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The problem motivating this research is that 

ineffective communication may hamper systems development 

efforts. Specifically germane to this study are development 

efforts characterized as task-oriented, and which require 

information-sharing and problem-solving activities. 

This research problem motivated an analysis of the 

communication process and lead to the development of a 

temporal framework that delineates variables associated with 

task-oriented, end user/systems analyst communication 

interactions. Several variables within this framework are 

depicted in two theoretical models. The first model shows 

the theoretical relationship between an independent 

variable, communication mode (represented by asynchronous 

computer conferencing and face-to-face conferencing), and 

five dependent variables: (1) the amount of information 

shared, (2) the significance of the information shared, (3) 

the comprehensiveness of the information shared, (4) the 

perception of progress toward the goal, and (5) the 

perception of freedom to participate. 



The second model depicts the assumed interaction 

between communication mode, the five variables cited above 

(now acting as independent variables), and a dependent 

variable, communication quality. There are two theoretical 

components of communication quality: (1) deviation from an 

optimal set of user requirements, and (2) the degree of 

convergence (unity based on mutual understanding and mutual 

agreement) emanating from a communication interaction. 

Using the theoretical models as a guide, an experiment 

was designed and performed to test the relationships among 

the variables. The experimental results led to the 

rejection of all null hypotheses; the results strongly 

favored face-to-face conferencing for solving task-oriented, 

information-sharing problems analagous to the case used in 

the present study. The findings indicate that asynchronous 

computer conferencing may have a detrimental effect on the 

thoroughness of information exchange, on the relevance of 

the information shared in terms of making the correct 

decision, and on the completeness of the consideration given 

to all problem dimensions. 
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CHAPTER I 

INTRODUCTION 

Ineffective communication can exist between systems 

analyst personnel and end users—the people who will 

eventually use a business computer information system 

(BCIS). In many cases, the result of ineffective 

communication is an equally ineffective system (5, 7, 8). 

Several empirical studies have linked ineffective 

communication during the analysis of user requirements to 

user dissatisfaction with the resultant system (5, 7, 20). 

The issue of ineffective communication during the 

analysis of user requirements is one facet of a larger 

domain of BCIS research—user involvement in systems design 

(UISD). Although the necessity for UISD is a generally 

accepted principle (3> 7, 8, 10, 22), research efforts to 

identify the value and the optimal level of user involvement 

have yielded inconsistent results (7, 8, 22, 23, 25). 

Hirschheim (10) attributes the inconsistent results to the 

difference in dependent variables used to measure the 

construct "system success." Typically, studies have looked 

at the value of user involvement after the information 

system is functioning, and assessed the "success" of the 

system by system use, by user attitudes toward the system, 

or by system quality (10, 22). System success, then, has 

not been operationalized in a uniform manner. 

1 
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Despite this lack of uniformity in defining system 

success, it appears that a uniform focus of the studies 

described above has been on group productivity. That is, 

researchers have looked at the output of end user/systems 

analyst joint efforts to design an information system, and 

then sought to identify factors related to that output. 

Another focus of UISD research has concentrated on the 

group process; that is, on the communication interaction 

between end users and systems analysts as they determine 

requirements. Research efforts in this tradition (2, 6, 12, 

16) have examined how the tenets of organizational behavior 

might be applied to UISD. A basic tool is intervention by a 

third party (trained in human resource development 

techniques) to serve as a "change agent." 

If the meaning of the word "process" is expanded beyond 

the specific communication interaction to include the 

organizational factors influencing the communication, then 

the "web of computing" models (1, 11, 14, 19, 21) also are 

"process" oriented. These models incorporate personal, as 

well as group political, social, and economic variables into 

a "web" in order to examine an appropriate UISD approach. 

In addition to group productivity and group process, 

there is a third focus of UISD research efforts—group task, 

or the particular information system contemplated (3, 8, 15, 

18). Collectively, these studies may be labeled "contingency 

models." Viewed from the task perspective, the value and 
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extent of UISD is approached through examining who the end 

users are, their organizational role, their willingness to 

change, and their ability to contribute. 

Herold (9) writing about group dynamics in general, 

affirms that all three categories (group task, group 

process, and group productivity) need to be considered when 

the purpose of the group is to bring about change. It 

appears intuitively that influencing effective end 

user/systems analyst communication may benefit from this 

integrative approach. 

Problem 

Adhering to this integrative approach, the fundamental 

problem motivating this research study is that ineffective 

communication may hamper both group process and group 

productivity in systems development efforts where the group 

task is characterized by high technical demands and low 

social demands. Herold (9, p. 317) describes such a group 

task as 

...technically complex...(in terms of searching for 
an optimum solution) that may require technical 
skills, use of complex methods, thorough knowledge 
of environmental contingencies, etc. But once a 
response has been determined, it is accepted on its 
technical merits or soundness of approach, with 
social processes playing a minor role. 

For this type of task, user involvement in the design 

of a business computer information system (BCIS) is largely 

an information-sharing communication process with systems 

analysts. Representative activities may include: gathering 
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data, interpreting data, formulating alternatives, and 

assessing the merits of each alternative. 

These activities generally occur in discussions related 

to setting goals, making decisions, solving problems, and 

developing and implementing change (17, 24). The latter two 

events are the most difficult to accomplish. Solving 

problems necessitates analytical skills to acquire, 

differentiate, and integrate information. Developing and 

implementing change demands all the problem-solving skills 

plus an accurate assessment of the organizational climate 

where the change will occur (17, 24). Thus, the 

information-sharing communication processes associated with 

high technical/low social BCIS development tasks are 

potentially very complex. 

Purpose 

The purpose of this research is to ascertain if 

communication variables may be structured to improve the 

process and productivity of group communications for the 

specific type of task described above. A temporal framework 

is developed to portray variables associated with end 

user/systems analyst communication interactions. One 

variable from this framework, communication mode, is 

systematically varied in a laboratory experiment to allow 

either face-to-face communication or asynchronous computer 

conf erencing. 
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The experiment is designed to study the influence of 

the two communication modes on both post-communication 

variables (representing the group process), and one 

outcome-result variable, (representing group productivity). 

Post-communication variables selected to study are: the 

amount of information shared (AIS), the significance of the 

information shared (SI), the comprehensiveness of the 

information shared (CO), and two perceptual 

variables--freedom to participate (FP), and progress toward 

the goal (PG). The outcome-result variable is communication 

quality (CQ). CQ is assessed by two methods: (1) deviation 

from the correct answer, and (2) degree of mutual agreement 

and understanding, or convergence, apparent as a result of 

the communication interaction. 

Significance Of The Study 

Limited research attention has been focused on 

structuring the interpersonal communication process to 

facilitate communication effectiveness in BCIS development 

efforts. The present research structures this process. 

If the results demonstrate that asynchronous computer 

conferencing is equal to or surpasses face-to-face 

conferencing for any of the variables studied, then persons 

involved in the analysis phase of BCIS development may 

benefit from using asynchronous computer conferencing. This 

communication mode may be used in conjunction with other 
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methods as a tool to elicit information requirements and to 

promote user involvement. If it is found that communication 

quality is influenced by one or more communication 

variables, or by an interactive combination of several of 

the variables, the communication process may be structured 

to enhance the potential for these variables to operate. 

Peter Keen indicated recently (13) that an 

organizational focus for decision support has superceded the 

individual focus as a IS research concern. Interpersonal 

communication between end users and systems analysts is one 

instance of an organizational focus. If the research 

results indicate that asynchronous computer conferencing may 

be a useful communication mode for information-sharing 

processes, this information will support 

software-integration efforts. Computer conferencing is 

currently being investigated for potential uses in 

conjunction with individual DSS models to facilitate 

group-decision making (4). 

It may be appropriate to extend the focus of IS 

research in another way. Heretofore, there has been a great 

deal of research on human/computer communication with 

subsequent improvements in interface design. This research 

is a preliminary IS research effort in human/human 

communication via the computer as a communication mode. 

Previously, computer-mediated communication has been of 

research interest in the disciplines of interpersonal 
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communication and sociology. The question remains whether 

or not asynchronous computer conferencing may be a useful 

tool in BCIS development or in a DSS environment. Such 

questions may only be resolved by building on joint research 

contributions from the reference disciplines and IS. The 

current research has this integrated research perspective. 
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CHAPTER II 

BACKGROUND 

Specific topics from two general research areas are 

relevant to this study: (1) UISD, and (2) computer 

conferencing. While the literature from the first research 

area has a cumulative, IS-related base, such is not the case 

with the latter area. Thus, the literature reviewed 

pertaining to computer conferencing is taken primarily from 

the reference disciplines of interpersonal communication and 

sociology. 

User Involvement In Systems Design 

Authors tend to agree that user input is necessary for 

successful BCIS development (3, 6, 8, 13). However, they 

differ on how to achieve it, its definition, and on the 

optimal level of user involvement in the design process. 

Two perspectives are prevalent in IS literature. One is the 

idea that a BCIS is inseparable from the associated 

political, social, and organizational context. Therefore, 

user involvement, or participation in the development 

effort, is approached from a broad, organizational 

perspective on system design. This type of involvement is 

termed by Kling and Scacchi (16) as the "web of computing." 

The other perspective stays within the context of the more 

traditional systems development life cycle (SDLC), and 

11 
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approaches user participation through contingency 

frameworks. 

Web Models 

Kling and Scacchi (16, p. 3) explain a web model by 

contrasting it with the more traditional discrete-entity 

model (e.g., the traditional SDLC). 

In contrast to the discrete-entity models, which gain 
simplicity by ignoring the social context of computing 
developments, web models make explicit the salient 
connections between a focal technology and its social 
and political contexts. 

Although Kling and Scacchi do not describe them as 

such, the following design contributions to the systems 

development literature could be labeled web models: (1) the 

socio-technical design model (22); (2) the Schein model of 

planned change (and other derivatives from the Schein model 

(14); (3) the political-perspective model (20); and (4) the 

organizational-learning model (1). Common themes to all 

four web models are the assumptions that a successful BCIS 

depends on effective communication, and that the task of 

achieving effective communication is extremely difficult due 

to the complex social and political issues inherent in 

modern organizations. Empirical evidence supports these 

themes (16, 20, 27). 

Contingency Models 

Other researchers, working within the traditional SDLC 

approach, have developed contingency-model frameworks which 
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aid in defining who the users are and to what extent their 

participation is required (2, 8, 18, 19). Situational 

factors, such as: (1) the stage of the SDLC, (2) the type 

of information system contemplated, (3) the user's 

organizational role, (4) the willingness of the user to 

change, and (5) the ability of the user to contribute to the 

system-design process represent variables which impact user 

involvement. 

An implicit assumption in each contingency framework is 

that effective end user/systems analyst communication is 

requisite to successful BCIS development. The frameworks 

contribute a perspective on the nature of the information-

sharing task (technical or social-impact) and the extent of 

user involvement necessary. Generally, the more extensive 

the contemplated change, the more user involvement is 

hypothesized as necessary. 

Empirical Studies 

There is research evidence from two studies that shows 

user involvement to be particularly crucial during the 

analysis phase of the SDLC (6, 21). Analysis is defined by 

McKeen (21, p. 50) as "all initial work through complete 

functional requirements (i.e. 'what the system will do.')." 

Although McKeen's experimental design had some severe 

limitations, there was some indication that there was a 

relationship between user involvement in the analysis effort 

(as compared to the other phases of the SDLC—design, 
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coding, testing, and, in McKeen's terminology, implement) 

and success of the resultant BCIS. Success was measured by 

self-reported user satisfaction and conformance with 

budgeted man-hours to develop the system. Based on these 

results, McKeen (21, p. 61) recommends "procedures to ensure 

that development teams perform adequate analysis before 

progressing with subsequent phases of development." 

Edstrom (6, p. 597) found that "the influence of the 

user is significantly associated with the perceived success 

of the information system." He concluded that user influence 

was most important during the system design phase. Although 

on the surface this result conflicts with the McKeen study, 

actually the results are collaborative. Edstrom defines the 

SDLC differently and describes the first part of the system 

design phase as involving the analytical activities which 

are equivalent to McKeen's analytical phase. 

Edstrom specifically studies the concept of ineffective 

communication. User comments and suggestions alone, 

according to Edstrom, are insufficient. He argues (6, p. 

600) that "...an effective communication process must 

guarantee that suggestions can be translated from one 

framework to another." Results of the study indicated a 

strong indirect association between success of the system 

and ineffective communication. Success was measured by the 

extent of change actually occurring due to the BCIS. 
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Hirschheim (13) contends that empirical assessment of 

the value of UISD (or participative design) suffers from 

measurement problems. Hirschheim uses the Olson and Ives 

(23) framework, and reports conflicting findings from 

studies that have used (1) user involvement and system use, 

(2) user involvement and user attitudes, and (3) user 

involvement and system quality as dependent variables. 

In the first case (system use), Hirschheim states that 

studies are not clear as to whether or not system use is by 

choice or by mandate. When the second case (user attitudes 

toward the BCIS) has been used to judge success, some 

findings have directly related associations, others 

indirect. In addition, Hirschheim contends, a positive 

attitude toward a BCIS does not necessarily indicate more 

use (e.g., use may be mandatory). Inconclusive findings 

stem also from studies using the third case (system quality) 

as a dependent variable. Part of the problem, Hirschheim 

attests, is with the difficulty of defining the term "system 

quality." 

In contrast with previous studies, De Brabander and 

Thiers (5) explicitly examine systems where use is by 

choice. De Brabander and Thiers used a laboratory study to 

test whether or not subjects used the resultant BCIS by 

manipulating the variables of power, semantic gap, and 

third-party intervention during the training process. 

Semantic gap in this study refers to different end 
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user/systems analyst conceptions of reality as a result of 

their respective organizational roles and reward structures. 

Both power and semantic gap were favorable to the systems 

analysts. 

In addition to testing the influence of power and 

semantic gap on communication effectiveness, De Brabander 

and Thiers sought to determine if a third party (in a role 

analagous to a change agent) could deter the hypothesized 

deterious effect of power imbalance and semantic gap. They 

found that end users who had to deal with more powerful 

systems analysts were less inclined to use the implemented 

system. Furthermore, the effect was worse if a semantic gap 

was present. However, use of the system was more likely if 

the third party was supportive of the end users. 

Particularly relevant to the current study, De Brabander 

and Thiers (5, p. 153) demonstrate that "flexible 

implementation behavior is more likely to occur in the 

absence of disturbances in the communication process." The 

disturbances they refer to may be due to power imbalances or 

to a semantic gap. Furthermore, they conclude that the 

parties involved may structure the communication process to 

avoid such disturbances. 

Computer Conferencing 

Computer conferencing (CC) provides a shared computer 

file for group, print-based meetings (24). CC is classified 
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as one mode of teleconferencing. The other modes are: 

audio, audiographic, and video. Research efforts examining 

the relative effectiveness of teleconferencing compared to 

face-to-face (F-t-F) conferencing for task group problem 

solving have been equivocal. Rice and Williams (25, p. 58) 

succinctly summarize studies comparing communication 

channels: 

Generally, these studies indicate that 
teleconferencing...was accepted and effective for 
tasks involving information exchange, routine decision 
making, or cooperative problem solving...; but it is not 
as good for getting to know someone, bargaining and 
negotiation, and tasks involving serious conflict. 

Social Presence 

The concept of "social presence" is relevant to the 

Rice and William's observation. Coined by Short and others 

(26), social presence refers to the subjective "mental set" 

of an individual's assessment of how conducive a particular 

communication mode is to interpersonal interactions. Short 

and others reviewed studies on cooperative problem solving 

and concluded that the outcomes did not vary (e.g. decision 

quality, satisfaction, and degree of concensus). However, 

the communication processes varied considerably. Generally 

subjects made significantly more verbal exchanges in a 

communication-rich channel. This implies that F-t-F 

conversations may promote conversation but be less efficient 

in solving problems. 
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Implicit in the amount of social presence ascribed to a 

given communication mode is the term "bandwidth" which 

connotes the richness of the communication channel. 

Korzenny and Bower (17, p. 481) define bandwidth as "the 

information transmission capacity of the average sensory 

channels (visual, auditory, tactile, gustatory, and 

olfactory) for vocal and nonvocal, and verbal and nonverbal 

communication." (Vocal refers to the voice, verbal to 

words.) 

If end user/systems analyst communication interactions 

are accomplished in the F-t-F communication mode, all five 

sensory channels are used. Video conferencing would include 

two sensory channels—visual and auditory. Audio and CC 

(one method of teleconferencing) are both limited to one 

sensory channel—auditory or visual respectively. 

