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ABSTRACT 

The goal of this research was to investigate the effect of group composition and task-

type upon individual productivity and structure in a computer-mediated conference. While 

studies have been conducted relative to the effect of task type involving computer-

mediated conferences, the effect of group composition and the interaction between task 

type and group composition upon individual productivity has been absent. 

Fourteen six-member conferences were created. Participant scores on a standardized 

achievement test were used to determine conference composition 

(homogeneous/heterogeneous). The task type consisted of two computer-related social 

issues. The well defined issue had a history of case or statutory law while the ill-defined 

issue did not. The conferences lasted fourteen days after which the collected data was 

analyzed. 

There was a significant interaction between group composition and task-type relative 

to individual productivity as measured by a multivariate analysis of variance In addition 

separate MANOVAs found a significant effect for task type and group composition. A 

series of univariate tests found that four of the dependent variables used in the study were 

significantly effected by either group composition or task-type. However, a series of t-

tests found only one variable, length of a message, was affected significantly by either the 

conference composition or task-type. 

Further analysis using network analysis and relational analysis tools (Q-analysis and 

Diagrammatic Thought) provided evidence that task-type is a factor in an individual's 

productivity in a computer-mediated conference. 

V 
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The results of this study suggest that the structure of a computer-mediated 

conference's topic does have an effect upon individual productivity While this effect was 

discernible with traditional quantitative measures, other measures which focus upon non-

causal relations within the conference (network analysis, Q-Analysis, and Diagrammatic 

Thought) may find relevant factors which provide a more complete understanding of what 

is occurring within the conference. This suggests that if the researcher wishes to have a 

complete understanding of what is occurring within a computer-mediated conference, 

measures ~ other than quantitative or causal analysis ~ which take into account the 

relational nature of the conference need to be employed. 
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CHAPTER I 

INTRODUCTION 

Computer-mediated communication has experienced almost exponential growth 

Microcomputers equipped with high speed telecommunication hardware and software, 

which, but a few years ago, were high-priced options, have become standard equipment. 

Parents have demanded their children have access to and make use of computer-mediated 

communication. Schools have responded by using the World-Wide Web, e-mail, listservs, 

and electronic bulletin boards in their classrooms. However, the research in computer-

mediated communication has focused on the products of computer-mediated conferences 

in such areas as decision quality, group commitment, and time required to reach a decision 

or the impact of physical characteristics of the computer-mediated communication 

software. What had been neglected were the effects of design variables such as 

conference composition and task-type upon the productivity of members of computer-

mediated conferences. 

There has been much written about the potential of computer-mediated 

communication to increase group productivity and efficiency (Hiltz, 1975; Hiltz, Johnson, 

& Agle, 1978; Hiltz, Johnson, & Turoff, 1986; Rice & Love, 1987; Siegel, Dubrovsky, 

Keisler, & McGuire, 1986), to increase members' commitment to an organization (Hiltz & 

Turoff, 1978), to promote egalitarian and participatory decision-making (Hiltz, Johnson, 

& Turoff, 1986; Kiesler, Siegel, & McGuire, 1984; Rice, 1987, SprouH & Keisler, 1991), 
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and to produce decisions of a quality equal to those produced in face-to-face groups 

(Hiltz, Johnson, & Turoff, 1986, \'alacich, Paranka, George, & \unamaker, 1993). There 

has been an almost equal amount of research pointing to potential!}' negati\e aspects of 

computer-mediated communication such as the increased amount of time required for a 

computer-mediated conference to reach a decision (Adrianson & Hjelmquist, 1991, HiHz, 

Johnson, & Turoff, 1986; Kiesler, Siegel, & McGuire, 1984, Sproull & Kiesler, 1991) and 

increased group polarization (Kiesler, Zubrow, Moses, & Geller, 1985; Kiesler & Sproull, 

1992; Sproull & Kiesler, 1991) leading to the exchange of blunt, discourteous, or churlish 

messages, and, in some cases, uninhibited "flaming." (Hiltz, Johnson, & .A-gle, 1987: 

Siegel, Dubrovsky, Kiesler, & McGuire, 1986; Rice & Shook, 1990) Hollingshead and 

McGrath (1995) in their review of computer-mediated communication studies, noted that 

any generalizations drawn from these studies were "ver\' shaky " They cited a "triple or 

quadruple confounding of communication system, task-type, and research strategy" (p. 

76) as the reason. In addition, Hollingshead and McGrath noted the almost complete 

absence of group and member \ariables from the research. 

Group composition, the subject of a considerable body of research in face-to-face 

decision-making research, has been all but ignored in computer-mediated communication 

research (McGrath, 1990; HoUingshead, McGrath, & O'Connor, 1993; HolHngshead & 

McGrath, 1995). It was as if researchers in computer-mediated communication "believed 

that 'if you have seen one group, you have seen them all"" (HolHngshead & McGrath, 

1993, p. 90), 

file:///unamaker
file:///ariables
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Hollingshead and McGrath (1995), in their review of 250 computer-mediated 

communication studies, observed that these studies paid "virtually no attention to any 

group or member characteristics . ."(p. 72). McGrath (1984) identified membership as 

one of the major classes of variables to be considered when studying the interaction, 

performance, and environment in which a group fianctioned. This factor, in turn, may have 

caused "changes in the group structure, or the patterns of relations among members; and 

changes in the relation of the group to its tasks and to its environment" (p. 15). 

Discounting or ignoring the effect of membership could have jeopardized the internal 

validity as well as the generalizability of findings. 

The effect of task-type upon member productivity during computer-mediated 

conferences was another area of computer-mediated communication which was not 

adequately controlled in prior research. Hollingshead and McGrath (1993 from McGrath, 

1984) developed a task circumflex to categorize task-types in a mediated environment (see 

Figure 1.1). The circumflex assigns tasks to one of four quadrants based upon the 

performance required of a group member. The four performance quadrants are: to 

generate ideas or plans, to choose a correct or preferred solution, to negotiate conflicting 

views or interests, and to execute in competition with another or against some external 

criteria of performance. 

Tasks included in Quadrant I: Generate, are brainstorming, goal setting or agenda 

setting, and tasks related to generating potential alternative solutions. Tasks included in 

Quadrant II: Choose, are tasks that enable the group to choose the "right" answer from 

those available and tasks that enabled the group to choose among alternatives. Tasks 

iffifm9f»% It u. •'' ''I*;/:li A I" >n«*'*iw*"-
n •• •-• 
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included in Quadrant III: Negotiate, are tasks that enable the group to resolve conflicts. 

Tasks included in Quadrant IV: Execute, are tasks that constrain a group as it goes about 

producing a product. Included in Quadrant IV are time constraints, decision quality, and 

final product form. This study focused on Quadrant II. 

Quadrant I: Generate 

Quadrant II; 
Choose 

collaboration 

Executmg 
perform ance\ 
tasks 

Performances/Psycho-| 

motor Task. 1 Quadrant IV: 
Contests/Competitive I HxeCUtC 
Tasks 

conflict 
resolution 

Quadrant III; Negotiate 

cogrutive behavioral 

(Hollingshead & McGrath, 1995, p 52 from McGraUi, 1984) 

Figure 1 1 Task Circumflex 

Task-types differed also in the degree of "media richness" (Daft & Lengel, 1986) 

needed to accomplish the task. A group required "to solve an intellective problem [a 

problem that has a correct answer] lies in between [generate and negotiate] but nearer the 

'generate' category and may need a media rich environment, that is, one where more than 

one communication channel is present. Tasks requiring groups to reach decisions on 
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issues for which there is not a right answer, but only an agreed-upon consensus [such as a 

jurv' verdict] lie in between [generate and negotiate] but nearer the "negotiate" categorx" 

(Hollingshead & .McGrath, 1995, p 92) If the task-type required a media-rich 

environment and the task structure did not support the requisite •"richness." the members 

of the group would ha\e experienced difficulty in accomplishing their task, and vice \ersa. 

and ''[a]ny systematic analysis of the impact of computer mediation upon groups must take 

account of the impact of such prior structuring of group task activity, as weH as the 

modifications of the group communication, that arise from use of any given computer-

mediation system" (Hollingshead & McGrath, 1995, p 53). 

Computer-mediated communication has been used by students and educators at all 

le\ els, by public and private researchers, by pubHc and private sector workers, and by the 

general public as a way to send and receive messages as w ell as a way to accomplish a 

variety of other tasks. Computer-mediated communication has been only superseded by 

the word processor and spread sheet as an electronic productivity tool in many offices 

(Rockart & DeLong, 1988). It has been the "tool" for distance education (Harasim, 

1990), the device that facilitated computer supported coUaborative work (Greenberg, 

1991), and the mechanism by which geographically and/or temporally separated groups 

could conduct meetings and make decisions (Dennis, George, Jessup, Nunamaker, & 

Vogel, 1988). It was to these last two areas, (1) the potential of computer-mediated 

communication to impro\ e the "information access and information processing" 

capabiHties of computer-mediated conference members and (2) its "potential for group 

:rr—. r—r^r:^ r 
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members to participate without regard to temporal and spatial impediments" 

(Hollingshead & McGrath, 1995, pp. 46-47), that this study was directed. 

1 1 Research Ouestions 

This study examined two of the three areas identified by McGrath and 

Hollingshead (1993) as having been almost totally ignored in previous research regarding 

group work and computer-mediated communication (task features and group 

membership), and, to that end, the following research questions were formulated: 

1. Does the composition of a computer-mediated conference have an effect 

upon the productivity of the members of the conference? 

2. Does task-type have an effect upon the productivity of the members of a 

computer-mediated conference*^ 

3. Does a relationship exist between group membership, task-type, and 

individual productivity in a computer-mediated conference? 

1.2 Research Hypotheses 

The following hypotheses were generated based on the identified questions: 

Hvpothesis 1 There is no significant main group membership effect 

(homogeneous vs. heterogeneous) on a group member's productivity as measured by six 

variables: (1) the length of a participant's message, (2) the number of comments read by a 

participant prior to making a comment, (3) the number of other nodes to which the 

participant links a message, (4) the number of times a node is accessed by other 

6 
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participants, (5) the total number of Hnks a node has to other nodes, and (6) the length of 

a session in minutes. 

Hvpothesis 2: There is no significant main problem type effect (intellective vs 

decision-making) on a group member's productivity as measured by six variables: (1) the 

length of a participant's message, (2) the number of comments read by a participant prior 

to making a comment, (3) the number of other nodes to which the participant links a 

message, (4) the number of times a node is accessed by other participants, (5) the total 

number of links a node has to other nodes, and (6) the length of a session in minutes. 

Hvpothesis 3: There are no significant interaction effects between group 

membership (homogeneous vs. heterogeneous) and problem type (intellecti\ e vs. decision

making) on a group member's productivity as measured by six variables: (1) the length of 

a participant's message, (2) the number of comments read by a participant prior to making 

a comment, (3) the number of other nodes to which the participant links a message, (4) the 

number of times a node is accessed by other participants, (5) the total number of links a 

node has to other nodes, and (6) the length of a session in minutes. 

1.3 Definition of Terms 

The following terms were defined as follows for the purposes of this study 

Asynchronous Communication described the ability of a participant to either send 

or receive a message, but not simultaneously. 

Communication Channels was used to describe the various mediums used by 

individuals to convey ideas and concepts. 

1. ijrje-^--' «A;-&««. 
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Computer-Mediated Communication was the use of the computer to communicate 

with another person or persons. For purposes of this study computer-mediated 

communication was used as an inclusive term. 

Computer-Mediated Conferencing was used within this study when referring to a 

specific instance of asynchronous computer-mediated communication. 

Decision-Making Task was used by Laughlin (1980) to describe a problem for 

which there was not a demonstrably correct answer. The group's task was to arrive at, by 

some process such as discussion, a preferred solution. 

Delivery System was used to describe the computer-mediated communication 

software used by the participants in the study. 

Heterogeneous Group was used in this study to describe those computer-mediated 

conferences consisting of participants with SAT verbal scores above 500 and SAT verbal 

scores below 500. 

Homogeneous Group was used in this study to describe those computer-mediated 

conferences consisting only of those participants with SAT verbal scores greater than 500. 

Intellective Task was used by Hollingshead (1984 from Laughlin, 1980) to 

describe a task "for which there was a demonstrable right answer, and the group task was 

to invent/select/compute that correct answer" (p. 62). The criteria for a "correct" 

solution of this type of task was obtained in one of three ways: (1) the demonstrably 

correct answer was so intuitively compelling, once it was put forth, that its acceptance 

was almost automatic as the criteria were probably "based on widely held cultural norms 

and beliefs" (p. 63); (2) the demonstrably correct answer was correct in terms of "facts" 

8 



and logic of some technical area, but was difficult to explain in a compelling way to 

members of the group; and (3) the "correct" answer is based upon a consensus of expens 

The last definition was the one used in this studv for the intellective task. 

Link was a line or connection between one participant's comment and another 

node. 

Media Richness referred to the number of communication channels used b\ a 

participant attempting to transmit a concept to another participant. 

Node was the information repository of the IdeaWeb. It was represented by an 

oval containing the participant's first name and date of the node's creation. When the 

node was "activated," the participant could read what was contained in the node, could 

create another node, could leave a comment, or could Hnk the newly created node to a 

comment previously left, constructing a "web" of related comments. 

Productivity. Two aspects of productivity with particular relevance for this stud\ 

were identified by Cohen (1994). First, productivity could be defined as "positive 

intergroup relations" (p. 3). Second, productivity was "the occurrence of . interaction 

within small groups. This was measured by comparisons of indi\idual rates of 

participation '" (p. 3). For this study productivit\ was used to describe measurable 

behaviors exhibited by members of a computer-mediated conference as a result of their 

participation in the conference. 
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1 4 Significance of the Study 

Computer-mediated communication has had the potential to impact group 

processes in a variety of ways. Previous studies generally have ignored group 

composition and its influence upon member productivity; or, if these aspects have been 

studied, the variables have been confounded with "communication systems, task-type, and 

research strategy" (Hollingshead & McGrath, 1995, p. 76), raising concerns about the 

applicability of the findings. This study was designed to minimize such confounding by 

not looking at the delivery system but at how individual productivity was affected by a 

computer-mediated conference's composition and the type of task assigned. 

1.5 Limitations of this Study 

This study fell into the genre of "laboratory studies." That is, it was conducted in 

a controlled environment, with subjects that were not typical of the general population, 

limiting the generalizability of the findings to that of the participant population. Another 

constraint on the generalizability of the findings was time. It has been consistently 

reported (Adrianson & Hjelmquist, 1991; Hiltz, Johnson, & Turoff, 1986; Kiesler, Siegel, 

& McGuire, 1984; Olaniran, 1994; Sproull & Kiesler, 1991) that computer-mediated 

conferences required more time to make decisions than do face-to-face groups. Time 

allocated to this study (two weeks) may have had an impact upon a member's productivity 

as measured by the six dependent variables. 

This study had relevance for the classroom and more specifically for instructional 

design. With the expansion of computer-mediated communication opportunities, students 

10 
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had the opportunity to participate in conferences with other students at sites temporally 

and physically separated from their own. One aspect of computer-mediated conferencing 

may have inhibited teachers from taking advantage of this tool: time. There was no 

question that computer-mediated conferences took longer to accomplish a task than did 

face-to-face groups; but, if it were possible to identify specific variables over which the 

teacher had some control such as group membership or the type of tasks assigned to a 

group and show how each influenced productivity, a teacher would have been able to 

match either the group to the task or the task to the group, making the time in\ ested in a 

conference potentially more productive. 

This study examined the productivity of computer-mediated conference members 

as measured by six variables: (1) the length of a participant's message, (2) the number of 

comments read by a participant prior to making a comment, (3) the number of other nodes 

to which the participant linked a message, (4) the number of times a node was accessed by 

other participants, (5) the total number of links a node has had to other nodes, and (6) the 

length of a session in minutes. These measures of individual productivity were chosen in 

the belief "it does matter who the members [of a group] are, how they are organized as a 

group, what task they are doing, what technology they have to do it with, and under what 

operating conditions they are working" (Hollingshead & McGrath, 1995, p. 58). 

11 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Research in computer-mediated communication has divided itself into two distinct 

schools. The decision-making school has focused on the effects technology has had on 

individual productivity on the assumption a technology has had the power to shape 

participant outcomes. The institutional school has had, as its theoretical center, effects 

with technology and has seen technology as an instrument used by "individuals [to] create 

and recreate their social worlds through deliberate action and enactment" (Orlikowski & 

Robey, 1991, p. 145). 

This chapter will look at both approaches (the effects of technology and the effects 

with technology) as each relates to computer-mediated communication. After examining 

both, a third will be proposed that integrates the effects of and effects with technology 

Structuration Theory. Finally, the effect of group composition and task-type as each 

relates to individual productivity in a computer-mediated conference will be examined. 

2.1 Effects of Technology 

Early research in computer-mediated groups focused on ways to improve group 

productivity. That is, in what ways could computer-mediated communication be used to 

minimize or eliminate what Steiner (1972) described as "process losses"? Process losses 

has been the consequences of off-task behavior such as discussions not related to the task 

12 



or time spent commuting to and from the meeting site. These losses manifested 

themselves in lowered productivity or lessened satisfaction with the group's product. 

Managers and researchers saw in computer-mediated communication a tool to 

decrease process losses inherent in face-to-face groups. They looked for ways of 

sequencing information provided to computer-mediated groups (Diehl & Stroebe, 

1987,1991), of developing strategies of structuring discussions to minimize off-task 

discussions (EHs & John, 1980; Van de Ven & Delbecq, 1974), or of designing methods 

that would minimize the type of responses requested of computer-mediated group 

members (Dalkey, 1969). Consequently, managers and researchers comfortable with the 

research relative to face-to-face groups looked for ways to adapt these strategies to 

computer-mediated groups. 

There developed a large body of research comparing the effectiveness of a method 

(brainstorming, Delphi, etc.) in a face-to-face group to the effectiveness of the same 

method in a computer-mediated group (Bui, Sivansankaran, Fijol, & Woodburg, 1987, 

Gallupe, Bastianutti, & Cooper, 1991; Gallupe, DeSanctis, & Dickson, 1988). While the 

results were mixed, several trends did emerge when comparing face-to-face and computer-

mediated groups. They included differences in amount of time required to make decisions 

(Daly, 1993; George, Easton, Nunamker, & Northcraft, 1990; Olaniran, 1993; Poole, 

Holmes, & DeSanctis, 1991), differences in satisfaction with the group's outcome 

(Connolly, Jessup, & Valacich, 1989; Dennis, Heminger, Nunamker, & Vogel, 1990; 

DeSanctis, Poole, Lewis, & Desharnais, 1991), commitment to the group (Finholt, 

Sproull, Kiesler, 1990; Lea & Spears, 1991; Walther & Burgoon, 1992), and the lessening 
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of normative behaviors resulting in more uninhibited comments (Sproull & Kiesler, 1986; 

Kiesler, Zubrow, Moses, & Geller, 1985). These resuHs, while interesting, were suspect 

due to the confounding effects of the cross-media research design (Clark, 1983) 

A second research theme emerging early in the study of asynchronous computer-

mediated communication systems was the potential for increased productivity due to the 

recognition that electronically-mediated groups could span time and distance. Group 

members did not have to be physically or temporally present for the group to fijnction. 

Research conducted on asynchronous computer-mediated groups had generally utilized 

group decision support systems (Adelamn, 1984, Dennis, Heminger, Nunamker, & Vogel, 

1990; DeSanctis, Poole, Lewis, & Desharnais, 1991; Ho & Raman, 1991; Poole & 

DeSanctis, 1992) and had brought participants together at a single site. While the 

participants communicated in an asynchronous manner, they were not, except, in one 

instance, where participants were in different parts of the building, separated temporally or 

physically. One of the earliest recognized potentials for computer-mediated 

communication, the interaction of individuals separated by time and distance toward the 

accomplishment of a task, has not been the subject of extensive study. The focus has been 

on the effectiveness of the software supporting the group. 

