Behavioral outcomes are useful, a more complete understanding of OSS impacts 

requires us to examine why people act the way they do. This research posits that 



three variables may mediate the relationship between the Independent Variables and 

Dependent Variables in our study. 
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The first mediating variable in the research model is Conversational Coherence 

(Craig & Tracy, 1983), the connectedness or meaningfulness of a conversation as 

understood by the group participants. Conversational Coherence requires group 

members to be able to associate ideas together. This ability to associate messages (or 

Conversational Coherence) passed between participants is closely tied to the timing of 

responses (Message Timeliness), and the ability to target a response to a given 

stimulus message (Message Addressability) (Fisher and Ellis, 1990). The need for 

both timely and addressable messages is illustrated in the basic communication 

concept of an interact (Weick, 1979), a necessary precursor to convergent behavior. 

An interact is a series of "acts ll
, one of which follows another. Interacts can come in 

any combination of numbers, e.g. a double interact involves a series of three 

contiguous acts in an interaction sequence. 

The second mediating variable in this model is Attribution of Effort (Weiner 

1975). Attributions are beliefs in the causes of behavior, either our own, or others 

(Nisbett and Ross 1980). In the case of this research, the attributions refer to those 

where we ascribe a cause to another person's behavior. Communicators naturally 

make attributions about others as they communicate. They attempt to assign causality 
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(Kelly, 1972) behind the behaviors (message) sent. In the case of rapid response 

time to a message (high Message Timeliness), message senders will perceive that the 

receivers are interested and attentive to what they are saying. This, according to 

Fisher and Ellis (1990) leads to a more cohesive group which is more capable of 

convergent activity. In a similar manner, Message Addressability will make responses 

to a senders comments more salient, again increasing the sender's perception levels of 

the interest and effort directed toward his/her ideas and subsequently increasing 

convergent behavior. 

The third, and final, mediating variable is Satisfaction with the Process. 

Satisfaction with the Process has been closely tied with inter-member influence 

(Bochner 1984; Fisher and Ellis 1990) and thus convergent group behavior. The 

determinants of high Satisfaction with the Process include increased perceived 

involvement, decreased reception of ambiguous messages, increased opportunity for bi

directional messages,' and a well managed interaction (Fisher and Ellis 1990). These 

four variables should be positively effected by messages which are both timely and 

addressable. 

Dependent variables in this study are Group Consensus and Individual 

Convergence. Group Consensus is measured by the proportion of group members 

. agreeing upon a final solution to the decision problem used in the research. Individual 



Convergence involves the shift in opinion, or movement of an individual toward the 

average group decision. The expected relationships between the independent, 

mediating and dependent variables for Study 1 (Message Timeliness) and Study 2 

(Message Addressability) are shown in Figures 9 and 10 (respectively). 
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Media selection directly impacts Message Attributes. Given the relatively new 

status of GSS, design has outpaced a thorough understanding of the media features 

(Griffith & Northcraft, 1991) and their impact on group outcomes. Lacking a sound 

theoretical base for design, current media may have features which do not act together 

in a synergistic manner. In fact, some media may have features with unintentionally 

opposing effects. For example, a highly addressable media may only allow for 

relatively slow responses. While the addressability of the media lends itself to 

convergent behavior, the slow response time may have a negative impact on this 

process. 

This research tests the assumptions involving Message Attributes· across 

different media in order to increase the robustness of the claims made here. 

Communication Intent, and its relationship with Message Attributes and Media, will 

not be explored in this research (indicated by dashed instead of solid lines in Figure 

8). It was, however, included in the model to provide a complete picture of how tasks 

and technology interact. The previous discussion of these models leads us to the 

following hypothesis. 



3.2 Research Hypothesis 

Study 1: Message Timeliness 

Hla: Within a given medium, increased Message Timeliness (speed) will increase 

Conversational Coherence. 

Hlb: Within a given medium, increased Message Timeliness (speed) will increase 

Attribution of Effort. 

Hlc: Within a given medium, increased Message Timeliness (speed) will increase 

Satisfaction with Process. 

HId: Within a given medium, increased Conversational Coherence will increase 

Individual Convergence 

Hle: Within a given medium, increased Conversational Coherence will increase 

individually measured Group Consensus. 
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Hlf: Within a given medium, increased Attribution of Effort will increase Individual 

Convergence. 



Hlg: Within a given medium, increased Attribution of Effort will increase 

individually measured Group Consensus. 

Hlh: Within a given medium, increased Satisfaction with Process will increase 

Individual Convergence. 

Hli: Within a given medium, increased Satisfaction with Process will increase 

individually measured Group Consensus. 
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Hlj: Group Outliner will outperform Electronic Brainstorming across Conversational 

Coherence, Attribution of Effort, Satisfaction with Process, Individual 

Convergence, and individually measured Group Consensus. 

Hlk: The faster Media setting will outperform the slower Media Setting across 

Conversational Coherence, Attribution of Effort, Satisfaction with Process, 

Individual Convergence, and individually measured Group Consensus. 

Study 2 : Message Addressability 

H2a: Within a given medium, increased Message Addressability will increase 

Conversational Coherence. 

---------- --- - - --- --------



H2b: Within a given medium, increased Message Addressability will increase 

. Attribution of Effort. 

H2c: Within a given medium, increased Message Addressability will increase 

Satisfaction with Process. 

H2d: Within a given medium, increased Conversational Coherence will increase 

Individual Convergence 

H2e: Within a given medium, increased Conversational Coherence will increase 

individually measured Group Consensus. 
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H2f: Within a given medium, increased Attribution of Effort will increase Individual 

Convergence. 

H2g: Within a given medium, increased Attribution of Effort will increase 

individually measured Group Consensus. 

H2h: Within a given medium, increased Satisfaction with Process will increase 

Individual Convergence. 



H2i: Within a given medium, increased Satisfaction with Process will increase 

individually measured Group Consensus. 
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H2j: Group Outliner will outperform Electronic Brainstorming across Conversational 

Coherence, Attribution of Effort, Satisfaction with Process, Individual 

Convergence, and individually measured Group Consensus. 

H2k: The more addressable Media (Group Outliner) will outperform the less 

addressable Media (EBS) across Conversational Coherence, Attribution of 

Effort, Satisfaction with Process, Individual Convergence, and individually 

measured Group Consensus. 
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CHAPTER 4 

METHODOLOGY 

This chapter describes the methodology used in the two studies conducted for 

this research. The first portion of this chapter includes a general discussion of the 

overall research plan followed in the two experiments. The second portion of this 

chapter includes a discussion of those details common to both studies, i.e. the subjects, 

task, dependent measures, mediating variables, and general description of the EMS 

used. The third section describes the first study on message timeliness. Included is a 

description of the design, the independent variables, and the procedure followed. 

The fourth section describes the message address ability study, and also discusses the 

design, independent variables, and procedure associated with that study. 

4.1 Botb Studies 

4.1.1 Subjects 

One hundred and twenty undergraduates participated in each study. Volunteers 

were recruited from an Introductory Organizational Behavior class and received extra 



credit in return for their participation. Monetary incentives were offered for groups 

which perfonned well on the task. 
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Subjects were organized into ad hoc groups. While use of ad hoc groups is 

sometimes criticized, they can be justified on the following basis. First, ad hoc groups 

are used in the real world for a number of tasks. Second, studies on ad hoc groups 

play a valuable role in providing a baseline to which groups with different levels of 

development can be compared. Lastly, the use of ad hoc groups in preliminary studies 

is simply easier, since groups with established histories do not have to be found. 

The thesis uses 5 person groups (small) to study the impact of media 

characteristics on group outcomes. This size was chosen for a number of reasons. 

First, larger groups would have made it difficult to run an adequate number of groups 

for statistical significance. Second, 5 member groups are large enough to gain an 

effect from the process gains associated with EMS. Lastly, since this research 

concerns group decision making, it was thought that an odd number of group members 

would reduce the likelihood of evenly divided sides in a discussion. 
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4.1.2 Task 

The task used in both studies was a Human Resource Problem consisting of a 

personnel hiring decision. Five member groups were asked to evaluate and reach 

group agreement on the appropriate starting wage for a fictional track and field coach 

to be hired by the university. Subjects were given a written scenario about two pages 

in length describing the candidate being reviewed. Information regarding candidate 

personality, past experience, previous pay, and salary for similar positions at other 

universities was provided. (See Appendix IIAII) 

In terms of McGrath's Task Circumplex model described earlier, this task was 

a IINegotiate ll task of Type 4 (i.e. a Conflict Decision-making task with no right 

answer). This task was chosen for a number of reasons. First, the research is 

concerned with convergent behavior, thus a decision-making task was appropriate. 

This particular decision-making task required the participants to choose an actual 

dollar amount as a salary estimate. This number could be used to calculate averages 

and deviations, the calculation of which would have been prohibited if the decision 

had involved a non-numerical answer. 
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4.1.3 Environment 

This study was undertaken using GroupSystems, an EMS developed at the 

University of Arizona. GroupSystems is a PC-DOS based EMS which runs on several 

Personal Computers (PC's) networked over Novell Netware. The laboratory used 

contains 26 pes imbedded in a two tiered U-shaped configuration (see Figure 11). All 

front screen and group oriented audio visual support were turned off for this study. 

Two separate computer programs from the GroupSystems toolbox were used in this 

study as the Media manipulation: 

EBS: Electronic Brainstorming (EBS) is an interactive EMS Media which allows 

users to read comments from the other group members and add comments of 

their own. When a comment is added, the participant returns the file to the 

group and is given a new file with new comments to read. Multiple files are 

passed among the group members. 

GO: Group Outliner (GO) is an interactive EMS Media which allows users to read 

comments from the other group members and add comments of their own. 

When a comment is added, the participant will see his comment added to the 

group list. One file is accessed by all group members simultaneously. 
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4.1.4 Dependent Variables 

Group Convergence 

Convergent behavior was analyzed at both the group level and the individual 

level. The Group Convergence Score (GCS) was calculated as the percentage of 

participants who agreed at the end of the allotted time period regarding the potential 

starting wage. This percentage was then divided by 100 dwing statistical analysis to 

reduce the range from 0 to 1. For instance, if all five members agreed upon the same 

salary, this resultant GCS would be II 1 ". If three of the five members agreed, the 

resultant GCS would be ".6". 

Individual Convergence 

Individual Convergence was operationalized as the movement of group 

members toward, or away from, the group average. In order to measure this 

movement, two individual salary estimates were elicited from each group member at 

two different times. The first measure, a Pre-task Individual Salary Estimate (See 

Appendix "B"), was taken prior to the EMS interaction, i.e. at time 1 (t=I). The 

second measure, taken at time 2 (t=2), was a Post-task Individual Salary Estimate (See 

Appendix "C") taken just after the EMS interaction. In both cases, the Individual 

Salary Estimates were based on what the individual group member believed the 

employee deserved. This was particularly important in the Post-task Individual Salary 

-------~~ 
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Estimate, where individuals were told their Individual Salary Estimates did not need to 

match a consensual group salary estimate. 

Each group member (i) in each group (j) was administered a questionnaire to 

obtain the Pre-task Individual Salary Estimate (Iuj) and the Post-task Individual Salary 

Estimate (121j). The relative difference score (Dtij) was calculated as the absolute value 

of the difference between the individuals salary estimate and the average salary 

estimate for the entire group (Gj ) divided by the group's salary estimate (see Equation 

1). 