It is generally theorized that the richer the 

bandwidth, the richer the communication experience (17). 

Hiemstra (9, p. 883) states that early CC researchers have 

concluded that 

As bandwidth narrows from F-t-F interaction to computer 
terminal interaction, the communication is likely to be 
experienced as less friendly, emotional, and personal 
and more serious, businesslike, depersonalized, and task 
oriented. 

Rice and Williams (25) mention two other aspects 

related to the social presence concept--the potential for 

interactivity and the privacy versus public quality of the 

communication channel. CC lacks the nonverbal 
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"turn-yielding" cues which may frustrate individuals 

expecting immediate feedback (11). Print-based mediums, 

such as CC, may limit trust in the confidentiality of 

remarks made. Thus, the degree of social presence is 

1imited . 

Social presence, on the other hand, is an attitude, not 

an objective quality of a particular communication channel. 

Therefore, attitudes about the appropriateness of electronic 

mail for activities such as decision-making, resolving 

disagreements, and bargaining/negotiating have been shown to 

be more favorable with increased familiarity and use of the 

system (25). Hiltz and Turoff (11) suggest that the lack of 

immediate feedback may be lessened by combining CC with 

telephone exchanges and F-t-F meetings. 

Another method which may enhance the social presence of 

CC may be to facilitate conferencing through a 

software-design concept labeled "groupware" (15). This 

design method involves flexibility in software design to 

accomodate unique group procedures and unique group needs to 

access integrated tools (such as databases or 

decision-support models). Bui and Jarke (3) write of a 

successful preliminary effort to systematically combine 

individual decision support systems (DSS), Group DSS, and a 

computer conferencing interface to support cooperative group 

decision making. 

Although not generally available today, 

state-of-the-art prototype electronic mail systems offer 
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"groupware" flexibility. Wilson (29) provides a framework 

of current mailbox structures which may be designed to 

augment the capabilities of message transmission. Wilson 

identifies three categories of mailbox structures: (1) 

structures for organizing the information generated, (2) 

structures for getting things done, and (3) structures for 

controlling who does what. 

The first category—information organization—refers to 

accessing, appending, formatting, analyzing, and presenting 

information. Several prototype systems, for example, the 

Diamond system (7), allow for information to be presented in 

multimedia form, i.e., a combination of text, graphics, 

images, and voice. 

The second Wilson (29) category—getting things 

done—allows for project management activities, leadership 

roles, decision making, and voting structures. Finally, 

Wilson's third category—controlling the process—refers to 

the administration of the conference itself, i.e., matching 

users to particular conferences, and allocating 

responsibility for the conference proceedings. The latter 

category may be implemented either by software or by 

management policy. 

Field Experiences in Computer Conferencing 

Research in CC is relatively sparse compared with 

research in group processes. The bulk of current research 
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is ancedotal, based on case histories of geographically 

dispersed researchers, academics, and/or scientists who 

shared common interests and motivation to keep themselves 

mutually updated and informed via the CC medium. 

Kerr and Hiltz (15) report on the results of an 

extensive modified delphi study conducted to synthesize 

expert opinions on the determinants of acceptance and use of 

computer-mediated communication systems (i.e., CC). The 

authors included variables pertaining to the interface 

design; the particular CC software system used; the group 

factors determining acceptance; and the cognitive, 

affective, and behavioral impacts of CC on both individuals 

and groups. There were substantial limitations to this 

delphi study due to the small sample (11 systems, 18 

conferences), diverse hardware/software facilities, and 

disparity in the conference objectives. However, the study 

provides a structured framework of hypotheses, substantiates 

some of the hypotheses with tentative research conclusions, 

and suggests areas for further research. 

Substantial agreement was reached by the twenty-one 

expert participants on the hypothesis that CC provides 

better responses to technical questions. This is due to the 

time provided to deliberate before keying in a response, and 

to the presence of a written transcript for referral 

purposes. Notably, the majority of the hypotheses had less 

than full agreement. 
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Phillips (24) examined three discrete CC transcripts 

looking for evidence of reflective thought. CC has been 

hypothesized to facilitate reflective thought because 

conversants are isolated and able to express themselves 

asynchronously. However, Phillips concluded that there was 

more evidence of free association than rational logic. Yet, 

conclusions are premature because the conferences Phillips 

examined were not problem solving sessions, but rather were 

devoted to discussing the phenomenon] of CC. 

Laboratory Studies In Computer Conferencing 

Chapanis (4) spearheaded an extensive research program 

which examined a multitude of variables affecting the human 

use of telecommunications systems. The program was 

conducted in the late 1960's and 1970's. Therefore, no true 

computer conferencing facility was available. However, one 

mode of telecommunications examined was teletypewriting 

between groups of subjects in different geographic 

locations. This mode roughly simulates computer 

conferencing although asynchronous computer conferencing was 

not tested. 

One of the strongest conclusions supported by each of 

the numerous laboratory studies was that "problems were 

solved much faster, or agreements were reached much more 

quickly, when conferees were able to talk to one another 

than when they were not" (4, p. 9). Another omnipresent 
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conclusion was that voice communication modes were much more 

verbose. 

An interesting finding in the Chapanis research program 

was that there was no "compelling evidence that different 

modes of communication were substantially more or less 

effective for some kinds of problems than for others" (4, p. 

10). This conclusion runs counter to the aforementioned 

assessment of teleconferencing studies by Rice (25) which 

concluded that teleconferencing would be more suitable for 

task-oriented problems than for problems with the potential 

for human conflict. 

There have been few controlled laboratory studies 

comparing CC with F-t-F conferencing. One exception to this 

is a series of two such experiments led by Hiltz at the New 

Jersey Institute of Technology. Using the EIES conferencing 

system, Hiltz and others (10) compared the group processes 

and decision outcomes for subjects conferring in a CC mode 

versus a F-t-F mode. They found 

1. There is no difference in the quality of a 
solution reached between the two modes of 
communication, 

2. F-t-F groups are significantly more likely to be 
able to reach total concensus on the solution to 
a problem, and 

3. dominant individuals are more likely to arise in 
F-t-F groups. 

An earlier study by Williams (28) supports the second 

research conclusion. Comparing F-t-F conferencing with 

audio teleconferencing, Williams supported her hypotheses 
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that (1) intiators of ideas were more likely to have their 

ideas seconded by group members on the same side of the 

telecommunications link, and (2) dissentors from ideas 

proposed were more likely to come from the opposite end of 

the telecommunications link than the group member who 

intiated the idea. Thus, it appears that while people may 

be less influenced or pressured in an environment without 

nonverbal communication, it may be more difficult to come to 

an agreement in a problem-solving situation. 

In the second experiment by Hiltz (12), the research 

group considered leadership interacting with computer-aided 

feedback in decision progress. They found that either human 

leadership or computer-provided feedback aided concensus, 

but the combination of the two factors interfered with 

concensus formulation. 

Summary 

The literature of the past decade pertaining to user 

involvement in BCIS development confirms that a potential 

communication problem exists between systems analysts and 

end users. Furthermore, the literature suggests that if 

ineffective communication occurs, the potential for an 

optimal set of user requirements (in terms of organizational 

objectives) is jeopardized. 

Empirical research efforts that studied the extent 

and/or nature of end-user involvement and the impact such 

involvement has on BCIS success depict equivocal results. 
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This disparity is largely due to measurement problems. 

Inconsistent definitions of the common dependent 

variables--system use, user attitudes, and system 

quality—have led to both inconsistent results and to 

difficulty in cross-study comparisons. 

Very few studies have concentrated on the interpersonal 

communication process per se between systems analysts and 

end users. One exception is the De Brabander and Thiers' 

study (5). This study demonstrates that the interpersonal 

communication process may be structured to facilitate 

problem solving in a BCIS-development environment. Further 

research on methods of structuring this communication 

process may be more promising than renewed efforts to 

examine the process after it has occurred, from 20-20 

hindsight. 

Researchers in the fields of interpersonal 

communication and in sociology have begun to study the 

effects of structuring a communication process through 

nontraditional communication modes. Electronically mediated 

communication, (i.e., CC), is one form of nontraditional 

communication mode under study. Early conclusions describe 

CC as suitable for exchanging information and problem 

solving provided that the issues are routine and relatively 

unemotional. This suggests that CC may be useful in the 

analysis of user requirements, particularly where 

information exchange and routine problem solving are 

involved. 
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CHAPTER III 

THEORETICAL DEVELOPMENT 

The broad theoretical construct pertinent to this 

research is purposive human-to-human communication. 

"Purposive" describes a communication act in which the 

message sender intends to create shared conceptual meaning 

with the message receiver (1). The human communication 

context of interest is user involvement in systems design 

(UISD); the specific context is end user/systems analyst 

communication interactions characterized by high 

technical/low social BCIS development tasks. 

Information And Communication Theory 

Conceptual building blocks underpinning the theoretical 

framework begin with a definition of the term "information." 

A common approach used in the information systems discipline 

to define information is to distinguish it from data. Data 

is viewed as raw material and information as processed data. 

Davis and Olson (6, p. 200) define information as "data that 

has been processed into a form that is meaningful to the 

recipient and is of real or perceived value in current or 

prospective actions or decisions." A conventional definition 

of information in the communication field is "a difference 

in matter-energy which affects uncertainty in a situation 

29 
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where a choice exists among a set of alternatives" (26, p. 

48). If "data" is equated to "matter-energy," the 

definitions are similar. 

Shannon-Weaver Model of Communication 

Information theorists and interpersonal communication 

researchers share a common heritage in the Shannon-Weaver 

linear model of communication (figure 1) which was 

originally published in 1949 (27). The model is succinctly 

described by Johnson and Klare (15) as quoted in Arnold and 

Frandsen (1, p. 7). 

In Shannon's system the five parts perform the 
following specialized functions: The information source 
produces a message or a sequence of messages to be 
communicated. The transmitter operates on the message 
in some way to produce a signal suitable for 
transmission over the channel. The channel is the 
medium used to transmit the signal from transmitter to 
receiver. The receiver, which ordinarily performs the 
inverse operation to that of the transmitter, 
reconstructs the message from the signal. Finally, the 
destination is the person or thing for whom the message 
is intended. 

Transmitter Receiver 

Signal Received 
Signal 

Message Message 

Noise 
Source 

Destination Source 

Fig. 1—The Shannon-Weaver Linear Communication 

Model, from Arnold and Frandsen (1, p. 7) 
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Arnold and Frandsen (1, p. 7) describe the 

Shannon-Weaver model as "both a conceptual and graphic 

cornerstone of communication model building in the next two 

decades." Information theorists have applied Shannon's 

theory to study the problem of entrophy (uncertainty) 

related to decision making (28). They have also attempted 

to use the model to measure the amount of information 

necessary to assign meaning to a message. However, Weaver 

and Weaver (29) argue cogently that information theory is 

not applicable to speech communication because no reliable 

measure of meaning exists. The Shannon-Weaver stream of 

research has had the most practical application in the area 

of Shannon's original intention--to study the accuracy of 

physical message transmission and physical channel capacity 

from a source to a destination (23). 

Berlo Communication Model 

Later interpersonal communication theorists enhanced 

the basic Shannon-Weaver model by adding a semantic 

dimension (individual assignment of meaning to a message) 

and an effectiveness dimension (how well the communication 

act induces the desired result). The Berlo model (Figure 

2), popular in the 1960's, depicts variable factors which 

may affect the semantics and effectiveness of the 

communication process. 
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S 

SOURCE 

Communication Skills 

Attitudes 

Knowledge 

Social System 

Culture 

MESSAGE 

Structure Elements 

C 

CHANNEL 

R 

RECEIVER 

Seeing Communication Skills 

Hearing Attitudes 

Touching Knowledge 

Smelling Social System 

Tasting Culture 

ENCODER DECODER 

Fig. 2—The Berlo Model of Communication, from 

Arnold and Frandsen (1, p. 8) 

The Berlo model, which is representative of many, still 

depicts communication as a linear, source-to-destination 

process. Rogers and Kincaid (26) criticize the linear model 

on the following points (among others). The linear model: 

(1) portrays communication as a one-way act; (2) focuses on 

a dependent source rather than on an interdependent 

relationship; (3) isolates the communication act from the 

situational context; and (4) concentrates on the message 

while ignoring silence, punctuation, and timing. 

In contrast, Rogers and Kincaid (26) support the 

convergence model of communication which is basically the 

antithesis of the Berlo model. Hence, the convergence model 

portrays communication as an interdependent, mutual 

causation process which occurs under particular 

circumstances--not as a series of isolated, discrete acts. 

The convergence model most accurately describes the desired 
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communication process for end user/systems analyst 

communication interaction. 

Kincaid's Convergence Model of Communication 

The basic components of the Kincaid model, originally 

developed to study network analysis, are illustrated in 

Figure 3 (26). The three "realities" (physical, 

psychological, and social) represent three levels of 

information. 

PSYCHOLOGICAL PHYSICAL PSYCHOLOGICAL 

REALITY REALITY REALITY 

A B 

— Interpreting Perceiving INFORMATION—Perceiving Interpreting-

Action Action 

/ Collective . . 
— Understanding Believing^ Action ^Believing -Understanding 

\ 
i 

Mutual 

Agreement 

MUTUAL 

UNDERSTANDING 

SOCIAL 

REALITY 

A & B 

Fig. 3—Kincaid's Components of the Convergence Model, 

from Rogers and Kincaid (26) 

Kincaid's (17) model is based on human cognitive 

processes. First, information is perceived on the physical 

reality level where information is created. Although 

Kincaid uses the term "information," the objects or sounds 
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at this level may be thought of as "data" according to the 

distinction made between raw material and processed facts. 

The object (or a sound) has a distinct form. The form is 

different from other forms, yet similar enough to previously 

learned forms so that it is identifiable--within a certain 

degree of approximation and tolerance. Thus, if one is 

reading poor handwriting, words are identifiable unless the 

letters are past the tolerance level and, therefore, 

incomprehensible. 

The second level of information is psychological 

reality. Data is interpreted at this level and becomes 

information as it is assigned meaning, believability, and 

truth. Words have various meanings as well as various 

contextual significance. What one individual believes to be 

"decision support" is likely to be different from the 

meaning assigned to this expression by a second individual. 

At the psychological reality level, information which 

reduced uncertainty (e.g. recognition of a word) may, in 

fact, increase uncertainty (what does that word mean?). 

While the first two information levels center on an 

individual's cognitive process, the third level, social 

reality, occurs when information is shared between two or 

more individuals. If interpretations are similar when 

information is shared, then mutual understanding, mutual 

agreement, and collective action may result. At the same 

time, if interpretations are faulty, or opposed, then mutual 
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understanding will not occur. This may lead to conflict 

which, as Kincaid states, is one form of collective action. 

Also, as illustrated in figure 3, Kincaid has no 

beginning and no end in the communication process. 

Communication is cumulative; information causes action and 

is, in turn, the result of action; the process is iterative. 

This iterative process of working toward mutual 

understanding is further illustrated in Figure 4. This is 

Kincaid's convergence model of communication (26). The 

notation "In" represents the cycles of physical 

reality--psychological reality--social reality necessary to 

create mutual understanding in a specific communication 

interaction. Kincaid's model focuses on the positive term 

"convergence" which "is the tendency for two or more 

individuals to move toward one point, or for one individual 

to move toward another, and to unite in a common interest or 

focus" (26, p. 62). The opposite—divergence—is possible, 

of course, when two or more communicators move further 

apart. 

Rogers and Kincaid (26) view mutual understanding as 

shared psychological interpretations of information, and 

view mutual agreement as a shared belief in the validity of 

those interpretations. Both conditions—mutual 

understanding and mutual agreement—are necessary for 

convergence (uniting in common interest or collective 

action) to occur. However, Rogers and Kincaid (26, p. 56) 
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Mutual 
A ^Understanding) ® 

0 i e r p r e , 

PARTICIPANT B 

e*pres* 

PARTICIPANT 

then... 

and then... 

Fig. 4 — T h e Convergence Model of Communication, from 

Rogers and Kincaid (26) 

state that the communication process may result in one of 

four possible combinations of mutual understanding and 

mutual agreement: 

1. Mutual Understanding with Agreement 
2. Mutual Understanding with Disagreement 
3. Mutual Misunderstanding with Agreement 

4. Mutual Misunderstanding with Disagreement 

Only the first of the four combinations will 

substantiate the convergence model since the other three 

combinations imply some degree of divergence. 