A third research theme concerned itself with the recognition that electronic-

messaging systems could provide a group with a wealth of information not available 

before and in a timely manner. While this capability presented myriad potentialities for the 

group to make informed decisions based on more material than before, it also meant a 

group could become buried under the weight of data provided. Thus, instead of 
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improving productivity, productivity could decrease with the exception of the work of 

Malone (1988) in the area of Coordination Theory 

2 1.1 Coordination Theor>' 

Coordination Theor\ (Malone. 1988, Malone & Crowston, 1990) argued, 

w hene\ er there w ere two or more participants, they must ha\ e harmonized their actions so 

the\ would begin to function as if the\ were an entity. Malone identified several 

components of coordination which appeared within groups. They included: (1) the 

various ways participants di\ided the task assigned to them; (2) the various ways 

participants organized themselves to accompHsh the task such as communicating 

intermediate results and the allocation of resources; (3) the various ways participants 

coimected with each other: (4) the various systems participants developed to coordinate 

the task; and (5) the various criteria developed to assess coordination. While 

Coordination Theor^ appeared to provide a basis on which to study the productivity of 

asynchronous computer-mediated conferences, it had not, to date, concerned itself with 

them. 

2.1.2 Cues-Filtered-Out 

The communication channels which a group member used in a face-to-face setting 

were divided into two primary bands: audio and visual. The audio channels used in a face-

to-face group to ascertain meaning from a member's spoken comment may have included 

the speaker's selection of words, his/her arrangement of words and grammar, the "latent'̂  
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content of the comment found in double-entendres or puns, emotion-laden sounds 

accompanying a comment such as laughter, or tongue-clicking, "non-words'" like "um" or 

•'you know," the rate at which words were spoken, the speaker's accent which conveyed 

information about her or his ethnicit\ or national origin, as w ell as the tone, pitch, and 

volume at which words were uttered. Audio cues could tell group members much about 

the social class, education, or ethnic background of the speaker. 

A second set of cues used by members of a group in a face-to-face meeting w ere 

visual cues. Certain cues were readily visible, such as age, sex. race, or physical 

handicaps. Facial expressions, such as smiles, frowns, yawns, blushing, provided visual 

cues to the speaker as well as other members of the group (Kanter, 1977). Eye contact, 

its absence, duration, and to whom the object of the gaze was directed, conveyed visual 

cues about the value of the message, the messenger, and the receiver (Allen & Guy, 1977; 

Bales, 1955: Knapp, 1972). Other visual cues that a participant may have used in situating 

a comment included dress, hairstyle, gait, and status within the group based on the seating 

arrangement or deference to a member. The cues have been used by members of a face-

to-face group to determine to whose comment a greater or lesser import should have been 

given (Goffinan, 1959, p. 249). The apparent importance of such cues in face-to-face 

groups led Hiltz and Turoff to hypothesize about the effect of the absence of them in a 

computer-mediated conference. 

Communication, in most computer-mediated groups, was text-only and the visual 

and audio cues individuals used in face-to-face groups was absent. Computer-mediated 

communication tended to minimize the effects of the above mentioned social cues e\ en 
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more than other forms of written communication (Hiltz & Turoff, 1978; Kiesler, Siegel, & 

McGuire, 1984; Short, WilHams, & Christie, 1976) In most computer-mediated 

conferences the only social cues available have been the name and e-mail address of the 

originator. 

Early research into the effect of the filtering out of the social context cues focused 

upon behaviors present in computer-mediated communication groups that w ere absent in 

face-to-face groups. Social Presence Theon (Short, Williams & Christie, 1976) was used 

to explain the effect of the fiHering out of the social cues upon computer-mediated 

communication. It was held that as the number of channels used to convey these cues was 

reduced so was the prominence of members of the group. 

It was also hypothesized that behaviors in computer-mediated groups would 

de\iate from that observed in face-to-face groups. Non-normati\ e behaviors such as 

"flaming," the sending of e-mail characterized by swearing, insults, and intense language, 

egocentrism, and egalitarian message content would be more prevalent than in face-to-face 

groups ( Dubrovsky, Kiesler, & Sethna, 1991, Kiesler et al., 1994; McGuire, Kiesler, & 

Siegel, 1987; Siegel, Dubrovsky, Kiesler, & McGuire, 1986; SprouH & Kiesler, 1986). 

The explanation for the appearance of these behaviors was "[a]s bandwidth narrows from 

face-to-face interaction to computer-terminal interaction, the communication is Hkely to be 

experienced as less fhendly, emotional, personal, and more serious, businesslike, 

depersonalized, and task-oriented" (Hiemstra, 1982, p. 883). Cues-filtered-out has an 

innate appeal. It is obvious that computer-mediated communication does have fewer 
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channels available than other communication media; but the research, while compelling, 

was not conclusive. 

Field studies found computer-mediated groups were not as impersonal as was 

previously thought. For example, Johansen, DeGrasse, and Wilson (1978) examined the 

messages exchanged by research scientists on an electronic network. Instead of an 

absence of relational messages, as one would expect, if the cues-filtered-out position was 

accurate, "chance" exchanges on the network led to professional relationships, and, in 

some cases, friendships were based on research interests and shared attitudes. Foulger 

(1990) reported experienced computer users as rating text-based electronic 

communication (including computer-mediated communication and e-mail) as rich or richer 

than other forms of electronic communication media and, in some cases, higher than face-

to-face conversations. 

Walther, Park, and Anderson (1994) conducted a meta-analysis which raised some 

serious concerns about social presence theory and the cues-filtered-out perspective. They 

reported serious shortcomings in the research design and statistical methods applied in 

three studies (Dubrovsky, Kiesler, & Sethna, 1991; McGuire, Kiesler, & Siegel, 1987; 

Siegel, Dubrovsky, Kiesler, & McGuire, 1986) and concluded the "effects of [computer-

mediated communication] on uninhibited communication attributed to these studies, then, 

seem over-reported at best" (p. 464). 

Research on the cues-filtered-out theory has permeated the computer-mediated 

conference literature. Kielser and SprouH (1992; Sproull & Kiesler, 1991) have identified 

five characteristics of computer-mediated groups, three of which related directly to the 
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productivity of a conference's membership. First, computer-mediated conference members 

participated more equally than did face-to-face groups due to the absence of status effects. 

Second, due to the depersonalized nature of computer-mediated conferences, they have 

tended to be more task-focused than did face-to-face groups. Third, as a consequence of 

the reduced band width available, computer-mediated conferences tended to have more 

difficulty in reaching consensus than do face-to-face groups. Kiesler and Sproull 

attributed these problems to the social psychology of computer use. That is, the reduction 

in band width resulted in a variety of behaviors, some positive and others not so; but, in all 

cases, the unit of measure has been the group. The effect of the absence of auditory and 

visual cues upon the productivity of members of a computer-mediated conference has not 

been investigated. 

2.2 Social Influence Theory 

Social Influence Theory (Latane, 1981; Latane & Wolf, 1981) attempted to 

describe the behavior of small groups as a manifestation of the social influence of its 

participants. Social Influence Theory was based on Asch's (1956) conformity study which 

concerned itself with the influence of contrived majorities on a dissenting individual. 

Drawing upon this base, groups were influenced in one direction or another by the 

majority working its will through sheer numbers, the proximity or immediacy of one 

faction to the other, and the status or power of one faction's members relative to the 

others. These studies (Davis, 1973; Davis, Stasser, Spitzer, & Holt, 1976; Stasser & 

Davis, 1981; Stasser, 1988; Stasser, Kerr, & Davis, 1980) focused on small group 
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decision-making at the macro, or group level. Effects at the micro, or individual level, 

were not examined. 

Social Decision Scheme Theory (Davis, 1973; Stasser, Kerr, & Davis, 1980; 

Stasser & Davis, 1981) attempted to derive mathematical models which could explain and 

predict the effect of a majority on the minority. Stasser and Davis (1977) conducted a 

post hoc analysis of 140 six-member mock jury deliberations in an attempt to detect the 

effect of individual opinion shifts upon the deliberations. The juries viewed a videotape 

re-enactment of a rape trial after which they were instructed to reach a verdict and given 

thirty minutes to do so. At one-minute intervals, each juror privately indicated his/her 

opinion about the guilt or innocence of the defendant using a seven-point scale. In 

addition, the jury foreman was able to call for a group poll as often as necessary Stasser 

and Davis reported a "rush to judgment" phenomena. That is, as a certain proportion of 

jurors reached a state favoring guilt or innocence, those jurors favoring the minority 

position were carried into the majority position. 

The primary features of this model were the mathematical formulas derived which 

were used to describe the decision making process of mock juries. Using mock juries, the 

pre-deliberation verdict tendency of each juror, and the status of each juror's verdict 

tendency during deliberation, a model was developed able to predict the verdict two-thirds 

of the time (Gelfand & Solomon, 1975, 1977). Further refinement of the model by Hastie, 

Penrod, and Pennington (1983), Crott, Szilvas, and Zuber (1991), and Crott and Werner 

(1994) has extended the predictive capabilities of the model from two choices (guilty/not 

guihy) to four choices (guilty/not guilty; normative influence/informational influence). 
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They did not report on the effect of individual juror behaviors nor did they incorporate 

individual behaviors in their model beyond grouping juror verdict tendencies so as to 

assess the over-all jury tendency toward a verdict. Thus, the number of times a juror 

spoke in favor of a verdict, the number of times or amount of members of the minority or 

majority spoke, or the number of times or amount of time a juror spoke before or after an 

opinion change was not considered in the model. 

The social interaction sequence model (Stasser & Davis, 1981) was an attempt to 

take into account the dynamics of the group. The aim of the model was to provide a 

mechanism to look not only at the shifts in group opinion but at the nature of the change. 

However, indicators of individual opinion shift, such as those just mentioned, were not 

gathered. Stasser and Davis noted " such nuances [e.g., "I think maybe" as opposed to "It 

is obvious"] of expression are probably obscured by the vast flow of verbal and nonverbal 

communication in a group" (p. 530). Social Interaction Sequence Theory, thus, 

recognized the effect the group's deliberations upon the verdict, but it did not make any 

attempt, beyond polling, to determine the effect of the deliberative process or of the 

interactions upon a juror's verdict tendency. This oversight did appear to have 

significance if one was interested in a more thorough understanding of how individuals 

function within deliberative small groups 

Tindale, VoHrath, Davis, Nagao, and Hinsz (1990) replicated the Stasser and Davis 

(1977) study in all areas but one: the physical arrangement of the deliberations. Instead of 

conducting the deliberation in a single room, each juror was placed in a separate room and 
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the deliberations were conducted using an intercom. The results of the mediated 

deliberations were supportive of the work of Da\'is and Stasser, but, again, Tindale et al 

did not report directly on individual juror behaviors. They did, however, make some 

observations about how individual behaviors mav have influenced the deliberations. 

First, there appeared to be multiple social forces at work during the jury's 

deliberations. While previous studies focused on faction size as the primary cause in a jury 

reaching a decision, Tindale et al. concluded its influence was mitigated by other social 

forces. Among these social forces were the intemperate arguments made by members of 

the majority during deliberation, a "leniency bias" (MacCoun & Kerr, 1988), or tendency 

of jurors to place more value on protecting the innocent above convicting the guilty and 

the appearance of a degree of self-attention among jurors. While the authors did not go 

into detail about this, they did note that it may have accounted for some of the behaviors 

of within-faction forces and group polarization. 

Tindale et al. (1990) also did not comment on one aspect of their study which has 

particular relevance for this study: the impact of the mediated deliberation environment. 

They seemed to consider it as significant only as a way to control a confounding variable: 

the effect of a minority-holding juror not having physically to face the majority. The 

separating of jurors and conducting of the deHberative process using an intercom affected 

more than what was reported by Tindale et al. Primary among the potential effects was 

the absence of visual cues used by jurors to convey messages. The absence of visual cues 

has been postulated as a reason for the occurrence of intense language and egocentrism 

experienced in computer-mediated conferences (Dubrovsky, Kiesler, & Sethna, 1991; 
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Kiesler et al., 1994; McGuire, Kiesler, & Siegel, 1987; Siegel, Dubrovsky, Kiesler, & 

McGuire, 1986, Sproull & Kiesler, 1986), both of which occurred in this study 

The effect of factions upon the productivity of a group has been the subject of 

considerable research. Most of this work has focused on the effect of the size of a faction 

upon a group's decision. At least three theories have been advanced to explain this 

phenomena, but, in each case, the unit of measure was the group. The effect of an 

individual's participation as measured by the number of comments made, the amount of 

time engaged in a discussion, the number of comments directed to another participant, or 

the number of comments directed to them has not been reported. Instead, a single 

measure, such as a ballot taken at specified intervals upon which the participant indicated 

his/her verdict tendency, has been used as evidence of opinion-shifts within the group. 

This reliance upon a single indicator has been noted and has resulted in a call for fijture 

research "to focus on freely interacting groups in which multiple aspects of social 

influence . . . could be observed" (Tindale et al., 1990, p. 448). 

2.3 Adaptive Structuration Theorv 

Markus and Robey (1988), critiquing the state of research in information 

technology, identified three areas of weakness: (1) an over-reHance on variance theory 

models, (2) neglecting the question of causal agency, and (3) a failure to take into 

account the effect of individuals, groups, and organizations in and on an information 

technology. They suggested future research rely more on emergent, instead of 

deterministic, models of causal agency, use process theory in lieu of variance theory, and 

23 



wmmmtm 

apply multiple levels of analysis to the data. However, Markus and Robey did not provide 

a research framework incorporating these recommendations (Orlikowski & Robey, 1994). 

What was needed was a theory that provided both a way to study computer-mediated 

communication as a product of human action and as a medium for human action. 

Adaptive Structuration Theory (Giddens, 1976, 1979, 1984) integrated the effects 

of technology and the effects with technology into a single model. It did this by focusing 

on the recursive relationship between technology and the actions of the technology's users 

of the technology " each iteratively shaping the other" (DeSanctis & Poole, 1994, p. 125). 

This intertwining of human action and technology resulted in a social system that is neither 

the creation of the participant nor of the technology, but a synergy in which each iteration 

consisted of the antecedent of the action becoming the consequent for the next iteration 

(Giddens, 1982). This "duality of structure," the melding of technology with human 

actions, was Giddens' explanation of the coupled relationship in which "structures can be 

seen to be both the medium and the outcome of interaction" (Orlikowski & Robey, 1991, 

p. 147). 

Orlikowski and Robey (1991) developed a research framework (Figure 2.1) 

utilizing Structuration Theory in such a way to enable the researcher to transcend the 

effects of and effects with technology. Their model had four components which they 

contended were always present and ftinctioning when human beings interacted with 

technology. First, information technology has been a human artifact (Arrow A in Figure 

2.1). It was created by human beings and reflected the social, psychological, and 

philosophical assumptions of its developers. It was not until the technology was activated 
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or appropriated by others that it could begin to fiilfill the role anticipated by its developers 

(Poole & DeSanctis, 1984) 

Key: 

Institutional Properties 

D 

Human Actors 

Information 
Technolog\' 

(Orlikowski & Robey, 1991, p. 152). 

Arrow Type of Influence Nature of Influence 
A Information technology as a product of Information technology is an outcome of such 

human action human action as design and development, 
appropriation, and modification 

B Information Technology as a medium of Information technology facilitates and constrains 
himian action human actions through the provision of 

interpretive schemes, facilities, and norms. 

Conditions of interaction with 
information technology 

Institutional properties influence humans in their 
interactions with information technology, such 
as, intentions, design standards, professional 
norms, state of the art in materials, knowledge, 
and resources (time, money, skills). 

D Consequence of interaction with 
information technology 

Interaction with information technology 
influences the institutional properties of an 
organization through reinforcing or transforming 
the systems of significance, domination, and 
legitimization. 

Figure 2.1: Structurational Model of Information Technology 
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The second component of the model accounted for the mediating effect of 

information upon the functioning of a computer-mediated conference (Arrow B in Figure 

2 1). Technology could facilitate or hinder. While this may have appeared as an effect of 

technology, it differed significantly in two respects. First, within Structuration Theory, the 

mediating effect of the technology did not determine the way participants made use of it. 

That is, participants were free to "re-design" the technology in a w a\' not intended or 

anticipated by the developers. Second, as the technology mediated in a positive way 

(elimination of temporal constraints on meetings), it also mediated in a negative way 

(diminished visual cues). Typically, research has taken a single perspective (technology 

does/does not facilitate information exchange) and has not, to any great extent, examined 

how technology mediated in a positive as well as negative manner within the same setting 

(Attewell & Rule, 1984; Hartmann, Kraut, Tilly, 1986). 

The third component of the model were influences of the "institutional properties 

of the situation" (p. 154). Members of a computer-mediated conference did not fianction 

in a vacuum (Arrow C in Figure 2.1). They brought with them certain norms of behavior 

and previous experiences. These experiences, in turn, had an effect upon the ways in 

which members appropriated or structured the technology. 

The fourth component involved the consequences of the use of an information 

technology (Arrow D in Figure 2.1). Members of a computer-mediated conference acted 

upon its structure in one of two ways. They either sustained it (used it as it was intended) 

and, thus, unwittingly conformed to the embedded rules used by the developers or they 
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changed it to reflect their own purposes by using the technology in a way reflective of 

their intentions. 

Orlikowski and Robey believed Structuration Theory was an appropriate tool for 

the study of the effects of and with technology and a study of group support systems 

(Gopal, Bostrom, & Chin, 1992) supported their contention. The study concerned itself 

with the effect task-type and technology had upon participant attitude toward a 

technology. The participants in the study were randomly assigned to one of two 

computer-mediated conference systems also known as group support systems. Each 

group completed two tasks; one corresponding to a generate task and the other as a 

choose task based on McGrath's circumflex (McGrath, 1984) using one of the two group 

support systems. Upon completion of each task, participants filled out a satisfaction 

questiormaire. The authors used Structuration Theory to help explain the effect of an 

electronic communication technology on the functioning of a group. They concluded that 

Structuration Theory provided "a viable means of opening the black box of [group 

support systems] process and understanding the complexities of interaction between 

technology, groups, and tasks . . ." (p. 66). 

Structuration Theory appeared to provide a way to attend to the effect technology 

had upon users, which was better studied qualitatively, and the institutional effects, which 

could be measured quantitatively (Orlikowski & Robey, 1991). Structuration Theory was 

an emergent-process theory as it accommodated multiple levels of analysis (DeSanctis & 

Poole, 1994) and met the criteria set forth by Markus and Robey (1988) for the study of 

the interaction of information technology and users. 
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2.4 Small Groups and Computer-Mediated Conferencing 

Group composition, the subject of a considerable body of research in face-to-face 

decision-making research, has been all but ignored in computer-mediated communication 

research (McGrath, 1990; Hollingshead, McGrath, & O'Connor, 1993; Hollingshead & 

McGrath, 1995). It was as if researchers in computer-mediated communication "belie\ed 

that i f you have seen one group, you have seen them all"" (Hollingshead & McGrath, 

1993, p. 90). HoHingshead and McGrath (1995), in their review of 250 computer-

mediated communication studies observed that these studies paid "virtually no attention to 

any group or member characteristics . . "(p. 72). McGrath (1984) identified membership 

as one of the major classes of variables to be considered when studying the interaction, 

performance, and environment in which a group functioned. These factors, in turn, caused 

"changes in the group structure, or the patterns of relations among members; and changes 

in the relation of the group to its tasks and to its environment" (p. 15). Steiner (1972) 

argued that group composition (homogeneity/heterogeneity) and task- type had an effect 

upon the productivity of the group. A heterogeneous group, when assigned a disjunctive 

task (McGrath's "decision-making" task), would experience an increase in productivity 

and a decrease when assigned a conjunctive task (McGrath's "inteHective" task). 