Equation (1) 

where 

t = time 

i = individual group member 

j = group 

Once the relative distance scores for each individual were calculated at t=1 and 

t=2, a movement (Mij) score could be obtained by taking the absolute value of D21j -

D1Ij (see Equation 2). 
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Equation (2) 

where 

t = time 

i = individual group member 

j = group 

4.1.5 Mediating Variables 

Three variables were expected to mediate the relationship between the 

independent variables (Message Timeliness and Message Addressability) and the 

dependent variables concerned with individual and group behavior. These mediating 

variables were Conversational Coherence, Attribution of Effort, and Satisfaction with 

the Process. A questionnaire administered following the task was used to measure 

these variables (see Appendix "C"). 
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4.2 Study One: Message Timeliness 

4.2.1 Design 

The methodology employed in this research was that of a controlled laboratory 

experiment. A randomized 2 x 2 factorial design crossed Message Timeliness (High 

and Low) with Media (EBS and GO). The design (Figure 12) called for six five 

person groups 

Media 

EBS 

GO 

Figure 12: Study One Research Design 

Feedback Timeliness 

Low Speed High Speed 
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4.2.2 Independent Measures 

Message Timeliness was manipulated by evoking different settings within each 

type of EMS software (e.g. EBS had both a high and low speed setting). These 

settings effectively changed the amount of time a message required to be passed from 

one group member to another. In effect, changes in these settings created a "black 

hole" for messages, where messages submitted by group members would enter the 

black hole, reside there for some length of time (dependent upon the software setting), 

and then re-enter the pool of available messages. These software setting changes were 

implemented for both collaborative media used , i.e. EBS and GO. 

In addition to changing settings within each Media to impact Message 

Timeliness, the inherent communication characteristics designed into the these Media 

should also impact the group's convergent ability. While the Media manipulation was 

done for general purposes, it is also expected that each Media has characteristics (not 

controlled for) which will make convergence more or less likely. For instance, EBS 

will generally have a longer time lag associated with message transfer than GO. If, as 

this research posits, response time is related to convergence, then it is logical to expect 

GO will be a better media for convergent tasks. 



4.2.3 Procedure 

The study was run in one hour segments. Twenty subjects, divided into four 

groups of five persons each, participated in each segment. Upon entering the room, 

participants were randomly assigned a number by the experimenter. Each of these 

numbers corresponded to a workstation within the EMS facility. Group assignment 

was made based on seating proximity. Each 5 person group occupied 5 ~ontinuous 

seats. 
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After being seated, the participants were welcomed to the session by the 

experimenter (the experimenter read from a script during all instruction phases of the 

study-See Appendix "D"). Following the welcome, subjects were told that they would 

be participating in a Human Resource decision making exercise. 

After the initial introduction, subjects were then given a 2 page set of task 

instructions. These instructions contained the goals of the discussion to take place 

over the EMS as well background information regarding the university employee 

under evaluation. 

Subjects were given five minutes to read over the task. Following this, the 

experimenter handed out a one page questionnaire. This questionnaire asked a set of 



demographic questions as well as the group member's individual assessment of an 

appropriate salary for the university employee. 
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The Pre-test questionnaire was then collected. Following this, the experimenter 

started the EMS and explained how it could be used to accomplish the task. 

Participants were then asked to enter their name (this would be attached to all 

comments that the individual group member submitted to the group). In order to 

insure that each participant understood how to submit comments of their own, and 

read the other group member's comments, each participant was asked submit a sample 

comment (the name of their favorite food), and then review their own and those 

comments sent by the other members of their group. 

Following submission of the practice comments by the participants, the 

experimenter reminded the group members that a prize would be awarded to the group 

that came to a decision which was closest to that of an outside expert. Agreement on 

a starting salary was signified by having all members of the group type in the salary 

figure followed by the word "agree". The participants were then instructed to begin 

the discussion. They were told that they would have 20 minutes to discuss the human 

resource problem. 
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The time remaining in the discussion was announced both five minutes and one 

minutes prior to termination of the discussion. At the end of the 20 minutes, 

participants were asked to discontinue submitting comments. The Post-test 

questionnaire was then administered. 

Mter collecting the Post-test questionnaire, subjects were given a scripted 

debriefing regarding the research, and asked not to discuss their participation with 

their classmates. (See Appendix "E") 
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4.3 Study Two: Message Timeliness 

4.3.1 Design 

The methodology employed in this research was that of a controlled laboratory 

experiment. A randomized 2 x 2 factorial design crossed Message Addressability 

(Comment Numbering and No Comment Numbering) with Media (EBS and GO). The 

design (Figure 13) called for six five person groups per cell (for a total of 30 subjects 

per cell). 

Media 

EBS 

GO 

Figure 13: Study Two Research Design 

Feedback Addressability 

No Numbers Numbers 
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4.3.2 Independent Measures 

Message Addressability was manipulated by again evoking different settings 

within each type of EMS software. In this instance, comments could be set up to be 

submitted in one of two states, with or without a unique comment identifier (number) 

preceding the comment. This Comment Numbering system allowed participants to 

target their responses to a given comment (and given individual since all comments 

were submitted with names attached). 

Study 2 also uses Media to insure the generalization of the findings. Two 

EMS Media are used in this study (EBS and GO). As in Study 1, it is also expected 

that there may be a Media effect on convergent behavior related to the inherent 

communication characteristics of each Media. EBS dictates that an electronic 

conversation takes place using multiple files. This use of multiple files makes the 

exchange of messages less sequential. In contrast, GO uses only one central fIle. The 

use of one file (vs. multiple files) for the transmission of messages should increase the 

participant's ability to target their messages, and thus make GO (as in Study 1) a more 

appropriate Media for convergent activity. 



4.3.3 Procedure 

The study was run in one hour segments. Twenty subjects, divided into four 

groups of five persons each, participated in each segment. Upon entering the room, 

participants were randomly assigned a number by the experimenter. Each of these 

numbers corresponded to a workstation within the EMS facility. Group assignment 

was made based on seating proximity. Each 5 person group occupied 5 continuous 

seats. 
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Mter being seated, the participants were welcomed to the session by the 

experimenter (the experimenter read from a script during all instruction phases of the 

study-See Appendix "0"). Following the welcome, subjects were told that they would 

be participating in a Human Resource decision making exercise. 

Mter the initial introduction, subjects were then given a 2 page set of task 

instructions. These instructions contained the goals of the discussion to take place 

over the EMS as well background infonnation regarding the university employee 

under evaluation. 

Subjects were given five minutes to read over the task. Following this, the 

experimenter handed out a one page questionnaire. This questionnaire asked a set of 



demographic questions as well as the group member's individual assessment of an 

appropriate salary for the university employee. 
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The Pre-test questionnaire was then collected. Following this, the experimenter 

started the EMS and explained how it could be used to accomplish the task. 

Participants were then asked to enter their name (this would be attached to all 

comments that the individual group member submitted to the group). In order to 

insure that each participant understood how to submit comments of their own, and 

read the other group member's comments, each participant was asked submit a sample 

comment (the name of their favorite food), and then review their own and those 

comments sent by the other members of their group. 

At this point, it was pointed out to each participant that each comment was 

numbered with a unique identifier (if called for by the condition). It was explained 

that this identifier could be used by the participants for reference purposes in those 

cases where t:bey wanted to direct their new comment back to a specific comment 

made earlier in the discussion. 

Following submission of the practice comments by the participants, the 

experimenter allowed group members to review the comments submitted, again 

pointing out the number associated with each. The experimenter then reminded the 



group members that a prize would be awarded to the group that came to a decision 

which was closest to that of an outside expert Agreement regarding the starting 

salary could be indicated by all members of the group typing in the salary figure 

followed by the word agree. The participants were then instructed to begin the 

discussion. They were told that they would have 20 minutes to discuss the human 

resource problem. 
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The time remaining in the discussion was announced both ten minutes and two 

minutes prior to termination of the discussion. At the end of the 20 minutes, 

participants were asked to discontinue submitting comments. The Post-test 

questionnaire was then administered. 

After collecting the Post-test questionnaire, subjects were given a scripted 

debriefing regarding the research, and asked not to discuss their participation with 

their classmates. (See Appendix "E") 
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CHAPTERS 

FINDINGS 

This chapter presents the statistical results of the data collected in both 

experiments. The analysis will be divided into two major sections, one for each study. 

The analysis for each study is comprised of three sub-sections. The fIrst sub-section 

involves probing for differences in mediating and dependent variables based on 

experimental condition. This is accomplished through the use of means testing, and 

then through a two way analysis of variance (ANOV A). Both fInal dependent 

variables in the model, as well as mediating variables, are explored at the level of the 

individual using this technique. The second sub-section involves a group level 

analysis. As with the individual level analysis, this is accomplished through means 

testing and a two way ANOV A. Since the causal model focuses on the individual 

level, mediating variables are not discussed in this section. The third sub-section for 

each experiment involves testing the causal models developed in Chapter 3. The 

causal analysis technique is the same technique advanced by James and Brett (1984) 

as well as Asher (1983), and involves using the standardized beta coefficients from 

regression analysis. The extensive use of tables was chosen for the display of results, 

since the design of the two studies required numerous variables to be explored (both 
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mediating and dependent). A brief discussion of the results will follow each table as 

the analysis proceeds. 

5.1 Study One: Message Timeliness 

The first study is a 2 x 2 design crossing Message Timeliness (the speed at 

which a response to a message becomes available to the sender of a original message) 

with Media (two different software programs within the EMS) and examining their 

impact on convergent group behavior at the individual and group level. Message 

Timeliness was manipUlated by implementing a time delay mechanism in both of the 

media used. This mechanism allowed the average time to message availability to be 

changed across conditions. Media was manipulated by having the participants use 

different types of EMS software (specifically Electronic Brainstorming and Group 

Outliner) to discuss the decision problem and choose their solution. 

5.1.1 Individual Level Analysis 

While the independent variables were manipulated by physical changes in the 

Media used by the groups, mediating variables were measured through the 

administration of questionnaires (see Appendix C). Data on dependent variables 
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(individual convergence and group level consensus) was obtained from the discussion 

files. The refining process for the questionnaire followed a set of steps advocated by 

Platek, Pierre and Stevens (1985). The first step involved an extensive discussion with 

knowledgable parties in the research area. This resulted in several modifications. The 

questionnaire was then tested in an iterative process, where successive versions of the 

instrument were given to subjects in pilot tests. Through a series of three such pilot 

tests numerous questions were modified, or dropped altogether, if they presented 

problems in clarity, sensitivity or relevance for obtaining the information required in 

the study. All questions were based on a 7 point Likert Scale. 

Tables 1 through 6 show the results of means testing and ANDV As for the 

mediating variables Conversational Coherence (Table 1 and 2), Attribution of Effort 

(Table 3 and 4) and Satisfaction with the Process (Table 5 and 6). Conversational 

Coherence was measured by taking the average score from 5 different questions on the 

construct. Attribution of Effort was measured by taking the average score on 2 

different questions. Both the Conversational Coherence questions and the Attribution 

of Effort questions were determined to be good measures of the constructs during the 

initial pilots tests and post-pilot interviews. Satisfaction with Process is a measure 

taken from a questionnaire developed and validated by Sambamurthy (1990). 