De Brabander And Thiers' Model Of 
Communication Outcomes 

In a similar manner to Rogers and Kincaid's 

interpretations of mutual understanding/mutual agreement 
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combinations, De Brabander and Thiers (7, p. 140) delineate 

six potential communication outcomes. 

1. Mutual agreement to end the interaction after all the 
available information has been exchanged. 

Mutual agreement to implement a specific information 
system after all the available information has been 
exchanged; the agreement can either be of the type of 
a closed contract or of the type of a contingent 
claims contract. In the latter case the parties 
decide to reengage in discussions when unforeseen 
circumstances occur. 

3. Apparent agreement to end the interaction after all 
the available information has been exchanged. 

Apparent agreement to implement a specific 
information system, after all the available 
information has been exchanged. 

5. Agreement to end the interaction on the basis of 
incomplete information exchange. 

6. Agreement to implement a specific system on the basis 
of incomplete information exchange. 

In contrast to Rogers and Kincaid, De Brabander and 

Thiers' model is applied to the specific context of end 

user/systems analyst problem-solving sessions occurring 

prior to a BCIS implementation. De Brabander and Thiers 

theorize that the quality of a BCIS implementation is a 

function of effective end user/systems analyst communication 

outcomes. They suggest that effective communication occurs 

only in communication outcomes 1 and 2. 
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In outcomes 2, 4, and 6, a specific BCIS is 

implemented; in outcomes 1,3, and 5, a decision is made not 

to implement a BCIS. The reason that De Brabander and 

Thiers pinpoint outcomes 1 and 2 as effective communication 

endeavors is that these two outcomes are characterized by 

mutual agreement and the exchange of all available 

information. In contrast, only "apparent agreement" 

characterizes outcomes 3 and 4, and outcomes 5 and 6 are 

faulty due to incomplete information exchange. 

In communication outcome 1 the information system is 

not implemented, all information is exchanged, and the 

parties decide not to pursue the matter further. If an 

information system is implemented, ideally the communication 

preceding the implementation is based on outcome 2. Due to 

the complete exchange of available information and the 

genuine agreement between the two parties, this outcome 

provides a solution which is free from hidden agendas, 

surface concensus, and power plays. 

However, the problem of unknown relevant information 

remains as does the discrepancy between what end users want 

and what they actually need. Even so, effective 

communication, as defined by De Brabander and Thiers, 

relates to the interchange of known information during 

problem-solving communication sessions. 
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TABLE I 

END USER/SYSTEMS ANALYST COMMUNICATION OUTCOMES AND 
MUTUAL UNDERSTANDING/AGREEMENT COMBINATIONS* 

COMMUNICATION OUTCOMES 
(De Brabander and Thiers) 

1. Parties mutually agree to terminate 
discussions with no BCIS implement-
ation. All available information is 
shared. 

2. Parties mutually agree to a BCIS 
implementation. All available infor-
mation is shared. 

3. Parties apparently agree to termin-
ate discussions with no BCIS implement-
ation. All available information is 
shared. 

4. Parties apparently agree to a BCIS imple-
mentation. All available information is 
shared. 

5. Parties mutually agree to termin-
ate discussions with no BCIS implement-
ation. All available information is 
not shared. 

6. Parties mutually agree to a BCIS 
implementation. All available infor-
mation is not shared. 

MU/A Mutual Understanding/Agreement 
MU/DA Mutual Understanding/Disagreement 
MMU/A Mutual Misunderstanding/Agreement 
MMU/DA Mutual Misunderstanding/Disagreement 

COMMUNICATION 
COMBINATIONS 

(Rogers and Kincaid) 
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(convergence) 
(divergence) 
(divergence) 
(divergence) 
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Synthesizing The Models 

It appears from the analysis of De Brabander and 

Thiers' study that one of the foremost factors leading 

toward convergence (mutual understanding with agreement) is 

the amount of available information that is shared between 

the two parties. Table I is the focal point for the ensuing 

discussion relating De Brabander and Thiers' examination of 

end user/systems analyst communication outcomes and Rogers 

and Kincaid's model of mutual understanding/agreement 

combinations. De Brabander and Thiers' communication 

outcomes are paraphrased. 

Communication outcomes 1 and 2, judged effective by 

De Brabander and Thiers (7), parallel Rogers and Kincaid's 

convergent communication outcome—mutual understanding with 

agreement. Although De Brabander and Thiers do not use the 

term "mutual understanding," this case may be inferred 

through their discussion of communication outcomes 1 and 2. 

Outcomes 1 and 2 are characterized by mutual agreement and 

complete information exchange unaccompanied by hidden 

agendas or imbalance in power. 

That the two parties only reached "apparent agreement" 

in outcomes 3 and 4 means that some degree of "disagreement" 

existed during the communication process. Divergent 

combination 2 may be applicable—mutual understanding with 

disagreement--to the extent that complete sharing of 

available information promotes mutual understanding. 
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However, knowing all the available information does not mean 

that both parties would have similar interpretations, so 

divergent combination 4—mutual misunderstanding with 

disagreement—may also apply. Since all available 

information is not shared in outcomes 5 and 6, but both 

parties do agree, these two scenarios parallel Rogers and 

Kincaid's divergent outcome 3—mutual misunderstanding with 

agreement. 

The Temporal Framework 

A temporal framework, illustrated in Figure 5, was 

developed by combining components of prior research in 

interpersonal communication and information systems. This 

temporal framework identifies the variables relevant in the 

context of end user/systems analyst communication 

interactions. These variables are classified in temporal 

order: antecedent-communication variables, 

communication-mode variables, post-communication variables, 

and outcome result variables. The ensuing discussion 

describes each classification. 

There are several abbreviations listed on the framework 

which apply to the variables pertinent to this study. Often 

these variables will be referred to by the abbreviated form 

indicated. Appendix G provides a concise listing of all the 

abbreviated variables as well as other acronyms used in this 

study. 
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Antecedent-Communication Variables 

The variables in this category represent environmental 

variables which are omnipresent both prior to the 

communication interaction and during the interaction itself. 

Categorizing variables as "antecedent" means that these 

variables compose the unique situational context for any 

given end user/systems analyst communication endeavor. 

Human attributes.—Personality traits comprise the 

largest segment of human attributes. A partial listing of 

salient personality traits includes: cognitive 

problem-solving style, cognitive complexity, need for 

achievement, internal-external control, 

assertiveness/passiveness, anxiety, dogmatism, and 

leadership style. 

Cognitive problem-solving style is the personality 

trait which has received the most research attention in the 

IS domain during the last decade. Research has been 

generally aimed at understanding how cognitive style relates 

to human behavior (4, 10), ability to think logically or 

intuitively (3, 22, 25), interpersonal relations (16, 31), 

and satisfaction with alternative IS design features (9). 

Recently, Huber (14) has critiqued the cognitive style 

research theme for concentrating too much attention on just 

one human personality attribute. Huber argues that it is 

impossible to construct a metric comprehensive enough to 

examine the influence of all human attributes as they relate 
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to DSS design. The same observation is likely true as 

applied to IS interpersonal communication research. 

Demographic variables represent another class of human 

attributes. Since the interpretation of information 

depends, in part, on an individual's background, such 

factors as economic level, race, sex, age, intellectual 

ability, and educational level appear to have a direct 

bearing on the communication interaction involved in an 

information-sharing situation. 

Power position.—If one party to a communication 

interchange (e.g. an end user or a systems analyst) wields 

more power than the other, communication effectiveness may 

diminish. This imbalance in power may be the result of 

official position, defacto political power, or technical 

superiority. In the last two decades, information-systems 

personnel have typically experienced more power over end 

users in the BCIS development process (7, 21). This has 

been due to the centralization of technical skill and 

computing resources. 

One of the most profound information-system 

developments in the 1980's has been the trend toward 

equalizing the imbalance of power in BCIS development. Zmud 

(32) suggests that this trend is due to: (1) the increase 

in demand for computing and the consequent inability of the 

IS staff to respond to all requests, and (2) the technical 

ability of end users to handle some of their own computing 
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needs (e.g. through the use of fourth-generation software 

products.) 

Semantic gap.—Persons in different professions develop 

differing vocabularies unique to their profession; such 

discrepancies—or semantic gap—may deter communication 

effectiveness (7). System analysts have been trained to use 

structured methodologies to decipher end-user requirements 

for a particular BCIS. These methodologies are based on 

unique symbols and IS terminology. This adds to the 

semantic gap between end users and systems analysts. 

Furthermore, the use of structured methodologies may deter 

attention to end-user expressions of contextual and 

organizational non-data requirements (5, 30). 

Third-party intervention.—This is a general term for 

the concept that a person skilled in organizational 

development methods for planned change may direct the 

communication interactions and positively influence the 

opportunities for convergent communication. Loftin and 

Moosbruker (20) report success in utilizing change-agent 

methods for a BCIS implementation. Desanctis and Courtney 

(8) recommend a team approach to BCIS development which 

includes end users, system analysts, and a change agent who 

would function as a communication facilitator. 

Task type.—Work activities involving communication 

interactions may be classified in two categories: task and 

socioemotional (2). Task activities are more technical in 
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nature—such as exchanging ideas, or gathering, organizing, 

and sharing information. Socioemotional activities describe 

interpersonal relationships which may be either positive or 

negative. Examples of positive socioemotional activities 

include giving aid, relieving tension, understanding, and 

asking for another's opinion. In contrast, negative 

socioemotional activities include: withdrawl, displaying 

antagonism, and critically evaluating another's 

contribution. 

Although the end user/systems analyst 

information-sharing communication interactions are primarily 

task activities, both task and socioemotional activities are 

present (11). Convergent communication may be hampered by 

incomplete attention to the consideration of all technical 

information (task-oriented work activities) and/or the 

predominance of negative socioemotional work activities. 

Information available.--Prior to an end user/systems 

analyst communication interaction, each party will have 

information concerning BCIS requirements which presumably 

will be exchanged during an interview session. However, 

individuals will vary a great deal on the information they 

possess and/or are willing to share. In addition, pertinent 

information may be overlooked or not considered important 

enough to mention. One purpose of an information-

requirements interview is to make such information explicit 

so that it may be used to formulate the user specifications 

for a BCIS. 
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Other environmental variables.—Recognizing the 

distinct probability that there are many more environmental 

variables that will have a bearing on a specific end 

user/systems analyst communication interaction, this 

category is included with this classification. For example, 

organizational variables such as management style, degree of 

centralization/decentralization of computing resources, and 

propensity toward change would fit into this category. In 

addition, the type of information system 

contemplated—transaction, MIS, or DSS would represent 

"other" environmental variables. 

Communication Mode Variables 

Communication mode refers to the channel used for the 

communication process. The channel selected may be one or a 

combination of the following: F-t-F, hard-copy written, 

telephone, or teleconferencing. Teleconferencing is a 

comprehensive term that includes CC, audio teleconferencing, 

and video teleconferencing (13) • 

A F-t-F interview is used frequently by systems 

analysts as one means to gather information from end users 

pertaining to information system requirements. Information 

is solicited concerning the organization, the people, the 

nature of the work itself, and the work environment. 

Optimally, both the systems analyst and the end user 

prepare ahead of time for the F-t-F interview. The end user 

should have all needed reference materials at hand. The 
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systems analyst should provide guidelines to the end user 

ahead of time as to what information sources are necessary. 

Powers and others (24) recommend that the systems 

analyst be noncommittal during the interview since the 

purpose is comprehension. Any systems analyst comments 

indicating approval or disapproval may interfer or distort 

comprehension of what the end user is expressing. 

Recognizing that noncommital interviewing demands 

highly toned communication skills, Powers and others (24, 

pp. 101-102) discuss the following caveats: 

Beware of leading questions 

Avoid premature conclusions 

. Beware of negativism caused by resistance to change 

Do not be overly impressed with senior management 

Beware of politically motivated interviewees 

Do not condescend to operational level employees 

such as secretaries. 

These caveats stem from common pitfalls of F-t-F interviews. 

One of the most apparent features of CC is that 

asynchronous conferencing is possible. An asynchronous mode 

means that conversations do not occur in "real-time." 

Conference participants log on and participate at their 

convenience. 

The asynchronous feature of computer conferencing 

technology, used as an interviewing communication mode, may 

allow systems analysts to avoid some of pitfalls of the 
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F-t-F interview. There are several reasons why CC may 

facilitate the information-sharing process. First, there 

may be more time to think without interruptions. Second, 

there may be more time for reflective thinking, encouraging 

systems analysts to express themselves in a more noncomittal 

manner. Third, missing information may be less of a problem 

since the asynchronous nature of CC will allow reference 

materials to be collected without wasting another person s 

time. This wasted time, while one party is searching for 

information, would be unavoidable in a F-t-F situation. 

On the other hand, the communication bandwidth is 

narrow—only visual sensory cues are present. Therefore, it 

may be more difficult to keep one's mind on the goal. The 

absence of nonverbal cues may lead to misinterpretations of 

what is stated, particularly if the topic provokes emotional 

responses. Also, the asynchronous nature of the medium may 

prohibit either party from interrupting the structured flow 

of conversation to explore new, possibly rewarding, avenues 

of thought. Currently, CC is largely an untried method to 

elicit user requirements. Thus, the value of this medium is 

indeterminant. 

Post-Communication Variables 

These variables are classified as such because 

temporally, they represent intermediate assessments of the 

communication interaction. For example, the amount of 
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relevant, available information shared is one indicator of 

mutual understanding. The variables are described below. 

Amount of information shared.—Davis and Olson (6, p. 

9) provide a general definition of information as "data that 

is meaningful or useful to the recipient." The variable 

refers to the amount of known, relevant data elements shared 

during the end user/systems analyst communication process 

that have meaning in the construction of user specifications 

for an information system. 

In a real world situation, the amount of relevant 

information shared preceding a BCIS implementation would be 

extremely difficult to measure. Employee awareness of BCIS 

problems may retrospectively pinpoint incomplete 

preimplementation information exchange. 

Productivity dimensions.—The productivity of the 

communication interaction is the "ideational quality" of the 

decision or solution to a problem (19)• Leathers' term 

"ideational quality" is the degree to which the solution is 

based on ideas that are effective, feasible, creative, 

significant, and comprehensive. Leathers' (19, p. 17) 

definitions of these five-productivity dimensions (taken 

from his Productivity Rating Instrument) are listed below. 

1. Effectiveness. Degree to which the ideas, which are 
part of the major decision or solution, help the 
group achieve the objective of developing a realistic 
solution. 
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2. Feasibility. Degree to which the major decision or 
solution reflects a picture of social reality which 
is consistent with relevant public attitudes. 

3. Creativity. Degree to which the major decision or 
solution reflects markedly original ideas not 
previously applied to the problem under discussion. 

4. Significance. Degree to which the major decision or 
solution is based on relevant and significant 
information as opposed to non-relevant and 
insignificant information. 

5. Comprehensiveness. Degree to which the group's 
decision or solution reflects a response to all the 
dimensions of the problem under consideration. 

Satisfaction dimensions.—The last three 

post-communication variables (status agreement, perception 

of progress toward goal, and perception of freedom to 

participate) have been culled from a previous literature 

search of 450 studies (12) that pinpointed the three 

variables as ubiquitous dimensions to member satisfaction 

with the group experience. The source of satisfaction (or 

dissatisfaction) as described by these variables stems from 

the communication interaction itself. 

1. Status agreement. This refers to the agreement or 

disagreement among group members on who, within the 

group, had the most status. In general, the higher 

the concensus about who had the most status, the 

higher the member satisfaction. In terms of end 

user/systems analyst communication, this variable 

refers to the mutual respect for the other's position 

and authority to request and to share information. 
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2. Perception of progress toward goal. This variable is 

the individual perception of how worthwhile the 

problem-solving session is in terms of the progress 

made toward stated goals and objectives. According 

to Heslin and Dunphy (12), satisfaction is more 

related to an individual's perception of progress 

toward goal accomplishment than the actual progress 

made. One detriment that may preclude goal 

attainment in an end user/systems analyst conference 

is suggested by Heslin and Dunphy (12, p. 104): 

"When the needs of individual members are strong and 

are in conflict with the goal-directed activity of 

the group, both member satisfaction and goal 

attainment tend to be reduced." 

3. Perceived freedom to participate. Again, Heslin and 

Dunphy emphasize that the salient relationship 

between participation and satisfaction is 

group-member perception of freedom to contribute 

and not the actual amount of participation. A 

definition of the variable, from Heslin and Dunphy 

(12, p. 107) is "the opportunity to speak when a 

relevant idea comes to one's mind." 