However, while these "hypotheses are consistent with the findings of several studies, they 

have yet to be systematically tested" (Moreland & Levine, 1992, p. 260). 
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2.5 Task-Type 

McGrath's circumflex (see Figure 1.1) provided a convenient mechanism for the 

categorization of task-types. The circumflex is superior to other categorization methods 

as the categories were "mutually exclusive and collectively exhausti\ e, and adjacent task-

types are logically related" (Tan, Raman, & Wei, 1994, p. 1054) Two types of tasks had 

relevance for this study intellective tasks and decision-making tasks. Both of these tasks 

were within Quadrant II: Choose, of McGrath's circumflex. Hollingshead & McGrath 

(1995) described the tasks in this quadrant as involving "procedures that structure how 

the group went about its choosing activities—procedures for aggregating and weighting 

preferences, for facilitating rational' choices among 'right' answers, for selecting and 

using algorithms to determine 'satisficing' or 'optimizing' solutions, and for choosing 

among alternative preferences" (p. 54). This section will review the research on both 

types of tasks as it relates to small-group decision-making. 

The first task-type McGrath (1984 after Laughlin, 1980) identified as intellective. 

Intellective tasks were those for which there is a definite right or wrong answer regardless 

of whether the answer was intuitive or demonstrable. McGrath (1984) preferred using 

intellective tasks in lieu of problem-solving tasks "to avoid the implication that the 

category refers only to problems requiring arithmetic and/or logical calculations" (p. 67). 

An intellective task was one that required a group to "discover"' the correct answer 

(Laughlin, 1980). One of the earhest studies related to inteUective tasks was conducted by 

Maijorie E Shaw (1932). She reported that groups more frequently obtained correct 

answers to intellective problems than did individuals. Her findings were supported b> 
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others (Davis, 1969; Laughlin, 1980; Steiner, 1966; 1972) and suggested that group 

members pooled their knowledge and abilities according to some "social decision scheme"' 

(McGrath, 1984, p. 69). 

Intellective tasks were usually assigned to groups rather than individuals due to the 

group's ability to deal with the variety of facets presented by the task and the varying 

abilities brought to the task by group members (Tan, Raman, & Wei, 1994). However, 

groups seldom maximized their potential or performed optimally when presented with an 

inteUective task (Laughlin & Earley, 1982). 

The second task of relevance for this study was a decision-making task. Decision

making tasks do not have correct answers and require the decision-making group to arrive 

at a decision on what appears to be the best answer. Prominent in the decision-making 

task literature have been those tasks involving juries (Davis et al., 1993; Davis, Holt, 

Spitzer, & Stasser, 1981; Davis, Kerr, Akin, HoH, & Meek, 1975; Stasser, 1992; Stasser 

& Davis, 1981; Stasser, Taylor, & Hanna, 1989; Stasser & Titus, 1987). 

Decisions were reached in these groups based upon shared information, social 

comparison and influences, and shared cultural values (McGrath, 1984). However, when 

groups were assigned decision-making tasks, they tended to exhibit irrational behavior and 

ignored arguments that were contrary to their beHefs (Janis, 1971). 

Studies (Janis, 1971, Laughlin & Earley, 1982; Tan, Raman, & Wei, 1994) 

suggested groups assigned intellective or decision-making tasks seldom performed 

optimally. This may have been due to the nature of task assigned to the group and has 

been suggested as an area worthy of further investigation (Tan, Raman, & Wei, 1994). 
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2.6 Conclusion 

Reading groups, math groups, science lab teams, and project teams ha\'e been 

common features of American classrooms from elementary to post-secondary Much 

about such groups has been predictable. For instance, participation among members has 

not been equal; males spoke more often than females; status within the class could be used 

to determine who spoke first and most often; students, in general, were polite, took turns, 

and generally tried to avoid controversy; and, if presented with a problem, potential 

solutions were winnowed through discussion. 

Small groups have been the subject of considerable study for the past fifty years 

and much about their behavior and fianction was predictable (McGrath, 1984). Within the 

last fifty years, a new form of small group communication has emerged: computer-

mediated communication. Computer-mediated communication utilized a computer 

network as the medium for group meetings and this caused significant changes in the ways 

groups had met and had been productive. The most obvious change was the elimination 

of the need physically to be present at a meeting. A second change brought about by 

computer-mediated communication has been the elimination of size as a factor. Gathering 

a group and conducting business was once constrained by the resourcefijlness of 

coordinating members' schedules, the capacity of available meeting rooms, and the status 

of group members among other factors. 

The asynchronous nature of computer-mediated communication meant members 

did not have to attend a meeting at a specific time and place but were free to participate at 

their convenience as well as increasing a participant's opportunities for interaction. These 
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features had been identified as "first-level" effects of computer-mediated communication 

and represented the obvious effects of technology on productivity and efficiency gains 

(Kiesler & Sproull, 1992). 

The unintended or unanticipated effects, referred to as second-level effects (Kiesler 

& Sproull, 1992) of computer-mediated communication, may have had as great an 

influence as the first-level effects. Second-level effects have less to do with efficiency and 

convenience and more to do with evolving interpersonal interactions and emerging group 

norms. Second-level effects were not an effect of the technology but a consequence of the 

participants modifying and adapting the technology for their own purposes (Maruyama, 

1963). 

The obvious differences between face-to-face and computer-mediated groups and 

the effect these differences had upon the productivity of individuals and groups resuHed in 

the publication of popular and scholarly articles. Many of the scholarly articles have 

focused upon the effects with the technology. A much smaller component of the literature 

focused upon the ways in which individuals utilized computer-mediated communication. 

In the main, what was emphasized were effects a person experienced with computer-

mediated communication. What was of less importance were the effects of computer-

mediated communication. This study was an attempt to examine the effects of and the 

effects with technology by assessing the effects task-type and group compositions had on 

members of an asynchronous computer-mediated conference separated temporally and 

physically as measured by six measures of individual productivity. 
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CHAPTER III 

METHODOLOGY 

Knoke and Burt (1982) identified four levels at which an analysis of relations may 

occur The first was the individual level. At this level the interactions of a group member 

could be described by the links or connections to other members or its reciprocal. At the 

second level, the researcher sought to identify the connections of a member to another 

member either directly or through an intermediary. The third level sought to identify those 

characteristics of a relation which enabled members to function within the group. The 

fourth level of analysis utilized the entire network. At this level, all of the data gathered in 

levels one, two, and three was synthesized in an attempt to present a complete picture of 

what either has or has not occurred within the group. 

Knoke and Burt's four levels provided the structure for the data analysis. Those 

groups that reached statistical significance in the MANOVA phase were examined using 

network analysis (ego-centric level), Q-analysis (dyadic level), diagrammatic thought 

(triadic level), and an explanation of what was observed using Structuration Theory 

(complete network) as discussed in the previous chapter. Each tool provided a different 

way of looking at the conference, as well as providing information about the effect of 

task-type and group composition on the individual productivity of conference members 
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3.1 Participants in the Study 

The participants in this study were students enrolled in a computer literacy class at 

a large southwestern university Participants were volunteers and were compensated for 

their participation by receiving credit for a module equivalent to 10% of their grade or a 

payment of twenty dollars. A total of eighty-four students participated in this study which 

lasted two weeks. 

3.2 Design 

The basic design of this study was a two-by-two factorial design (Figure 3.1). 

There were two independent variables in this study: group membership and task-type. 

The first independent variable, group membership, consisted of two levels: students with a 

verbal score of 500 or above on the Scholastic Aptitude Test (SAT) and those with a 

verbal score of less than 500. The second independent variable, task-type, consisted of 

two levels: an inteHective or weH-defined task and a decision-making or ill-defined task. 

There were six dependent variables. They were: (1) the length of a participant's message, 

(2) the number of comments read by a participant prior to making a comment, (3) the 

number of other nodes to which the participant linked a message, (4) the number of times 

a node was accessed by other participants, (5) the total number of links a node had to 

other nodes, and (6) the length of a session in minutes. 
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Figure 3.1 
Diagram of the Research Design 

3.21 Selection of Dependent Variables 

The tangible outcomes of a group member's activities are quantifiable. Barnes and 

Todd (1977) identified four useful behaviors employed by group members when assigned 

a creative problem-solving task: soliciting opinions, encouraging explicitness, pinpointing 

differences, and interrelating viewpoints. Cohen's (1994) review of the productive small 

group literature identified four more behaviors which must be present for a group to be 

effective: (1) participants must precisely specify the group's goals; (2) groups must plan 

procedures to accomplish the specified goals; (3) groups must "generate and select 

alternatives" (p. 6); and (4) groups must review and adjust their plans. The dependent 

variables selected for this study related to "intermember communication" (Levine & 
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Moreland, 1990), that is, those behaviors directly under the control of a conference 

participant and conducive to a group's productivity. 

3.2.2 Creation of the Conferences 

The computer-mediated conferences were created by initially dividing the 

participants into two pools based on their verbal Scholastic Aptitude Test (SAT) scores. 

A total of fourteen conferences (seven with SAT verbal scores of 500 and above and 

seven with scores below 500) were formed. A verbal score of 500 on the SAT was chosen 

to divide the participant pool as it was slightly less than the average verbal score of 505 in 

1996 (Sat, 1997). SAT verbal scores were chosen as the discriminating factor for the 

composition of the groups for three reasons: (1) the verbal component of the SAT tested 

the student's "ability to understand and analyze what [has been] read; (2) the verbal 

component of the SAT tested the student's ability to "recognize relationships between 

parts of a sentence; and (3) the verbal component of the SAT tested the student's ability 

to "establish relationships between pairs of words." (SAT, 1997). Computer-mediated 

communication, as used in this study, was a text-based medium. The skiUs assessed in the 

verbal component of the SAT tested a student's ability to understand, recognize and 

establish relationships between printed words; therefore, the score on the verbal 

component of the SAT was deemed an appropriate measure for creating the fourteen 

conferences. 

Although groups of five appeared to be well-suited for discussion-type activities 

(Bales, 1954; Hackman & Vidmar, 1970; Hare, 1976), additional participants were 
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assigned to each conference to control for the effects of mortality or history .A. total of 

fourteen conferences were created with six members in each conference. Finally, the task-

type assigned to a conference was determined by a coin toss. 

3.3 Materials 

3.3.1 Setting of the Study 

The setting for this study was the computer lab of a College of Education of a 

large university in the southwest. The lab was open five days a week and a member of the 

professional staff was always on duty to provide assistance as needed. The professional 

staff consisted of a full-time lab director, a half-time graduate teaching assistant, paid 

undergraduate student workers, and proctors enrolled in the course from which the 

participants came. 

3.3.2 The Computer-Mediated Conference 

The software used in this study was the IdeaWeb"^^ (Ahem, 1995). The IdeaWeb, 

in contrast to other types of computer-mediated conferencing software, was visually 

oriented. This feature enabled members of the computer-mediated conference to 

physically link their comments to comments already made. It also simplified the process of 

determining who not only said what, but where, in the conference, a comment fit (Ahem, 

1995). 

The study was conducted over a three-week period near the end of the first session 

of the summer semester. During the first week of the study each participant received 

37 

l^iiilTiii' I I *Bii«Aa • H i A i M ^ > l B U i ^ ^ 



wssmmmim 

personal training in the operation of the IdeaWeb, The training session lasted about 45 

minutes and included how to log-in, navigate, read, add and link comments, and exit the 

IdeaWeb. The participants were required to demonstrate their competence by completing 

a log-in, reading a set of sample comments, making a comment, and linking it to another 

node. Remediation activities were prepared, but were not needed as each participant 

successfully demonstrated competence. The remaining two weeks were devoted to using 

the IdeaWeb exploring an ethical dilemma. The participants were required to log-in at 

least four times each week for a total of a minimum of eight log-ins. 

3.3.3 A Typical Session 

A notebook, containing the IdeaWeb program disk, directions (Appendix A), and a 

copy of the scenario was kept at the Proctor's desk in the Macintosh lab. The participant 

would pick up the notebook and take it to a computer. Upon inserting the program disk, 

opening the group folder, and logging in, the participant would begin the session. 

A typical session consisted of reading the comments left since the last log-in and 

responding to at least one comment. This was accomplished by the participant "clicking" 

on a node, clicking on the discussion button, and reading what was written (Ahern, 1995). 

The participant was able to move to another node that was linked to the one she/he was 

reading by again clicking on the discussion button (Figure 3.2). 
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Figure 3.2 
Sample Note Card With a Previous Comment Displayed 

At any point the participant could click on the comment button and a screen 

resembling a lined index card would appear (Figure 3.3). The participant could then enter 

a comment, click on the record button, click on the cancel button, or not record the 

comment, as desired; in any case, the participant would retum to the main screen. The 

participant, having recorded a comment, would click on the participant's name in the new 

comment box. While depressing the mouse button, the participant would "drag" the 

newly created button on the discussion desktop and position it. When the button had been 

located on the computer's desktop, the button would be released and the node with the 

participant's name would be situated for further action. CHcking on the participant's 

button and the button to which the participant wished to link would highlight both 

buttons. Clicking on the "link" icon (a handshake) would result in the two buttons being 

connected with a line indicating they were linked (Figure 3.4). The participant could link 

his/her button to as many other buttons as desired repeating the just described process. 
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Upon completion of the session the participant would log-out. remove the program disk 

from the computer, and return the notebook to the Proctor's desk. .\ session would last 

anywhere from fifteen to thirty minutes depending on the number of buttons created since 

the last log-in, the number of comments the participant wished to leave, or a combination 

of the two. 

Hgisgisagigvi-&^i 

Figure 3.3 
Sample Note Card With Participant's Message Displayed 

v < ; > . : JkVio 
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Figure 3.4 
Sample Screen Display Showing 

Participant Comment Linked to Another Comment 
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3.3.4 Task-Type 

There were two dilemmas used in this study. One dilemma was classified as an 

intellective task or well-defined, that is, it had a definite right or wrong answer (McGrath, 

1984). It appeared as foHows: 

Monitoring E-Mail 
The information security manager in a large company was also the access 
control manager of a large electronic mail system operated for "company 
business" among its employees. The security manager routinely monitored 
the contents of electronic correspondence among employees. He 
discovered that a number of employees were using the system for person 
purposes: the correspondence included love letters, disagreement between 
married persons, plans for homosexual liaisons, and a football betting pool. 
The security manager routinely informed the human resources department 
director about these communications and gave them printed listings. In 
some cases, managers punished employees on the basis of the content of 
the electronic mail messages. Employees objected to the monitoring of 
their electronic mail, claiming they had the same right of privacy as they 
had using the company's telephone system or internal paper interoffice 
mails system. 
Questions: 
Should the security manager be reading, printing, and distributing copies of 
the electronic mail to the human resources department? 
Should the managers punish employees who used the electronic mail 
system for purposes other than which it was designed? 
Do the employees have a right to assume messages posted on an electronic 
mail system will be read only by those to whom it addressed? (Parker, 
1987, p. 67) 

The second dilemma, decision-making or ill-defined, was one that did not have a 

definite right or wrong answer and appeared as follows: 

Inequity in Access to Computer Technology 
A computer executive lived in a small suburban town with two elementary 

schools, one in an affluent neighborhood and the other in a poor 
neighborhood. The computer executive's children attended the school in the 
affluent neighborhood. Wishing to ensure that his children had a quality 
education, he influenced his company to provide microcomputers and 
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computer programs for the classrooms, as well as computers to automate 
the administration of the elementary school in the affluent neighborhood 
The students in the school gained a high degree of computer literacv, w hich 
gave them a significant advantage of the students in the other school w ho 
had no access to computer products in their education. 
Questions: 
Should the computer executive have used his influence to provide 

computers and computer programs to one school and not the other'' 
Does the community, local school administrators, or the school board have 

any obligations? (Parker, 1987, p 89) 

The dilemma chosen for the intellective task was determined to be intellective due 

to the existence of case or statutory law and the absence of such was the criteria for the 

selection of the decision-making dilemma. 

3.3.5 Data Collection 

During each session the conferencing software collected the following information: 

the name of the participant logging in, the actions of the participant while using the 

IdeaWeb, any comments left by the participant, and the starting and ending time of the 

visit. In addition, a "screen capture" of the final conference was made. 

The following data was extracted from the IdeaWeb at the end of the study: the 

date of the session, starting and ending time of the session, content of the message left by 

the participant, number of nodes visited, the order visited, and the action taken by the 

participant when visiting a node. 

The content of each participant's comment was determined in two phases. First, 

transcripts of each participant's comment were provided to three judges. The judges were 

asked to read the dilemma and identify the topics about which the participants wrote. 
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Topics that appeared on two of the three judges' Hsts were combined into a single list of 39 

topics for the intellective task and 29 topics for the decision-making task (Appendix B). 

The second phase consisted of providing a second group of three judges with the topics list 

and the participant comment transcripts. 

Each judge was asked to associate the content of a participant's comment with one 

or more topics developed in phase one. When two judges recorded a participant as having 

mentioned the same topic, the message number was recorded under that topic and the 

participant's name was recorded for later use. 

3.4 Data Analysis Tools 

3.4.1 Multivariate Analysis of Variance 

A Multivariate Analysis of Variance (MANOVA) was selected as the initial data 

analysis tool as it afforded a mechanism through which the effects of group composition 

and task-type could be assessed simultaneously on the six variables of interest. 

MANOVA was also chosen as it controlled for experimentwise error rate which would 

have been compounded using ANOVA techniques. Following the determination of 

significant interactions from the omnibus MANOVA test, univariate analysis of variance 

was conducted on the six dependent variables to determine which, if any, reached 

statistical significance. Finally, a series of/-tests were performed to determine which of the 

independent variables had an effect upon those dependent variables which had achieved 

statistical significance in the univariate MANOVAs. 
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3.4.2 Network Analysis 

A network was a set of relations between and among persons, objects, or events 

(Mitchell, 1969) and these relations had both form and content. Relational form referred 

to the connections between members and could be measured by their "intensity or 

strength" as well as the degree to which members engaged in similar activities (Knoke & 

Kuklinski, 1985). Relational content, distinct and separate from the physical content of 

message, were those indicators in which members of a group manifested some 

connectiveness with other members. Examples of relational content included exchanges of 

information in order to accomplish a task, serving as a conduit cormecting one member of 

the group with another, or exchanges of personal feelings, support or disagreement. 

Several measures were available to measure the relationship one member of a computer-

mediated conference may have had with another member. 

The value of network analysis for this study was its ability to capture the 

"emergent properties of social systems that carmot be measured by simply summing the 

attributes of individual members" as well as "emergent properties [which] may 

significantly affect both system performance and the behavior of network members" 

(Knoke & Burt, 1982, p. 11). Representing the conference as a matrix enabled the 

researcher to represent and examine the network relations not apparent in traditional 

methods such as a sociogram. For example. Table 3.1 was an adjacency or binary matrix. 

The matrix was derived from the data collected by the IdeaWeb. 

44 

-.r^mM^-nats-'xry-.^s^m WPlitllJi i 'XJI » i 



k « ^ 
• m^M^^^^c j*«3.'Xr.. 