- - Description of Subpopulations 

Summaries of 
By levels of condition w/in ea experiment 

Var. Value Label Mean Std Dev Cases 

For Entire Population 
CONn 1.00 ebs - low speed 
CONn 2.00 ebs - high speed 
CONn 3.00 go - low speed 
CONn 4.00 go - high speed 

Total Cases = 120 
Missing Cases = 1 or .8 Pct 

4.8538 1.1521 
4.4138 1.3233 
5.1800 1.0575 
4.9333 1.1595 
4.8733 .9677 

Table 1: Timeliness - Means of Conversational Coherence by Condition 

119 
29 
30 
30 
30 

* * * A N A L Y SIS o F V A R I A N C E * * * 

CC_ALL 
by MEDIA media type 

SPD_NBRS speed/numbers 

UNIQUE sums of squares 
All effects entered simultaneously 

Sum of Mean Sig 
Source of Variation Squares DF Square F of F 

Main Effects 4.358 2 2.179 1.654 .196 
MEDIA .391 1 .391 .297 .587 
SPD_NBRS 3.697 1 3.697 2.806 .097 

2-Way Interactions 1.065 1 1.065 .809 .370 
MEDIA SPD_NBRS 1.065 1 1.065 .809 .370 

Explained 5.108 3 1.703 1.292 .280 
Residual 151.507 115 1.317 
Total 156.616 118 1.327 

120 cases were processed. 
1 cases (.8 pct) were missing. 

94 

Table 2: Timeliness - ANOV A of Conversational Coherence by Media and Timeliness 
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No significant difference in Conversational Coherence was detected in the 

Analysis of Variance. Examining Table 1 we do see, however, that the higher speed 

version of EBS had a larger mean (i.e move Conversational Coherence) than the 

slower speed version. Both versions of GO (slow and fast) appeared nearly identical 

in terms of Conversational Coherence. Similar testing on Attribution of Effort (Table 

3 and 4) also revealed no significant differences. 

- - Description of Subpopulations - -

summaries of 
By levels of 

Attribution of Effort average 
condition w/in ea experiment 

Var. Value Label 

For Entire Population 
COND 1.00 ebs - low speed 
COND 2.00 ebs - high speed 
COND 3.00 go - low speed 
COND 4.00 go - high speed 

Total Cases = 120 
Missing Cases = 1 or .8 Pct 

Mean Std Dev 

5.2983 1. 0821 
5.3621 1. 0342 
5.4167 1. 0346 
5.3167 1.1408 
5.1000 1.1402 

Table 3: Timeliness - Means of Attributions of Effort by Condition 

----- ------

Cases 

119 
29 
30 
30 
30 
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* * * A N A L Y SIS 0 F V A R I A NeE * * * 

AE_ALL Attribution of Effort average 
by MEDIA media type 

SPD_NBRS speed/numbers 

UNIQUE sums of squares 
All effects entered simultaneously 

Sum of Mean Sig 
Source of Variation Squares DF Square F of F 

Main Effects 4.086 2 2.043 1. 753 .178 
MEDIA 3.877 1 3.877 3.326 .071 
SPD_NBRS .414 1 .414 .355 .552 

2-Way Interactions .066 1 .066 .057 .812 
MEDIA SPD_NBRS .066 1 .066 .057 .812 

Explained 4.113 3 1.371 1.176 .322 
Residual 134.046 115 1.166 
Total 138.160 118 1.171 

120 cases were processed. 
1 cases (.8 pct) were missing. 

Table 4: Timeliness - ANOV A of Attributions of Effort by Media and Timeliness 

Table 5 and 6 show an effect for Media on Satisfaction with Process, where 

Electronic Brainstorming scored significantly higher in Satisfaction with Process than 

Group Outliner. These finding are contrary to our hypothesis where it is postulated 

that Group Outliner, because messages can be passed in a more timely manner, will 

prove to be more satisfactory for participants involved in a decision making task. 



Description of Subpopulations 

Summaries of 
By levels of 

Satisfaction Average 
condition w/in ea experiment 

Var. Value Label Mean Std Dev Cases 

For Entire Population 
COND 1.00 ebs - low speed 
COND 2.00 ebs - high speed 
COND 3.00 go - low speed 
COND 4.00 go - high speed 

120 cases were processed. 

5.3444 
5.3333 
5.6667 
5.1444 
5.2333 

1.3431 
1.4752 
1.2895 
1.5870 

.9393 

Table 5: Timeliness - Means of Satisfaction with Process by Condition 

* * * A N A L Y SIS 0 F V A R I A N C E * * * 
SAT_ALL Satisfaction Average 

by MEDIA media type 
SPD_NBRS speed/numbers 

UNIQUE sums of squares 
All effects entered simultaneously 

Sum of Mean 
Source of Variation Squares DF Square F 

Main Effects 15.934 2 7.967 4.707 
MEDIA 14.870 1 14.870 8.785 
SPD_NBRS .493 1 .493 .291 

2-Way Interactions 2.248 1 2.248 1.328 
MEDIA SPD_NBRS 2.248 1 2.248 1.328 

Explained 18.296 3 6.099 3.603 
Residual 196.356 116 1.693 
Total 214.652 119 1.804 

120 cases were processed. 

120 
30 
30 
30 
30 

Sig 
of F 

.011 

.004 

.591 

.251 

.251 

.016 
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Table 6: Timeliness - ANDV A of Satisfaction with Process by Media and Timeliness 

Table 7 examines the Movement Scores (see Equations 1 and 2 in the Methods 

section for an explanation of these scores) for Study 1. These scores indicate, on a 

standardized scale, the convergent behavior of group members as they move toward, 
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or away from, the group mean. Higher scores indicate that the group member changed 

their opinion more, while lower scores indicate less "movement" of opinion. While 

Table 8 shows an effect for Message Timeliness, the effect is again contrary to that 

which is explained in the hypothesis. 

- - Description of Subpopulations - -

Sununaries of 
By levels of 

MOVEMENT Movement Score » abs(Distance Score bas 
CONn condition w/in ea experiment 

Var. Value Label 

For Entire Population 
CONn 1.00 ebs - low speed 
CONn 2.00 ebs - high speed 
CONn 3.00 go - low speed 
CONn 4.00 go - high speed 

120 cases were processed. 
Missing Cases = 2 or 1.7 Pct 

Mean 

.0538 

.0714 

.0263 

.0780 

.0395 

std Dev CaSfolS 

.0853 118 

.0854 29 

.0379 30 

.1029 30 

.0934 29 

Table 7: Timeliness - Means of Movement Scores by Condition 



* * * A N A L Y SIS 0 F V A R I A NeE * * * 

MOVEMENT Movement Score » abs(Distance Score bas 
by MEDIA media type 

SPD_NBRS speed/numbers 

UNIQUE sums of squares 
All effects entered simultaneously 

Source of Variation 
Main Effects 

MEDIA 
SPD_NBRS 

2-Way Interactions 
MEDIA SPD_NBRS 

Explained 
Residual 
Total 

Sum of 
Squares 

.058 

.006 

.047 

.000 

.000 

.058 

.794 

.852 

120 cases were processed. 
2 cases (1.7 pct) were missing. 

DF 
2 
1 
1 
1 
1 
3 

114 
117 

Mean 
Square 

.029 

.006 

.047 

.000 

.000 

.019 

.007 

.007 

F 
4.134 

.895 
6.776 

.009 

.009 
2.788 

Sig 
of F 
.018 
.346 
.010 
.927 
.927 
.044 

Table 8: Timeliness - ANDV A of Movement Scores by Media and Timeliness 

Table 9 and 10 show the actual convergence of ,?pinion for the members in 
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each group. The Convergence score was based upon the percentage of group members 

who agreed on the same s&lary at the end of the group decision making task. Scores 

could vary from 20% (indicating no agreement whatsoever) to 100% (consensus). 



- - Description of Subpopulations 

summaries of 
By levels of 

PRCT_CON actual convergence 
COND condition w/in ea experiment 

Var. Value Label Mean Std Dev Cases 

For Entire Population 83.3333 29.3725 120 
COND 1.00 ebs - low speed 
COND 2.00 ebs - high speed 
COND 3.00 go - low speed 
COND 4.00 go - high speed 

Total Cases = 120 

70.0000 
86.6667 
76.6667 

100.0000 

36.6719 30 
19.1785 30 
36.0396 30 

.0000 30 

Table 9: Timeliness - Means of Percentage Consensus with Process by Condition 

* * * A N A L Y SIS o F V A R I A N C E * * * 

PRCT_CON actual convergence 
by MEDIA media type 

SPD_NBRS speed/numbers 

UNIQUE sums of squares 
All effects entered simultaneously 

Source of Variation 

Main Effects 
MEDIA 
SPD_NBRS 

2-Way Interactions 
MEDIA SPD NBRS 

Explained -
Residual 
Total 

Sum of 
Squares 

10582.484 
181.355 

10096.848 
7392.622 
7392.622 

19542.857 
83123.810 

102666.667 

120 cases were processed. 
o cases (.0 pct) were missing. 

DF 

2 
1 
1 
1 
1 
3 

116 
119 

Mean 
Square 

5291.242 
181.355 

10096.848 
7392.622 
7392.622 
6514.286 
716.585 
862.745 

Sig 
F of F 

7.384 .001 
.253 .616 

14.090 .000 
10.316 .002 
10.316 .002 

9.091 .000 

Table 10: Timeliness - ANOV A of Percentage Consensus by Media and Timeliness 
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Scores from Table 10 indicate a significant effect for Message Timeliness. An 

examination of Table 9 shows that the relationship is as expected. Greater Message 
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Timeliness (speed) enabled groups to reach a consensual decision. In addition, 

although the effect was not significant, it is interesting to note that 100% of the groups 

using high speed Group Outliner reached consensus, a greater percentage than those 

groups using either slow (70%) or fast (87%) Electronic Brainstorming. 

5.1.2 Group Level Analysis 

Another way to examine the actual convergence of group members is at the 

group, and not the individual, level. Table 11 and 12 show the results of this analysis. 

As can be seen, while the means testing (Table 11) remains virtually identical to Table 

9 above, the ANOVA in Table 12 reveals no significant effects. 

- - Description of Subpopulations - -

Sununaries of 
By levels of 

PRCT_CON actual convergence 
COND condition w/in ea experiment 

Variable Value Label 

For Entire Population 
COND 1.00 ebs - low speed 
COND 2.00 ebs - high speed 
COND 3.00 go - low speed 
COND 4.00 go - high speed 

Total Cases = 24 

Mean 

83.3333 
70.0000 
86.6667 
76.6667 

100.0000 

Std Dev Cases 

29.8790 24 
39.4968 6 
20.6559 6 
38.8158 6 

.0000 6 

Table 11: Timeliness - Means of Consensus by Condition 
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* * * A N A L Y SIS 0 F V A R I A N C E * * * 

PRCT_CON actual convergence 
by MEDIA media type 

SPD_NBRS speed/numbers 

UNIQUE sums of squares 
All effects entered simultaneously 

Sum of Mean Sig 
Source of Variation Squares DF Square F of F 

Main Effects 2116.497 2 1058.248 1.273 .302 
MEDIA 36.271 1 36.271 .044 .837 
SPD_NBRS 2019.370 1 2019.370 2.429 .135 

2-Way Interactions 1478.524 1 1478.524 1.779 .197 
MEDIA SPD_NBRS 1478.524 1 1478.524 1.779 .197 

Explained 3908.571 3 1302.857 1.567 .228 
Residual 16624.762 20 831.238 
Total 20533.333 23 892.754 

24 cases were processed. 
o cases (.0 pct) were missing. 