Outcome Result Variables 

The outcome result variables, discussed previously in 

conjunction with Table I, represent the final temporal 
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product of the end user/systems analyst communication 

process. The convergence model of communication, applied 

within the specific context of end user/systems analyst 

communication outcomes through the De Brabander and Thiers' 

(7) study, is the focal point for the outcome result 

variables. The term "communication quality (CQ)," which is 

defined below, is a measure of the effectiveness of the 

communication interaction. Convergence, represented by 

De Brabander and Thiers' communication outcomes 1 and 2, 

represents effective communication in this context. 

In terms of the temporal framework, CQ is defined as 

the measurement of the effectiveness of the end user/systems 

analyst communication process to generate systems 

requirements that will increase the potential for a 

successful system implementation. There are two dimensions 

of CQ. One is how closely the outcome result is to the 

optimal set of user requirements (CQ1). The second 

component is the degree of convergence/divergence 

experienced by systems analysts and end users as a result of 

the communication interaction (CQ2). Theoretically, the 

degree of convergence/divergence is a continuum depicting 

the degree of unity in a common interest. In the end, the 

unique contextual combination of all the communication 

interaction variables will lead to an assessment of CQ. 
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Relationship Of The Temporal Framework 
To The Present Research 

The temporal framework portrays variables associated 

with an end user/system analyst communication interaction 

pertaining to an information system development effort. 

Previous research has not assessed possible variable 

interactions nor theoretical links between independent 

variables and the two dimensions of the dependent variable, 

CQ. 

Selection Of Variables 

The variables with a single asterisk on Figure 5 

designate variables which are of current research interest. 

The variables chosen meet two criteria. The first criterion 

is practical significance. Thus, variables are chosen that 

may be more easily controlled by an organization. For 

example, communication mode is more readily controlled than 

adjusting for the human attributes of personnel or dealing 

with organizational power imbalances. Since the impact of 

F-t-F vs. CC communication modes on end user/systems 

analyst discussions is thus far indeterminate, these two 

communication modes are selected as representative 

communication modes. The other criterion is operational 

capability. Variables have to be suitable for measurement 

in an laboratory environment. Therefore, status agreement 

is not considered as this variable indicates a preexisting 
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relationship where status is recognized through 

organizational rank or technical expertise. 

In addition, significance and comprehensiveness are 

selected from the productivity dimensions because these two 

variables clearly relate to a task-oriented activity. On 

the other hand, not too much idea creativity is expected, 

feasibility is not an issue, and effectiveness is difficult 

to measure. 

Theoretical Functional Relationships 

The functional relationships portrayed in figure 6 are 

assumed. In figure 6a, a communication mode (CM) variable 

is examined in conjunction with five post-communication 

variables (amount of information shared (AIS), significance 

(SI), Comprehensiveness (CO), perception of progress toward 

goal (PG), and perception of freedom to participate (FP)). 

In figure 6b, the five post-communication variables and CM 

are examined in relationship to CQ. In both figure 6a, and 

6b, the "0" represents additional, unexplained variables. 

The hypotheses are based on these assumed relationships. 

6a: g(AIS, SI, CO, PG, FP) = f(CMilA) + 0 

6b: CQ = h(AIS, SI, CO, PG, FP, CMilA) + 0 

Figure 6. Theoretical Functional Relationships 
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Hypotheses 

Hypotheses 1 through 5 focus on the first theoretical 

relationship (figure 6a). Each component of the "g" 

function is measured for difference in CM. Note that each 

component is a post-communication variable on the temporal 

theoretical framework. CQ is measured using the second 

theoretical relationship (figure 6b). Hypothesis 6 focuses 

on the assumed interaction of all the variables shown in the 

second theoretical relationship (AIS, SI, CO, PG, FP, and 

CM) on CQ. 

Communication Mode And Post-Communication Variables 

Presumably, the amount of relevant information 

exchanged between end users and systems analysts has a 

direct bearing on the completeness of user requirements. As 

IA is held constant, Hypothesis 1 assesses the difference in 

AIS between communication partners between different CM. 

H1: There will be no significant difference in the 

ability to share all available information (AIS) 

between different CM. 

Hypothesis 2 examines any differences in the SI of the 

information used to generate a problem solution between 

different CM. Significant information pieces are those that 

are meaningful in formulating a correct solution. 
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H2: There will be no significant difference in the SI 

of the information used to generate a problem 

solution between different CM. 

The object of hypothesis 3 is to consider any 

differences in the CO of the problem dimensions considered 

in arriving at a problem solution for different CM. 

Comprehensiveness is the extent to which all dimensions to 

the problem are considered. 

H3: There will be no significant difference in the CO 

of the problem dimensions considered in a problem 

solution between different CM. 

Any differences on individual perceptions of PG and of 

FP between different CM are studied through hypothesis 4 

and 5. These two satisfaction dimensions involve individual 

perceptions in contrast to discrete quantities of 

participation or of the amount of progress toward a goal. 

H4: There will be no significant difference in PG for 

different CM. 

H5: There will be no significant difference in FP for 

different CM. 
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Independent Variables And Communication Quality 

To reiterate from prior discussion, CQ is a measure of 

the effectiveness of the communication interaction to 

generate system requirements that will increase the 

potential for a successful system implementation. CQ is a 

surrogate measure for the convergent outcomes incorporated 

in De Brabander and Thiers' (7) end user/systems analyst 

communication outcomes 1 and 2. The two dimensions of CQ 

are: (1) deviation from optimal user requirements (CQ1), 

and (2) degree of convergence/divergence (CQ2). The 

research interest is to determine if CM or any of the 

post-communication variables selected to study (AIS, SI, CO, 

PG, FP) may be structured, independently or in some 

combination, to increase the CQ of the communication 

interaction. 

The best accounting for the variance in CQ may be a 

combination of two or more independent variables working in 

conjunction with each other. Therefore, hypothesis 6 

studies the combined impacts of the six independent variables 

(CM, AIS, SI, CO, PG, and FP) on each component of CQ. 

H6a: There will be no significant relationship in CQ1 

for a hierarchically ordered linear combination of 

the following variables: CM, AIS, SI, CO, PG, and 

FP. 
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H6b: There will be no significant relationship in CQ2 

for a hierarchically ordered linear combination of 

the following variables: CM, AIS, SI, CO, PG, and 

FP. 
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CHAPTER IV 

RESEARCH DESIGN 

Methodology 

A laboratory experiment was used to test the 

hypotheses. The design paired subjects into two-member 

groups called "dyads". Each dyad shared information and 

cooperatively solved a case problem. The first group of 

dyads conferred in a F-t-F communication mode; the second 

used CC in an asynchronous format. Transmission was 

controlled during the two-hour experimental session so that 

one member of a CC dyad was permitted to read new additions 

to the other member's file only after that file was saved. 

Therefore, no real-time communication was allowed. 

In addition to the F-t-F and CC groups, the design 

incorporated a third group labeled a "no-communications 

(NC)" group. The subjects in the NC group had all the 

information necessary to solve the problem and were required 

to solve the problem individually. The primary purpose of 

this group was to test the difficulty of the case. If the 

case was workable, then NC subjects would have little 

difficulty solving the problem with all the information 

prov ided. 

The Case Problem 

The primary objective in selecting the task was to 

reject cases which favored one particular discipline (such 
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as finance) but retain the information-search, alternative 

generation, and decision-making intellectual processes found 

in the analysis of information requirements. Specific 

selection requirements for the cooperative, 

information-sharing case were as follows. 

1. The problem must be task-oriented and objective to 

concentrate on information exchange (as opposed to 

the more subjective, socioemotional communication 

interaction). 

2. Although the task must be analagous to the high 

technical/low social tasks which might involve 

systems analysts and end users, it must not be so 

technically advanced that student subjects from 

various disciplines could not accomplish the 

task in the timeframe alloted. 

3. All information must be available to solve the 

problem. 

4. Some of the information must be divided equally 

between the dyad members. 

5. The problem must have one correct answer and there 

must be a definite reason (based on the information 

available) to reject each competing alternative 

answer. 

The case chosen which met the above requirements was 

"Murder One: Information Sharing". Both case versions, A 

and B, (see Appendix A) were adapted from the published case 



65 

in Pfeiffer and Jones (7). Succinctly, there are seven 

murder suspects and the dyads selected one suspect as the 

murderer based on the information they shared during the 

conference. The information consisted of clues embedded 

within each version of the case study. Each version had a 

number of unique clues; to solve the case accurately, this 

information had to be shared. 

The Subjects 

Subjects were recruited from a basic communication 

class at NTSU. Approximately 850 students were enrolled in 

this course during the fall semester of 1985. Instructors 

awarded extra-credit points to students who were willing to 

participate in this research. The experiment occurred early 

in the fall semester, thus the timing served as an early 

incentive for extra credit and not as an end-of-the-semester 

effort to improve a grade. 

The Facilities 

To simulate an asynchronous computer conference, a 

computer lab was used which was equipped with thirty-one 

MIME 740 Micro-Term terminals. These terminals are 

connected through a local area network (LAN) to the NTSU 

NAS8040 mainframe computer. The MUSIC (Multi User System 

for Interactive Computing) operating system was used as well 

as a 3270 full-screen editor. 

Conferencing facilities for the F-t-F dyads required a 

large room equipped with ten tables spaced far enough apart 
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to prevent eavesdropping between dyads. Tape recorders were 

placed on each table to record the conferences. 

Operationalizing the Variables 

Information available (IA).—Theoretically, IA refers 

to the amount of information individuals possess, and are 

able and willing to share in a communication interaction. 

In the current study, IA was controlled. That is, for the 

task-oriented conference problem, each subject had a similar 

case study except for "x" number of unique information 

pieces. The information pieces, or "clues" were equally 

distributed between dyad members; each clue was considered 

one piece of relevant information which aided in choosing 

the correct answer. IA was the actual amount of relevant 

clues—there were a total of ten. 

Amount of information shared (AIS).—AIS has previously 

been defined theoretically as the amount of known, relevant 

data elements shared during the end user/systems analyst 

communication process that have meaning in the construction 

of user specifications for an information system. Given the 

10 clues available (IA), the actual amount of relevant clues 

exchanged was the operationalized measure of AIS. 

Presumably, the more AIS, the greater the chances for 

deriving the correct answer. 

Significance (SI).—Theoretically, the meaning of SI is 

taken from Leathers (4, p. 17), and refers to the "degree to 

which the major decision or solution is based on relevant 
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and significant information as opposed to non-relevant and 

insignificant information." In the experiment, the dyads 

were instructed to identify the correct suspect and provide 

a list of specific reasons why each of the remaining six 

suspects should be cleared. There were six, previously 

determined, accurate reasons (representing optimal SI) for 

clearing six suspects. 

Comprehensiveness (CO).—Once again borrowing from 

Leathers (4, p. 17), the theoretical definition of CO is the 

"degree to which the groups' decision or solution reflects a 

response to all the dimensions of the problem under 

consideration." Operationally, CO was a measure of how many 

problem-related dimensions, or case attributes, were 

considered important to the dyad members for solving the 

case. The six case attributes, known to be relevant, were: 

height, weight, age, blood type, location at 7 p.m., and 

location at 10 p.m. 

Perception of progress toward goal (PG).—To reiterate 

from previous discussion, theoretically PG refers to an 

individual's perception of how worthwhile the 

problem-solving session is in terms of the progress made 

toward the stated goals and objectives. In terms of the 

experimental case, PG refers to an individual's perception 

of the value of the communication process in solving the 

murder. 

Perception of freedom to participate (FP).—According 

to Heslin and Dunphy (2), FP reflects an individual's 
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perception of his or her freedom to contribute, as opposed 

to an actual amount of discussion contributions. 

Operationally, the concept is the same, and connotes a 

subjective assessment of an individual's FP in the murder 

case discussion. 

Communication Quality 1 (CQ1).—In the theoretical 

framework (Figure 4), CQ1 reflects the proximity of the 

communication outcome to an optimal set of user 

requirements. The dyad's deviation score from the correct 

solution represents the surrogate measure for CQ1. 

Communication Quality 2 (CQ2).—Theoretically, CQ2 is a 

location on a continuum representing the degree of 

convergence/divergence resulting from a communication 

interaction. To operationalize CQ2, a difference score 

between dyad-members' total guilt-concept scores was 

calculated. This score roughly assessed the amount of 

mutual agreement and understanding present after the 

conference concluded. 

Instrumentation 

Table VI, in Appendix C, summarizes the methods used to 

measure each variable. The following discussion describes 

how the data was collected and measured for each variable 

analyzed. Examples of all data-collection forms are 

illustrated in Appendix B. 

AIS.—To collect the data concerning AIS, the relevant 

information shared (from the 10 clues, or IA) was recorded 
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and counted. Tape recordings elicited this information for 

the F-t-F dyads, transcripts of the CC yielded the same 

information for the CC dyads. Grading bias was thus 

minimized since the clues were specific and had to be either 

spoken or on the CC transcripts to be counted. 

SI.—The Decision form was used to determine the SI 

score. A dyad received one point for each correct reason 

they cited to free a nonguilty suspect. An additional point 

was awarded for correctly identifying the murderer. Thus, 

the total SI score was 7. 

CO.—A semantic differential (SD) scale was used to 

collect the data. Eleven case attributes were assessed, six 

of which were relevant. One point was awarded for each 

relevant attribute if both dyad members circled a response 

above "5" for that attribute. A response above "5" 

indicated that the respondent felt that that attribute was 

"quite" or "extremely" important. Since six attributes were 

relevant, the maximum CO score was six. 

PG•--An ad hoc SD scale consisting of nine items was 

developed to measure PG (see appendix B). Osgood's (6) 

three dimensions of semantic meaning: (1) evaluation, (2) 

potency, and (3) activity were used to construct the scale. 

Appendix F contains a full explanation of these dimensions. 

Three bipolar adjectives were selected for each dimension 

and then anchored in a descriptive short sentence to the 

concept of PG. To obtain a dyad score, the scale items were 

totaled and then averaged between the dyad members. 
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FP.—In a similar manner, a SD scale was developed to 

assess FP. A dyad FP score was derived by averaging 

dyad-member's total scores on the scale. 

CQ1.—Separate but indentical SD scales were used to 

measure the perception of guilt toward each suspect. These 

scales are illustrated in Appendix B. The dyad's deviation 

score from the correct solution was calculated as follows: 

(1) a dyad score was derived by averaging the two individual 

guilt-concept scores for the suspect who was guilty, (2) the 

correct solution was defined as the maximum number of scale 

points for the guilty suspect, and (3) the dyad deviation 

score was the difference between the correct solution score 

and the dyad score. 

CQ2•—An absolute difference score was computed for 

dyad-member total scores on each of the seven guilt-concept 

scales mentioned above. The total of the absolute 

difference scores represented CQ2. The smaller the score, 

the greater the degree of apparent coherence generated by 

the communication interaction. 

Pilot Tests 

Two pilot tests were conducted to determine if the 

cases and data-gathering instruments were workable, one for 

the CC and one for the F-t-F conferences. These tests aided 

in refining time projections, administrative procedures, and 

equipment/system capabilities. 
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Group Formation 

The recruitment form for subject participation and the 

informed consent form are illustrated in Appendix D. Both 

these forms were modeled after those used by Hiltz and 

others (3). The returned recruitment forms were divided 

into elgible and inelgible groups according to two criteria. 

First, only those individuals were elgible who answered 

"yes" to the question, "Is English your first language?". 

This was done to forestall a language difficulty problem 

which might have confounded the results. Second, only those 

individuals were elgible who circled a "2" or greater on the 

Typing Skill scale. A "2" appeared to indicate at least a 

basic familiarity with a typewriting keyboard. Such 

familiarity would lessen the editor training requirements 

and make the communication task easier for the experimental 

subjects in the CC mode. 

After this preliminary screening process, the forms 

were divided according to recitation sections. From the 

forty recitation sections available, twenty were randomly 

selected. The reason for randomly selecting twenty sections 

was to reserve an additional twenty sections for other 

faculty research projects. Within those twenty recitation 

sections, one hundred and fifty-five participants were 

selected randomly and scheduled for an experimental time 

session. The only limitation on the random assignment 

process was that the particular time assignment had to agree 
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with those marked by the subject as suitable on the 

recruitment form. 

Subjects were notified through their recitation 

instructors. They were asked to sign a list to confirm that 

they had received the message and planned on attending their 

assigned session. 