1 « B 

Table 3.1 
Adjacency Matrix for the Conference 

Participant 
Tres 
Chastity 
Charles 
India 
Melissa 
Kris 

Tres 
0 

^ 

' 
1 
^ 

Chastity 
0 
0 

1 
1 
1 
1 

Charles 
1 
0 
0 
0 
1 
1 

India 
0 
0 
0 
0 
0 
0 

Melissa 
0 
0 
0 
0 
0 
0 

Kris 
0 
1 
0 
0 

-0 
0 

The presence of a connection between two members of the conference was 

indicated by a 1 in the cell located at the intersection of the member's column and the 

other member's row. The presence of a 0 indicated no connection between two members. 

One was able to determine the direction of the connection as, by convention, the 

originator of the action was to be found in the rows and the recipient in the columns. 

Several network measures (indegree, outdegree, centrality, and prestige) were 

determined from the matrix. A member's indegree was the number of other members of 

the conference from whom a member received contact and was indicative of the repute of 

that member within the conference. This was determined by summing the number of Is in 

a member's column. Similarly, a member's outdegree was determined by summing the 

number of Is in a member's row and indicates the number of members to which the 

member initiated contact. Both indegree and outdegree were transformed into a ratio by 

dividing either by the total number of contacts of the conference. 

Centrality, another network measure, was derived from a binary matrix. Centrality 

was a measure of how involved a member was in the day-to-day operations of the 
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conference. A higher centrality measure was indicative of the "closeness'" of a member to 

other members (Freeman, Borgatti, & White, 1991), of being more informed about the 

fijnctioning of the group (Stephenson & Zelen, 1989), of having higher status (Hubbell, 

1965), more power (Bonacich, 1987), and more prestige (Friedkin, 1991) than other 

members of the group. 

Centrality was the ratio of all the relations involving a conference member (/) 

compared to all of the relations of the conference (Knoke & Kuklinski, 1985). The 

centrality measure selected for this study was developed by Nieminen (1974), "a simple, 

natural and perfectly general measure of centrality based upon degree . . . and is 

straightforward index of the extent to which [a participant] is a focus of activity" 

(Freeman, 1979, pp. 220-1). 

Nieminen's centrality measure was determined by counting the number of 

adjacencies for a given point {pk). The next step was to remove the effect associated with 

the size of the network (n-1), making it possible to compare centrality indexes across 

networks. At a particular point in the network, a conference member could, at most, be 

adjacent to n -1 other points. The formula for Nieminen's centrality index was: 

Z^(P' 'A) 
C'D(P;^) = 

! = 1 

n-\ 

where C'D(P/t) = 5^<^(/?',/''t)"was the number of adjacencies from a given point and 
/=i 

a(p„pi<)=\, if and only if pi and pk were connected or 0 otherwise. The centrality measure 

(C'D(PA:) ) was viewed as an indicator of a conference member's potential communication. 
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The centrality index from each member of the conference was then determined by 

counting the number of adjacencies from each member (Table 3 2). These indicators 

provided a way to compare one member of the conference to another, however, the focus 

at this level was the individual. What was needed was a methodology which extended 

network analysis by exploring the conference's stmctural relations. 

Table 3.2 

Centrality Measures for a 

Participant (pk) 

I Conference 

C'D(P*) = i - l 

f I - 1 

Tommy 
Shayne 
Jenifer 
Richey 
Bill 
Jason 

8 
13 
15 
16 

8 

12 

0.0844 
0.1368 
0.1578 

0.1686 
0.263 

0.1264 

The fourth network measure used in this study was prestige. Prestige was an 

indicator of which members of a conference tend to be collectors of links, that is, around 

which conferees did the other members of the conference tend to congregate. 

The prestige formula ( pi) selected for this study (Lin, 1976) accounted for not 

only the direct connections (a direct link from one conferee to another) but the one-away 

connections. The combining of direct and one-away connections resuhed in an influence 
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mediated conference consisting of eight participants (A through H) and the comments 

made by them (s through y). The researcher was able to indicate a participant's comment 

on a particular topic by placing a 1 in an incidence matrix, and the absence of a comment 

by a 0 (Table 3.3). 

Table 3.3 
Incidence Matrix of a Hypothetical Set of Participants and 

and Comments in a Computer-Mediated Conference 

Participant 

A 
B 
C 
D 
E 
F 
G 
H 

s 
1 
0 
1 
0 
0 
0 
0 
0 

t 
1 
0 
1 
0 
0 
0 
0 
0 

Comments 

U V 

1 
0 
0 
1 
1 
0 
0 
0 

0 
1 
0 
0 
0 
0 
1 
1 

w 
0 
1 
0 
1 
0 
1 
1 
1 

X 
0 
1 
0 
0 
1 
0 
0 
0 

y 
1 
0 
0 
1 
0 
0 
0 
0 

The researcher then displayed the data in Table 3.3 graphically. Participant A was 

represented as a three-dimensional object, a tetrahedron, as a consequence of having 

commented on four topics (s,t,u, and y), while Participant F was a single point or vertex 

by virtue of having commented on a single topic. The complete simplical complex was 

shown in Figure 3.5. 
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Figure 3.5 
Simplical Complex of a Hypothetical Computer-Mediated Conference 

The simplices were denoted by the Greek letter a with the simplexes name as a 

subscript and its dimensionality as a superscript. At first inspection the triangle with 

vertices u,w,x appeared to be a simplex: but, upon examining the incidence matrix, it was 

noted that none of the participants commented on these topics. What appeared to be a 

simplex was in actuality a q-hole, or an empty region in the simplex. 

The value of Q-analysis was in its ability to describe complex systems in terms of a 

relatively static backcloth which supported a relatively dynamic traffic of system activity. 

In terms of the hypothetical computer-mediated conference, the backcloth was the 

computer-mediated communication software and the traffic were the comments left by the 

participants. In the hypothetical conference diagram, it was easy to see that Participant A 

and D had some common interest for each left comments about topics u and y. In Q-

analysis terminology, they shared a face, the simplex denoted by the vertexes u and y 

However, Participant C made no comments about topics in which Participant B or G left 

comments. These groups were not q-connected and would have had difficulty conversing 
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as they shared nothing in common relative to the topics in this computer-mediated 

conference. 

The graphical display of Q-analysis data, though, was not suitable for simplices of 

high dimensionality. Atkin developed an algebraic method of displaying the data. Using 

the algebraic approach, the researcher noted the number of comments a participant made 

in common with another participant and 1 was subtracted from "the total to get the 

number of dimensions which chain the simplexes together" (Davies, 1987, p. 242), 

creating a new matrix as shown in Table 3.4. 

Table 3.4 
Shared Face Matrix of Participants 

A 
B 
C 
D 
E 
F 
G 
H 

A 
3 

B 
-1 
2 

C 
1 

-1 
1 

D 
1 
0 

-1 
2 

E 
0 
0 

-1 
0 
1 

F 
-1 
0 

-1 
0 

-1 
0 

G 
-1 
1 

-1 
0 
0 
0 
1 

H 
-1 
1 

-1 
0 

-1 
0 
0 
1 

If a simplex had q dimensions, that is, q+1 vertices, "in common with another they 

form a single component of simplical complex, a level q. If the second simplex also shares 

q dimensions with a third, then all three will belong to the same component" (Davies, 

1987, p. 243). For example. Participant A had a q = 3 read along the top row. At this 

level Participant A was alone, but moving to the right, it was noted that at q = 1, 

Participant A was associated with Participants 0 and D. The components of each 

simplical complex was shown in Table 3.5. 
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Table 3.5 
Components of the SimpHcal Complex 

DimensionaUty (q) 

2 
1 
0 

Number of Components Components 

1 

1 

{A} 
{A} {8} {0} 
{A,C.D} {8} {0} 
{A,8,C.D.E,F,G,H} 

Table 3.5 was the algebraic representation of Figure 3.5. For example, at q = 1. 

there were three components, {A,C,D}, {8}, {D}. Two of these, B and D, did not share a 

face; but A,0,0 shared faces through A. A shared the simplex formed by vertexes t and s 

with C and the simplex formed by their vertexes u and y with D. At the level q = 0, aU of 

the simplexes were connected. Again, referring to Figure 2.1, it was apparent that the 

graph created by the conference was a closed figure: hence, there was a single component 

at level q = 0 consisting of every member of the conference. However, it was not 

apparent as to which member of the conference were more or less prominent than others. 

To determine this, Atkin developed the following formula: 

e = 

where e was the relative degree of prominence (eccentricity), q (called q-top) was the 

dunensionaUty of the simplex, and q (called bottom-q) was the highest values at which 

the simplex formed part of a larger component. The eccentricity of each of the simplexes 
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was shown in Table 3.6. What was evident from Table 3.6 was the centrality of Participant 

D (e = .67) to the conference followed closely by Participants A and G and H ( e = .50 ) 

Table 3.6 
Eccentricity of Simplical Complex 

Components q-top 
A 
B 
C 
D 
E 
F 
G 
H 

3 
2 
1 
2 
1 
0 

1; 
1 

bottom-•q 
-1 
-1 
-1 
0 

-1 
0 
0 
0 

eccentricity 
0.50 
0.33 
0.00 
0.67 
0.00 
0.00 
0.50 
0.50 

Q-analysis enabled the researcher to examine the emerging structure of the 

conference as each member interacted with other members. "What then emerged from a Q-

analysis was a graphical and/or an algebraic representation of the conferences. These 

emerging pattems or relations between or among various members of the group formed 

the basis for the next part of the study. 

3.4.4 Valency Analysis and Diagrammatic Thought 

Diagrammatic thought was the result of Charles Sanders Peirce's work in logical 

algebras. "After having been one of the pioneer developers of logical algebras, Peirce 

came to favor a topological and diagrammatic approach in logic and logical analysis" 

(Ketner, 1995a, p. 196). Peirce, in a letter to J.M. Hantz (dated 29 March 1887), wrote 

"For my part, I hold that reasoning is the observation of relations, mainly by means of 

diagrams and the like"" (Ketner, 1988, p. 44). Peirce's preference for diagrams stemmed 
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from his conclusion that nothing in any science could be discovered except through 

observation and experimentation and that it was possible to design a notation that 

"embodied the stmcture they represented" (Houser, 1991, p. 22). 

The impetus for developing such a notation, which eventually became 

diagrammatic thought appeared to date from the five years Peirce spent at Johns Hopkins 

University (1879-1884). He came in contact with James J. Sylvester and William K. 

CHfford "who had begun (in 1877 or 1878) to use chemical diagrams to represent 

algebraic invariants" (Roberts, 1973, p. 17). Peirce's diagrams were modeled after the 

valency bonding diagrams used by chemists at that time. The theory held "every element 

has a fixed number of loose ends or unsaturated bonds, and a compound is formed when 

the loose ends of one atom are joined to the loose ends of other atoms. In this way each 

atom may be said to partially determine^ the other" (Roberts, 1973, p. 117). 

Peirce argued that thoughts were combined in the same manner. That is, a thought 

has been linked to another by using the "loose end" of the first. This linking was 

analogous to assembling a jigsaw puzzle where one piece fit snugly into the notch of only 

one other piece; and the notch it provided permitted the addition of a third, and so on. 

Each piece partially was determined by the shape preceding it and determined the shape of 

the next due to the unique shape of its notch, etc. (Roberts, 1973). The "notches" or 

' "Determined" in this context does not refer to a causal relationship; that is, a causes b or a 
"determines" b. Rather, it refers to the adding of information to make clearer the meaning. For example, 
when Sherlock Holmes asks. "Watson, did you determine the carpenter's name?" "That is, here 
determine" means "add information to a previously available but vague concept (the carpenter's name)." 

(K.L. Ketner, personal communication, January 17, 1997). 
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"hooks" were the 'loose ends" of a graph in diagrammatic thought and, in turn, 

determined what thoughts could have been attached. 

Central to the concept of valency analysis was the production of relative products 

consisting of monads, dyads, triads and spots. A monad is an "entity with one loose end' 

(Ketner, 1995a, p. 198) and it may be diagrammed: 

A dyad contains two loose ends and it may be diagrammed: 

An entity with three loose ends is a triad and it may be diagrammed: 

And an entity with N loose ends is a spot and it may be diagrammed: 

n 

These four structures could have been combined to represent a thought. The first 

step in conducting the analysis was to "interpret valency analysis over relations" (Ketner, 

1995c, p. 298), that is, to transform a participant's comment into a "rheme" or generalized 

form of a sentence. For example (after Ketner, 1995b, pp. 267-268), the sentence "I am 

still waiting for a response" may have been generalized by replacing the noun parts with a 

Hne. The sentence then appeared as a "partially precided relation sentence" 

am still waiting for 

If the researcher generalized the stmcture further by referring to the remaining words as 

verb parts and replaced them with a spot the following stmcture appeared 
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which was the generalized form of a dyad. The same was done with the next part of the 

message left by the participant: "In response to Bill's [comment] he has a valid point." 

The sentence was generalized as a triad: 

Connecting the participant's comments (represented by the + symbol) permited the 

diagramming of the thought and the creation of a relative product: 

+ 

The valency of this relative product was three (the total number of loose ends). Thus, 

there were three locations to which another participant may have connected a thought. 

Valency analysis in conjunction with diagrammatic thought enabled the researcher 

to "constmct a diagram to illustrate the general course of thought; I mean a System of 

diagrammatization by means of which any course of thought can be represented with 

exactitude" (CP 4.530). It was to this end that diagrammatic thought and valency analysis 

were used in this study. 

The ability to diagram relations in a conference at the comment level provided a 

more precise degree of analysis than could be done with MANOVA, network analysis, or 

Q-analysis. What diagrammatic thought provided was a map, a general representation of 

the thinking of the conference as represented in the comments of its members. This 

"topological" map of the conference may have then been compared to maps from other 
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conferences in the same way school children used maps to make observations about the 

climate, flora, and fauna across continents. 

3.5 Conclusion 

The investigation of the effect of task-type and group composition on individual 

productivity in a computer-mediated conference was the purpose of this study; and, to that 

end, a research design and methodology was designed and implemented. The participants 

in the study were recmited from an introduction to computers class, divided into two pools 

based on a SAT score of 500 or above, randomly assigned to one of fourteen conferences 

based on their SAT score, trained in using the IdeaWeb, computer conferencing software, 

provided with two task-types (one well-defined the other ill-defined) and given a two-week 

period to discuss the topic. During the conference, the conferencing software collected 

data on the number of times a participant logged-in, the length of the visit, a participant's 

actions while logged-in, and the message(s) left. Following the end of the conference, the 

data was downloaded and prepared for analysis. 

The study used muHiple methods to analyze the data collected. Broadly speaking, 

multimethod analysis was the use of different measurement tools to identify more 

accurately what was observed in the data (Brewer & Hunter, 1989). The first tool used 

was MANOVA and was employed so as to determine if there were any effects emanating 

from task-type and group performance on six individual productivity measures. Following 

the MANOVA, network analysis was utilized to investigate the effect group composition 

and task-type may have had on participant behaviors. A third measure, Q-analysis, was 
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employed to ascertain fiarther the influence of group composition and task-type on the 

participants. Q-analysis facilitated the examination of the interaction between comments 

made by participants and their effect upon the fianctioning of the conference. Finally, 

diagrammatic thought was used to provide, at the participant comment level, a possible 

explanation of the stmcture of the conference. 
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CHAPTER IV 

RESULTS 

The IdeaWeb software collected data on several aspects of participant behavior 

during the length of the study. From this data, several measures were derived and a 

multivariate analysis of variance was used to determine if any of them had an effect upon a 

participant's individual productivity as measured by the length of a participant"s message, 

the number of comments read by a participant prior to making a comment, the number of 

other nodes to which the participant linked a message, the number of times a node was 

accessed by other participants, the total number of Hnks a node had to other nodes, and 

the length of a session in minutes. Following the multivariate analysis of the data, network 

analysis was conducted to determine if any interactions were present but not discerned by 

the MANOVA. Finally, the information derived from the network analysis was used to 

suggest analytical paths for two stmctural analysis tools: Q-analysis and diagrammatic 

thought. 

4.1 Multivariate Analysis of Variance 

The collected data relative to the six dependent variables was analyzed using the 

Statistical Package for the Social Sciences (SPSS) Advanced Statistics™ 7.0 General 

Linear Model Multivariate Analysis of Variance (MANOVA). Levene's Test of Equality 

of Error Variance was mn on the six dependent variables to determine if the population 
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variances were equal. The null hypothesis for Levene's test, the population variances 

were equal (SPSS, 1996), was accepted for the six dependent variables. 

Two MANOVAs were mn to determine if there was a significant interaction 

between task-type and group composition and the four dependent variables that had 

reached significance in the first MANOVA. The initial resuHs of the MANOVA 

(Appendix C) indicated the presence of a significant interaction (Wilks' X F=3.27, df= 

84/7 = <. 001). A series of univariate tests were conducted following the finding of the 

significant interaction. The univariate tests investigated the interaction between task-type 

(well-defined/ill-defined) and the four dependent variables that reached statistical 

significance in the over-all MANOVA: total number of links connected to a node, the 

number of nodes a participant visited before leaving a comment, the number of links 

emanating from a node, and the number of words in a message (Table 4.1). 

Table 4.1 
Results of the Univariate Test of the Effect of 

Task-Type on Four of the Six Dependent Variables 

Variable 

Total Number of 
Links Connected to a 
Node 
Number of Nodes 
Visited Before 
Leaving A Comment 
Number of Links 
Emanating From a 
Node 
Number of Words in 
a Message 

* * Significant at/? < 

* Significant at/? < 

df 

84 

84 

84 

84 

.05 

.001 

SS 

161.56 

4632.372 

585.994 

147373 

F 

1.593 

0.927 

1.421 

1.996 

P 

0.003** 

0.651 

0.021** 

.001* 
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Three of the four variables achieved statistical significance and were identified for flirther 

analysis: total number of links connected to a node, the number of links emanating from a 

node, and the number of words in a message. 

A second MANOVA was conducted to determine if there was a significant 

interaction between conference composition (heterogeneous/homogeneous) and the 

dependent variables. The results of the MANOVA indicated the presence of such an 

interaction (Wilks' X F= 3.249, df=S4p = <.00\). A series of four univariate tests 

were then conducted on the four dependent variables identified in the initial MANOVA to 

determine if conference membership had a significant effect (Table 4.2) 

Table 4.2 
Results of the Univariate Test of the Effect of 

Conference Membership on Four of the Six Dependent Variables 

Variable df SS 

Total Number of Links 
Connected to a Node 

84 162.36 1.605 0.003' 

Number of Nodes Visited 
Before Leaving A Comment 

84 586.01 1.421 .021' 

Number of Links Emanating 
From a Node 

Number of Words in a 
Message 

84 

84 

586.01 1.421 0.021' 

147303 1.994 .001' 

** Significant at p < 05 
* Significant at /? < .001 
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Finally, a MANOVA was conducted on the effect of the interaction between group 

composition and task-type on six dependent measures. The results of the MANOVA 

indicated there was a significant interaction among the six dependent variables and the two 

independent variables (Wilks' X df = 83, F = 1.439,/? = < .001). FoHowing the 

determination of the significance of the interaction, a series of univariate tests were 

conducted to determine which of the six dependent variables were affected by the 

interaction. The univariate tests revealed four of the dependent variables were significantly 

affected (Table 4.3). 

Table 4.3 
Results of the Univariate Tests on the Six Dependent Variables 

Variable 

Total Number of Links 
Connected to a Node 

Number of Nodes 
Visited Before Leaving a 
Comment 

Number of Links 
Emanating From a Node 

Number of Words in a 
Message 

Number of Links Coming 
Into a Node 

Amount of Time Spent 
in a Session 

df 

83, 235 

83, 235 

83, 235 

83, 235 

83, 235 

83, 235 

SS 

161.559 

971.814 

8.860 

208098.289 

6.654 

300459498.00 

F 

1.6024 

1.401 

1.088 

2.000 

1.088 

0.75537 

P 

0.003** 

0.026** 

.001* 

.001* 

0.309 

0.931 

** Significant at /? < .05 
* Significant at/?< .001 
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Finally, a series of one-sample /-tests were conducted on each of the task-types 

(ill-defined/well-defined) and the two types of conference membership (homogeneous/ 

heterogeneous) and the dependent variables that achieved statistical significance within the 

conference membership and task-type M.\NO\\A.s The purpose of these tests was to 

ascertain if either task-types or conference memberships, by themselves, had an effect 

upon the dependent variables. 