Table 12: Timeliness - ANDV A of Consensus by Media and Timeliness 

5.1.3 Testing the Timeliness Model 

Testing the model examining the effects of Message Timeliness on Individual 

and Group Convergent Behavior is done using a causal analysis technique for 

mediated models (James and Brett 1984; Asher 1983). This technique involves the 

use of standardized regression coefficients as estimators of the models path 

coefficients. As Asher (1983) cautions, causal analysis requires careful examination in 

interpreting its results. Many assumptions (such as causal directions, non-reciprocal 

relationships among the variables, and insignificant impact of residual variables not 

included in the model) need to be made in order to use this technique. Given that 



caveat, causal analysis can give us some indications about how the variables in a 

particular situation interact. It is with that intent that we proceed. 
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The initial (or exogenous) variable in our a causal model was Message 

Timeliness. Message Timeliness, a binary measure (two settings of response speed 

were employed per Media), was slightly problematic because it might not be sensitive 

enough for the regression analysis. Rather than use Message Timeliness, an interval 

level measure was preferred. In response to this, the measure Perceived Message 

Timeliness was used. This variable (measured on a 7 point Likert scale) was 

significantly related to Message Timeliness (M = 4.2, 4.8; F = 5.229, p < .025). What 

follow in Tables 13, 14 and 15 are the regressions of the three mediating variables 

(Conversational Coherence, Attribution of Effort and Satisfaction with the Process) on 

Perceived Message Timeliness. In all cases, there was a significant relationship 

between Perceived Message Timeliness and the three mediating variables. 



Dependent Variable .. 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.66750 

.44556 

.44082 

.86149 

----------- Variables in the Equation ----------

Variable 
TIMELY 1 
(Constant) 

B 
.530739 

2.472144 

SE B 
.054735 
.257999 

Beta 
.667504 

T 
9.697 
9.582 

Sig T 
.0000 
.0000 

Table 13: Timeliness - Regression of Perceived Timeliness on Conversational 
Coherence 

Dependent Variable .. 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.56052 

.31418 

.30832 

.89992 

----------- Variables in the Equation ----------

Variable 
TIMELY1 
(Constant) 

B 
.418589 

3.419946 

SE B 
.057176 
.269507 

Beta 
.560515 

T 
7.321 

12.690 

Sig T 
.0000 
.0000 

Table 14: Timeliness - Regression of Perceived Timeliness on Attribution of Effort 

Multiple R 
R Square 

Dependent Variable .. 
.54921 

Adjusted R Square 
Standard Error 

.30163 

.29566 
1.12461 

---------- Variables in the Equation -----------

Variable 
TIMELY1 
(Constant) 

B 
.507926 

3.051266 

SE B 
.071452 
.336798 

Beta 
.549209 

T 
7.109 
9.060 

Sig T 
.0000 
.0000 

Table 15: Timeliness - Regression of Perceived Timeliness on Satisfaction with 
Process 
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After establishing the relationship between the exogenous variable (Perceived 

Message Timeliness) and the mediating variables, we turn to the second half of the 

model. Regressing group member Movement (our surrogate for the convergence 

construct) on the three mediating variables yielded the results shown in Tables 16, 17 

and 18. Of the three mediating variables, only Satisfaction with Process was found to 

be significantly related to the dependent variable Movement. 

Dependent Variable.. MOVEMENT 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.12704 

.01614 

.00758 

.08530 

----------- Variables in the Equation ----------

Variable 
CC_ALL 
(Constant) 

B 
-.009404 
.099076 

SE B 
.006847 

.034185 

Beta 
-.127043 

T 
-1.374 
2.898 

Sig T 
.1723 

.0045 

Table 16: Timeliness - Regression of Conversational Coherence on Movement 

Dependent Variable.. MOVEMENT 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.04922 

.00242 
-.00625 

.08589 

----------- Variables in the Equation ----------

Variable 
AE_ALL 
(Constant) 

B 
-.003925 

.074087 

SE B 
.007427 
.039962 

Beta 
-.049221 

T 
-.528 
1.854 

Sig T 
.5982 
.0663 

Table 17: Timeliness - Regression of Attribution of Effort on Movement 



Dependent Variable.. MOVEMENT 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.20270 

.04109 

.03282 

.08394 

Variables in the Equation ------------

Variable 
SAT_ALL 
(Constant) 

B SE B 
-.012805 .005744 

.122121 .031625 

Beta 
-.202701 

T 
-2.229 
3.862 

Sig T 
.0277 
.0002 

Table 18: Timeliness - Regression of Satisfaction with Process on Movement 
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An additional analysis on the relationship between the three mediating variables 

and the dependent variable Group Consensus was then undertaken to arrive at the next 

set of path coefficients. This analysis is still undertaken at the individual level. The 

Beta coefficients for these relationships are shown in Table 19, 20, and 21. In all 

three cases, the relationship was significant. 

Dependent Variable .• 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.28541 

.08146 

.07361 
28.31433 

----------- Variables in the Equation ----------

Variable 
CC_ALL 
(Constant) 

B 
7.287973 

48.155181 

SE B 
2.262500 

11.284249 

Beta 
.285413 

T 
3.221 
4.267 

Sig T 
.0017 
.0000 

Table 19: Timeliness - Regression of Conversational Coherence on Group Consensus 



Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

. 24885 

.06193 

.05391 
28.61384 

----------- Variables in the Equation ----------

Variable 
AE_ALL 
(Constant) 

B 
6.765404 

47.684143 

SE B 
2.434364 

13.162054 

Beta 
.248848 

T Sig T 
2.779 .0064 
3.623 .0004 

Table 20: Timeliness - Regression of Attribution of Effort on Group Consensus 

Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.45491 

.20695 

.20023 
26.26788 

------------------ Variables in the Equation ------------

Variable 
SAT_ALL 
(Constant) 

B 
9.948927 

30.161847 

SE B 
1.792907 
9.877574 

Beta 
.454913 

T 
5.549 
3.054 

Sig T 
.0000 
.0028 
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Table 21: Timeliness - Regression of Satisfaction with Process on Group Consensus 

5.2 Study Two: Message AddressabiIity 

The second study was also a 2 x 2 design, crossing Message Addressability 

(the ability to target a response message to a source message) with Media, again 

examining the impact on convergent group behavior at the individual and group level. 

Message Addressability was manipulated by the presence or absence of a comment 
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numbering system. This numbering system (if present) allowed group members to 

refer to a previous message by number in their response. If the numbering system was 

absent, comments were simply added sequentially to the other comments previously 

submitted. Media was manipulated as in study 1. 

The analysis, mirroring Study 1, will proceed in three phases. First, an 

individual level examination of variables in the causal model will be done~ Second, 

analysis at the level of the Group is done. Lastly, the path coefficients for the causal 

model will be determined. 

5.2.1 Individual Level Analysis 

As in Study 1, individual level data on mediating variables was gathered 

through the use of questionnaires (see Appendix C). Data on dependent variables 

(individual convergence and group level consensus) was obtained from the discussion 

files. The first portion of the individual level analysis, which involves means testing 

and two-way ANOV As (Media by Message Addressability), follows. 

Tables 22 through 27 show the means and significance tests for the mediating 

variables Conversational Coherence (Table 22 and 23), Attribution of Effort (Table 24 

and 25) and Satisfaction with Process (Table 26 and 27). Conversational Coherence 
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showed a significant effect for both Media and Message Addressability. Both effects 

are in the hypothesized direction, i.e GO outperformed EBS, and the addressable 

setting outperformed the non-addressable setting. A T- test revealed the significant 

difference in Message Addressability was found only in EBS (M = 3.79, 4.77, F = 

11.504, P < .025). Tables 24 and 25 show no significant difference in Attribution of 

Effort either across Media or Message Addressability. Tables 26 and 27 show a 

significant effect for Media on Satisfaction with Process. The effect was in the 

hypothesized direction, i.e. GO outperformed EBS. Further analysis revealed the 

effect was significant only in the Low Message Addressability condition (M = 5.07, 

5.86, F = 14.908, P < .025). 

- - Description of Subpopulations 

Summaries of 
By levels of 

Variable Value Label 
For Entire Population 
COND 5.00 ebs - address no #' 
COND 6.00 ebs - address wi #' 
COND 7.00 go - address no #'s 
COND 8.00 go - address w\ #'s 

Total Cases = 120 

Mean 
4.8517 
3.7867 
4.7667 
5.3467 
5.5067 

Std Dev 
1. 3396 
1. 6790 
1.0558 

.8850 

.8769 

Cases 
120 

30 
30 
30 
30 

Table 22: Addressability - Means of Conversational Coherence by Condition 

---.-~- ---



* * * A N A L Y SIS 0 F V A R I A N C E * * * 

CC_ALL 
by MEDIA media type 

SPD_NBRS speed/numbers 
UNIQUE sums of squares 
All effects entered simultaneously 

Sum of 
Source of Variation Squares DF 
Main Effects 49.422 2 

MEDIA 39.675 1 
SPD_NBRS 9.747 1 

2-Way Interactions 5.043 1 
MEDIA SPD_NBRS 5.043 1 

Explained 54.465 3 
Residual 159.095 116 
Total 213.560 119 

120 cases were processed. 

Mean 
Square F 
24.711 18.017 
39.675 28.928 

9.747 7.107 
5.043 3.677 
5.043 3.677 

18.155 13.237 
1.372 
1. 795 

Sig 
of F 
.000 
.000 
.009 
.058 
.058 
.000 

Table 23: Addressability - ANOV A of Conversational Coherence by Media and 
Addressability 

- - Description of Subpopulations - -

Summaries of 
By levels of 

Attribution of Effort average 
condition w/in ea experiment 

Variable Value Label 
For Entire Population 
COND 5.00 ebs - address no #' 
COND 6.00 ebs - address w/ #' 
COND 7.00 go - address no #'s 
COND 8.00 go - address w\ #'s 

Total Cases = 120 

Mean 
5.4417 
5.5333 
5.5167 
5.4000 
5.3167 

Std Dev 
.8986 
.8996 
.9237 
.9322 
.8659 

Table 24: Addressability - Means of Attributions of Effort by Condition 

Cases 
120 

30 
30 
30 
30 
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* * * A N A L Y SIS o F V A R I A N C E * * * 
AE_ALL Attribution of Effort average 

by MEDIA media type 
SPD_NBRS speed/numbers 

UNIQUE sums of squares 
All effects entered simultaneously 

Sum of 
Source of Variation Squares DF 
Main Effects .908 2 

MEDIA .833 1 
SPD_NBRS .075 1 

2-Way Interactions .033 1 
MEDIA SPD_NBRS .033 1 

Explained .942 3 
Residual 95.150 116 
Total 96.092 119 

120 cases were processed. 