CC Procedures 

From fourteen to eighteen subjects (seven to nine 

dyads) were scheduled for each of the five CC experimental 

sessions. Once assigned to an experimental session, 

subjects were then randomly assigned both to a dyad and to a 

specific case version (either A or B). Within the computer 

lab there were two banks of terminals. All subjects who 

were to have case version "A" were assigned to one bank; 

those assigned to case version "B" to the other. Before 

each session began, monitors had logged onto the system 

using the specific ID assigned to each subject. A yellow 

post-it note with the subject's name was affixed to the top 

of each terminal so that subjects could find their correct 

terminal upon entering the room. 

When arriving, subjects were given a set of handouts. 

First was an index card which contained the following 

information: (1) dyad number, (2) names of the dyad 

members, (3) practice file names, (4) murder file names, and 

(5) the case version each partner would have—either A or B. 
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Second was a MUSIC learning guide (see Appendix E) 

specifically created for this experiment to train the 

subjects on the editor. The third and fourth handouts were 

two administrative forms—one to obtain their informed 

consent and one to request their pledge of confidentiality 

not to discuss the experimental case after the session. 

Examples of all administrative forms may be found in 

Appendix D. 

The session began with welcoming the subjects and 

introducing partners. Unless by chance previously 

acquainted, subjects knew their partners only by sight--no 

opportunity was provided to become acquainted prior to the 

conference. Forty-five minutes of the three and one-half 

hour session were devoted to training the subjects on the 

editor. The subjects learned a minimum set of eight 

commands necessary to accomplish asynchronous conferencing. 

All files used in the experiment had been previously 

created by the researcher with read and write priveleges for 

the owner; read only priveleges for the partner. 

Individuals edited their own files and entered all new 

information at the bottom of existing text. Partners could 

only read new information after it had been saved by the 

owner. Participants were taught how to read their partner's 

file and how to add to and save their own contributions. 

Two sets of files were used by each dyad, one for the 

practice session and one for the murder case conference. 
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Previous pilot testing had revealed that two hours 

should be sufficient to complete the asynchronous computer 

conference. Thus, after the case versions were distributed 

and directions read, the dyads were given two hours for 

their conference. The directions stated that by the end of 

the conference, the information requested on the Decision 

forms (see Appendix B) must say essentially the same thing 

and that the specific decision must be recorded in each 

partner's respective file. 

At the end of the two-hour conference, subjects were 

given the individual data-collection instruments (also in 

Appendix B). When completed, subjects received an 

extra-credit certificate (in Appendix D) to return to their 

recitation instructor. 

F-t-F Procedures 

A large room was set up with ten tables and tape 

recorders placed on each table. As with the CC sessions, 

seven to nine randomly preassigned dyads were scheduled for 

each of the five F-t-F experimental sessions. As subjects 

arrived, they were welcomed and asked to sit at the table 

where they found their name. On each table were handouts 

consisting of the following materials: (1) an index card 

stating dyad number, names of dyad partners, the last four 

digits of each member's social security number, and the 

specific case version each partner would have, (2) the 

informed consent form, and (3) the confidentiality form. 



75 

As with the CC mode, dyad members were unacquainted and 

knew their partners only by sight. When the administrative 

forms were completed, case versions were distributed, 

directions read, and prelabeled tapes placed in the 

recorders. The two versions of the case were color coded; 

the colored versions provided a control feature to 

discourage dyad members from exchanging cases. 

In contrast to the CC procedures, only one decision 

form was provided to the F-t-F dyads and they were directed 

to fill it in together. All other data-collection 

activities were identical to the CC conference. The 

Individual Rating forms (Appendix B) were given to each 

participant at the end of the conference and each dyad 

member filled in the forms individually. 

No-Communications Procedures 

Nineteen individuals were scheduled for one 

experimental session. The NC group met in a regular 

classroom large enough so that the subjects could spread out 

and work individually. These people read a version of the 

case which had all the information necessary to solve the 

problem. Each individual was asked to solve the problem and 

to complete several of the data-collection instruments. 

These subjects were asked to complete (1) the Decision 

form, (2) the seven guilt-concept SD scales, and (3) the SD 

scales for the case attributes. The number of variables 

which could be measured was restricted because there was no 
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group communication. Data was collected to measure SI, CO, 

and CQ1. 

Control for Extraneous Variables 

Control was provided for all the 

antecedent-communication variables listed in the temporal 

framework (Figure 4). To control for the type of task, the 

information-sharing problem used in this study is classified 

as a task-oriented activity. While there may have been 

socioemotional interactions, it is likely that the level of 

such interactions was low because the emotional involvement 

of the subjects was minimal. 

Other determinants held constant were the possible 

discrepancies both in power position held by the 

conversants, the semantics of the language used in 

conversations, and third-party intervention. There were no 

structured differences in power between dyad partners, and 

the information-sharing tasks required only general 

knowledge, thus limiting the influence of a semantic gap. 

Third-party intervention was not an issue. 

With the exception of requiring both English as a first 

language and knowledge of a typewriter keyboard, user 

attributes were not specifically controlled. Random 

assignment of subjects into experimental time sessions (and 

thus communication-mode treatment) and random assignment of 

subjects into dyads aided in controlling for the influence 

of specific user attributes. 
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Basic Assumptions 

It is assumed that the characteristics of the end 

user/systems analyst communication process discussed in the 

temporal theoretical framework are of significant value and, 

furthermore, may be structured to impact positively the 

communication process between end users and systems 

analysts. In addition to this general assumption, there are 

three specific assumptions regarding the temporal 

theoretical framework which are discussed below. 

1. The sharing of relevant, known information may 

continue to be a significant problem in end 

user/systems analyst communication interactions. 

Much of the literature ignores this issue to address 

the more complex problems of politically motivated 

suppression of information (5) or the problem of not 

learning to question status-quo organizational assumptions 

(1). However, much information that is factual and 

relatively free of political or social ramifications may 

still not be exchanged during preimplementation-requirement 

conversations. 

Factual information may be forgotten, not considered 

important, or not expressed due to the negative influence of 

one or more of the delineated characteristics of the 

communication process. One concrete example is the premise 
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that centrally located correspondence secretaries may not be 

familiar with unique departmental terminology. This premise 

was not considered in many decisions to establish a 

centralized word processing center. Subsequently, this 

oversight impeded the success of many of these centers. 

2. The temporal theoretical framework is an appropriate 

tool to study the end user/systems analyst 

communication process in the analysis of user 

information requirements. 

Although many of the same characteristics may apply to 

the problem-definition phase of the SDLC, the framework is 

based on the analytical, alternative evaluation, and 

decision-making activities commonly associated with the 

analysis phase of the SDLC. These activities will occur as 

project participants determine requirements to either solve 

the problem or to determine that there is no data-processing 

solution. 

3. The communication quality of an end user/systems 

analyst communication interaction will positively 

influence the potential for complete user 

specifications, and, therefore, the potential for a 

successful BCIS implementation. 
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There are many variables in addition to the 

solicitation and verification of user requirements which 

will affect a successful BCIS implementation. The review of 

the literature indicated that experts do not agree on the 

meaning of a "successful" implementation. However, it is 

generally agreed that a complete set of user specifications 

is related to the potential for a successful BCIS 

implementation. 

Definition of Terms 

The terms "computer conferencing" and "end user" have 

been used frequently in this text. This section provides 

succinct definitions of these terms. The other defined 

terms are variables from the temporal framework which were 

of current research interest. Although defined elsewhere in 

Chapter 3, they are redefined here for clarity. 

1. Computer Conferencing (CC) - "...a 

computer-facilitated mechanism for recording and 

using a textual transcript of a group discussion over 

varying lengths of time, by group members who may be 

geographically dispersed and who may interact with 

the transcript either simultaneously or at times of 

their own choosing." (8, p. 131) 

2. End User - A very general definition of an end user 

is anyone who interacts directly with a computer 
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based information system or who uses reports 

generated from such a system in their work. 

Rockhart and Flannery (9) have differentiated 

among the end-user population and have found six, 

separate categories of end users: (1) nonprogramming 

end users, (2) command level users, (3) end-user 

programmers, (4) functional support personnel, (5) 

end-user computing support personnel, and (6) DP 

programmers. Although the temporal framework may 

apply to each category, it may be more directly 

applicable to the first two categories. These 

categories refer to end users who have minimal 

knowledge of computing, and who desire a BCIS to 

facilitate their present work—clerks, personnel 

specialists, and accountants are examples. 

Traditionally, systems analysts have interviewed this 

type of end user in the process of developing a set 

of user specifications for a BCIS. 

3. Amount of Information Shared (AIS) - The amount of 

known, relevant data elements shared during an end 

user/systems analyst communication interaction that 

have meaning in the construction of user 

specifications for a BCIS. 
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4. Significance of the Information Shared (SI) - The 

degree to which the major decision or solution is 

based on relevant and significant information as 

opposed to non-relevant and insignificant information 

(5, p. 171). 

5. Comprehensiveness (CO) - The degree to which the 

group's decision or solution reflects a response to 

all the dimensions of the problem under consideration 

(5, p. 171). 

6. Perception of progress toward goal (PG) - An 

individual's perception of how worthwhile the 

problem-solving session is in terms of the progress 

made toward stated goals and objectives. 

7. Perception of freedom to participate (FP) - "The 

opportunity to speak when a relevant idea comes to 

one's mind" (2, p. 107). 

8. Communication Quality (CQ) - The measurement of the 

effectiveness of the end user/systems analyst 

communication process to generate systems 

requirements that will increase the potential for a 

successful system implementation. 
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CHAPTER V 

RESULTS AND DATA ANALYSIS 

Data was collected, initially screened for usability 

and reliability, and scored. Following these procedures, 

the hypotheses were tested. Using the Statistical Package 

for Social Sciences (SPSS-X), Multivariate Analysis of 

Variance (MANOVA) was used to test H1 - H5, and Stepwise 

Multiple Regression (SMR) was used to analyse H6a and H6b. 

The alpha level set for the rejection of each null 

hypothesis was .05, and each hypothesis was tested according 

to the statistical form: HQ : p = 0, H]_: p / 0. 

Preliminary Analyses 

Two preliminary procedures were completed with the raw 

data prior to scoring the experimental variables. The first 

procedure was to consider the data obtained on the 

Comprehensiveness scale to determine whether the noncritical 

attributes could be justifiably eliminated from further 

analysis. Cronbach's alpha (1) was used in the second 

procedure to determine the reliability of the other SD 

scales used for data collection. The purpose of the second 

procedure was to reduce measurement error by eliminating any 

data items which detract from the reliability coefficient 

for the entire scale. Cronbach's alpha tests the internal 
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consistency of test items by determining all possible 

split-half correlations. 

The Comprehensiveness Scale 

Eleven case attributes were included in the 

Comprehensiveness data-collection instrument; six of these 

attributes (blood type, height, age, location at 7 p.m., 

location at 10 p.m., and weight) were critical for solving 

the case. The other attributes (vehicles, shoe size, hair, 

tatoos, and eye color) were not critical. It was expected 

that the subjects as a whole would be able to discriminate 

between the critical and noncritical attributes. If this 

proved true, then the noncritical attributes need not be 

considered in the measurement of CO since the research 

interest was to consider possible group differences on 

critical-attribute assessment. 

The two histograms, portrayed in figures 7 and 8, 

demonstrate that the expectation was valid, subjects as a 

whole were able to discriminate between the important and 

nonimportant case attributes. Figure 7 shows the percentage 

of total responses greater than "5" for the critical case 

attributes. Figure 8 illustrates the same information for 

the noncritial case attributes. A response greater than "5" 

meant that the respondent considered that attribute either 

"quite" or "extremely" important in solving the murder. 

Since the differentiation is apparent (the noncritical 

attributes were indeed considered noncritical), measurement 

of CO was focused entirely on the six critical attributes. 
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Attr ibute 

Blood 
type XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Height xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

Age xxxxxxxxxxxxxxxxxxxxxxxxxx 

Location at 
7 p.m. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

Location at 
10 p.m. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

Weight xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

Percent 
10 20 30 40 50 60 70 80 90 

Fig. 7—Percentage of >5 responses for the six 
critical case attributes. 

Attr ibute 

Vehicle xxxxxxxxxx 
Shoe size xxxxxxxxxxxxxxxx 

Hair XXX 

Tatoos XX 

Eye color X 

Percent 
10 20 30 WO 50 W 70 "HO 90 

Fig. 8—Percentage of >5 responses for the five 
noncritical case attributes. 
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Scale Reliability 

The second preliminary data-analysis procedure was to 

compute the reliability of the seven guilt-concept scales, 

the progress toward the goal scale, and the freedom to 

participate scale. Several items in each scale were removed 

from further analysis when Cronbach's alpha (reliability 

coefficient) revealed that reliability for the whole scale 

was improved with the elimination of these items. 

Guilt-concept scales.—For each of the seven 

guilt-concept scales displayed in Appendix B, reliability 

was improved by eliminating the fourth and fifth items; the 

improvement for each scale is shown in Table II (this table 

and all other data-analysis tables are located in Appendix 

C) . Items 4 and 5 were meant to measure the potency of the 

respondents' impression of guilt. In other words, how 

precise was the evidence, and how great were the chances for 

an error in judgment. It appears that respondents were much 

more willing to evaluate the evidence for arrest (items 1-3) 

than they were to conclude that there was enough evidence to 

convict the suspect (items 4 and 5). 

Table III shows the individual scales, Cronbach's 

alpha, and the corrected item-total correlation for the 

three remaining scale items. The lower-limit on acceptable 

item-total correlations (or item discrimination 

coefficients) is generally thought to be from .25 to .35 (4, 

7) . 
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Progress toward the goal scale (PG).—Reliability 

results for the PG scale are illustrated in Table IV. 

Cronbach's alpha was improved from .72 to .75 after the 

second item on the scale—progress toward the goal was 

formal/informal—was removed. Table IV paraphrases the 

eight items retained, and cites the corrected item-total 

correlation for each item. 

Freedom to participate scale (FP).—Table V shows 

reliability results for the FP scale in a similar format. 

For this scale, items three (the opportunity for my 

participation was unique/commonplace) and item nine (my 

level of participation was typical/atypical) lowered 

Cronbach's alpha and thus were eliminated. With these items 

removed, Cronbach's alpha improved from .66 to .75 for the 

seven items remaining. 

Testing the Hypotheses 

Scores were derived for each variable. Table VI 

summarizes the variables, source of experimental data, and 

measurement techniques used. Comparative statistics were 

computed for the no-communications (NC) group on SI, CO, and 

CQ1. Since the NC group was composed of individuals instead 

of dyads, CO and CQ1 were scored on an individual basis. As 

these two variables were scored as an average between dyad 

members for the F-t-F and CC groups, the statistics in Table 

VII are only roughly comparable. Nevertheless, the general 

findings are that the F-t-F group performed best on SI and 
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CQ1, and the CC group came in third on all three variables 

(SI, CQ1 and CO). The NC group mean indicated a slightly 

better performance over the F-t-F group on CO. 

MANOVA: Hypotheses 1-5 

MANOVA was the statistical test used for Hypotheses 

1-5. Succinctly, the null hypotheses stated that AIS, SI, 

CO, PG, and FP would not differ for different CM (CC and 

F_t-F). The relationships among the dependent variables 

(AIS, SI, CO, PG, and FP) and the independent variable, CM, 

meet the criteria established for MANOVA as described by 

Hair and others (2, p. 144). 

...MANOVA examines the relationship between a 
combination of two or more dependent response measures, 
presumed to be metrically-scaled, and a set of predictor 
variables which are nonmetric (categorized). This 
simultaneous test for the effect on the combination of 
criterion variables is important because in most cases, 
the criterion variables are not really independent but 
correlated since they were obtained from the same 
individuals or subjects. 

To minimize the possibility for an alpha error--that 

the null hypothesis is rejected when it is, in fact, 

true—MANOVA requires larger mean differences for 

significance (5). A "multivariate generalization of the 

two-sample t̂  test" (5, p. 208) was the specific MANOVA 

statistic used to test Hypotheses 1-5. 

Table VIII displays the means and standard deviations 

of each dependent variable for each communication mode. To 

provide a point of reference for the mean scores, the 
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maximum score available for each dependent variable is also 

included in this table. 

There are two things apparent from an examination of 

Table VIII. First, mean scores were higher for the F-t-F 

communication mode for each dependent variable analyzed. 

Second, the standard deviation scores for the PG and FP 

variables suggest much variation—particularly for the CC 

treatment. 

Indeed, PG and FP do not meet the homogeneity of 

variance assumption for MANOVA, and CO barely meets the 

assumption ,(p < .057). The results of the Bartlett-Box test 

for each dependent variable are cited in Table IX. 