Six /-tests were conducted on the three task-type variables that had achieved 

statistical significance within the task-type univariate tests. There was no statistically 

significant difference between the effect of ill-defined problem type and the well-defined 

problem type on the total number of links connected to a node (/ = 1.516, df= 320, /? = 

.131 2-tailed). There was also no significant difference between the effect of either 

problem type on the number of links emanating from a node (/ = 1.197, <^= 320, /? = .234 

2-tailed). Finally, there was a significant difference between the two problem types relative 

to the number of words in a message (/ = 2.842, df= 320, p = .005 2-tailed). The mean of 

the ill-defined problem type conferences averaged 60.89 words per message while the 

weH-defined problem type conferences averaged 49.81 words per message 

Six /-tests were then conducted to determine the effect of each type conference 

membership (heterogeneous/homogeneous) upon the three variables which had achieved 

statistical significance within the univariate tests of conference membership. There was no 

significant difference in the effect of the homogeneous and heterogeneous conference 

compositions on the total number of links connected to a node (/ = 1.28, df= 320, /? = 

.201 2-tailed). There was also no significant difference in the effect of the two types 
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conference on the number of links emanating from a node (/ = 1.174,6^= 320, /? = 242 

2-tailed). However, there was a significant difference in the effect of the conference 

composition and the number of words in a message (/ = 2.347, df= 320, p = .02 2-tailed). 

The mean of the heterogeneously grouped conferences was 58.12 words per message 

while the mean for the homogeneously grouped conferences was 49.43 words per 

message. 

The results of the over-all MANOVA relative to the interaction between task-type 

and conference composition on the six dependent variables, the two MANOVAs 

conducted on task-type and conference membership and the six dependent variables, the 

subsequent univariate tests, and the series of/-tests led to the following conclusions 

respective to the three research hypotheses: 

Hypothesis 1: This study rejected the null hypothesis that there was no significant 

main group membership effect (homogeneous vs. heterogeneous) on a group member's 

productivity as measured by six variables of individual productivity. 

Hypothesis 2: This study rejected the null hypothesis that there was no significant 

main problem type effect (intellective vs. decision-making) on a group member's 

productivity as measured by six variables of individual productivity. 

Hypothesis 3: This study rejected the null hypothesis that there were no significant 

interaction effects between group membership (homogeneous vs. heterogeneous) and 

problem type (intellective vs. decision-making) on a group member's productivity as 

measured by six variables of individual productivity. 
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4.2 Network Analysis 

The second analysis stage of data collected by the IdeaWeb deak with the relations 

between and among the participants in the conferences. Two measures were of particular 

interest: centrality and prestige. 

Centrality was a measure of how "in the thick of things" (Freeman, 1978, p. 219) a 

member of a conference had become. The derived centrality measure was a ratio of all the 

relations for a participant over all the relations in the conference. Thus, the larger the 

centrality index, the more its members related to each other and was an indicator of a 

member's potential communication. The initial measure of centrality used in this study 

was developed by Niemine (1974) and was used to identify those conferences to be 

examined further. While centrality was an individual measure, a conference centrality 

rating was calculated for each conference so as to provide a method to rank the 

conferences preparatory to selecting those for further study. 

The fourteen conferences were divided into three groups: low-centrality (ratings 

less than 0.190), medium-centrality (ratings greater than 0.190 and less than 0.340), and 

high-centrality (ratings greater than 0.400) based on their conference centrality ratings. 

The ratings for each conference may be found in Table 4.4. 
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Table 4 4. 
Centrality Ratings For Each Conference 

High Rating 
Conference 

12 
11 

Centrality 
0.476 
0.434 

Medium Rating 
15 
6 

10 
5 

0.333 
0.279 
0.253 
0.208 

Low Rating i 
4 
1 
9 
7 
3 

14 
8 
2 

0.188 
0.187 
0.117 
0.095 
0.095 
0.080 
0.070 
0.060 

Centrality ratings were used to select the four conferences for fiirther network 

analysis. Centrality was chosen as the differentiating factor as it was an indicator of the 

number of relations a conference member had in proportion to the other members. Thus, 

it was an indicator of the amount of interaction occurring among members of the 

conference. 

Based on the conference centrality ratings four conferences were identified for 

fiirther analysis: one, eight, eleven, and twelve. The four conferences represented two 

conferences with a relatively high centrality rating and two with a relatively low centrality 

rating. The two types of group composition (homogeneous and heterogeneous), and the 

two task-types (well-defined and ill-defined) made it possible to compare the effect of 
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each upon the six dependent measures within and between conferences of different 

composition and task-type. 

The IdeaWeb collected data on a variety of participant actions during a session. 

Of particular interest were the number of times a participant moved from one node to 

another (browse), the number of nodes a conferee linked his/her comment to an existing 

node, the duration of a participant's session, and the number of words in a message. The 

four conferences were analyzed in pairs based on their conference centrality scores. One 

member of each pair was atypical: conference eleven in the high-centrality pair and 

conference eight in the low-centrality pair. 

Conference eleven, a homogeneous well-defined conference, would be expected to 

have less interaction among its participants (Chapanis, 1988) than conference twelve, a 

heterogeneous ill-defined conference. In general this was not the case (Table 4.5). For 

example, members of conference eleven averaged 50.26% more words per message; they 

spent an average of 28.18% more time per session; they visited 49.1% more nodes before 

leaving a comment; they had an average of 17.11% more nodes linked to their comments; 

and they had an average of 18.12%) more total links than did the members of conference 

twelve. There were only two categories in which conference twelve exceeded conference 

eleven: the number of nodes to which a participant linked his/her comment (3.9%) more 

links) and the average number of comments made (12.5% more comments). It appeared 

that the members of the homogeneous well-defined conference, eleven, exhibited traits 

more typical of a heterogeneous ill-defined conference in all but two areas. 
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Table 4.5 
Average Size of Dependent Variables For Conferences 1,8, 11, and 12 

1 

Conference 

12 

11 

1 

Calegory 
(CoiTq>osiUon and 

Task Type ) 

Heterogeneous/ 
Ill-Defined 

Homogeneous/ 
Well Defined 

Homogeneous/ 
Well Defined 

. ! Heterogeneous/ 
1 Ill-Defined 
1 

Total Length of 
Messages in 

Words 

32 474 

65 286 

67 036 

41 419 

Length of a [ Number of Nodes ! Number of Nodes 
Session m | Visited BEFORE | PaiUapani Linked 
Minutes ] leaving a Message i Comment TO 

06 30 0 

09 03 0 

07:05 0 

05 33 0 

1 842 1 158 

1 
3.619 1.095 

5 071 

1 742 

0 893 

071 

1 
Number of Tunes a Node is Total Lmks TO 1 ^ ^^^^ 

Linked to ANOTHER | andLmked ^ f ^ ^ ^ ^ L e f t 
paiticipant FROM 

-

1 579 

1 905 

3 158 

3 857 

48 

42 

0 678 1 286 ! 4 429 

0 968 1 935 1 5 

Conference eight, a heterogeneous ill-defined conference, was expected to exhibit 

more interaction due to its composition and task assignment. This was the case in three 

areas: the number of nodes to which a participant linked a comment (29.96%), the total 

number of links either to or from a participant's node (33.54%), and the number of 

conmients left (11.42%). In the other four areas, conference eight exhibited behaviors less 

than that of conference one: the average number of words in a message (38.21%), the 

duration of a session (21.65%), the number of nodes visited before leaving a comment 

(65.65%)), and the number of nodes to which a participant linked a comment (20.49%)). 

The atypical conferences in each conference pair exhibited behaviors that, in the 

main, exceeded the behaviors displayed by the conference representative of the category. 

For example, the average behaviors exhibited by the members of conference eight, the 

atypical conference, exceeded those of conference one in three areas. The fact that they 

averaged less interaction in four areas, in addition to having comparable conference 

centrality ratings, indicated that members of conference eight, at least in those areas, 
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exhibited behaviors more characteristic of a homogeneous well-defined conference. A 

comparable pattern emerged in the high centrality rating conference pair. Conference 

eleven, the atypical conference, exhibited behaviors in excess of those of the conference 

twelve in five of the seven categories. It appeared something was occurring within the 

conferences which had an effect upon individual productivity as measured by the six 

dependent variables. 

The results of the network analysis when coupled with descriptive data suggested 

some relationship between conference composition and task-type. While significant 

interactions were found using traditional statistical measures (MANOVA), the network 

analysis uncovered other forms of interaction. Structural analysis was then employed in an 

attempt to ascertain more fiilly the nature of the interaction. 

4.3 Structural Analysis 

The structural analysis phase consisted of two parts: Q-analysis and diagrammatic 

thought. Q-analysis was used to discern the dynamics of a conference's structure through 

the use of graphs and algebraic representation. Diagrammatic thought was used to look 

inside at the effects of what the conferees said had on the structure of the conference. 

4.3.1 Q-Analysis 

The Q-analysis was conducted in two phases. First the structural dynamics for 

each conference were determined by the creation of two tables (Appendix C): one for the 

structural dynamics of the participants Kx(Y; X) and the other for the structural dynamics 
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of the topics Ky(X, X). A series of tables (Appendixes D. E, F, and G) were derived from 

the data in .appendix C, culminating in the creation of the structure and obstruction 

vectors. The structure and obstruction \ectors provided a picture of the 'traffic'" within 

the conference, that is, the way information moved within the conferences. The structure 

vectors for the participants (Table 4.6) indicated a connected conference as evidenced by 

the absence of any holes (zeroes) in the structure vector. 

However, when the obstruction vector (Table 4.7), a measure of the exchange of 

information among members of the conference (Atkin, 1978), was created by subtracting 

one from each member of the structure vector, a different picture appeared. The flow of 

information among participants within conference eleven (homogeneous conference 

composition) was more Hke that of conferences eight and twelve (heterogeneous 

conference composition) than that of conference one. That is, conferences eight, twelve, 

and eleven had very little interaction in which all members of the conference interacted. 

This was supportive of the network analysis findings. 
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Table 4.6 
Simplical Complex Structure Vector for 

Conferences 1, 8, 11, and 12 

Conference 1 1 1 1 0 9 8 7 6 5 4 3 2 1 0 

{ 1. 1. 1, 3, 5, 5, 5, 4, 2, 2, 2, 1 } 

Conference 8 7 6 5 4 3 2 1 0 

{ 2, 3, 3, 3, 4. 1, 1, 1 } 

Conference 11 1 1 1 0 9 8 7 6 5 4 3 2 1 0 

{ 2, 2, 3, 3, 1, 1, 1, 1, 1, 1, 1, 1 } 

Conference 12 7 6 5 4 3 2 1 0 

{ 1. 2, 2, 2, 2, 1, 1, 1 } 

Table 4.7 
Simplical Complex Obstruction Vector for 

Conferences 1, 8, 11, and 12 

Conference 1 

Conferences 

Conference 11 

Conference 12 

11 10 9 8 7 6 5 4 3 2 1 0 

{ 0, 0, 0, 2, 4, 4, 4, 3, 1, 1, 1, 0 } 

7 6 5 4 3 2 1 0 

{ 1. 2, 2. 2, 3, 0, 0, 0 } 

11 10 9 8 7 6 5 4 3 2 1 0 

{ 1. 1, 2. 2, 0, 0, 0, 0. 0, 0, 0, 0 } 

7 6 5 4 3 2 1 0 

{ 0, 1, 1, 1, 1, 0, 0, 0 } 
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It was also expected, based on the network analysis, to find conference eight w ith 

an obstruction vector more like that of conference one, but this was not the case 

Conference one's participants exchanged information both at low levels of dimensionality; 

that IS, almost all members of the conference coalesced around a single topic and at 

relatively higher levels where several different topics were being discussed. Conference 

eight, in contrast, had most of its interaction at the higher levels of dimensionality 

indicating that the conference behaved as would be expected for a heterogeneously 

grouped conference where members exchanged a number of messages about a variety of 

topics in an attempt to find a common base for discussion. 

The creation of structure and obstruction vectors was repeated for the conjugate 

simplical complexes (topics discussed) for each of the conferences. Again, the structure 

vectors indicated that the conference members focused their discussions on a relatively 

small number of topics. In addition, all members of the conferences engaged in a 

discussion on at least one topic as indicated by the absence of a zero in any of the 

conjugate simplical complex structure vectors. 

However, as was the case with the simplical complexes, a different pattern 

emerged when the obstruction vectors (Tables 4.8 and 4.9) were created. The obstruction 

vectors indicated that, while there was discussion among members of the conference, there 

was only a single aspect of the topic that facilitated discussion among members of the 

conferences. The presence of zeroes in each conference's obstruction vector indicated 

that the discussion was not facilitated by the topic; that is, the conferees had to work 

around other aspects of the discussion. 
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Table 4.8 
Conjugate Simplical Complex Structure Vector for 

Conferences 1, 8, 11, and 12 

Conference 1 

Conference 8 

Conference 11 

Conference 12 

3 2 1 0 

{ 3, 6, 1, 1 } 

5 4 3 2 1 0 

{ 1. 1, 1. 2, 1. 1 } 

3 2 1 0 

{ 2 1 1 1 } 

2 1 0 

{ 1. 2. 1 } 

Table 4.9 
Conjugate Simplical Complex Obstruction Vector for 

Conferences 1, 8, 11, and 12 

Conference 1 

Conference 8 

Conference 11 

Conference 12 

3 2 1 0 

{ 2, 5, 0, 0 } 

5 4 3 2 1 0 

{ 0. 0, 0, 1, 0, 0 } 

3 2 1 0 

{ 1 0 0 0 } 

2 1 0 

{ 0, 1. 0 } 
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It was apparent that topic did ha\e some effect upon the productivit\ of 

conference members. Namely, the well-defined task-type conferences (one and eleven) 

did not produce the obstruction vector expected; that is, messages were left about one or 

two topics and in which a majority of members of the conference participated This would 

ha\'e evidenced itself in an obstruction vector with numbers other than zero at low 

dimensions. This did not occur. In contrast, the ill-defined task-type conferences (twelve 

and eight) should have produced more interactions (values greater than one) at varying 

levels of dimensionality due to the assigned task. Instead, their discussions coalesced 

around a single aspect of the problem and in which almost every member of the 

conference participated. 

To confirm this, eight Q-graphs were created. Q-graphs were a visual 

representation of each conference based upon membership and topic Due to the large 

dimensionality of certain participants or topics, a sHcing factor (0) was used. The 

simplical complexes were created with a sHcing factor of two (0 > 2). That is, wherever a 

value in the simplical complex was equal to or greater than two, a one was substituted; 

and wherever a value was less than two, a zero was placed (Appendix H). The simplical 

complexes for conferences yielded a graphic of the structure of the four conferences. 

The Q-graphs of the simplical complexes (participant) were consistent with 

expectations. The Q-graphs for conferences one (Figure 4.1) and eleven (Figure 4 2) 

\\ ere consistent with what one would expect for a homogeneously grouped conference; 

that is, they displayed a connected structure with a majority of members interacting with 

each other. Conferences eight (Figure 4.3) and twelve (Figure 4.4) displayed a structure 
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Brandon 

Figure 4.1 
Q-Graph of SimpHcal Complex: Conference 1 

a^Jason 
a^Sarah 

a^Janeal 

cT°Joe 

Figure 4.2 
Q-Graph of SimpHcal Complex: Conference 11 
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â  ivrna 

Samara 

Athena 

Mavra 

Shawn 

Figure 4.3 
Q-Graph of Simplical Complex: Conference 8 

Jov 

Robert 

Capterton 

Jeff 

Figure 4.4 
Q-Graph of SimpHcal Complex: Conference 12 
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consistent with what would be expected of a heterogeneously grouped conference The 

Q-graph, in both cases, showed two sub-conferences, occurring within each conference; 

and only in conference eight was there a topic at which the sub-conferences interacted. 

The presence of the sub-conferences was characteristic of a conference in which members 

did not share a common background and had found, within the conference, other members 

with comparable interests, creating two cliques within the conferences. The simplical 

complex Q-graphs showed that, at least in regard to group composition, the two 

homogeneously grouped conferences and the two heterogeneously grouped conferences 

were structurally comparable. 

The same could not be said for the conjugate simplical complexes (task-type). The 

Q-graphs for conferences one (Figure 4.5) and eleven (Figure 4.6) were not structurally 

similar. Conference one, which had a low centrality rating, evidenced this in its structure. 

While several members of the conference did address comments about topics of common 

interest to other members, there were no interactions, with one exception, between the 

three topic streams. It was as if the conferees knew what the other conferees thought, 

made their point, and moved on: what one would expect in a homogeneous conference 

The opposite was true with conference eleven The Q-graph showed a completely 

different structure. The structure of conference eleven was one where the members were 

coimected, one where members interacted with each other frequently, and one where 

members talked about a variety of topics with other conferees. Simply, it was more like a 

conference where the members had to explore a variety of options without knowing what 

the other conferees beHeved, even though they had a comparable background. 
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Figure 4.5 
Q-Graph of the Conjugate Simplical Complex: Conference 1 

0^19 

a°29 

Janeal 

Clirist\-

Joe 

Jason 

cr»37 

Figure 4.6 
Q-Graph of the Conjugate Simplical Complex: Conference 11 
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The same pattern emerged in the heterogeneous conferences: eight (Figure 4.7) 

and twehe (Figure 4.8). Conference twelve's Q-graph was what one would expect from a 

conference whose task was ill-defined: two separate conferences with little or no 

interaction between the two. However, conference eight, displayed a great deal of 

interaction among conferees; and, with the exception of one member, all members of the 

conference discussed three topics with one topic central to all. Thus, conference eight, 

instead of fragmenting and discussing a variety of topics, focused its discussion upon a 

few topics on which the majority of its members centered their efforts. 

The structure of the simpHcal complex (conference composition) Q-graphs was 

what was expected; however, the conjugate simpHcal complexes (task-type) were not. 

Two of the conferences, eight ( Figure 4.7) and eleven (Figure 4.8), displayed conjugate 

simplex structures that were atypical for their task-type. Conference eight's topic type 

was ill-defined while conference eleven's topic type was well-defined; but the two 

conferences displayed a comparable Q-graph structure. In each conference a single topic 

served as the focal point for the discussion and all but one member of each conference 

engaged in the discussion. What happened within the conferences that coalesced the 

discussion around the topics'̂  What was said and how was it phrased so that t\\ o 

distinctly different conferences emerged with comparable structures? 
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Monica 

Mayra 

My ma 

Athena 

Figure 4.7 
Q-Graph of the Conjugate Simplical Complex: Conference 8 

Robert 

Capterton 

Jeff 

Figure 4.8 
Q-Graph of the Conjugate SimpHcal Complex: Conference 12 
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4 3 2 X'alency .Ajialysis and Diagrammatic Thought 

Diagrammatic thought permitted the investigation of the structure of the 

comments made by members of the conferences. Two conferences, eight and 

eleven, were selected for fiirther analysis because the Q-graphs of their conjugate 

simplexes were similar. The first step in conducting the analysis was to 'interpret 

valency analysis over relations" (Ketner, 1995c), that is, to transform each 

participant's comment into a "rheme" or generalized form of a sentence. First, 

each noun location was replaced by a line creating "partially precided relation 

sentences" (Ketner, 1995c) and then replacing each verb location with a dot 

resulting in a "fijlly precided sentence" Finally, the precided sentences were 

combined (+) into a relative product. Thus, the comment: 

I agree with Jayson and Janeal that the company has nothing to gain from 
exposing these E-mail messages. It does not hurt the company in any 
way, but it could cause problems if the employees find out that their 
privacy is being invaded without their permission. The company needs to 
find new work ethics. 

became: 

+ + 

This process was repeated for each comment in both conferences (Appendix J). 