Mean 
Square 

.454 

.833 

.075 

.033 

.033 

.314 

.820 

.807 

F 
.554 

1.016 
.091 
.041 
.041 
.383 

Table 25: Addressability - ANOV A of Attributions of Effort by Media and 
Addressability 

- - Description of Subpopulations - -

Summaries of 
By levels of 

Satisfaction Average 
condition w/in ea experiment 

Sig 
of F 
.576 
.316 
.763 
.841 
.841 
.766 

Variable Value Label Mean Std Dev Cases 
For Entire Population 5.5350 1.1393 119 
COND 5.00 ebs - address no #' 5.0778 1.3151 30 
COND 6.00 ebs - address w/ #' 5.4889 1.2887 30 
COND 7.00 go - address no #'s 5.8556 .8056 30 
COND 8.00 go - address w\ #'s 5.7241 .9556 29 

Total Cases = 120 

Table 26: Addressability - Means of Satisfaction with Process by Condition 
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* * * A N A L Y SIS 0 F V A R I A NeE * * * 

SAT_ALL satisfaction Average 
by MEDIA media type 

SPD_NBRS speed/numbers 
UNIQUE sums of squares 
All effects entered simultaneously 

Source of Variation 
Main Effects 

MEDIA 
SPD_NBRS 

2-Way Interactions 
MEDIA SPD_NBRS 

Explained 
Residual 
Total 

Sum of 
Squares 

8.177 
7.631 

.582 
2.189 
2.189 

10.455 
142.704 
153.160 

120 cases were processed. 

OF 
2 
1 
1 
1 
1 
3 

115 
118 

Mean 
Square 

4.089 
7.631 

.582 
2.189 
2.189 
3.485 
1.241 
1.298 

F 
3.295 
6.149 

.469 
1.764 
1. 764 
2.809 

Sig 
of F 
.041 
.015 
.495 
.187 
.187 
.043 

Table 27: Addressability - ANDV A of Satisfaction with Process by Media and 
Addressability 
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Next, an analysis on the two dependent variables in the model was undertaken. 

Tables 28 and 29 show the means testing and ANDV A of the Movement score. These 

scores are computed using the same method as in Study 1. They are based on a 

standardized scale designed to indicate the convergent behavior of group members 

moving toward, or away from, the group mean. Higher scores indicate that the group 

member changed their opinion more, while lower scores indicate less "movement" of 

opinion. No results were significant. 



- - Description of Subpopulations 

Summaries of 
By levels of 

MOVEMENT 
COND 

Variable Value Label 
For Entire Population 
COND 5.00 ebs - address no #' 
COND 6.00 ebs - address w/ #' 
COND 7.00 go - address no #'s 
COND 8.00 go - address w\ #'s 

Total Cases = 120 

Mean 
.0688 
.0791 
.0583 
.0516 
.0861 

Std Dev 
.1120 
.1862 
.0507 
.0857 
.0779 

Cases 
120 

30 
30 
30 
30 

Table 28: Message Addressability - Means of Movement Scores by Condition 

* * * A N A L Y SIS 0 F V A R I A N C E * * * 
MOVEMENT Movement Score » abs(Distance Score bas 

by MEDIA media type 
SPD_NBRS speed/numbers 
UNIQUE sums of squares 
All effects entered simultaneously 

Sum of 
Source of Variation Squares DF 
Main Effects .001 2 

MEDIA .000 1 
SPD_NBRS .001 1 

2-Way Interactions .023 1 
MEDIA SPD_NBRS .023 1 

Explained .024 3 
Residual 1.469 116 
Total 1.494 119 

120 cases were processed. 

'Mean 
Square F 

.001 .056 

.000 .000 

.001 .112 

.023 1.820 
.023 1.820 
.008 .644 
.013 
.013 

Sig 
of F 
.946 
.995 
.739 
.180 
.180 

.588 

Table 29: Message Addressability - ANOV A of Movement Scores by Media and 
Addressability 

The next two Tables (30 and 31) show the actual convergence of opinion for 

the members in each group. The Convergence score, as in Study 1, was based upon 
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the percentage of group members who agreed on the same salary at the end of the 

group decision making task. Scores could vary from 20% (indicating no agreement 

whatsoever) to 100% (indicating consensus). Message Addressability showed a 

significant effect. Interestingly, there was also a significant interaction (shown in 

Table 30). The significant effect for Message Addressability was evident only within 

Group Outliner (M = 86.7, 100, F= 53.029, P= .000) and in a direction opposite that 

hypothesized. 

- - Description of Subpopulations - -

PRCT_CON actual convergence summaries of 
By levels of COND condition wlin ea experiment 

Variable Value Label 
For Entire Population 
COND 5.00 ebs - address no #' 
COND 6.00 ebs - address wi #' 
COND 7.00 go - address no #'s 
COND 8.00 go - address w\ #'s 

Total Cases = 120 

Mean 
91. 6667 
90.0000 
90.0000 

100.0000 
86.6667 

Std Dev 
18.2574 
15.5364 
22.7429 

.0000 
22.4888 

Cases 
120 

30 
30 
30 
30 

Table 30: Addressability - Means of Percentage Consensus with Process by Condition 



* * * A N A L Y SIS o F V A R I A N C E * * * 

PRCT_CON actual convergence 
by MEDIA media type 

SPD_NBRS speed/numbers 
UNIQUE sums of squares 
All effects entered simultaneously 

Source of Variation 
Main Effects 

MEDIA 
SPD_NBRS 

2-Way Interactions 
MEDIA SPD_NBRS 

Explained 
Residual 
Total 

Sum of 
Squares 

1666.667 
333.333 

1333.333 
1333.333 
1333.333 
3000.000 

36666.667 
39666.667 

120 cases were processed. 

OF 
2 
1 
1 
1 
1 
3 

116 
119 

Mean 
Square 

833.333 
333.333 

1333.333 
1333.333 
1333.333 
1000.000 

316.092 
333.333 

F 
2.636 
1.055 
4.218 
4.218 
4.218 
3.164 

Table 31: Addressability - ANOV A of Percentage Consensus by Media and 
Addressability 

5.2.2 Group Level Analysis 

Sig 
of F 
.076 
.307 
.042 
.042 
.042 
.027 

A group level analysis of actual convergence is shown in Tables 32 and 33. 

115 

No significant effects were observed in Table 33. No significant difference was found 

on the level of Actual Convergence across the Media and Message Addressability. 



- - Description of Subpopulations - -

PRCT_CON actual convergence Summaries of 
By levels of COND condition w/in ea experiment 

Variable Value Label 
For Entire Population 
COND 5.00 ebs - address no #' 
COND 6.00 ebs - address w/ #'s 
COND 7.00 go - address no #'s 
COND 8.00 go - address wi #'s 

Total Cases = 24 

Mean 
91.6667 
90.0000 
90.0000 

100.0000 
86.6667 

Table 32: Adclressability - Means of Consensus by Condition 

* * * A N A L Y SIS o F VAR I A N C E 

PRCT_CON actual convergence 
by MEDIA media type 

SPD_NBRS speed/numbers 
UNIQUE sums of squares 
All effects entered simultaneously 

Sum of Mean 
Source of Variation Squares DF Square 
Main Effects 300.000 2 150.000 

MEDIA 150.000 1 150.000 
SPD_NBRS 150.000 1 150.000 

2-Way Interactions 416.667 1 416.667 
MEDIA SPD_NBRS 416.667 1 416.667 

Explained 716.667 3 238.889 
Residual 7266.667 20 363.333 
Total 7983.333 23 347.101 

24 cases were processed. 

Std Dev 
18.6307 
24.4949 
16.3299 

4.2212 
.0000 

* * * 

F 
.413 
.413 
.413 

1.147 
1.147 

.657 

Cases 

Sig 
of F 
.667 
.528 
.528 
.297 
.297 
.588 

24 
6 
6 
6 
6 

Table 33: Adclressability - ANOV A of Consensus by Media and Timeliness 
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5.2.3 Testing the Addressability Model 

Testing the causal model on the effects of Message Addressability on 

Individual and Group Convergent Behavior is also done using the causal analysis 

techniques explained in Study 1. Standardized regression coefficients are used as path 

estimators in the model. 

The initial (or exogenous) variable in our a causal model was Message 

Addressability. Message Addressability presented the same problem that Message 

Timeliness did in Study 1, i.e it is a binary measure. As in Study 1, a perceived 

measure (perceived Message Addressability) which was found to be significantly 

related to Message Addressability was used (M = 4.67, 5.30, F = 4.733, P < .05). 

What follows in Tables 34, 35 and 36 are the regressions of the three mediating 

variables (Conversational Coherence, Attribution of Effort and Satisfaction with the 

Process) on Perceived Message Addressability. The relationship between Perceived 

Message Addressability and both Conversational Coherence and Satisfaction with 

Process were significant. No significant relationship was detected between Perceived 

Message Addressability and Attributions of Effort. 



Multiple R 
R Square 
Adjusted R Square 
Standard Error 

Dependent Variable .. 

• 81381 
.66229 
.65942 
.78180 

Variables in the Equation ------------------

Variable 
ADD_PER2 
(Constant) 

B 
.852770 
.616242 

SE B 
.056059 
.287426 

Beta 
.813810 

T Sig T 
15.212 .0000 
2.144 .0341 
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Table 34: Addressability - Regression of Perceived Addressability on Conversational 
Coherence 

Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.10527 

.01108 

.00270 

.89739 

------------------ Variables in the Equation ------------------

Variable 
ADD_PER2 
(Constant) 

B 
.073996 

5.074152 

SE B 
.064347 
.329925 

Beta 
.105273 

T 
1.150 

15.380 

Sig T 
.2525 
.0000 

Table 35: Addressability - Regression of Perceived Addressability on Attribution of 
Effort 

Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.57524 

.33090 

.32519 

.93589 

Variables in the Equation ------------------
Variable 

ADD_PER2 
(Constant) 

B SE B Beta T Sig T 

.511287 
2.998989 

.067215 

.344253 
.575242 7.607 .0000 

8.712 .0000 

Table 36: Addressability - Regression of Perceived Addressability on Satisfaction 
with Process . 
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Tables 37 through 42 explore the relationship between the mediating variables 

in the model (Conversational Coherence, Attribution of Effort and Satisfaction with 

Process) and the dependent variables Movement and Group Consensus (both taken at 

the individual level). No significant effects were observed between the mediating 

variables and either of the dependent variables, as shown below. 