In addition, the Box's M multivariate test for 

homogeneity of dispersion matrices proved significant: 

Box's M = 71.32650 
F with (36, 13782) DF = 1.71642 

p = .005 (approx.) 

Regardless of these results which indicate that the 

homogeneity of variance assumptions for MANOVA were not met 

by all the dependent variables, geometric transformation of 

the variable scores was not considered necessary. This is 

because robustness of MANOVA significance is expected, 

regardless of the homogeneity of variance tests, provided 

sample cell sizes are equal (3, 8). In the present study, 

each cell had an equal number (N = 33). 

Table X summarizes the MANOVA results. The mean 

differences for each dependent variable (AIS, SI, CO, PG, 
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and FP) proved significant (for PG and SI, p < .005; for 

AIS, CO, and FP, p < .001). Therefore, each null hypotheses 

(HI through H5) was rejected. Specifically, there were 

significant differences between CM and AIS (H1), SI (H2), CO 

(H3), PG (H4), and FP (H5). Furthermore, from previous 

observation of higher F-t-F mean values for each dependent 

variable (Table VIII), it is evident that the significance 

favors the F-t-F conferencing mode. 

SMR: Hypotheses 6a, 6b 

Hypotheses 6a and 6b stated that there would be no 

significant relationship between either CQ1 (deviation from 

the correct answer) or CQ2 (degree of convergence) and a 

hierarchically ordered, linear combination of CM, AIS, SI, 

CO, PG, and FP. To test H6a and H6b, six independent, or 

predictor, variables (CM, AIS, SI, CO, PG, and FP) were 

regressed both on the dependent variables CQ1 (H6a) and CQ2 

(H6b). The SPSS-X procedure used was SMR; this procedure is 

flowcharted in Figure 9-

The correlation matrix for the independent and 

dependent variables cited above is presented in Table XI. 

Examination of the correlation matrix reveals that SI has 

the highest simple correlation (-.667) with the first 

dependent variable, CQ1. Likewise, AIS exhibits the highest 

simple correlation (-.445) with the second dependent 

variable (CQ2). Therefore, according to step 1 in figure 3, 

SI would be the first variable considered in the SMR for CQ1 
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STEP NUMBER 

j Select Predictor Variable to Examine 
Criterion Highest Correlation With Dependent Variable 

I 
Is Percent Variation Explained Statistically Significant? No 

Yes 

Are Other Predictors Avai lab le?] -^ No)-*1 Final 
Predictive Equation 

No prediction 
possible with 
Mult iple 
Regression 

Yes 

Select a New Variable To Be Added To 
Predictive Equation 
Criterion. Highest Partial Correlation 
With Dependent Variable. 

Is Variance Explained by All Variables 

Now Signi f icant7 

Criterion. Partial F Tests For 
Each Variable In Equation. 

[Examine Appropriateness 

r 5 ~ 

Drof Drop Non-Signif icant Variables. 

Pig. 9--Stepwise Multiple Regression Procedure 

from Hair and others (2, p. 61) 

and AIS in the same procedure for CQ2. The summaries 

presented in Tables XII and XIII confirm that these two 

variables were selected in Step 1 of the respective analyses 

and met the criteria for retention upon the selection of a 

second variable in Step 2. 

Note from Table XI that AIS and SI are highly 

correlated independent variables (.708). Because of this 

high correlation, it is unlikely that SI would explain 

significant additional variance in CQ1 that was not already 

explained by AIS. Indeed, when SI was selected, the partial 

correlation value for AIS and CQ1 was -.06756. In a similar 
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manner, once AIS was selected in Step 1 of the SMR procedure 

for CQ2, the partial correlation of SI and CQ2 was only 

-.04063. By rejecting the inclusion of two highly 

correlated independent variables, SMR addresses 

rnulticollinearity problems. 

From the summary presented in Table XII, hypothesis 6a 

may be rejected. Hypothesis 6a stated that there would be 

no significant relationship in CQ1 for a hierarchically 

ordered linear combination of CM, AIS, SI, CO, PG, and FP. 

The results show that there was a highly significant 

relationship (p < .001) for the combination of SI and CM. 

The ADJRSQ value (.5067) adjusts the RSQ value to better fit 

the model for the specific population used (5). 

As with all multiple linear models, the general form of 

the (unstandardized) regression equation in the stepwise 

mode is: 

Y1 = A + B iXi +B 2)^
 + Bk Xk 

where: 

Y1 = estimated value for Y 

A = Y intercept 

Bj_ = regression coefficient 

X.̂  = independent variables 

The prediction equation for CQ1 (Y ) is as follows: 

CQ1 = 14.79461 + (-1.50926 * SI) + (-2.56313 * CM) 
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Since CM was coded as a dummy variable (CC = 0, F-t-F = 1), 

it is apparent that F-t-F would lower the predicted CQ1 

score by 2.56313 points. A lower score represents less 

deviation from the correct answer. 

According to the summary statistics presented in Table 

XIII, Hypothesis 6b is also rejected. Hypothesis 6b stated 

no significant relationship in CQ2 for a hierarchically 

ordered linear combination of CM, AIS, SI, CO, PG, and FP. 

SMR uncovered a significant relationship (p < .001) for the 

combination of AIS and PG (ADJRSQ = .2389). The specific 

predictive equation generated through SMR is: 

CQ2 = .0000 + (.0016 * AIS) + (.0225 * PG) 
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CHAPTER VI 

CONCLUSIONS 

R e v i e w 

The problem motivating this research is that 

ineffective communication may hamper systems development 

efforts. Departing from past research efforts to assess the 

optimal amount and characteristics of user participation m 

systems development (7, 9), this study concentrated on the 

group communication process and on group productivity 

(interpreted as communication quality) for a specific type 

of task. The task is described by Herold (2) as one 

involving a high degree of technical skill, but a relatively 

low degree of social interaction. 

The specific task chosen required reading a case study, 

screening the case for relevant information, differentiating 

important data from nonimportant data, and sharing 

information with a communication partner. The information 

thus shared had to be integrated with that shared by the 

partner in order to correctly solve the case. Since the 

communication participants had little emotional involvement 

in the outcome, the socioemotional aspects of the 

communication process were fairly low. Although the 

technical complexity was not as great as in a typical BCIS 

development effort, the intellectual activities of 

searching, screening, sharing, and integrating information 

95 
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may be analagous to similar communication processes 

involving end users and systems analysts pursuant to 

developing a BCIS. 

The current research was based on a temporal framework 

(Figure 5) developed to identify variables which may 

influence end user/systems analyst communication during the 

analysis of user requirements. Four columns of variables 

appear in this framework. Column I contains 

antecedent-communication variables. These variables are 

individual or environmental in nature and create the 

specific frame-of-reference for a communication interaction. 

Human attributes and organizational variables constitute the 

majority of antecedent-communication variables. 

Communication mode variables, or the channel selected 

for communication, are displayed in Column II. Although 

face-to-face interviewing between systems analysts and end 

users is common, there are other alternatives. 

Teleconferencing is one alternative, the aysnchronous 

computer conference is a subset of teleconferencing. 

Column III displays post-communication variables, those 

variables which may be assessed directly after a 

communication interaction. Three general categories are 

included in the post-communication variables: (1) the 

amount of information shared, (2) productivity dimensions, 

and (3) satisfaction dimensions. 

Finally, the variables in Column IV, outcome-result 

variables, indicate a longer, cumulative time focus. These 
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variables represent the final assessment of one or more end 

user/systems analyst interview sessions in terms of 

communication quality and convergence. Communication 

quality is defined as the effectiveness of the end 

user/systems analyst communication process to generate 

systems requirements that will increase the potential for a 

successful system implementation. Convergence attests to 

the degree of mutual understanding and agreement evident 

between the end user and systems analyst on the decisions 

made during, or as a result of, the requirements 

interv iew(s). 

Several variables from the temporal framework were 

selected to study in an experimental design. Criteria for 

variable selection were twofold: feasibility and 

practicality. Feasibility determined whether or not a 

variable could be operationalized adequately to be used with 

a student population; practicality focused on the possible 

experimental results--whether or not the results might be 

useful to BCIS practitioners. The variables selected are 

designated with an asterisk on Figure 5. 

Two theoretical models were used to generate 

hypotheses. The first portrayed communication mode (CM) as 

a possible functional determinant of the amount of 

information shared (AIS), the significance of the 

information shared (SI), the comprehensiveness of the case 

attributes considered (CO), and two perceptual variables: 
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progress toward the goal (PG) and freedom to participate 

(FP). The second model showed communication quality (CQ) as 

a possible function of CM, AIS, SI, CO, PG, and FP. In both 

models, the information available (IA) is held constant. 

The experiment was structured around a case (a murder 

to be solved) which contained attributes amenable to 

operationalizing the variables. There were two versions of 

the case, identical except for specific clues which had to 

be shared in order to accurately solve the case. Therefore, 

IA was controlled, and AIS (the number of clues shared) was 

measurable. There were definite circumstantial reasons why 

all but one of the suspects could not have committed the 

crime (SI), and the correct case attributes were identified 

in advance (CO). CQ was measured in two ways: (1) dyad 

averaged deviation score from the correct answer (CQ1) and 

(2) a measure of convergence—the total of the absolute 

differences between dyad partners on seven guilt-concept 

scales (CQ2). PG and FP were assessed through scoring SD 

scales related to each concept. CM was represented by 

face-to-face (F-t-F) conferencing and computer conferencing 

(CC) in an asynchronous mode. 

Subjects were selected from a general communication 

class and randomly assigned to experimental treatment (F-t-F 

or CC) and to dyad groupings. There were 33 dyads in each 

mode. CC was simulated through passing information through 

public files. The files allowed read and write priveleges 
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for the owner, read only priveleges for the partner. The 

entire file was available for reading, newest additions were 

made at the bottom of the file. Training to use the system 

occurred at the beginning of the CC experimental session. 

Discussion of Results 

The data collected were used to assess the reliability of 

the SD scales. Several scale items were dropped from 

further analysis in order to maximize Cronbach's alpha, or 

the reliability coefficient for the entire test. Then, 

eans and standard deviations were compared for the the 

F-t-F, CC, and NC groups on the variables SI, CO, and CQ1. 

Following these procedures, Hypotheses 1-5 (based on the 

first theoretical model), were tested by a MANOVA procedure; 

hypotheses 6a and 6b (based on the second theoretical model) 

were tested through SMR. Tables XIV, XV, and XVI present a 

summary of the statistically significant findings. All of 

the null hypotheses were rejected, and the results strongly 

favor F-t-F conferencing for solving task-oriented, 

information-sharing problems analagous to the case used in 

the present study. 

Experimental Significance 

No-communications group (NC).—The expressed purpose of 

this group was to test the difficulty of the case with no 

intervening communication variables. Since the subjects in 

this group had all the necessary information at hand, it was 
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expected that these subjects would readily be able to solve 

the case; however, the results were not as expected. 

In view of the different N (NC group = 19, F-t-F and CC 

groups = 33) and due to the different scoring method for 

CO and CQ1 (individual for NC, dyad average for F-t-F and 

CC), the mean comparisons presented in Table VII provide 

only a rough estimate. Yet the data suggest that the F-t-F 

group performed best of the three groups on SI and CQ1, and 

that the NC group was superior to the CC group on these two 

variables. The mean comparison for CO shows a slightly 

better performance for the NC group compared to the F-t-F 

group, while the CC group mean was again the lowest. 

Although interpretation of these findings is difficult, 

it appears that group problem-solving in the F-t-F mode may 

be superior than either individual or asynchronous CC 

problem-solving in the following respect. F-t-F 

communication interaction may provide a better means for 

reflecting, analyzing, and integrating factual information 

to derive more relevant reasons in support of a decision 

(SI) and for increasing the likelihood of forming a correct 

solution (CQ1). This interpretation supports the UISD 

premise—systems design will benefit from user involvement. 

Results of this mean comparison do indicate that CC in an 

asynchronous mode is less effective than either F—t—F or 

individual problem—solving methods. As far as the original 

objective for the NC group—ease in solving the case the NC 
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deviation score from the correct answer (6.684 from a no-

deviation score of 0) demonstrates that the case was 

moderately difficult, but solvable. 

Hypotheses 1-5.—The MANOVA results for hypotheses 1-5 

run counter to Rice and Williams' (8) synopsis of previous 

studies assessing the value of CC for sharing information. 

They concluded that CC has been generally accepted for 

information exchange. However, it is not clear whether the 

previous studies were limited to the asynchronous mode, nor 

whether these studies focused on problem-solving in addition 

to information exchange. 

Casual information sharing, or responses to information 

requests, constitute a different user context than the 

mandate to solve a problem by sharing information from a 

geographic distance. Results of the present study suggest 

that asynchronous CC has a detrimental effect on the 

thoroughness of information exchange (AIS); on the relevance 

of the information shared in terms of making the correct 

decision (SI); and on the completeness of the consideration 

given to problem dimensions (CO). 

The finding that PG suffered in the CC mode supports 

conclusions made by Hiltz and others (3) and Williams (11) 

who found that dissention was more evident when 

communicators were geographically separated by a 

telecommunication link. Perception of progress in task 

accomplishment may deteriorate when communicators are 
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required to wait for a response or receive a reply that was 

not quite what was expected. The latter situation would 

require another inquiry and a new wait for a reply. Perusal 

of the CC transcripts indicates that some clues shared were 

not noticed immediately by the dyad partner. This may have 

been due to the lack of immediate feedback which, in turn, 

may have impeded one's perception of PG. 

FP has not heretofore been assessed in a similar 

manner. Hiltz and others (3) focused on the actual amount 

of participation and concluded that dominant individuals are 

more apparent in the F-t-F mode. They interpreted this 

finding to mean that less dominant individuals may feel 

freer to express themselves in a CC mode without nonverbal 

pressures. In the present study, the actual amount of 

participation was not measured. Instead, FP was a measure 

of one's perception of freedom to express a thought if 

desired. In that context, individuals who contributed less 

may have perceived their FP high, they just did not desire 

to contribute more than they did. 

As Table XIV illustrates, FP was also significantly 

lower in the CC condition. This result, however, is 

difficult to interpret. It may be that FP was hampered due 

to asynchronous communication and had little to do with the 

lack of nonverbal pressures. In other words, the 

personality characteristics of the dyad partner may not have 

been reflected in the FP score. Rather, since communication 
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was indirect, more verbal partners may have felt frustrated 

in their communication efforts and that may have lowered the 

FP score in the CC mode. 

Hypothesis 6a.—Table XV reveals that CQ1, a measure of 

the averaged deviation score from the correct answer, was 

very significantly (p < .001) related to the SI of the 

discussion and to the CM used. Further, due to the coding 

of the dummy variable, CM, it is evident from the predictive 

equation that F-t-F conferencing may enhance CQ1. Although 

AIS was also related to CQ1 in the simple correlation matrix 

(-.515), the SMR procedure bypassed AIS because the 

inclusion of this variable did not explain sufficient 

additional variation to that already explained by SI. 

It is likely that comprehensive information exchange 

will enhance communicators' ability to create relevant, 

supportive arguments for user specifications. However, 

having this information at hand does not mean that it will 

be perceived as relevant, and it is the perception and use 

of relevant information that is more closely related to 

communication quality (deviation from correct answer). 

Recognizing the moderate correlation (.5067) between 

SI, CM and CQ1, only tentative conclusions are warranted. 

One such conclusion is that decisions based on relevant 

reasons may be a primary objective in formulating user 

requirements. Furthermore, asynchronous computer 

conferencing may not be a desirable alternative to the 
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traditional F —t—F conference for task—orisntsd, 

decision-making interview sessions. 

Hypothesis 6b.——Although Table XVI indicates high 

significance (p ^ .001) for the relationship of two 

variables, AIS and PG, to convergence (CQ2), the actual 

amount of correlation is small (.2389). This amount is 

minimally useful and of small practical value. Yet it is 

reasonable that these two variables are related to CQ2. The 

results do support the research cited below. 

The finding that AIS is related to CQ2 (theoretically 

defined as the amount of mutual agreement and understanding 

from a communication interaction) tends to confirm the 

theoretical model presented by De Brabander and Thiers (1). 

They cite mutual agreement and exchange of all available 

information as twin criteria for a successful decision to 

proceed or halt a potential BCIS. 

Experimental Limitations 

Confounding variables.—All the MANOVA results were 

extremely significant (p < .001). However, two confounding 

variables interacting positively with CM may have had an 

effect on the results. First, the asynchronous 

communication was simulated via MUSIC and the IBM 3270's 

editor. Therefore, the system was not geared for novice 

users and none of the groupware facilities recommended by 

Kerr and Hiltz (5) were available. Probably a portion of 

the findings against CC are directly attributable to the 
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specific simulation of asynchronous conferencing used in the 

study. 