The valency of each relative product was the aggregate of the number of loose 

ends in each relative product: in this case, a valency of four. Valencies were determined 

for each participant's relative products as well as the total number of monads, dyads, and 
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triads used by a participant (Table 4.10). This provided an indication of the complexity 

of the structure of each participant's comments across the conference. The more "loose 

ends" a relative product contained, the more opportunities another member of the 

conference had to "connect" with the originating comment and to contribute to the 

discussion. 

Table 4.10 
Valency and Number of Monads, Dyads, and Triads by Participant 

for Conferences Eight and Eleven 

Participant 

Shawn 

Monica 

Athena 

Bill 

Myrna 

Samara 

Mayra 

Sarah 

Christy 

Joe 

Jayson 

Janeal 

Conference 

8 

8 

8 

8 

8 

8 

8 

11 

11 

11 

11 

11 

Group 

2 

2 

2 

2 

2 

Monads 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

Dyads 

2 

7 

3 

3 

7 

3 

3 

4 

12 

2 

6 

6 

Triads 

2 

8 

8 

5 

13 

8 

5 

11 

19 

4 

15 

15 

Valence02 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Valence03 

2 

0 

2 

0 

2 

0 

1 

1 

0 

1 

0 

0 

Valence04 

0 

1 

1 

1 

0 

1 

2 

2 

3 

0 

1 

3 

Valence05 

0 

2 

1 

1 

1 

2 

0 

2 

2 

2 

3 

3 

ValenceOe 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

1 

0 

It was expected that conference eleven in which all members had a revised 

prestige rating of 3.0 or above, would have more relative products than conference eight, 

where the revised prestige ratings ranged from 0.50 to 3.97. Inspection of Table 4.10 

indicated, in general, this was the case. Conference eleven had 25% more relative 

products with a valency of five and 33% more relative products with a valency of four 

than did conference eight. It was only at a valency of three that conference eight 

surpassed conference eleven. The total number of triads, 64, found in conference eleven 
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compared to the 49 found in conference eight, a 23% difference, reflected a higher level 

of potential interaction consistent with expectations. 

In order to determine if the observations with conferences eight and eleven were 

consistent with the contents of the other conferences, two additional conferences were 

analyzed. They were conferences seven and fifteen. The inclusion of the two additional 

conferences permitted the comparing of two conferences at each prestige level as well as 

the ability to compare the effect of task-type. Relative products were produced from 

each of the conference transcripts; valencies were calculated; and the number of monads, 

triads, and dyads present in each participant's comments were determined. In order to 

compare the two groups within each prestige level, averages were calculated (Table 

4.11). 

The number of triads and dyads was greater in the well-defined conferences than 

in the iH-defined conferences. There were an average of 3.667 dyads per participant in 

the well-defined conferences compared to an average of 1.867 in the ill-defined 

conferences. The average number of triads found in a well-defined participant's 

comments was also greater (an average of 9.044 compared to 6.933). It was only in the 

average number of monads that the ill-defined conferences surpassed the well-defined. 

There was an average of 0.895 monads in an ill-defined conference participant's 

comments compared to 0.400 found in the well-defined conference participant's 

comments. 
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Table 4.11 
Valency and Number of Monads, Dyads, and Triads by 
Participant and Conference Averages for Conferences 

One, Seven, Eight, Eleven, Twelve and Fifteen 

Participant 

Shawn 

Monica 

Athena 

Bill 

Myrna 

Samara 

Mayra 

A.VG confoe 

Sarah 

Chnsty 

Joe 

Jayson 

Janeal 

AVG CONF11 

Shayne 

Richey 

Jason 

Jenifer 

Bill 

Tommy 

AVG CONF07 

Mandl 

C Elayne 

Toby 

Bill 

Dale 

AVFCONF1S 

John 

Aaron 

Bill 

Ward 

Brandon 

Roger 

Avg Conf. 01 

Caperton 

Jeff 

Joy 

Robert 

Bill 

Avg Conf12 

Monads 1 Dyads • Tnads I Prestige 

0 2 i 2 1 1 33 

1 1 7 

0 1 3 

0 

0 

0 

1 

0.286 

0 

0 

1 

0 

0 

0.200 

0 

0 

2 

2 

0 

0 

0.667 

3 

3 

1 

1 

0 

f .600 

1 

1 

0 

0 

0 

0 

0.333 

0 

0 

2 

2 

0 

0.800 

3 

7 

3 

3 

4.000 

4 

12 

2 

6 

6 

6.000 

3 

0 

4 

0 

0 

1 

f .333 

0 

3 

2 

0 

1 

1.200 

1 

5 

4 

0 

7 

5 

3.667 

0 

0 

1 

0 

1 

0.400 

8 

8 

5 

13 

8 

5 

7.000 

11 

19 

4 

15 

15 

12.800 

8 

4 

4 

6 

6 

4 

5.333 

17 

15 

7 

2 

6 

9.400 

6 

8 

4 

12 

14 

8 

9.000 

3 

6 

8 

3 

2 

4.400 

1 94 

0 50 

1.94 

1 94 

0.94 

3.97 

t .794 

3.06 

3.00 

3.06 

3.06 

3.69 

3.* 74 

2.75 

2 75 

2 75 

2 75 

0.9 

2.75 

2.442 

3.01 

2 07 

1.84 

2.07 

1.84 

2 . f66 

3.332 

4 

1.333 

0.334 

1.167 

1.835 

2.000 

0.999 

1 556 

1 6 

0 8 8 9 

0 3 

f .069 
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There was no over-all pattern of monads, d>ads, and triads present in the relative 

products of the six conferences. However, certain differences did appear. For example, 

the average number of dyads in the low, middle, and high-level prestige rated well-

defined conferences increased from a difference of 8.3% in the low-level groups to a 

difference of 93.3% in the high-level groups. The number of triads in the low-prestige 

and high-prestige weH-defined conferences contained, on the average, more triads 

compared to the iU-defined conferences. In addition, the number of triads increased, 

almost three times (22% to 65%) from the low-level prestige-well-defined conference to 

the high-level-prestige-weH-defined conference. Yet, the number of triads in the mid-

level-well-defined-conference was 43% less than that of the ill-defined conference. 

Using the aggregate relative product measures for guidance, a conference member 

with the highest as well as one with the lowest prestige rating from the high-prestige and 

low-prestige conferences was selected for fiirther analysis. Extracting the relative 

products (Appendix C) for the four participants the foUowing pattern emerged: the 

number of triads and the valency of a participant's comment appeared to have an effect 

upon the position of the participant within the structure of the conference. 

In conference eleven, Janeal had an average relative product length of 3.0, the 

lowest in the conference, but her prestige rating, 3.69, was the highest. Christy, in 

contrast, had an average relative product length of 4.40 and a prestige rating of 3.00. 

One would expect Christy to be more central to the structure of the conference than 

Janeal, but this was not so. What appeared to differentiate the two participants was the 
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structure of their relative products. Janeal ended four of her five comments with a triad. 

Christy, in contrast, ended only three of her seven comments with a triad. This same 

pattern repeated itself with the participants in conference eleven. The higher the prestige, 

the more frequently a participant ended a comment with a triad. Within conference eight, 

a low-prestige conference, the pattern also appeared. Mayra terminated two of her three 

comments with a triad and had a prestige rating of 3.97, while Athena, with a prestige 

rating of 0.50, ended only two of her five comments with a triad. Comparable resuHs 

were recorded for Sarah, Joe, and Jayson. 

The terminal position of triads in Janeal and Christy and their diminished presence 

in the comments of the other members of the conference raised questions about the 

importance of the triad and its valency to participants' productivity To this end, the 

following two questions were investigated: 

1. Was it the unique structure of the triad that made the difference in connecting 

one participant's comment to another participant's comment or would a 

relative product with the same valency (3) have had the same effect? 

2. Was there a relationship between valency and the number of participants who 

linked to the originating comment? 

Using the existing relative products for the six conferences the number of 

comments whose relative product was a triad only were identified. This was followed by 

identifying the comments whose relative products had a valency of three. Then the 

number of comments linked to the triad only or comment with a valency of three was 

tallied for each conference (Table 4.12). 
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Table 4.12 
Number of Comments Consisting of only a Triad and the 

Number of Comments with a Valency of Three 

Conference 

7 

11 

1 

8 

12 

15 

Number of 
Comments Whose 

Relative Product was 
a Triad 

3 

1 

1 

3 

4 

2 

Number of 
Comments Linked to 

the Triad Only 
Comments 

0 

1 

0 

0 

2 
0 

Number of 
Comments Whose 

Relative Prodcut had 
a Velency of Three 

5 

1 

1 

4 

2 

8 

Number of 
Comments Linked to 
the Comment With a 

Valency of Three 

7 

1 

1 

5 

2 

3 

There was a marked difference between the comments with a valency of three and 

those whose relative product was represented by a triad in the six conferences. The triad 

only comments averaged 0.20 links in the well-defined task-type conferences (7, 11, and 

1) and 0.22 links in the iH-defined conferences (8, 12, and 15). The relative products of 

comments with a valency of three, but not consisting of a triad alone, averaged 1.286 

links in the well-defined task-type conferences and 0.714 links in the ill-defined task-type 

conferences; thus, it appeared that there was some connection between the structure of a 

comment and the number of comments that were linked to it. 

A fiirther exploration of this was done using the same six conferences. Comments 

with a valency of five or greater were identified and compared with those with a valency 

of three and those consisting of a triad only (Table 4.13). 
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Table 4.13 
Number of Comments Consisting of only a Triad, the 
Number of Comments with a Valency of Three, and 

Number of Comments with a Valency 
Greater Than or Equal to Five 

Conference 

7 
11 
1 

8 
12 
15 

Number of 
Comments Whose 

Relative Product was 
a Triad 

3 
1 
1 

3 
4 
2 

Number of 
Comments Linked to 

the Triad Only 
Comments 

0 
1 
0 

0 
2 
0 

Number of 
Comments Whose 

Relative Prodcut had 
a Velency of Three 

5 
1 
1 

4 
2 
8 

Number of 
Comments Linked to 
the Comment With a 

Valency of Three 

7 
1 
1 

5 
2 
3 

Number of 
Conmients Whose 

Relative Prodcut had 
a Velency of Five 

5 
5 
12 

9 
1 
7 

Number of 
Comments Lmked to 
the Comment With a 

Valency of Five 

14 
12 
18 

15 
2 
12 

As in the previous analysis, the well-defined task-type conferences averaged more 

Hnks per comment (14.71% ) than did the ill-defined task-type conferences when the 

relative products had a valency of five or more. However, the number of links in both 

task-type conferences when the valency was five or greater was substantially higher 

(69.86%) than when the relative product valency was three. Thus, the observation made 

earlier, namely, the structure of a comment had some effect upon the number of links to a 

comment, was supported as the valency of a comment increased. 

4.4 Summary by Hvpothesis 

Hypothesis 1: The MANOVA conducted on conference membership 

(homogeneous vs. heterogeneous) indicated the presence of a significant interaction effect 

between membership and a conferee's productivity as measured by six variables. A series 

of univariate tests revealed three of the six variables were significantly affected by 
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conference membership. They were: total number of links connected to a node, the 

number of links emanating from a node, and the number of words in a message Further 

analysis of the data using a /-test indicated that both types of conference membership 

exerted a significant effect upon the total number of words in a message. 

Hypothesis 2: There was a significant main problem type effect (intellective vs. 

decision-making) on a group member's productivity as measured by the MANOVA. 

Further univariate analysis indicated three of the six dependent variables were significantly 

effected by the problem type. Subsequent analyses found that only the number of words in 

a message, was significantly affected by the type of tasks 

In addition, the Q-analysis graph of two of the conferences relative to task-type 

was so similar that fijrther structural analysis was conducted using valency analysis. The 

descriptive data derived fi-om this analysis seemed to indicate that task-type did have some 

influence upon the number of nodes visited by a conferee, the number of nodes a 

participant linked to, and the structure of the comments made. In general, the intellective 

or well-defined task-type resulted in more of all of the mentioned measures appearing in a 

conference. 

Hvpothesis 3: There was a significant interaction effect between group 

membership (homogeneous vs. heterogeneous) and problem type (intellective vs. decision

making) on a group member's productivity as measured by six variables. The MANOVA 

found a significant interaction effect; thus, this hypothesis was not supported. 

89 

l^KBtB^mi^mmmikmmmmmmmmmsmii^ 



' • -̂ ' -• --^ [ T TI -nMWtMiia*aaBiMiWMg>N'MW*iiiii|>i> -^ I't̂ SK r̂-̂ ---"̂ --

4.5 Conclusion 

The presence of statistically significant findings is supportive of the effect of group 

composition, task-type, and the interaction of group composition and task-type upon the 

several identified measures of individual productivity. In addition, the presence of 

descriptive data, network analysis, Q-analysis, and valency analysis, was supportive of 

the presence of an interaction effect relative to the influence of task-type upon the 

conferences. It appeared that the structure of a participant's comment in response to a 

well-defined (intellective) scenario had some effect upon the number of responses that 

subsequently were linked to the originating comment. 
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CHAPTER V 

DISCUSSION, CONCLUSION, AND IMPLICATIONS FOR 

FUTURE RESEARCH 

The goal of this research was to investigate the effect of group membership and 

task-type upon individual productivity within a computer-mediated conference. Each 

conference consisted of approximately six members and was organized into either a 

homogeneous conference or heterogeneous conference based on standardized 

achievement scores. In addition, the conferences were assigned either a well-defined topic 

or an ill-defined topic to discuss. Individual productivity was measured by six variables: 

(1) the length of a participant's message, (2) the number of comments read by a 

participant prior to making a comment, (3) the number of other nodes to which the 

participant linked a message, (4) the number of times a node was accessed by other 

participants, (5) the total number of links a node had to other nodes, and (6) the length of 

a session in minutes. In this chapter the implication of the results of this data will be 

discussed. 

5.1 Discussion 

The focus of most research to date has been on effects of technology, that is, how 

individuals were manipulated by a technology so as to improve productivity. To this end, 

most of the research in computer-mediated conferencing has focused on comparing 
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computer-mediated conferencing to face-to-face conferences. This study differed from 

them in this respect. 

What this study found was that group composition and task-type did have a 

statistically significant effect upon individual productivity. In particular the total number of 

Hnks cormected to a node and the number of words in a message was found to be 

significantly effected by both group composition and task type assigned to the conference. 

However, the number links emanating from a node was significantly related only to 

heterogeneously composed conferences and heterogeneous task-types. The former result 

was not anticipated as it would be expected that a conference consisting of members with 

a comparable background would engage in more dialogue and hence, generate more links. 

When other measures were utilized, such as network analysis, indications that task-

type and conference composition did have some effect upon individual productivity 

emerged more fiilly. Centrality, a measure of how connected conference members were 

with other conferees, was used to rank the conferences. It would be expected that a 

higher degree of centrality would occur within conferences that were heterogeneous and 

ill-defined as conferees would have to expend more effort exploring other participant's 

views on a topic for which there was no correct response and, to a degree, this was the 

case. Of the three highest ranked centrality conferences, two were assigned an ill-defined 

topic; however, two of three high-centrality conferences represented homogenous 

composition. 

Four conferences were identified for fiirther analysis: two with a relatively high 

centrality rating and two with a relatively low centrality rating. Within each pair, there 
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was a conference that did not exhibit expected results. For example, conference eleven, a 

homogeneous well-defined conference, displayed results more typical of a heterogeneous 

ill-defined conference, and conference eight, a heterogeneous ill-defined conference, 

displayed results more like a homogeneous weH-defined conference. 

Another network measure, prestige, was utilized in an attempt to determine which, 

task-type or group composition, was the factor having the effect upon the conferences. A 

modified prestige rating (Knoke & Burt, 1982) combined prestige with centrality. The 

results of this measure were more in line with expectations; groups assigned an ill-defined 

topic had a higher rating than those assigned a well-defined topic. The results were 

inconclusive regarding the effect of conference composition. No clear pattern of 

conference composition emerged. The number of homogeneous or heterogeneous 

grouped conferences with high or low prestige ratings were comparable. 

The effect of task-type and group composition on individual productivity was 

explored fiarther by using two measures of structural analysis. First, a Q-analysis was 

conducted on the four selected conferences, two weH-defined task-type conferences and 

two ill-defined task-type conferences. The simplical complex obstruction vectors revealed 

an effect of group composition on the interactions within the conferences. An unexpected 

pattern emerged. Conferences eight and eleven, two different conference compositions 

and task-types had comparable obstruction vectors. The same pattern emerged with 

conferences one and twelve. The conjugate simplical complex obstruction vectors were 

created and revealed an interaction between task-type and individual productivity. Like the 

earlier simplical complex analysis, the data showed conferences to be more like those with 
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comparable centrality ratings than with comparable conference composition and task-t\ pe. 

The Q-analysis obstruction vectors indicated that either group composition, task-type, or 

the combination of the two was having an effect upon individual productivity within the 

conferences. The question to be answered was which of the three possibilities was 

exerting the effect upon individual productivity? 

In an attempt to answer the question, two Q-graphs were made of each of the 

conferences. The first Q-graph was of the simplical complexes (composition). The graphs 

of the heterogeneous ill-defined conferences were comparable as well as those of the 

homogeneous well-defined conferences. The presence of comparably appearing graphs 

indicated that, while the simplical complex obstruction vectors implied that the two 

conferences were different, when the structure of the conferences was drawn, they were 

comparable. Thus, it was possible to dismiss the effect of group composition upon 

individual productivity. 

The Q-graphs of the conjugate simpHcal complexes were not comparable. Two of 

the conferences, eight and eleven, were markedly different fi"om what was expected. 

Conference eight's Q-graph should have looked like conference twelve while conference 

eleven's Q-graph should have looked more like conference one's Q-graph. These 

conferences, one a heterogeneous ill-defined and the other a homogeneous well-defined 

conference, displayed Q-graphs more like each other than the other member of the pair 

being analyzed. What was it about the structure of these two conferences that resulted in 

Q-graphs so different fi"om what was expected? 
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X'alencN analysis was used to ascertain what exactly it was in the task-type that had 

an effect upon individual productivity. Moving deeper into the conference, valency 

analysis examined the structure of a conferee's comments. The valency analysis revealed 

that the structure of a participant" s comment was directly related to the number of 

comments that was linked to it. This was confirmed by comparing two structures each 

with a valency of three: a triad and any other structure with combining two or more 

relative products. The results indicated that comments consisting of a combination of 

relative products resulted in more links to a comment when compared to comments 

consisting of a triad alone for both well-defined task-types (84% more) and the ill-defined 

task-type (69% more) conferences. Further confirmation of the effect of structure upon 

participant productivity, as measured by the number of times a participant's comment was 

linked to by another participant, came when comments with a valency of five or more 

were compared to comments consisting of a triad alone and those with a valency of three. 

Consistently, those comments with a valency of five or more had an average of 46% more 

links than those with a valency of three and 88 % more links than those comments 

consisting of a single triad. 

What happened within conferences eight and eleven? Apparently, the members of 

both conferences modified the structure of each conference to accomplish their perceived 

goal. This was not uncovered with traditional quantitative measures because, as Anthony 

Giddens (1984) obser\ed, structure was internal to the members of the conferences and 

existed "only as memory traces and becoming manifest in [conferees] practices" (p.25). 
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The changing structure of the conference was hinted at in the network analysis and Q-

analysis, but it was only at the level of valency analysis and diagrammatic thought that it 

was evident. 