Dependent Variable.. MOVEMENT 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.05842 

.00341 
-.00503 

.11232 

------------------ Variables in the Equation ------------------

Variable 

CC_ALL 
(Constant) 

B 

-.004886 
.092489 

SE B Beta 

.007686 -.058419 

.038673 

T Sig T 

-.636.5262 
2.392 .0184 

Table 37: Addressability - Regression of Conversational Coherence on Movement 

Dependent Variable.. MOVEMENT 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.07744 
.00600 

-.00243 
.11217 

~----------------- Variables in the Equation ------------------

Variable 

AE_ALL 
(Constant) 

B 

.009656 

.016242 

SE B 

.011443 

.063106 

Beta 

.077445 

T Sig T 

.844 .4005 

.257 .7973 

Table 38: Addressability - Regression of Attribution of Effort on Movement 



Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.04345 

.00189 
-.00664 

.11233 

MOVEMENT 

Variables in the Equation ------------------

Variable 

SAT_ALL 
(Constant) 

B 

-.004270 
.091404 

SE B 

.009076 

.051281 

Beta 

-.043452 

T Sig T 

-.470 .6389 
1. 782 .0773 

Table 39: Addressability - Regression of Satisfaction with Process on Movement 

Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.01775 

.00032 
-.00816 

18.33173 

Variables in the Equation ------------------

Variable 

CC_ALL 
(Constant) 

B 

.241931 
90.492899 

SE B 

1.254422 
6.311918 

Beta 

.017752 

T Sig T 

.193 .8474 
14.337 .0000 

Table 40: Addressability - Regression of Conversational Coherence on Group 
Consensus 

Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.00085 

.00000 
-.00847 

18.33461 

Variables in the Equation ------------------

Variable 

AE_ALL 
(Constant) 

B SE B Beta 

.017345 1.870376 8.537E-04 
91.572283 10.314659 

T Sig T 

.009 .9926 
8.878 .0000 

Table 41: Addressability - Regression of Attribution of Effort on Group Consensus 
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Dependent Variable .. 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 

.04325 

.00187 
-.00666 

17.76043 

------------------ Variables in the Equation ------------------

Variable 

SAT_ALL 
(Constant) 

B 

.671934 
88.381677 

SE B 

1. 435097 
8.108416 

Beta 

.043246 

T Sig T 

.468 .6405 
10.900 .0000 

Table 42: Addressability - Regression of Satisfaction with Process on Group 
Consensus 

5.3 Chapter Summary 

The results of these two studies were mixed. ANOVAs on the first study, 

Message Timeliness, revealed three significant effects. Significant differences were 
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revealed across Media for Satisfaction with Process. Unfortunately, it was EBS which 

outperformed GO, contrary to our hypothesis. Significant differences were also 

revealed on Movement towards the group average across Message Timeliness 

conditions. Again, however, results were contrary to our hypothesis, with the slower 

time setting showing the most movement. Finally, significant differences were also 

detected in the levels of Actual Convergence, with greater Message Timeliness leading 

to more convergence. 
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The causal model for the Timeliness Study showed a number of positive 

significant relationships. The exogenous variable Perceived Message Timeliness was 

significantly and positively related to all three mediating variables (Conversational 

Coherence, Attribution of Effort, and Satisfaction with Process). Only one mediating 

variable (Satisfaction with Process) was significantly related to Individual Convergence 

(the Movement score). All three mediating variables were significantly related to the 

Group Consensus (see Figure 14). 

ANOVAs on the second study, Addressability showed significant differences 

for Conversational Coherence for both Media and Message Addressability. These 

differences were in the directions hypothesized. The second study also showed a 

significant difference on Satisfaction with Process levels across Media, again in the 

direction hypothesized. Finally, significant differences on Movement were also 

detected across Message Addressabilio/ levels, however these were in contrast to 

expectations. 

The causal model for the Addressability Study generally showed a low level of 

support. Perceived Message Addressability was significantly related to two of the 

mediating variables, Conversational Coherence and Satisfaction with Process. All 

other relationships were not significant (Figure 15). The focus of the next chapter is 



to interpret these findings, discuss their limitations and their implications on future 

research. 
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CHAPTER 6 

DISCUSSION AND IMPLICATIONS OF RESULTS 

The purpose of this research was to explore how communication technology, a 

term we later defined as Media, can impact Groups. The study of groups is complex, 

but four major classes of variables can be considered when studying the group 

interaction. These are the Group, the Task, the Context, and the Communication 

Media. The focus of this research was specifically on the Communication Media, and 

how Media could impact a group during a decision making task requiring consensus. 

This research began with three questions. 

1. What is the impact of Message Timeliness on a group's convergent behavior? 

2. What is the impact of Message Addressability on a group's convergent 

behavior? 

3. Do Message Timeliness and Message Addressability perform predictably across 

different types of communication media? 
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This chapter will not only strive to answer the three questions above, but also 

explore a bit more how Media Characteristics impact groups. This chapter is divided 

into three major sections. The fIrst section concerns the principle fIndings of this 

research as it explores the impact Media can have on Group Convergent Behavior, and 

how Media is inexorably tied to Message Attributes. Also discussed is the relationship 

between Cognitive/Emotional variables and the actual group behaviors. The second 

section explores the specifIc implications of these findings on EMS research in the 

past. The third and fInal section examines the limitations and key assumptions 

involved in the current research. 

6.1 Principle Findings 

The current research has revealed that Media impacts group behaviors. 

Significant effects were found in both studies based on differences both in the Media 

chosen, and changes in Characteristics within each Media. These fIndings were 

revealed in both the preliminary tests for differences across conditions (using 

ANOV As) as well as the causal model analysis (where path coefficients between 

independent, mediating, and dependent variables were detennined). 

In the first study on Message Timeliness, an analysis of variance revealed 

Satisfaction with Process to be significant across Media. The particular direction of 

------- ---
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this finding did not fit our hypothesis (Hlg). Electronic Brainstorming (EBS), a 

Media with inherent procedural characteristics which prevent responses to messages 

from being read in a timely manner, outperformed GO, which had more speedy 

message characteristics. In retrospect, this finding is not particularly disturbing. First, 

EBS is a tool which was originally designed to promote divergent tasks (idea 

generation). Research using EBS has shown generally high levels of satisfaction 

among users. U sing this software in support of a convergent decision making task 

may have made the group less likely to converge, but they may have enjoyed the 

process more. In addition, while this research hypothesized that increased satisfaction 

would be tied to enhanced group performance, that relationship is not always positive. 

In fact, during idea generation tasks, it has been shown that critical evaluative tone 

leads to higher ideation levels, while at the same time leading to lower level of 

satisfaction (Connolly, Jessup and Valacich 1990). Thus, while this research showed 

that EBS outperformed GO in terms of satisfaction, greater satisfaction may not be 

correlated with the ability to accomplish the task. 

An additional study one analysis of variance also revealed another significant 

main effect. In the case of individually measured Group Consensus, individuals using 

high speed Media were more likely to reach agreement than those using slower speed 

Media. This supported hypothesis Hlh, which stated that the faster Media setting will 

outperform the slower Media setting across both types of Media (EBS and GO). 



129 

While this same consensus measure taken at the group level was not significant, the 

trend from this individual level data seemed clear. All individuals in groups using the 

high speed Group Outliner software reached consensus. The ability to get a significant 

result at the group level was dependent upon the number of groups run. For this 

research, only six 5-person groups were used per cell. For each study in this 

experiment 120 subjects were run, for a total of 240 across both experiments. This 

number does not include that done for gathering data during the pilot studies. 

Running the number of groups necessary to get significance at the group level was 

prohibitive due to the size of the potential subject pool. 

The testing of the causal model in study one, the primary focus of the data 

analysis, was strongly supported in certain respects. The relationship between 

Perceived Message Timeliness and the Mediating Variables (Conversational 

Coherence, Attribution of Effort, and Satisfaction with Process) all supported the 

hypothesis (H1a, H1b, and H1c respectively). The path coefficients between the 

independent variable Perceived Message Timeliness and the mediating variables 

(Conversational Coherence, Attribution of Effort, and Satisfaction with Process) were, 

respectively, .67, .56, and .55, all significant to the p < .025 level. 

The second portion of the causal model involved examining the relationship 

between the Mediating Variables and the Dependent Variables (Individual 
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Convergence and individually measured Group Consensus). The relationship was 

only partially supported. For the first dependent variable (Individual Convergence) 

only Satisfaction with Process was found to have a significant positive relationship 

(path coefficient = .25 at p < .05). This supported hypothesis Hih. The relationship 

between Individual Convergence and both Conversational Coherence (HId) and 

Attribution of Effort (H If) were both non-significant. All three of the mediating 

variables were significantly related to the 2nd dependent variable (individually 

measured Group Consensus). In the case of Conversational Coherence (HIe) and 

Satisfaction with Process (Hli) the relationships were positive (path coefficients = .29 

& .45 respectively, p < .05). The relationship between Attribution of Effort and 

individually measured Group Consensus (HIg) was significant, but negative (path 

coefficient = -.20, P < .05), thus it did not match our expectations. While this latter 

relationship was significant. the path coefficient was only .20, which in reality means 

that the mediating variable was only account for about .04 percent of the variance for 

individually measured Group Consensus. Apparently for both dependent variables, 

Attribution of Effort explained little of the overall variance. 

Analysis of Variance on the second study were largely supportive of the 

hypothesis. Conversational Coherence was enhanced through both Message 

Addressability and the use of the more naturally "addressable" Media (GO). This result 

. supported both Hypothesis H2j and H2k. Interestingly, an examination of the 
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transcripts of these conversations showed only a small number of the group used the 

reference numbers in their response. Interviews with participants after the experience, 

however, revealed that the numbers assisted the group members in keeping track of 

where they were in the conversation file. Another main effect supporting H2K was 

found in relation to Satisfaction with Process, where GO was rated significantly higher 

than EBS. Again, post-session interviews with participants revealed that the 

participants thought that Group Outliner was more appropriate to the task. This was 

substantiated by an "appropriateness of Media" question (M = 4.78, 5.45, F = 7.527, 

P < .025) on the post-session questionnaire (validated by Sambamurthy 1990). 

The principle form of data analysis for Study 2, like Study 1, involved 

determining the path coefficients in the causal model. Unlike the study on Message 

Timeliness, the results from the Message Addressability study were less encouraging. 

Only two significant positive effects were found between the Independent Variable 

Message Addressability and the Mediating Variables. The path coefficient for the 

relationship between Message Addressability and Conversational Coherence was .81, p 

< .025. This result was not only significant, but it also accounted for a large 

proportion of the variance in Conversational Coherence (Le. over sixty percent). The 

path coefficient for the relationship between Message Addressaoility and Satisfaction 

with Process was also significantly positive at .57, p < .025. These two results 

support hypothesis H2a and H2c. Unfortunately, none of the other causal model 



hypothesis were supported (i.e. H2b, H2e, H2f, H2g, H2h and H2i). This lack of 

support for the causal model may have been due to the task complexity issue 

discussed below under study limitations. 
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Overall, this research attempted to examine some underlying 

cognitive/emotional level variables which may be responsible for the connection 

between Media (through Message Timeliness and Addressability manipulations) and 

the overall behavioral level outcomes of the group. The first study was especially 

encouraging in this regard. Perceived Message Timeliness (which was shown in the 

results section to be highly correlated with actual Message Timeliness) was shown to 

be signifIcantly related to all three of the mediating variables in the causal model. In 

addition, these three variables were also shown to be signifIcantly related to the final 

dependent measures in the study in four of six cases (especially in relation to the 

group consensus level). The second study also revealed significant relationships 

between Message Addressability (the primary independent variable) and two of the 

three mediating variables (Conversational Coherence and Satisfaction with Process). 

In general, findings of this sort support the work of Grice (1975), as well as Fisher 

and Ellis (1990) in their work on the message factors which lead to a meaningful and 

production conversation. 



133 

6.2 Limitations and Key Assumptions 

The limitations and key assumptions of the research fall into several categories. 

Among those considered here we include the issues of student subjects, group history, 

group size, the unit of analysis, and task complexity. One of the fIrst issues to always 

be faced when using students in research is that of external validity. Differences 

between student groups and real groups may include the incentive structures provided 

for high group performance (what sort of stakes do students have in the outcome), task 

interest levels, experience, and socialization (to name a few). While the 

generalizability of results from student subjects is always a concern, the choice was 

moderated by a number of factors. First, the research involved an investigation of 

basic communication properties within a group. Specialized skills in solving the 

particular task were not required, and thus there was no reason to assume student 

subjects would behave differently than business groups. In addition, incentives for 

task performance were provided to minimize differences resulting from interest levels 

in the task. 