Second, the asynchronous conference did not occur in an 

"natural" environment. An often cited advantage of an 

asynchronous conference is that participants are able to log 

on and contribute on their own time. Such was not the case 

with this study. The two-hour timeframe was fixed. In 

order to increase internal validity, subjects were not 

allowed to confer when they wished because there would have 

been no control for verbal discussion of the case. However, 

the absence of a more "natural" environment for the 

occurrence of asynchronous conferencing limits the relevance 

of the results obtained. 

Design Limitations.—Since the temporal framework 

portrays variables pertinent to an end user/systems analyst 

communication interaction, and this study used variables 

from this framework, the simulated communication process was 

artifical. That is, subjects were not real world end users 

nor systems analysts, nor did they perform a designated role 

as an end user or systems analyst. Moreover, the case was 

not based on a BCIS requirement-analysis situation. Both 

partners sought a common goal and were equipped with 

information which, if shared, would aid them in reaching 

that goal. Neither a common-goal orientation nor "perfect" 

information are generally available in the real world. All 

these factors serve to limit the generalizability and 

external validity of any results obtained. 
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There are, however, valid reasons for using a "general 

knowledge" case and selecting "naive" subjects (naive in 

respect to potential end user/systems analyst communication 

problems). Internal validity is enhanced because the 

variables are quantifiable. In an actual 

requirements-analysis interview, the IA would be difficult 

to know, as would the specific AIS. By knowing the number 

of relevant case attributes and the specific reasons for 

rejecting competing alternatives, the CO and the SI of the 

conference discussion could be measured. CO and SI would 

also be extremely difficult to assess outside of a 

laboratory setting. 

Furthermore, by using tasks that required only general 

knowledge, the potential problem of task complexity was not 

as severe. In a recent series of experiments conducted at 

the University of Minnesota, Jarvenpaa and others (4) found 

that their original IS-related tasks were overly complex and 

harmed internal validity. Hypotheses concerning decision 

quality were not supported and the researchers discovered 

that when the subjects made the right decision, they often 

did so for the wrong reasons. 

The use of naive subjects permitted random selection 

and assignment to communication-treatment mode. This 

provided the opportunity to limit the influence of other 

significant variables (e.g. user attributes). If experts 

in an end-user business domain and experts in system 
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analysis were used, this would necessitate a selection 

variable, thus compounding the design complexity. Then too, 

there is the issue of what particular end-user business 

domain to select, as well as which type of end user from the 

Rockhart and Flannery typology (9). For example, if 

accountants, classified as command-level end users, were 

selected, the results would not be generalizable to other 

business domains, nor to other types of end users. 

Another design limitation is the experimental time 

involved. A possibly better treatment might have been to 

have each dyad perform in each mode and use alternate 

problems. However, the current design required up to three 

and one-half hours of each subject's time. Doubling the 

time requirement was not feasible from a scheduling 

perspective, plus it would have been difficult to recruit 

subjects willing to devote that much time to the experiment. 

Although the specific question was not asked, it is 

very probable that asynchronous computer conferencing was a 

novel experience to virtually all of the subjects using this 

mode. Therefore, this unfamiliarity might have influenced 

the results. On the other hand, asynchronous computer 

conferencing is a relatively new communication mode, and 

there are few end users or systems analysts experienced with 

computer-mediated conferencing. Rice and Williams (8) note 

that increased familiarity with CC is associated with more 

acceptance and willingness to use the medium. 
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Finally, the SD is an imperfect measuring instrument, 

and five of the variables were measured using SD scales 

(CO, CQ1, CQ2, FP and PG). A description of the SD 

measurement technique and the pertinent reliability/validity 

issues are described in Appendix F. 

In brief, to use the SD technique, a researcher must 

make assumptions about the equality of the interval points 

on the scale—true metric intervals may not be proven. 

However, when true metric scales have been compared to SD 

scales using the same data, similar results have been 

obtained (7)» From the analysis in Appendix D, it appears 

that the SD scales are a practical and economical method of 

obtaining data, and that the use of SD scales is acceptable 

provided that the concepts are not particularly salient to 

the subjects (i.e., emotional involvement is not high). 

Directions for Further Research 

The present study could be directly improved in a 

similar design incorporating two changes. First, a more 

sophisticated conferencing system, perhaps menu driven and 

tailored to the case discussion at hand, may improve the 

results of asynchronous conferencing. Second, asynchronous 

conferencing may be allowed to occur naturally. Separating 

subjects by a geographic distance and allowing them to 

confer when they wished, would be an improved test of the 

value of asynchronous conferencing. 
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Beyond this step, a field experiment in an actual 

business setting would be an appropriate extension of this 

research. It is feasible that a simulated business case for 

a particular functional area may be created in the same 

format as the case used in the present study. The amount of 

information available (IA) could be controlled, and the 

specific information divided between case versions (AIS). 

Definite reasons (SI) may be designated in advance for 

rejecting competing alternatives and woven into the case. 

Case attributes may also be previously determined (CO). If 

this were done, and tested within the same functional area, 

the design would be more realistic and the results would be 

more externally valid—at least for that particular 

functional area. 

Perusal of the temporal framework suggests many 

variables which influence interpersonal commmunication 

interactions between end users and systems analysts. 

Focused research is needed on how these variables 

interrelate. For example, personality variables (a subset 

of the human attributes variable) may be strongly related to 

a preference for communication mode, or perception of 

progress toward a goal. Other pertinent research questions 

are (1) does familiarity with a communication mode affect 

communication quality, and (2) could alternative 

communication modes (e.g., CC) be used more effectively in 

combination with more traditional modes (e.g., F-t-F)? 
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Research contributions are also needed to determine how 

these variables may be best operationalized and measured in 

an end user/systems analyst communication context. 
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MURDER ONE INSTRUCTION SHEET 
COMPUTER CONFERENCE 

INSTRUCTIONS: 

1. The threat of violence between various factions of organized crime, 
over the control of narcotics, imperils the tranquility of your com-
munity. To combat this threat, the commissioner has directed a step-up 
in the activity against criminal organizations within your community. 

2. You and your partner are two top detectives who have been assigned to the 
Organized Crime Bureau within your department. 

3. Charly "Poppa" Hasson's gang has been singled out for particular 
attention by your team. 

4. Your task becomes complicated when murder occurs during your investi-
gation . 

5. Your task, working together, is to consider the circumstantial evidence 
surrounding the murder. Assume that it is possible to arrest a 
suspect on the basis of circumstantial evidence. 

6. By the end of two hours, you must: (1) identify and arrest one suspect 
from the members of the Hanson gang, or (2) decide that there is not 
enough information to arrest any current suspect. In either case, you 
will need to support your decision. 

7. Several facts about the case are provided; some of these facts are 
relevant and some are not relevant to solving the case. Both case 
versions and data sheets (A and B) are similar; however, each contains 
some unique clues. In order to solve the case, you must share clues 
through your computer files. You may take written notes from the 
information viewed on your screen. 

8. As you arrive at your decision, record your answers to the questions on 
the decision form provided. You and your partner's decision and 
answers to the questions about each suspect must be essentially the 
same. Pass messages back and forth to assure that your responses 
are similar. BEFORE YOU COMPLETE THE CONFERENCE, YOU AND YOUR PARTNER 
MUST RECORD YOUR MUTUAL DECISION IN YOUR RESPECTIVE FILES. When you 
have done so, please await further instructions. 

9. Take 10 to 15 minutes to read the case and data sheet and consider the 
evidence individually—before you begin to share information with your 
partner. 
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MURDER ONE INSTRUCTION SHEET 
FACE-TO-FACE CONFERENCE 

INSTRUCTIONS: 

1. The threat of violence between various factions of organized crime, 
over the control of narcotics, imperils the tranquility of your com-
munity. To combat this threat, the commissioner has directed a step-up 
in the activity against criminal organizations within your community. 

2. You are two top detectives who have been assigned to the Organized 
Crime Bureau within your department. 

3. Charly "Poppa" Hasson fs gang has been singled out for particular 
attention by your team. 

4. Your task becomes complicated when murder occurs during your investi-

gation . 

5. Your task, working together, is to consider the circumstantial evidence 
surrounding the murder. Assume that it is possible to arrest a 
suspect on the basis of circumstantial evidence. 

6. By the end of two hours, you must: (1) identify and arrest one suspect 
from the members of the Hanson gang, or (2) decide that there is not 
enough information to arrest any current suspect. In either case, you 
will need to support your decision. 

7. Although case versions and data sheets (A and B) are similar, each 
contains some unique information. In order to solve the case, you must 
verbally share your information. You may not exchange case versions, 
but you may take notes. 

8. As you arrive at your decision, record your answers to the questions on 
the DECISION form provided. When the conference is finished, record 
your decision in the space provided. When completed, submit the 
DECISION form to the research assistant and await further instructions. 

9. Take 10 to 15 minutes to read the case and data sheet and consider the 
evidence individually—before you begin to share information with your 
partner. 
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MURDER ONE: CASE A 

Charly "Poppa" Hasson has been linked to organized 
crime by both Federal and state Organized Crime Task Forces. 
Information has been received that Poppa Hasson has formed a 
gang of his own and is engaged in heavyweight narcotics 
traffic. Recent investigations by your department have 
disclosed the identity of seven members of the Hasson gang. 
Further investigations and surveillance have revealed that 
the members of the gang are actively engaged in narcotics 
distribution despite severe pressure from the Joint 
Organized Task Force. Confidential information has 
disclosed a widening rift between members and Charly Hasson; 
members of the gang have accused him of "skimming off the 
top." Threats have been made by gang members to blow Charly 
away if he doesn't shape up. 

As a result of the threats, Poppa has been making 
himself scarce and rarely meets more than one gang member at 
a time. He has secluded himself in an apartment in a remote 
part of town, a relatively safe location unknown to the gang 
members. An informant has told your department about 
Hasson's hideout, and a legal wiretap has been installed on 
his telephone. Several days have gone by, and no action has 
been indicated by the tap. On September 30, at 7:03 p.m., 
Charly made a call to an undetermined public phone booth, 
and a taped conversation was recorded as follows: 

Unknown Person: "Yeah?" 
Poppa (Charly): "Eh, I got a big one; meet me at the 

club at 10:30." 
Unknown Person: "O.K." (Clicks off.) 

Past information indicates the club to be the Starlight 
Hunting & Fishing Club at 197 Kenmore Street, a secluded 
place used in the past for gang meetings. Other information 
has divulged that some heavyweight drugs have come into 
town. Thus, it appears that Poppa may be getting a slice of 
the action. With this in mind, your squad C.O. decides to 
cover the club and put a close surveillance on all suspects 
at the location. Surveillance at 7:00 p.m. had previously 
disclosed that Jumbo and Benjie's whereabouts were unknown; 
Hot Dog and Gypsy were near an offtrack betting office, 
Digger had just boarded a plane in NYC, and Blue Eyes was in 
the vicinity of a social club. 

The Joint Task Force, having information confirming a 
big shipment to the city, swings into action at 9:00 p.m. 
this date and simultaneously rounds up suspects who might be 
involved. The sweep nets twenty suspects, including Johnny 
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Frog Eyes, Harry Hinge, Bruce Comma, Benny Carato, Sam 
Perez, John Smith, Frankie Lagas, Mike Crupa, Danny 
Skidmore, Frankie Todd, Signey Hall, Jackie Leod, and Cary 
Crooke. All are known by the department to be actively 
engaged in illegal narcotics traffic. 

The stakeout at Poppa's house reports that he leaves at 
9*30 p.m. but he loses the tail at about 10:00 p.m. on the 
other side of town. Armed with this information, the team 
moves to 197 Kenmore Street. 

At 10:15 p.m. the first unit of the team arrives and 
observes that the club door is ajar and Hasson's car is 
parked ouside. The area seems deserted, and only one light 
flickers through the open door. It appears from the outside 
that someone is lying on the floor. A decision is ®3^e to 
move in for a better look. Closer scrutiny reveals Charly s 
body lying face down on the floor. He is bleeding profusely 
from head wounds—apparently gunshot wounds from a weapon 
found lying near an open window at the rear of the premises. 
The area is immediately sealed off, and the forensic unit is 
called to the scene. While awaiting the results of the lab 
unit, the team makes a door-to-door canvas in an attempt to 
locate a witness or persons who might have seen Charly 
"Poppa" with someone at the location. The search is 
apparently fruitless until one middle-aged man is found who 
observed two men entering the abandoned club while he was 
walking his dog. The frightened witness, who resides three 
blocks from the club, says he saw the two enter the building 
and then heard a loud argument, during which someone shouted 
"No! No!" At that time he heard two shots, and the door of 
the club opened but no one came out. Then he saw a man 
fleeing from behind the building. The man was about fifty, 
wore a white shirt and black trousers, and was heavy. The 
man fled in a dark sedan parked on the next block. The 
witness, fearful for his own life, ran home, and when a 
detective doing door-to-door interviews came to his house, 
the witness gave him the above information. 

The forensic unit thoroughly searches the premises and 
comes up with prints belonging to Poppa; other prints are 
not distinguishable and cannot be classified. The weapon 
located at the scene is a .44 magnum of undetermined 
origin no prints are obtained from the gun. Blood stains 
seem to indicate a fierce struggle, and apparently Charly 
had almost made it to the door. The blood stains on the 
floor fall into two groupings: A and B. Charly had bled 
profusely and beneath his fingernails are tufts of hair. 
Further investigation reveals a footprint in the tomato 
patch below the window at the rear of the club. The print 
seems to be anywhere from a size 7D to a size 8D; it is 
somewhat distorted. Pressure from the hierarchy of the 
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department demands a quick solution to the case, especially 
in view of the recent mass arrests made by the Joint Task 
Force. On the basis of the facts herein your team is 
directed to make a prompt arrest. 

The most likely suspects are the members of Charly 
"Poppa" Hasson's gang. It would seem likely that Charly 
called a member of the gang and made an appointment with his 
killer. Your task is to identify the killer or to renew the 
search for suspects. 
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A MURDER ONE SUSPECT DATA SHEET 

Viron, Benjamin ("Benjie") M-W-49* o-nun 
Height: 5 14" Weight: 220 Hair: Gray/Brown Eyes. Brown 
Blood Type: B Shoe: 7 1/2D Tattoos: Right arm, "Mother" 

Vehicle: 1973 Mercedes Dark Blue Sedan 
Record* 17 arrests - Charges: Gambling, Loansharking, Extortion, Assault 

Narcotics, Robberty, Rape 

Enopac, Alphonse ("Jumbo") M-W-52 

Height: 5'7" Weight: 2H5 Hair: Black/Gray Eyes: Brown^ 
Blood Type: A Shoe: 8D Tattoos: Left Arm, A1 & Eloise 
Vehicle: 1974 Lincoln Black Sedan 
Record: 26 arrests - Charges: Gambling, Narcotics, Extortion, Assualt, 

Statutory Rape, Homicide 

Oilae, Joseph ("Chills") M-W-52 

Height: 5'7 1/2" Weight: 180 Hair: Brown Eyes: Brown 

Blood Type: B Shoe: 8 D Tattoos: None 

Vehicle: 1972 Cadillac Black Sedan 
Record: 20 arrests - Charges: Gambling, Narcotics, Assault, Extortion 

Homic ide 

iBiFUIrl 11"sgerikii?tf in D 
Vehicle: 1973 Cadillac Dark Green Sedan _ 
Record: 30 arrests - Charges: Gambling, Narcotics, Assault, Robbery, 

Loansharking, Homicide 

Sutter, Edward ("Blue Eyes") M-W-51 

Height: 5'7" Weight: 240 Hair: Black/Gray Eyes. Brown 
Blood Type: B Shoe: 7 1/2 D Tattoos: Right arm, 

"For God & Country" 

Vehicle: 1974 Chrysler Black Sedan 

Record: 12 arrests - charges: Gambling, Loansharking, Assault, Rape, Extortion 

Lagas, Franklin ("Hot Dog") M-W-50 

Height: 5 f7" Weight: 235 Hair: Black/Gray Eyes: Brown 

Blood Type: B Shoe: 8 D Tattoos: None 

Vehicle: 1973 Cadillac Black Sedan 
Record: 19 arrests - Charges: Homicide, Robbery, Assault, Extortion, 

Narcotics, Gambling, Impairing Morals of a Minor 
Aifam, George ("Gypsy") M-W 

Height: 5 f7 1/2" Weight: 245 Hair: Black Eyes. Brown 
Blood Type: B shoe: 8 D Tattoos: Left arm, 

"To Mother With Love" 

Vehicle: 1973 Lincoln Black Sedan 
Record: 23 arrests - Charges: Gambling, Loansharking, Assault, Extortion, 

Homic ide. 
*M = male; W = White; 49 = age 
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MURDER ONE: CASE B 

Charly "Poppa" Hasson has been linked to organized 
crime by both Federal and state Organized Crime Task Forces. 
Information has been received that Poppa Hasson has formed a 
gang of his own and is engaged in heavyweight narcotics 
traffic. Recent investigations by your department have 
disclosed the identity of seven members of the Hasson gang. 
Further investigations and surveillance have revealed that 
the members of the gang are actively engaged in narcotics 
distribution despite severe pressure from the Joint 
Organized Task Force. Confidential information has 
disclosed a widening rift between members and Charly Hasson; 
members of the gang have accused him of "skimming off the 
top." Threats have been made by gang members to blow Charly 
away if he doesn't shape up. 