Structuration Theory and Charles Sanders Peirce's semeiotic provided an 

explanation of what was observed with the Q-analysis and diagrammatic thought. 

Apparently, one or more members of conference eleven engaged in the process did the 

following: 

It is a familiar experience to every human being to wish for something 
quite beyond his present means, and to follow that wish by the 
questions, 'Should I wish for that thing just the same, if I had ample 
means to gratify it?' To answer that question, he searches his heart, and 
in doing so makes what I term an abstractive observation. He makes in 
his imagination a sort of skeletal diagram, or outline sketch, of himself, 
considers what modifications the hypothetical state of things would 
require to be made in that picture and then examines it, that is observes 
what he has imagined, to see whether the same ardent desire is to be 
discerned. By such a process, which is at bottom very much Hke 
mathematical reasoning, we can reach conclusions as to what would be 
true of signs in all cases, so long as the intelligence using them was 
scientific. (CP 2.227) 

This may have happened within conferences eleven and one and may have 

accounted for their atypical Q-graphs. An "abstractive observation" was made by a 

member of the conference and manifested in a comment made early in the conference. For 

example, Janeal, a member of conference eleven, left a comment on the first day of the 

conference with a valency of five. This comment was linked to by three other members of 

the conference with comments of valencies of four, four, and five. Janeal, observing the 

reaction to her "abstractive observation" and apparently approving of it, never left a 
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comment with a valency less than four and averaged at least two links to each of her 

comments with a valency of at least four. 

Comments with a large number of "loose ends" were more typical of a high 

prestige rating ill-defined conference such as conference twelve. Conference twelve 

averaged 2.0 comments with a valency of five or greater while conference eleven averaged 

2.4 comments. The average number of comments with a valency of three was the same in 

both conferences as were the average number of triad-only comments. Comparable 

findings were found when comparing conference eight and conference one. 

Thus, it would appear that the atypical groups re-structured the task to meet their 

own needs. This was not out of line with what DeSanctis and Poole (1994) suggested 

happened regarding the use of advanced information technologies such as computer-

mediated conferencing software in a setting comparable to this one. They suggested that a 

group would re-structure itself if "members believe that other members know and accept 

the use of the structures" (p. 130). When Janeal produced a comment with a high valency 

and received, in retum, high valency comments, she continued. These high valency 

comments, more typical of an ill-defined task-type, became the norm for the well-defined 

task-type conference. 

The consequences of Janeal's initial comment and the responses received began a 

chain reaction among other members of the conference. When the other members of the 

conference witnessed the response to Janeal's high valency comment, they in turn, created 

other high valency comments, such that, by the end of the conference, there were only two 

comments in the conference with a valency less than four. This is in accord with the 
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notion of a 'rush to judgment" phenomena injuries, where a member or members of a jurv 

made a decision known, other members of the jury fell in line (Stasser & Davis, 1977, 

1981; Stasser, Kerr, &, Davis, 1989). 

Thus, what occurred within conferences eight and eleven was a manifestation of 

Structuration Theory. The two conferences, due to actions of their members, 

appropriated the structures of their conference to accomplish their own ends. This change 

was not discovered with traditional quantitative measures, only hinted at with network 

measures, and revealed only when the relational structure of the conferences was 

examined using structural analysis tools: Q-analysis and diagrammatic thought. 

5.2 Conclusions 

The results of this study seemed to provide an answer to the question "[W]ith 

interaction the central issue . . .[wjhat kinds of interaction are necessary for different 

kinds of outcomes?" (Cohen, 1994, p. 30). The answer appeared to be interactions that 

were a combination of different valencies (monads, dyads, and triads), not comments 

consisting of a single relative product. While it was true that the content of a message 

could not be ignored, it also appeared that the structure of a participant's comment had an 

effect upon individual productivity measures. 

Steiner (1972) suggested that group composition had an effect upon productivity 

which, in turn, was directly related to the task-type assigned to the group. There was a 

statistically significant interaction between the three of the six measures of individual 

productivity, task-type or group composition. In addition, there was a statistically 
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significant effect found for the interaction of group composition, task-type, and the six 

measures of individual productivity. Steiner also contended that, when a heterogeneous 

group was assigned an ill-defined task, it would experience more productivity loss 

compared to a homogeneous group. The resuHs of this study did not support this 

contention. This study found that a heterogeneously grouped conference and conferences 

assigned an ill-defined task had a significantly more links emanating from them than did 

homogeneously composed conferences and those assigned a well-defined task. This was 

in contrast to other studies that have found such interaction (Moreland & Levine, 1992). 

This study made use of a multimethod research strategy. The use of muHiple 

methods took advantage of the strengths of a particular analysis method while 

compensating for its limitations by utilizing other methods. The four methods chosen for 

this study: MANOVA, network analysis, Q-analysis, and valency analysis afforded a 

different view of the data and, when combined, provided a more complete picture of what 

happened within the conferences than any singular method could. 

The methodology adopted for this study moved from the macro view of the 

conferences to the micro. The first step in the study was to analyze the data using a 

multivariate analysis of variance. This tool provided the macro perspective of the 

conferences. The basic research design of this study, a 2-by-2 factorial design, resuhed in 

the collapsing of the data collected by the IdeaWeb relative to the six dependent measures. 

At this level of analysis only the most obvious variations would appear. 

The second data analysis tool used in this study, network analysis, began the move 

away from aggregate measures toward an examination of the conferences and conference 
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participants. The network analysis measures used in this study, centrality and prestige, 

provided measures of how individual members of the conference reacted to each other. 

When these measures were compared across conferences, a more complete picture from 

that provided by only MANOVA emerged. What emerged from the network analysis was 

that the effect of group membership did not appear to be as strong as that of task-type. 

The third measure, Q-analysis, moved the data analysis to the level of the 

participant's comments. At this level what was said, about what was said, and to whom 

the conferee linked became important. Q-analysis facilitated the examination of the effect 

of who-said-what-about-what-to-whom. What emerged was a structure of the 

conference, of the way information flowed through the conference, and who or what 

either facilitated or hindered that flow. The results of the Q-analysis provided more 

support for what was hinted at in the network analysis; that is, group composition did not 

appear to have a substantial effect upon the productivity of the conferences. In addition, 

the importance of task-type emerged as an area for fUrther investigation as a consequence 

of a well-defined and an ill-defined conference appearing with comparable conjugate 

simplical graphs. 

The final measure, valency analysis, moved the data analysis inside the participant's 

comment. At this level the analysis was not about what was said, but how it was said. 

The structure of individual comments was determined by transforming each participant's 

comment into a rheme. The valency, the number of "loose ends" to which another 

participant could connect his/her comment, was counted. The assumption, up to this 

point, was that the content of what a participant said determined the number of times a 

100 

i ^ ^ B mtmmmmm 



aSBB 

comment was linked to by another participant. Valency analysis provided another 

measure: the valency of a comment correlated positively with the number of links 

connected to a comment. However, it was not only the valency of a comment that had an 

effect, but it was also the structure of the comment that had an effect Comments with a 

valency of three could take on two forms: a triad or some combination of monad, dyad, 

and triad. The number of links was considerably more when a participant's comment 

consisted of a combination of monads, dyads, and triads than when the comment was only 

a triad. Thus, it was not only what was said by a participant that had an effect upon a 

conferee's productivity, but the way it was said. 

The use of multiple methods to analyze the data collected during the conference 

provided a more complete picture of what occurred. The combining of quantitative 

research measures with descriptive measures provided a more complete picture of what 

occurred within the conference. The quantitative measures, MANOVAs, the univariate 

analyses, and the one-sample /-tests, suppHed data supportive of the effect of task-type 

and conference composition upon individual productivity in a computer-mediated 

conference. The ability of network analysis to describe mathematically the interactions 

within the conferences and of Q-analysis to display graphically the structure of the 

interaction of topics within the conferences reinforced what had been observed earlier; 

namely, task-type was, in some way, effecting individual productivity. Finally, valency 

analysis provided a way to look inside what a conferee said, to display the structure of a 

comment, and to play with those structures to discover its effect upon a participant's 

productivity. 
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5.3 Implications for Implementation and Future Research 

The use of multimethod research in the area of computer-mediated conferencing is 

worthy of fiirther investigation. The reliance upon a single methodology is fraught with 

potential for oversight. Multimethod research, in contrast, compensates for the weakness 

of one method with the strength of another and the convergence of the resuHs upon one or 

more explanations lends credence to the findings. Therefore, "any study employing a 

single type of research method -and most studies still use only one method - leaves 

untested rival hypotheses (or alternative interpretations of the data) that call the validity of 

the study's findings in question" (Brewer & Hunter, 1989, p. 14). Walker Percy (1993) 

addressed comparable concerns in his essay "Culture: The Antinomy of the Scientific 

Method." 

This study was supportive of Percy's contention that a fiinctional methodology, 

"[t]he steadfast conviction behind the scientific method, whatever its subject matter, is that 

'every detailed occurrence can be correlated with its antecedents in a perfectly definite 

manner exemplifying general principles'" (p. 222), was not sufficient to provide an 

explanation of what was occurring within the conferences. The functional method used in 

this study, MANOVA, revealed statistically significant interactions and when analysis 

methods that, in varying degrees, began to incorporate relations such as the ordered pairs 

of the network analysis adjacency matrices, the simpHcal complexes of the Q-analysis, or 

the relative products of valency analysis, the interactions which were found earlier in the 

data analysis became clearer 
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This study provided a method for describing what happened in a computer-

mediated conference. Its reliance upon multiple data analysis methods provided a 

methodology that minimized the weaknesses of each analysis component while capitalizing 

on each component's strength. The combination of quantitative measures and descriptive 

data afforded the researcher with a methodology to describe what occurred within the 

conferences not afforded by any single measure and responded to Walker Percy's request 

for a method that "yield[s] valid and fruitful conclusions when it is applied to culture" 

(p.223). 

In addition, certain of the data analysis tools may be extracted and used by 

themselves to facilitate classroom evaluation. For example, the revised prestige rating 

formula was applied to assess more accurately the contribution a conference participant 

made to a conference. A traditional measure of participation was the number of times a 

participant logged in to a conference or the length of the messages left. For example, in 

conference one, Paul and Bill both logged-in four times. Using average message length as 

the next indicator, Paul's messages averaged 67 words while Bill's averaged 64.25. 

However, when the revised prestige rating was used, which incorporated how connected a 

conferee is was well as how central to the discussion BiH received a rating of 0.98 and 

Paul a 2.25, a considerable difference. Thus, the teacher, if participation in a computer-

mediated conference were part of the course grade, would have been justified in assigning 

Paul a higher grade than Bill. 
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Finally, this study has implications for future research in the ways computer-

mediated conferences are analyzed. Based on the resuHs and experiences gained in this 

study, several suggestions were proposed for fiiture research. 

1. Researchers should investigate the effect of different forms of group 

composition upon individual productivity in a computer-mediated conference. 

This study examined groups composed of individuals based on achievement scores. 

Other group compositions based on social backgrounds or psychological profiles may 

display different behaviors. A second question relative to composition would involve 

moving group members across the conferences so as to create different or comparable 

group compositions. This would more accurately reflect what occurs outside the 

laboratory setting. 

2. Researchers should investigate the effect of different task-types on individual 

productivity in a computer-mediated conference. 

This study examined a single task in two forms. Other tasks, such as 

brainstorming, conflict resolution, problems solving, should be studied to determine the 

effect of task-type upon a participant's productivity with a computer-mediated conference. 

3. Researchers should re-examine previous research to determine if the non-

presence of an effect for task-type or group membership could be determined using a 

multimethod research plan. 

This study, using a multimethod research plan, found evidence of an interaction, 

albeit not one measurable by traditional statistical methods. Research in computer-

mediated conferencing needs to look for data analysis tools to disciplines other than 
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instructional technology such as philosophy, mass communication, sociology, and urban 

planning. 

4. Researchers should examine the effect of well-defined and ill-defined problems 

that directly relate to the participant's experiences on individual productivity in a 

computer-mediated conference. 

This study used two researcher-designed problems. Consequently, the relevance 

of the question to the participant's experiences may have had some effect upon the 

participant's productivity. Topics which arise from the experiences or needs of the 

participants may have an effect upon individual productivity. 

5. Researchers should examine the effect of various relative pattern products and 

valency upon the productivity of individual conference members. 

This study found a relationship between two sets of comments with the same 

valency. Two sets of comments, a triad and a combination of a monad and/or dyad and a 

triad, had the same valency: three. There were differences in one of the individual 

productivity measures: links. 

A value of valency analysis is its ability to represent relations visually. Once this 

has been done " . . . we can study or manipulate [the model] to discover new things about 

the relations within it, hoping that the newly discovered relations will be analogous to 

undetected relations in the area modeled" (Ketner, 1995b, p. 276). 

The use of valency analysis and through it diagrammatic thought provided the 

researcher with an analysis tool which takes into account the foundation of Peirce's 
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semeiotic namely, ''. . .that all communication is fundamentally constituted of genuine 

triadic relations" (Ketner, 1995b, p. 274). 

5 4 Conclusions 

The overaH results of this study indicated that task-type did have an effect upon 

individual productivity in a computer-mediated conference. It was also determined that 

the physical structure of a participant's comment also had an effect upon individual 

productivity. 
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Connect Button 
After you have posted your message a bunon with your 
name and a date will appear in the bonom left comer of 
the desktop. CHck on the button and while holding the 
mouse button down drag the button onto the desktop. 
When you have the button located where you want it 
on the desktop release the mouse button. Now. select 
the member of the conference to whose comment you 
have just responded and cUck on that button to activate 
it Finally cHck on the CONNECT button and a line 
will appear linking the two buttons. 

•w 
Retum to Topic Screen Button 
Whenever you want to refresh your memory about the 
topic or exit the conference click on this button 

MESSAGE CUcking on this word on the menu bar enables you to 
either send or discard a message just created. If you 
choose to discard your message you can begin again by 
clicking on the DISCUSSION button. If you choose 
SEND, your message will be posted to the bottom left 
comer of the desktop. You must then drag your newly 
created button onto the desktop before you proceed. 

FILE Clicking on this word on the menu bar enables you to 
leave quit the conference. This is the last thing you do 
before leaving the conference. 
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GETTING ST.AJITID 

1. Insen the conference disk in the disk drive 

2. CHck rwice on die icon labeled IdeaWeb 

3. When the window opens cHck twice on the icon labeled IdeaWeb 

4. On the first screen cUck on CONTINUE 

5. Locate the cursor in the rectangle next to MEMBER # 

6. Type in the four (4) digit number that appeared next to your name in the conference 
roster 

7. Press the TAB key one time and enter your FIRST NAME 

8. Press the TAB key one more time and enter your LAST NAME 

9. Click on the bunon labeled CONTINUE 

10. On the next screen, in the left-hand window, click on IDEAWEB 

11. On the same screen in the right hand window, click on EDIT2318^ample 
12. If another screen appears with two choices: Guest and Registered User click on 

GUEST and then on the button labeled OK 

To READ ABOUT A TOPIC 

Move the pointer to a topic node 

Click on the node one time 

When the node chanzes color from this to this the topic is active. 

Move the pointer to an icon that looks like this at the bottom of the screen 

\ 

and click on it A window containing a description of the topic will appear. To scroll 
through the window use the scroll bar on the right side of the window. 
After reading the topic click on the dose button in the upper left comer of the window 
and the window will disappear. 

JOINING THE DISCUSSION 

Select the topic you want to comment on by movingthe mouse over the node and clicking 

on it one time so that it changes from this ^- to this 
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To join the discussion click on the button that looks like this at the bonom of the screen 

A new screen will appear with the names and dates of comments left by other members of 
your conference. 

READING COMMENTS 

A new screen will appear containing names and dates. These are the comments left by 
members of your conference. To read a comment move the mouse pointer to a node and 
click on it one time. It will change color indicating that it is active. Next click on the 
button that looks like this 

1 
A new window will appear with the comment displayed. To move to the next linked 
comment click on the same button. If you continue to click on this button you will be able 
to read all of the comments linked to the button on which you originally clicked. 

To read another group of comments or a button to which no one has connected simply 
click on the button to make it active and then on the read icon. 

LEAVING A COMMENT 

Click on the button that looks like this 

1 
A blank window will appear. As you type, your comment will appear in the window. 
When you have finished, move the mouse pointer to the menu bar and click on 
MESSAGE. Two option will appear in the pull-down menu: SEND DISCARD. If you 
want to post your message click on SEND. However, if you don't want to post your 
message click on DISCARD and start over. 
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CONNECTING YOUR COMMENT TO SOMEONE ELSE'S 

When you clicked on SEND, a button appeared in the lower left comer of the desktop 
with your name and a date. You need to drag this button onto the desktop (If you don't 
you won't be able to do anything else). Click on the button, and while depressing the 
mouse button, drag the button onto the desktop. When you have positioned the bunon 
where you want it release the mouse bunon. 

If you don't want to connea your button with another member of the conference skip 
over the next section (You would do this when what you have said does not relate to what 
other members of the conference have said). 

If your button is not active, click on it one time to activate it Next click on the other 
member of the conference about whose comment you want to comment. Now click on a 
button that looks like this 

A line will appear connecting your comment to that of the other conference member. You 
can connect you comment to as many conference as you wish by just repeating the above 
steps. 

RETURNING TO THE TOPICS 

You can retum to the first screen (the TOPIC screen) anytime by clicking on the button 
that looks like this 

Whenever you are at the TOPIC screen you can select another topic or exit the program. 

EXITING THE IDEAWEB 

Locate FUe In the upper left-hand comer of the menu bar. Click on it and select QUIT to 
exit to the Macintosh desktop. 

Eject the disk and place in the folder. Put the folder on the shelf from which you obtained 
it 
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BUTTONS AND THEIR MEANINGS 

Inactive Button 
Whenever a button looks like this the bimon is inactive. 
That is, it is just there. You cannot do anything with it. 
To activate it move the mouse pointer onto the button 
and click one time. 

Active Button 
Whenever a button is shaded it is said to be active. That 
is, you can use the buttons to read is connected to the 
button or you can link your button to this one. 

Read Button 
When you click on this button die topic window 
associated with the active button will appear. If there 
are other nodes coimected to the current active button, 
clicidng on the Read Button will cause those topic 
windows to appear in sequence. Click on this button if 
you want to read what other members of your 
conference have said. 