The use of student subjects provided an additional advantage. In order to 

minimize history effects (differential power, normative influences, etc ... ), the technique 

of a Leaderless Group Discussion (LGD) (Fisher & Ellis, 1990) was chosen. A LGD 

is characterized by a minimum of influence from sources external to the group. 



134 

Because of this a LGD is quite useful for analyzing group process and for establishing 

a baseline for future research. In many cases a LGD is a "zero history group", since 

these groups have a reduced likelihood of established norms, leadership, or other 

outside influences impinging on the group activity. Again, student groups, with no 

history, met these criteria quite well. 

Five person groups were selected for this research. Groups consisting of even 

number members were avoided to avert ties in voting, the belief being that odd 

numbers of members would provide for more interesting dynamics. Groups smaller 

than five members were avoided because the process of convergence might be too 

easily achieved. Groups larger than five members were prohibitive in terms of subject 

pool size. Given that the impact of group size on convergence has not been 

established in the literature, care should be taken in generalizing the fmdings of this 

research to different group sizes. 

While in many cases the appropriate unit of analysis for group studies is indeed 

the group (see Fisher's nonsummativity 1990), the focus of this research was on both 

the group and the individual. Groups work at essentially three levels: the individual, 

the interpersonal, and the collective (Sengupta and Te'eni 1993). It was appropriate 

for this study, since it involved an analysis of the cognitive and emotional factors that 

influence individuals within the context of the group, to collect individual level data. 
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The interpersonal level of group interaction was also involved in this study, although 

primarily from a manipulation standpoint. By varying Message Attributes through 

changes in Media and Media Settings, this research was in reality manipulating the 

interpersonal interactions possible. 

Experimental results indicated that Message Addressability did not have as 

great an effect as anticipated, especially in the second half of the causal model. In 

retrospect, we believe this is due to two principle reasons. First, while verbal 

instructions on the purpose and use of the comment numbering system was included in 

the task introduction, this manipulation may not have been strong enough to lead 

participants to use the ability. A sample task, administered prior to the actual task, 

which showed how this ability could be employed may have increased the effect of 

the message addressability manipulation. Second, observational data completed 

subsequent to this study has suggested that task complexity plays a large role in the 

use of message addressability. The human resource task used in the current research 

involved a negotiation over a salary, a task that, in retrospect, did not require users to 

reference, build upon, or respond to, previous comments as much as desired. It is 

expected that in other types of decision making tasks, the usefulness of this media 

characteristic may increase. 
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6.3 Implications and Summary 

The intent for this research is to shed some light on the relationship between 

Media characteristics, and Communication Outcomes. While the results of this work 

was only partially supported, we can examine a few implications. First, when 

searching for an appropriate Media for a given task, we may be better served by 

looking at what Message Characteristics are necessary for task accomplis~ment. This 

same line of thinking anchors the conversation on Media Richness (Rice 1992; 

McGrath and Hollingshead 1993). Essentially the argument is that group and 

individual performance are related to the extent that task characteristics match media 

selection. It could be that a variety of diverse Media may actually have similar 

Message Characteristics. In this instance, Media selection become important only its 

support of what the Message can do. 

As mentioned earlier, studies done in the area of EMS research have reported 

varied [mdings (Bui and Sivasankaran 1990; Watson, DeSanctis and Poole, 1988; 

Gallupe, Dennis, Cooper, Valacich, Bastianutti and Nunamaker 1992; Gallupe et al. 

1988; George, Easton, Nunamaker, and Northcraft 1990; Jarvenpaa, Rao and Huber 

1988; Steeb and Johnston 1981). While some have shown a positive relationship 



between EMS and group performance, others have shown no (or contrary) 

relationships. 
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Some of the problems in these mixed fmdings may result from both an 

inaccurate delineation of the communication media being used (and what types of 

messages it is able to pass), as well as potential weaknesses in research designs (as 

mentioned above). It is important for us, as MIS researchers, to work from well 

established models and variables. Research on the Group has been prolific, as has 

research in the area of Social Psychology. Both of these disciplines, by helping define 

the basic group interaction, as well as examining how the cognitions and emotions of 

the individual impact performance, should be invaluable sources in our quest for 

understanding how EMS can be successful. 

The second major implication is that we, as GSS researchers, need to pay more 

attention to mediating variables in the relationship between our choice of media, and 

what outcomes we can expect from our communications. Media impacts can be both 

cognitive as well as behavioral. In addition, outcomes can fall into two other 

classifications, those related to the social well-being of the group, and those related to 

the task efficiency. Little work has been done on the former, yet these outcomes may 

play a strong mediating relationship with task related outcomes like group 

productivity, decision quality, evaluation comprehensiveness, and commitment to the 



outcome. More research needs to be done in the area of mediating cognitive level 

variables. 

The design and use of computer systems which support group activity is 

growing rapidly. Group Support Systems, EMail, Multimedia Systems, and 
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Distributed Networks are just a few. Unfortunately, the design of many of these 

systems has preceded our understanding of what design features should be included for 

different types of tasks. This research is hopefully a building block in our 

understanding of this area. 
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APPENDIX A 

TASK 

The University of Arizona is currently in the process of hiring a new Women's Track 
Coach. Part of the negotiations for this hiring involve the establishment of a starting 
salary. For the next 25 minutes we would like your group to discuss the merits and 
shortcomings of this individual, and then decide upon an appropriate starting salary 
based on your discussion. If possible, we would like you to try to reach a: decision on 
a salary level which every member of the group will support. It is not necessary or 
expected that you know a great deal about track. 

Sarah Holcomb, the candidate which you have been asked to evaluate, has the 
following qualifications. Please discuss these qualifications, and the impact they 
should have on her salary. 

HOLCOMB'S PERSONAL BACKGROUND 
Holcomb ran varsity track for three years in college. Her senior year she captained 
her team to a conference championship. Mter college, Holcomb ran on the 1976 US 
Olympic team in Montreal. She was then recruited by several European clubs, among 
them Florence, Italy, where she performed for one year, until a knee injury ended her 
running career. 

Following her time in Italy, Holcomb returned to the US and served as an assistant 
coach at her alma mater. She continued in this role for 2 years, at which time she was 
hired as head coach at Warnet College in Maine. At Warnet, Holcomb led her track 
club to three conference championships in four years before being hired away by UC 
Santa Maria. She was earning $32,000 when she left Warnet. 

Holcomb was hired at $32,000 at UC Santa Maria as head coach of the women's track 
team. UC Santa Maria is a mid-sized college located in California. Over the last 
seven years, Santa Maria's women's track team has gone from a record of 10-22 to 
29-3. Five of the past seven years, Santa Maria has made it into the Southwest 
Regional Finals, and four times Santa Maria has won the conference Championship. 
Holcomb earned $45,000 this last year at Santa Maria. 
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Two years ago Holcomb served as President of the National Association of Women's 
Collegiate Track coaches. This appointment indicates that she is well respected by her 
peers. There have been rumors that Holcomb is a candidate to serve as an assistant 
coach for the 1996 US Olympic team. 

Holcomb has been criticized by some for producing winning teams at the expense of 
academic scholarship. While her teams have consistently won championships and 
have consistently made money (a rarity in women's athletics), her graduation rates 
among her athletes have been at about 75%. Some of her critics have argued that she 
should be spending more time getting her athletes through school. The Men's Track 
Coach at the University of Arizona has a graduation rate of over 80%. 

Holcomb has been a proponent for drug testing at the collegiate level. Her critics 
complain that this is primarily for political reasons, since none of her track teams have 
instituted the policy of randomized testing used in some other major universities. 

OTHER FACTS 
The University of Arizona's former coach was earning $39,000/yr. The highest paid 
Women's Track Coach in the country earns $74,000. The Men's Track Coach at the 
University of Arizona earns $82,000. He also earns about $55,000 from non
university sources. 

In addition to the information above, the following salary data is available: 

1. The average salary for women's track coaches at large Western Universities is 
$45,000. 

2. The average salary for men's track coaches at large Western Universities is 
$62,000. 

3. The average salary for a full professor at Arizona is $57,000. 
4. The average salary for a starting professor at Arizona is $31,000. 
5. The new University President at Arizona will earn $180,000. 

Please answer the pre-session questionnaire 
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APPENDIX B 

PRE-SESSION QUESTIONNAIRE 

Please answer the following questions as accurately and truthfully as possible. Your 
cooperation is appreciated. This form will also serve as a record of your attendance. 
The comments you make today during the experiment are not traceable to your an
swers on this questionnaire. 

1. What is your Student ID number? ________ _ 
2. How many times have you used the GroupSystems software in the past? __ _ 
3. What is your age? ____ _ 
4. What is your sex? ____ _ 
5. What is your year in college? ____ _ 
6. What is your major? _______ _ 

(Please circle your answer for the following two questions) 

7. Do you believe college athletics are an important part of a University's mission? 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 

8. Mter reading the materials provided, how likely are you to recommend that Sarah 
be hired as the new women's track coach? 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 

9. After reading the materials provided, if you had to decide now, what salary do 
you think Sarah should start at? (Please use an exact number and not a range) 

$_----



APPENDIX C 

POST-SESSION QUESTIONNAIRE 

1. What is your Student ID Number? 

2. Based on the conversation over the computer system, what salary did your 
group arrive at? (Please use an exact number, not a range). 
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3. In your own opinion, what salary do you think Sarah should start at? ___ _ 

Please answer these questions using the following scale. Enter only INTEGER num
bers. Do not use fractions: 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 

4. GroupSystems improved the group's work. 

5. The group felt comfortable using GroupSystems. 

6. GroupSystems provides the kind of support the group needed to accomplish 
its work effectively. __ 

7. GroupSystems really helped the group to accomplish something useful._ 

8. GroupSystems was easy for the group to use for the tasks it worked on. 

9. The group enjoyed using GroupSystems. 

10. Using GroupSystems enabled the group to gain a better perspective on the 
issues than would have been possible without the sy~tem. _ 

11. The group's approach to this meeting was very structured. _ 

12. The group thoroughly considered and evaluated information and evidence 
bearing on the issues discussed today. _ 



13. Overall, I was satisfied with the meeting outcome today. _ 

14. The group did very good work during this meeting. _ 

15. The group used valid reasoning processes to draw conclusions. 

16. The group accomplished a lot in this meeting. _ 

17. The meeting had a clear beginning and ending. _ 

18. Overall, I was satisfied with the meeting process today. 

19. I was strongly persuaded by my group members' arguments during the 
discussion. _ 
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20. My group members used effective strategies to get me to change my posi
tion on the issue. 

21. My group members' arguments during this discussion were NOT very con
vincing. _ 

22. Someone reading the transcripts of these conversations would be able to 
trace ideas to the person who proposed them. _ 

23. My group members raised some compelling arguments I had not thought of 
before. 

24. I have adopted my group members' perspective on the issue. 

25. If 100 equals the total amount of influence available on this task, what 
percentage of this total did you contribute? (Enter a number between 0 and 
100). _ 

26. The other members of your group were able to trace ideas to the person 
who proposed them._ 
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Please answer these questions using the scale provided: 

27. In tenns of length, my comments were generally 
much shorter much 
longer 

1 2 3 4 5 6 7 
than my other group members. 

28. I found it 
very difficult very easy 

1 2 3 4 5 6 7 
to respond directly to a particular comment 

29. Some members made 
too few comments too many com-
ments 

1 2 3 4 5 6 7 

30. Responses to comments were 
difficult to track easy to track 

1 2 3 4 5 6 7 

31. The conversation seemed 
very jumbled very 
smooth 

1 2 3 4 5 6 7 

32. Some members of the group contributed comments 
very slowly very 
quickly 

1 2 3 4 5 6 7 
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33. The flow of the conversation was 
difficult to follow easy to 
follow 

1 2 3 4 5 6 7 

34. The number of comments I made was 
less than other members greater than other members 

1 2 3 4 5 6 7 

35. The comments made by the group were 
very difficult very easy 

1 2 34 5 6 7 
to tie together. 

36. The computer system 
strongly hindered strongly supported 

1 2 3 4 5 6 7 
my ability to find responses to my comments. 

37. By and large, statements made by all members of the group were 
very unequal in size very equal in size 

1 2 3 4 5 6 7 
38. Using the computer system to do this task was 
very frustrating very enjoyable 

1 2 3 4 5 6 7 

39. In completing the task, the other group members were a 
greater hinderance greater 
help 

1 2 3 4 5 6 7 
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40. I submitted comments at a 
much slower rate much faster rate 

1 2 3 4 5 6 7 
than other people in my group. 

41. The other group members were 
very uncooperative very cooperative 

1 2 3 4 5 6 7 

42. The development of arguments was 
hard to follow easy to follow 

1 2 3 4 5 6 7 

43. The comments made by the other members of my group were 
much too brief much too long 

1 2 3 4 5 6 

44. I could direct my responses to a particular individual 
with great difficulty very easily 

I 2 3 4 5 6 7 

45. The members of my group were 
making little effort making a great deal of 
effort 

1 2 3 4 5 6 7 
to solve this problem. 

46. If I had to do this task again, it would be 
more frustrating less frustrating 

1 2 3 4 5 6 7 
to do it without computer support. 

---------------_. 
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47. I received responses to my comments 
very slowly very 
quickly 

1 2 3 4 5 6 7 

48. The group would have performed better if responses to comments came in 
at a 
much slower rate much faster rate 

1 2 3 4 5 6 7 

49. I could direct my responses to a particular comment 
with great difficulty very easily 

1 2 3 4 5 6 7 

50. I found the flow of the conversation 
very frustrating very pleasant 

1 2 3 4 5 6 7 

51. I could tell with 
great difficulty little difficulty 

1 2 3 4 5 6 7 
when a comment was addressed to one of my statements. 

52. It was 
very difficult very easy 

1 2 3 4 5 6 7 
to cognitively connect responses to comments using the computer system. 

53. I was able to respond to a comment that I didn't agree with 
very slowly very rap-
idly 

1 2 3 4 5 6 7 
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54. The speed at which I received feedback on my statements was 
much slower much 
faster 

1 2 3 4 5 6 7 
than would be possible in a similar sized group having a verbal face to face con

versation. 

55. This task would have been 
more frustrating less frustrating 

1 2 3 4 5 6 7 
to do without computer support. 
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APPENDIXD 

PRE-EXPERIMENT 

INTRODUCTION 
Hello. My name is Mark Fuller. I'm a doctoral student in the Department of Man
agement Information Systems. I do research on organizational work teams using col
laborative technology. 

You are now sitting in the one of the University's GroupSystems rooms. This room 
contains computer hardware and software which is used to support business teams in a 
wide variety of tasks. This room, and the software in it, is used by visiting business 
groups to do things such as Strategic Planning or Idea Generation. In addition, the 
software you'll be using today is also installed on-site at a number of corporations, 
such as IBM, 3M, and BellSouth. 

TASK 
Today you are going to be working on a task not unlike those tackled by normal work 
teams paying to use this facility. You are going to evaluate a potential university 
employee, and then decide, as a group, upon a reasonable starting salary. All of this 
will take place over the computer system. 

The first thing I'd like you to do is take 3 or 4 minutes to read the task sheet I'm 
about to give you. 

Hand out task 

Does everyone have one? [wait until everyone does] 

Wait 4 minutes 

PRE-QUESTIONNAIRE 
Now that you've had a chance to look over the task, I'd like you to answer the follow
ing one page questionnaire. This should only take you a few moments. When you 
are done, I will collect them. 
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Hand out Questionnaire 

Is everyone fmished? (Repeat until everyone is fmished). 

Collect Questionnaire 

EXPLAINING TIlE GOAL 
Your goal today is to discuss the job candidate, her qualifications, and then reach 
agreement as a group on an appropriate starting salary. All of this is to be done over 
the computer system. 

After the system starts, you will have 20 minutes to discuss Sarah's qualifications and 
then come to an agreement You are free to comment on what other group members 
say, as well as make brand new comments. You can propose a starting salary, and 
then ask other group members if they agree with it or not. Agreement can be signified 
by having all members type the salary and the word "agree" after it 

There are 5 members in each group, so agreement will be signified by all five mem
bers typing the salary and the word "agree" after it 

Point out group members now 

STARTING THE COMPUTER SYSTEM 
We're now going to start the computer system which will allow you to discuss Sarah 
and decide upon an appropriate salary for the job candidate. 

First, press the light switch to the right of your computer screen. 

Next open up the panel covering the keyboard. Please don't touch anything yet. 

Check status of GM's 

At this point you should see a small grey box in the middle of your screen. Please 
type your first name and student ID number in the box, and then hit the enter key. 
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Check status of OM's 

Has everyone entered their name? If you are having difficulty with this, please raise 
your hand and I will help you. 

Help if necessary 

Please don't type in anything else until I ask you. 

GO: USE INSTRUCTIONS 

Now hit the enter key 

Your screen should now be divided into two parts, a blue upper portion, and a black 
lower portion. The blue upper portion is where you will read the group's comments. 
The black lower portion is will you will type in your own comments prior to sending 
them to the group. To send a comment to the group you simply press the F9 key after 
you have completed typing it in. The F9 key is located along the top of the keyboard 
on the right-hand side. The other group members will not be able to read your com
ment until it is sent. 

EBS: USE INSTRUCTIONS 

Paper Analogy 

Let's try some practice rounds. Everybody type in the name of your favorite food, 
and then press the F9 key. The file (or sheet of paper) with your comment has been 
given to someone else, and you now have either a fIle with somrone else's comment 
on it, or a brand new fIle. You will eventually see the all of the files as the discussion 
continues. 

This software is set up with a five line limit, that is you won't be able to type in more 
that five lines at a time. 

As you are working you will notice that the blue upper window will fill up. You will 
not be able to see all of the comments submitted to your group at one time. If you 



want to scroll through the comments in the blue window, just use the page up and 
page down keys located above the four small arrow keys to the right of your space 
bar. Lets all try that now. Since very little information has been sent to the group, 
there won't be much to read yet at this point. 
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Does everyone understand so far. At this time I would like you to begin discussion of 
Sarah's salary. Please limit all discussion through the computer system, you have 20 
minutes, begin now. 

FIVE MINUTES WARNING 
You now have five minutes remaining. Remember, your goals is to try to arrive at a 
reasonable salary estimate which every group member agrees to. 

ONE MINUTE WARNING 
You have one minute left 

POST EXPERIMENT 
OK. Time is up. If you would close the cover on the keyboards, I will now hand out 
the post-session questionnaire. 

This one is a little longer than the first one, and thus will take you a little while to fill 
out. 

Wait till filled out 

[For GO only] 
When you are all done, I'd also like to capture a few of your comments on the system 
regarding what occurred today. If you will open up your keyboard, and then press the 
F3 key, I'll send out three areas I'd like you to comment on. 

You should now see three different evaluation topics 

Name the topics 

To comment on the topics, simply select them using the up or down arrow keys. 
When the topic you want to discuss is highlighted in orange, press the enter key. 
After making a comment in the area, simply press the F3 key to return to the list of 
topics. You can continue to comment on the same topic, or different topics as much 
as you like. 
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The type of comments I'm after include, was the system useful, was it a hinderance, 
what did you like about it, what didn't you like about it, etc ... 

For the second category, comments such as did your group work well together, was 
there conflict, etc ... 

And finally for the 3rd topic, was the task too simple, was it too complex, etc ... 

Let them go for 5 minutes 

Read Debriefing Statement. 

[For EBS only] 
When you are all done, I'd also like to capture a few of your comments on the system 
regarding what occurred today. If you will open up your keyboard once again, you 
will see I've sent out three areas I'd like you to comment on. 

Name the topics 

To comment on the topics, simply select them using the up or down arrow keys. 
When the topic you want to discuss is highlighted in orange, press the enter key. 
After making a comment in the area, simply press the F3 key to return to the list of 
topics. You can continue to comment on the same topic, or different topics as much 
as you like. 

The type of comments I'm after include, was the system useful, was it a hinderance, 
what did you like about it, what didn't you like about it, etc ... 

For the second category, comments such as did you group work well together, was 
there conflict, etc ... 

And finally for the 3rd topic, was the task to simple, was it to complex, etc ... 

Let them go for 5 minutes 

Read Debriefing statement. 
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Thank you for participating in this study. This study is part of a continuing research 
theme investigating the impacts of computer technology on work groups. An adequate 
understanding of the human/computer interaction is useful for two reasons. First, 
information regarding these interactions helps us to design new systems which can 
support groups in new and better ways. Second, research in this area will hopefully 
shed more light on the intricacies of human communications and interactions in gener
al, adding to the existent knowledge in domains outside of computer supported envi
ronments. 

The task that you were asked to participate in is typical of one which is addressed in 
organizations on a daily basis. It is also typical of the problems for which these 
groups seek out computer supported work environments, like the Group Support Sys
tem you used today. Specifically, this task involved a discussion, evaluation, and 
decision regarding an appropriate salary for a new University of Arizona athletic 
coach. 

This discussion was done using a state of the art Group Support System called the 
University of Arizona GroupSystems technology. This technology was developed at 
the University of Arizona, and is used by a variety of groups from both the private 
sector and the public sector for purposes ranging from corporate strategy development 
to undergraduate and MBA education. In addition, this same system is installed and 
used by a number of organizations outside of the University environment, such as 
IBM, 3M Corporation, and BellSouth. 

This study was specifically designed to examine the impact of different levels of com
munication feedback on a group's performance on a convergent task. Convergent 
tasks are those where groups attempt to come to some sort of agreement or consensus 
regarding a subject. Feedback attributes include things such as your ability to identify 
who submitted a response, how quickly you received a response, how complete or 
thorough was the response, how strong was the response, etc ... Your group was as
signed to a condition which had "preset" levels of these attributes. By examining what 
happened today, we hope to better understand the relationship between these feedback 
levels and a group's performance. 
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Again, we appreciate your cooperation and efforts in this study, and hope you found it 
both educational and enjoyable. It is crucial to the success of this experiment that you 
do not tell other students about your experience here today. If other students fmd out 
about our experimental manipulations and then become participants in this study it 
may contaminate our results. We ask that you do not discuss this experiment with 
other members of your class. 

If you have any questions about this experiment, or are interested in finding out more 
about our research with group support systems, please feel free to contact me. 
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