Discussion Button 
When you click on this button you will go to the 
discussion screen associated with the active button. 
Click on this button if you want to read what other 
members of your conference have said or to leave a 
comment 

Comment Button 
Clicking on this button will cause a blank window to 
appear. In that window you can make a comment about 
what you have read or what you think about the topic. 
When you have finished making your comment click on 
MESSAGE in the menu bar. You can either SEND 
your message or you can DISCARD it 
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Table B.l Participant Generated Topics: Intellective Task 

Tope 
Number Tope 

3 

4 

3 

6 

8 

9 

10 

U 

12 

13 

14 

13 

16 

17 

18 

19 

20 

21 

22 

23 

24 

23 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

Appropnate aud mappropnate lua* of the computBr 

Company hai the riLbt to read e-maii oa lU svatem 

Compaay \v«a payuK (he bill for (he e-mail lyatem 

Coooept of oompaoy of company time . . . beii^ paid to work 

E-mail a way to idealify good %vDrken from bad 

E-mail bein^ uaed for something other than w^iich it v i^ deaigned 

E-mail different from US Mail 

E-mail the lame as US Mail 

E-mail (hould be ived for buaneu purpoMs only 

E-mailed for an illegal acavity 

E-mail uaed for peraonal reasons 

Employee got y^Aiat vvas cooung to him/her 

E-mail uaed to enhance company morale 

Employee has an obligauon to employer 

Employee reprimanded inappropriately 

Employee was doing wrong and got caught 

Employee should except prtvacy vAwa —"«<'~ and reoeiviag e-mail 

Employees should not expect privacy vAua innrlint uul receiving e-mail 
Employer no right to terminate if informaoon uaed for terminaboo came fro 
reading i>-mail 
Extenuating circumstances 

Good of the company above all else 

Individual responsibility 

Management MOS trying to do the right thing 

Management MOB wrong in ptmiahing the employee 

Manager should be the only one to read the e-mail 

Managers should be the one to punish abuse of e-mail 

Need for new Iw* 

Need to keep company secrea 

Recreotianal use of e-mail an incenbve to use tecfanotagy 

Recreational use of e-mail results in unfair distributioo of work 

Secocity manage only doing his job 

Secority manager should not print and publish e-mail postings 

Secority manage violating employee's civil lighla 

Separate work from personal business 

Set time for personal use of e-mail s)«tem 

Thrft 

Use of e-mail did no harm anyone 

When abuse of e-mail becomes a problem then su>p it and discipline 
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Table B.2 Participant Generated Topics: Decision-Making Task 

Topic 
Number 

Topic 

1 Both schools should have received computers 

2 Difference benveen school district buying and company dcnaung 

3 Dischmmalion 

4 Education is for the bendit of everyone 

5 Equity ( potx- schtwi v. rich school) 

^ Executive will want a favor .n exchange for providing computers ui 
admmistrative offices 

7 Face reality . . . life is not fair 

8 Finds sponsors Wio would give computers to schools 

9 Focus should be on method of raising money 

10 Hard to understand how poor people feel 

11 If company provided for one scho<A they must provide computers for all 

12 It's where you live chat makes the difference 

13 Lottery a way to fiind purchases 

14 Tax increase a way to fund purchases 

15 Manager's option as to which school should receive the computer 

16 All students need to be computer literate 

17 Not the responsibility of the computer company to prtTvide computers 

18 Parent's organizations cotild organize fimd-raisers 

19 Parents able to tranter children to a better school 

20 Parents should get involved in children's education 

21 Parents hold influence commimity decision 

22 Provide a central location to house the computers 

23 Provide after school programs 

24 Rotate the computers through all of the schools 

23 Reference to specific laws 

26 School Board should sec that both schools are treated equal 

27 School distria personnel should take more interest m funding 

28 Student should not be penalized due to a lack of funds 
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Table C. 1 Effect of Task-Type: M.\NOVA Summar} Data 

Dependent Variable 
Type III Sum 
of Squares 

df 
Mean ^ „ . .,. Noncent. Observed 

„ F Significance _ ^ „ 
Square Parameter Power 

Total Number of Links 

Number of Nodes 
Visited Before Making a 
Comment 

Number of Links 
Connected to a Node 

Number of Links 
Emanating from a Node 

Number of Words in a 
Mesage 

Length of a Session in 
Minutes 

159.548 83 1.922 1.588 

3451.122 83 41.58 0.648 

6.606 83 8.00E-02 1.089 

585.988 83 7.06 1.444 

147367 83 1775.508 2.028 

6.00E+08 83 35.549 35.549 

0.004* 

0.989 

0.306 

0.017* 

0.001" 

131.784 1.00 

53.762 0.888 

90.421 0.996 

119.841 

168.352 

0.001 ** 2950.564 

1.00 

1.00 

Error 

Dependent Variable 

Total Number of Links 

Number of Nodes 
Visited Before Making a 
Comment 
Number of Links 
Connected to a Node 
Number of Links 
Emanating from a Node 
Number of Words in a 
Mesage 
Length of a Session in 
Minutes 

Type III Sum 
of Squares 

288.141 

15277.9 

17.387 

1163.753 

208333 

4.80E+07 

df 

238 

238 

238 

238 

238 

238 

Mean 
Square 

1.211 

64.193 

7.30E-02 

4.89 

875.35 

203401 

Grand Mean 

Dependent Variable 
Total Number of Links 
Number of Nodes 
Visited Before Making a 
Comment 
Number of Links 
Connected to a Node 
Number of Links 
Emanating from a Node 
Number of Words in a 
Mesage 
Length of a Session in 
Minutes 

Mean 

1.3341 

3.994 

0.19397 

0.36124 

53.3172 

0:10:57 

Std. Error 

0.071 

0.517 

0.017 

0.0143 

1.91 

29.119 

* Significant at p < .05 
** Significant at p < .001 
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Table C.2: Effect of Group Composition: MANOVA Summar\ Data 

Dependent Variable 

Total Number of 
Links 
Number of Nodes 
Visited Before 
Making a Comment 
Number of Links 
Connected to a 
Node 
Number of Links 
Emanating from a 
Node 
Number of Words in 
a Mesage 
Length of a Session 
in Minutes 

ERROR 

Dependent Variable 

Total Number of 
Links 
Number of Nodes 
Visited Before 
Making a Comment 
Number of Links 
Connected to a 
Node 
Number of Links 
Emanating from a 
Node 
Number of Words in 
a Mesage 
Length of a Session 
in Minutes 

Grand Mean 

Total Number of 
Links 
Number of Nodes 
Visited Before 
Making a Comment 
Number of Links 
Connected to a 
Node 
Number of Links 
Emanating from a 
Node 
Number of Words in 
a Mesage 
Length of a Session 
in Minutes 

Type III 
Sum of 
Squares 

161.56 

4632.372 

63671 

585.994 

147373 

6.00E+08 

Type III 
Sum of 
Squares 

286.129 

14096.7 

17.322 

1163.747 

208327 

4.80E+07 

Mean 

1.3272 

4.1368 

0.19126 

0.35879 

53.3684 

0:11:00 

df 

83 

83 

83 

83 

83 

83 

df 

237 

237 

237 

237 

237 

237 

Std. Error 

0.07 

0.49 

0.017 

0.141 

1.886 

28.633 

Mean 
Square 

1.923 

55.147 

7.90E-02 

63976 

1754.446 

7145261 

Mean 
Square 

1.207 

59.48 

7.30E-02 

4.91 

879.017 

204031 

F 

1.593 

0.927 

1.087 

1.421 

1.996 

35.02 

Significance 

.003* 

0.651 

0.311 

.021* 

.001** 

.001** 

Noncent. 
Parameter 

133.82 

77.882 

91.72 

119.339 

167.657 

2941.72 

Observed 
Power 

1.00 

0.985 

0.996 

1.00 

1.00 

1.00 

• * 

Significant at p < .05 
Significant at p< . 001 
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Table C.3 Interaction of Task-Type by Conference Composition: 

. \ I . \NO\ 'A Summar\- Data 

Dependent Variable 
Type III Sum 
of Squares 

df Mean Square Significance 

Total Number of 
Links 

Number of Nodes 
Visited Before 
Making a Comment 

Number of Links 
Connected to a 
Node 
Number of Links 
Emanating from a 
Node 
Number of Words 
in a Mesage 

Length of a Session 
in Minutes 

161.55388 83,238 

3533.976 83,238 

6.65547 83,238 

582.94804 

147118.769 

5.99E+08 

83,238 

83,238 

83,238 

1.94643 

42.57802 

8.02E-01 

7.02347 

1772.51529 

7217782.28 

1.61899 

0.6669 

1.10073 

1.43263 

2.02251 

34.71676 

.003* 

0.984 

0.286 

.019* 

.oor 

o.oor 

* Significant at p < 05 
** Significant at p < .001 
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APPENDIX D 

CONNECTTVITY PATTERNS: CONFERENCES 1, 8, II, AND 12 
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APPENDDC E 

SIMPLICAL COMPLEXES: CONFERENCES 1, 8, 11. AND 12 
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Table E. 1 Simplical Complex: Conference 1 

Participant 

Paul 
John 
Aaron 
Bill 
Brandon 
Roger 
Ward 

Paul 

11 

John 

5 
8 

Aaron 

4 
5 
7 

Bill 

1 
-1 
-1 
7 

Brandon 

3 
2 
3 
1 
8 

Roger 

-1 
-1 
-1 
2 
0 
4 

Ward 

0 
-1 
-1 
3 
0 
5 
5 

140 

mmmittwt 



* t ' i . • - • ' • ' . • ' - • ' ' • ' ' « * - ' * ^ ' * v - v c . - < ' • ' • ' " " 

Table E.2 Simplical Complex: Conference 8 

Participant Monica Mayra Myrna Shawn Bill Samara Athena 

Monica 
Mayra 
Myrna 
Shawn 
Bill 
Samara 
Athena 

2 
3 

2 
2 
4 

2 
1 
1 
3 

0 
1 
1 
0 
3 

2 
2 
2 
1 
3 
6 

4 
2 
2 
1 
1 
3 
7 
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Table E.3 Simplical Complex: Conference 11 

Participant Sarah Chnsty Jason Janeal Joe 

Sarah 
Christy 
Jason 
Janeal 
Joe 

11 7 
7 

7 
6 
11 

6 
4 
5 
9 
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Table E.4 Simplical Complex: Conference 12 

Participant Joy Robert Jeff Caperton Bill 

Joy 
Robert 
Jeff 
Caperton 
Bill 

2 
6 

1 
1 
2 

0 
-1 
-1 
0 

-1 
-1 
-1 
-1 
0 
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APPENDIX F 

CONJUGATE SIMPLICAL COMPLEXES: CONFERENCES 1, 8, 11, AND 12 
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APPENDIX G 

SIMPLICAL COMPLEXES EQUIVALENT CLASSES: 

CONFERENCES 1, 8, 11, AND 12 
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Table G. 1 Simplical Complex Equivalent Classes: Conference 1 

DIM Qq Members 

11 1 {Paul} 

10 1 {Paul} 

1 {Paul} 

8 3 {Paul} {John} {Brandon} 

5 {Paul} {John} {Brandon} {Aaron} {Bill} 

6 5 {Paul} {John} {Brandon} {Aaron} {Bill} 

5 5 {Paul, John} {Aaron} {Ward} {Bill} {Brandon} 

4 {Paul, John, Aaron} {Bill} {Brandon} {Roger, Ward} 

2 {Paul, Brandon, John, Aaron} {Bill, Ward, Roger} 

2 {Paul, John, Aaron, Brandon} {Bill, Roger, Ward} 

1 2 {Paul, John, Aaron, Bill, Brandon} {Roger, Ward} 

1 {Paul. John, Aaron, Bill, Brandon} 
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Table G.2 Simplical Complex Equivalent Classes: Conference 8 

DIM Qq Membership 

7 

6 

5 

4 

3 

2 

1 

0 

2 

3 

3 

3 

4 

1 

1 

1 

{Athena} {Monica} 

{Athena} {Monica} {Samara} 

{Athena} {Monica} {Samara} 

{Athena, Monica} {Myma} {Samara} 

{Monica, Athena, Bill, Samara} {Mayra} {Myma} {Shawn} 

{Monica, Athena, Bill, Samara, Mayra, Myma, Shawn} 

{Monica, Athena, Bill, Samara, Mayra, Myma, Shawn} 

{Monies, Athena, Bill, Samara, Mayra, Myma, Shawn} 
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Table G.3 Simplical Complex Equivalent Classes: Conference 11 

DIM 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Qq 

2 

2 

3 

3 

Components 

{Sarah} {Chnsty} 

{Sarah} {Christy} 

{Sarah} {Christy} {Janeal} 

{Sarah} {Christy} {Janeal} 

{Sarah, Christy. Jason} 

{Sarah, Christy, Jason, Janeal} 

{Sarah, Christy, Jason, Janeal} 

{Sarah, Christy, Jason, Janeal} 

{Sarah, Christy, Jason, Janeal} 

{Sarah, Christy, Jason, Janeal} 

{Sarah, Christy, Jason, Janeal, Joe} 

{Sarah, Christy, Jason, Janeal, Joe} 
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Table G.4 Simplical Complex Equivalent Classes: Conference 12 

DIM Qq Membership 

6 

5 

4 

3 

2 

1 

0 

-1 

1 

2 

2 

2 

2 

1 

1 

1 

{ Robert} 

{Robert} {Joy} 

{Robert} {Joy} 

{Robert} {Joy} 

{Joy, Robert} {Jeff} 

{Joy, Robert, Jeff} 

{Joy, Robert, Jeff, Caperton} 

{Joy, Robert, Jeff, Caperton, Bill} 
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APPENDIX H 

CONJUGATE SEVIPLICAL COMPLEXES EQUTVALENT CLASSES: 

CONFERENCES 1, 8, 11, AND 12 
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Table H. 1 Conjugate Simplical Complex Equivalent Classes: Conference 1 

DIM Qq 

3 

2 

1 

0 

3 

6 

I 

I 

Membership 

{1} {18} {2) 

{1} {2,3,18,31,34} 

(1, 2, 3, 4, 6, 11, 12, 14, 18, 37, 38, 9, 26, 31, 31, 4, 39, 16} 

{1, 2, 3, 4, 5, 6, 9, 10, IL 12, 13, 14, 16, 17, 18, 19, 20, 21, 23, 26, 
27, 29,31,34,36,38,39} 
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Table H.2 Conjugate Simplical Complex Equivalent Classes: Conference 8 

DIM Qq Membership 

5 

4 

3 

2 

1 

0 

1 

1 

1 

2 

1 

1 

{5} 

{5, 16} 

{3,5, 15, 16} 

{ 1 , 5 , 4 , 1 6 , 1 5 } {3} 

{ 1 , 2 , 4 , 5 , 1 5 , 1 6 , 3 , 1 8 , 1 2 , 2 6 } 

{1,3, 4, 5, 7, 10, 12, 15, 16, 25, 26, 28, 29, 8, 18} 
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Table H.3 Conjugate Simplical Complex Equivalent Classes: Conference 11 

DIM Qq Membership 

3 

2 

1 

0 

2 

1 

1 

1 

{6,11,32,37} {17,39} 

{6, 11, 17, 18,27, 38,39, 32, 37} 

{6, 10, 11, 12, 15, 17, 18, 19,27,32,35,37,38, 39} 

{6,8, 10, 11, 12, 15, 17, 18, 19,27,29,32,35,37,38,39} 
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Table H.4 Conjugate Simplical Complex Equivalent Classes: Conference 12 

DIM Qq Topic 

2 

1 

0 

1 

2 

1 

{26} 

{5} {6, 14,26, 11, 14,20,26} 

{5,6,11,14,16,26,15,18,20,25,27} 
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APPENDIX I 

SEVIPLICAL COMPLEX ECCENTRICITY VALUES: 

CONFERENCES 1, 8, 11, AND 12 
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Table 1.1 Simplical Complex Eccentricity Values: Conference 1 

Participant 

Paul 
John 
Aarpn 
Bill 
Brandon 
Roger 
Ward 

q-bottom 

5 
5 
3 
3 
3 
2 
3 

q-top 

11 
8 
7 
7 
8 
4 
5 

Ecci 

2.2 
1.6 

2.33 
2.33 
2.66 

2 
1.66 

Ecc2 

1 
0.5 
1 
1 

1.25 
0.667 

0.5 
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Table 1.2 Simplical Complex Eccentricity Values: Conference 8 

Participant 

Monica 
Mayra 
Myrna 
Shawn 

Bill 
Samara 

bottom q 

4 
2 
2 
2 
3 
3 

topq 

7 
3 
4 
3 
3 
6 

Ecci 

1.75 
1.5 
2 

1.5 
1 
2 

Ecc2 

0.6 
0.33 
0.66 
0.33 

0 
0.75 
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Table 1.3 Simplical Complex Eccentricity Values: Conference 11 

Participant bottom q topq Ecci Ecc2 

Sarah 
Christy 
Jason 
Janeal 

7 
6 
7 
6 

11 
7 

11 
9 

1.571 
1.667 
1.571 

1.5 

0.143 
0.143 

0.5 
0.428 
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Table 1.4 Simplical Complex Eccentricity Values: Conference 12 

Participant 

Joy 
Robert 
Jeff 
Capterton 

q bottom q top 

2 
1 

-1 
-1 

Ecci Ecc 2 

5 2.5 1 
6 6 2.5 
2 - 2 0 
0 0 0 
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APPENDIX J 

CONJUGATE SIMPLICAL COMPLEX ECCENTRICITY VALUES: 

CONFERENCES 1, 8, 11, AND 12 
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Table J. 1 Conjugate Simplical Complex Eccentricity X'alues: Conference 1 

Topic q-

1 
2 
3 
4 
6 
9 

10 
11 
12 
13 
14 
16 
17 
18 
19 
20 
21 
23 
26 
27 
29 
31 
34 
36 
37 
38 
39 

-bottom q-top 

1 
2 
2 

0 

0 

0 
2 
0 
0 
0 
0 
1 
0 
0 
2 
2 
0 
1 
1 
1 

Ecc i 

3 
3 
3 
1 
2 
1 
0 — 
2 
2 
0 — 
1 
1 
0 — 
3 
0 — 
0 — 
0 — 
0 — 
1 
0 — 
0 — 
2 
2 — 
0 — 
2 
1 
1 

Ecc 2 

3 
1.5 
1.5 

1 
2 
1 

2 
2 

1 
1 

1.5 

1 

1 

2 
1 
1 

1 
0.33 
0.33 

0 
0.5 

0 
0 

0.5 
0.5 

0 
0 
0 
0 

0.3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.5 
0 
0 
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Table J.2 Conjugate Simplical Complex Eccentricity \'alues: Conference 8 

Topic 

1 
3 
4 
5 
7 
8 
10 
12 
15 
16 
18 
25 
26 
28 
29 

Q bottom 

2 
3 
2 
4 
0 
0 
0 
1 
2 
1 
1 
0 
1 
0 
0 

Qtop 

2 
3 
2 
5 
0 
0 
0 
1 
3 
4 
1 
0 
1 
0 
0 

Ecci 

1 
1 
1 

1.25 
— 

— 

— 

1 
1.5 
4 
1 

— 

1 
— 

— 

Ecc 2 

0 
0 
0 

0.2 
0 
0 
0 
0 

0.333 
1.5 
0 
0 
0 
0 
0 
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Table J 3 Conjugate Simplical Complex Eccentricity X'alues: Conference 11 

Topic 

6 
8 

10 
11 
12 
15 
17 
18 
19 
27 
29 
32 
35 
37 
38 
39 

Q bottom 

3 
0 
1 
3 
1 
1 
3 
1 
1 
2 
0 
3 
0 
2 
2 
3 

Qtop 

3 
0 
1 
3 
1 
1 
3 
1 
2 
1 
0 
3 
0 
3 
2 
3 

Ecci 

1 
. . . 

1 
1 
1 
1 
1 
1 
2 

0.5 
— 

1 
— 

1.5 
1 
1 

Ecc 2 

0 
0 
0 
0 
0 
0 
0 
0 

0.5 
0.333 

0 
0 
0 

0.333 
0 
0 
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Table J 4 Conjugate Simplical Complex Eccentricity Values: Conference 12 

Topic 

5 
6 
11 
14 
15 
16 
18 
20 
25 
26 
27 

q-bottom 

0 
1 
1 
1 
0 
0 
0 
1 
0 
0 
0 

qtop 

1 
1 
1 
1 
0 
0 
0 
1 
0 
2 
0 

Ecci 

_ . . 

1 
1 
1 

— 

— 

— 

1 
— 

— 

— 

Ecc 2 

1 
1 
0 
0 
0 
0 
0 
0 
0 
2 
0 
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APPENDIX K 

CONVERSION OF TRANSCRIPTS INTO RELATTVE PRODUCTS AND VALENCY 
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