As a result of the threats, Poppa has been making 
himself scarce and rarely meets more than one gang member at 
a time. He has secluded himself in an apartment in a remote 
part of town, a relatively safe location unknown to the gang 
members. An informant has told your department about 
Hasson's hideout, and a legal wiretap has been installed on 
his telephone. Several days have gone by, and no action has 
been indicated by the tap. On September 30, at 7103 p.m., 
Charly made a call to an undetermined public phone booth, 
and a taped conversation was recorded as follows: 

Unknown Person: "Yeah?" 
Poppa (Charly): "Eh, I got a big one; meet me at the 

club at 10:30." 
Unknown Person: "O.K." (Clicks off.) 

Past information indicates the club to be the Starlight 
Hunting & Fishing Club at 197 Kenmore Street, a secluded 
place used in the past for gang meetings. Other information 
has divulged that some heavyweight drugs have come into 
town. Thus, it appears that Poppa may be getting a slice of 
the action. With this in mind, your squad C.O. decides to 
cover the club and put a close surveillance on all 
suspects at the location. Surveillance at 7:00 p.m. had 
previously disclosed that Jumbo and Benjie's whereabouts 
were unknown; Hot Dog and Gypsy were near an offtrack 
betting office, and Chills was in the vicinity of a social 
club. 

The Joint Task Force, having information confirming a 
big shipment to the city, swings into action at 9:00 p.m. 
this date and simultaneously rounds up suspects who might be 
involved. The sweep nets twenty suspects, including Johnny 



121 

Frog Eyes, Harry Hinge, Bruce Comma, Benny Carato, Sam 
Perez, John Smith, Mike Crupa, Danny Skidmore, Frankie Todd, 
Signey Hall, Jackie Leod, and Cary Crooke. All are known by 
the department to be actively engaged in illegal narcotics 
traffic. 

The stakeout at Poppa's house reports that he leaves at 
9:30 p.m., but he loses the tail at about 10:00 p.m. on the 
other side of town. Armed with this information, the team 
moves to 197 Kenmore Street. 

At 10:15 p.m. the first unit of the team arrives and 
observes that the club door is ajar and Hasson's car is 
parked ouside. The area seems deserted, and only one light 
flickers through the open door. It appears from the outside 
that someone is lying on the floor. A decision is made to 
move in for a better look. Closer scrutiny reveals Charly's 
body lying face down on the floor. He is bleeding profusely 
from head wounds—apparently gunshot wounds from a weapon 
found lying near an open window at the rear of the_premises. 
The area is immediately sealed off, and the forensic unit is 
called to the scene. While awaiting the results of the lab 
unit, the team makes a door-to-door canvas in an attempt to 
locate a witness or persons who might have seen Charly 
"Poppa" with someone at the location. The search is 
apparently fruitless until one middle-aged man is found 
who observed two men entering the abandoned club while he 
was walking his dog. The frightened witness, who resides 
three blocks from the club, says he saw the two enter the 
building and then heard a loud argument, during which 
someone shouted "No! No!" At that time he heard two shots, 
and the door of the club opened but no one came out. Then 
he saw a man fleeing from behind the building. The man was 
about five-feet seven, wore a white shirt and black 
trousers, and was heavy. The man fled in a dark sedan 
parked on the next block. The witness, fearful for his own 
life, ran home, and when a detective doing door-to-door 
interviews came to his house, the witness gave him the above 
information. 

The forensic unit thoroughly searches the premises and 
comes up with prints belonging to Poppa; other prints are 
not distinguishable and cannot be classified. The weapon 
located at the scene is a .44 magnum of undetermined 
origin--no prints are obtained from the gun. Blood stains 
seem to indicate a fierce struggle, and apparently Charly 
had almost made it to the door. The blood stains on the 
floor fall into two groupings: A and B. Charly had bled 
profusely; he had blood type A. Beneath his fingernails are 
tufts of hair. Further investigation reveals a footprint in 
the tomato patch below the window at the rear of the club. 
The print seems to be anywhere from a size 7D to a size 8D; 
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it is somewhat distorted and was made by a man of over two 
hundred pounds in weight. (This is determined by a mold 
made at the scene and a measurement of the height of the 
drop from the window to the ground.) Pressure from the 
hierarchy of the department demands a quick solution to the 
case, especially in view of the recent mass arrests made by 
the Joint Task Force. On the basis of the facts herein your 
team is directed to make a prompt arrest. 

The most likely suspects are the members of Charly 
"Poppa" Hasson's gang. It would seem likely that Charly 
called a member of the gang and made an appointment with his 
killer. Your task is to identify the killer or renew the 
search for suspects. 
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MURDER ONE SUSPECT DATA SHEET 

Viron, Benjamin ("Benjie") M-W-49* 

Height: 5'4" Weight: 220 Hair: Gray/Brown Eyes: Brown 
Blood Type: B Shoe: 7 1/2D Tattoos: Right arm, "Mother" 
Vehicle: 1973 Mercedes Dark Blue Sedan 
Record: 17 arrests - Charges: Gambling, Loansharking, Extortion, Assault 

Narcotics, Robberty, Rape 

Enopac, Alphonse ("Jumbo") M-W-52 
Height: 5 ,7" Weight: 245 Hair: Black/Gray Eyes: Brown 

Shoe: 8D Tattoos: Left Arm, "A1 & Eloise" 
Vehicle: 1974 Lincoln Black Sedan 
Record: 26 arrests - Charges: Gambling, Narcotics, Extortion, Assualt, 

Statutory Rape, Homicide 

Ollag, Joseph ("Chills") M-W-52 
Height: 5 f7 1/2" Weight: 180 Hair: Brown Eyes: Brown 
Blood Type: B Shoe: 8 D Tattoos: None 
Vehicle: 1972 Cadillac Black Sedan 
Record: 20 arrests - Charges: Gambling, Narcotics, Assault, Extortion 

Homicide 

Phelps, James "("Digger") M-W-52 
Height: 5 f7" Weight: 210 Hair: Black/Brown Eyes: Blue 
Blood Type: B Shoe: 7 1/2 D Tattoos: Chest, "Blue Birds" 
Vehicle: 1973 Cadillac Dark Green Sedan 
Record: 30 arrests - Charges: Gambling, Narcotics, Assault, Robbery, 

Loansharking, Homicide 

Sutter, Edward ("Blue Eyes") M-W-51 
Height: 5'7" Weight: 240 Hair: Black/Gray Eyes: Brown 
Blood Type: B Shoe: 7 1/2 D Tattoos: Right arm, 

"For God & Country" 
Vehicle: 1974 Chrysler Black Sedan 

Record: 12 arrests - charges: Gambling, Loansharking, Assault, Rape, Extortion 

Lagas, Franklin ("Hot Dog") M-W-50 

Height: 5 T7" Weight: 235 Hair: Black/Gray Eyes: Brown 
Blood Type: B Shoe: 8 D Tattoos: None 
Vehicle: 1973 Cadillac Black Sedan 
Record: 19 arrests - Charges: Homicide, Robbery, Assault, Extortion, 

Narcotics, Gambling, Impairing Morals of a Minor 

Aifam, George ("Gypsy") M-W-39 
Height: 5 f7 1/2" Weight: 245 Hair: Black Eyes: Brown 
Blood Type: B shoe: 8 D Tattoos: Left arm, 

"To Mother With Love" 
Vehicle: 1973 Lincoln Black Sedan 
Record: 23 arrests - Charges: Gambling, Loansharking, Assault, Extortion, 

Homic ide. 
*M = male; W = White; 49 = age 
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DYAD NUMBER 

DECISION 

RECORD YOUR DECISION HERE: 

yes no 

1. Is there enough evidence to arrest Benjamin ("Bengie") Viron? 

If your answer is no, state why not. 

2. Is there enough evidence to arrest Alphonse ("Jumbo") Enopac? 

If your answer is no, state why not. 

Is there enough evidence to arrest Joseph ("Chills") Ollag? 

If your answer is no, state why not. 

Is there enough evidence to arrest James ("Digger") Phellps? 

If your answer is n<D, state why not. 

5. Is there enough evidence to arrest Edward ("Blue Eyes") 

Sutter? 

If your answer is no, state why not. 

Is there enough evidence to arrest Franklin ("Hot Dog") 
Lagas? 

If your answer is no, state why not. 

7. Is there enough evidence to arrest George ("Gypsy") Aifam? 

If your answer is no.» state why not. 
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INDIVIDUAL RATING FORMS 

DYAD NUMBER 

LAST FOUR DIGITS OF YOUR SOCIAL SECURITY NUMBER 

PLEASE DO NOT WRITE BELOW THIS LINE. 

A IS_ 
S I_ 

MNUM 



C O M P R E H E N S I V E N E S S 

Rate each of the following physical clues as to their i m p o r t a n c e in 
reaching your d e c i s i o n . 

1 2 7 

BLOOD TYPE: U N I M P O R T A N T 1 7 I M P O R T A N T 

HEIGHT: IMPORTANT 7 6 5 1 U N I M P O R T A N T 

V E H I C L E : IMPORTANT 7 1 U N I M P O R T A N T 

SHOE SIZE: U N I M P O R T A N T 1 7 I M P O R T A N T 

HAIR COLOR: U N I M P O R T A N T 1 7 I M P O R T A N T 

AGE: U N I M P O R T A N T 1 7 I M P O R T A N T 

LOCATION AT 
7 P.M.: I M P O R T A N T 7 1 U N I M P O R T A N T 

T A T T O O S : I M P O R T A N T 7 1 U N I M P O R T A N T 

LOCATION AT 
10 P.M.: U N I M P O R T A N T 1 I M P O R T A N T 

EYE COLOR: I M P O R T A N T 7 1 U N I M P O R T A N T 

W E I G H T : U N I M P O R T A N T 1 6 7 I M P O R T A N T 
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RELATIVE TO BENJAMIN ("BENGIE") VIRON: 

The evidence of guilt is 7 6 5 4 3 2 1 The evidence of guilt is 
sufficient. insufficient. 

The reasons to arrest him 1 2 3 4 5 6 7 The reasons to arrest him 
are weak. are strong. 

He appears to be guilty. 7 6 5 4 3 2 1 He appears to be innocent. 

The evidence associated 1 2 3 4 5 6 7 The evidence associated 
with him is vague. with him is precise. 

The chances for error in 7 6 5 4 3 2 1 The chances for error in 
this evaluation are smal1. this evaluation are large. 
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RELATIVE TO ALPHONSE ("JUMBO") ENOPAC: 

The evidence of guilt is 7 6 5 4 3 2 1 The evidence of guilt is 
sufficient. insufficient. 

The reasons to arrest him 1 2 3 4 5 6 7 The reasons to arrest him 
are weak. are strong . 

He appears to be guilty. 7 6 5 4 3 2 1 He appears to be innocent, 

The evidence associated 1 2 3 4 5 6 7 The evidence associated 
with him is vague. with him is precise. 

The chances for error in 7 6 5 4 3 2 1 The chances for error in 
this evaluation are small. this evaluation are 1arge. 
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RELATIVE TO JOSEPH ("CHILLS") OLLAG: 

The evidence of guilt is 7 6 5 4 3 2 1 The evidence of guilt is 
sufficient. insufficient. 

The reasons to arrest him 1 2 3 ^ 5 6 7 The reasons to arrest him 
are weak. a r e strong. 

He appears to be guilty. T 6 5 4 3 2 1 He appears to be innocent. 

The evidence associated 1 2 3 4 5 6 7 The evidence associated 
with him is vague. with him is precise. 

The chances for error in 7 6 5 4 3 2 1 The chances for error in 
this evaluation are small. this evaluation are large. 
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RELATIVE TO JAMES ("DIGGER") PHELPS: 

The evidence of guilt is 7 6 5 4 3 2 1 The evidence of guilt is 
sufficient. insufficient. 

The reasons to arrest him 1 2 3 4 5 6 7 The reasons to arrest him 
are weak. a r e strong. 

He appears to be guilty. 7 6 5 4 3 2 1 He appears to be innocent. 

The evidence associated 1 2 3 4 5 6 7 The evidence associated 
with him is vague. with him is precise. 

The chances for error in 7 6 5 4 3 2 1 The chances for error in 
this evaluation are small. this evaluation are 1arge. 
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RELATIVE TO EDWARD ("BLUE EYES") SUTTER: 

The evidence of guilt is 7 6 5 4 3 2 1 The evidence of guilt is 
sufficient. insufficient. 

The reasons to arrest him 1 2 3 4 5 6 7 The reasons to arrest him 
are weak. are strong. 

He appears to be guilty. 7 6 5 4 3 2 1 He appears to be innocent, 

The evidence associated 1 2 3 ^ 5 6 7 The evidence associated 
with him is vague . with him is precise. 

The chances for error in 7 6 5 4 3 2 1 The chances for error in 
this evaluation are small. this evaluation are large. 
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RELATIVE TO FRANKLIN ("HOT DOG") LAGAS: 

Juffioi^nT 6 ° f g U i l t 1 3 7 6 5 4 3 2 1 The evidence of guilt is 
s u m c i e r n ^ insufficient. 

Irt u H v 0 " 3 t 0 a r r 8 S t h i m 1 2 3 4 5 6 7 The reasons to arrest him are weak^ a r e s t r o n g -

He appears to be guilty. 7 6 5 4 3 2 1 He appears to be innocent. 

St eh eh VL d eis evague? i a t e d 1 2 3 4 5 6 7 The evidence associated 
— 2 with nim is precise. 

The chances for error in 7 6 5 4 3 2 1 The chances for error in 
this evaluation are small. t h i s evaluation are large. 
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RELATIVE TO GEORGE ("GYPSY") AIFAM: 

i^ e n c e guilt is 7 6 5 4 3 2 1 The evidence of guilt i: 
sufficient. insufficient. 

The reasons to arrest him 1 2 3 4 5 6 7 The reasons to arrest him 
are weak. a r e s t r o n g . 

He appears to be guilty. 7 6 5 4 3 2 1 He appears to be innocent. 

The evidence associated 1 2 3 4 5 6 7 The evidence associated 
with him is vague. with him is precise. 

The chances for error in 7 6 5 4 3 2 1 The chances for error in 
this evaluation are small. t h i s e v a l n a h i n n 

a r e 1arge. 
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PROGRESS TOWARD THE GOAL 

Our communication process 1 
was chaotic. Our communication process 

was ordered. 

Our progress was informal. 1 2 3 4 

The progress in finding 7 6 5 4 
clues was vigorous. 

Our progress was formal. 

1 The progress in finding 
clues was feeble. 

The opportunities to study 1 
the evidence were limited. 

The opportunities to study 
the evidence were unlimited, 

Decision accomplishment 7 
was fast. 1 Decision accomplishment 

was slow. 

Attention to the decision 7 
task was strong. 1 Attention to the decision 

task was weak. 

Case discussion comments 
were meaningful. 1 Case discussion comments 

were meaningless. 

The interaction on issues 
was static. 7 The interaction on issues 

was dynamic. 

My case-solving concentra- 1 
tion was light. My case-solving concentra-

tion was heavy. 
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Referring to the discussion of the "Murder One" case, express your 
perceptions of the 

FREEDOM TO PARTICIPATE 

My chances to contribute 7 6 5 4 3 2 1 My chances to contribute 
were complete. were incomplete. 

Freedom to express my 
thoughts was good. 

The opportunity for my 
participation was unique. 

The case discussion atmos- 7 
phere was relaxed. 

6 5 4 3 2 1 Freedom to express my 
thoughts was bad. 

2 3 4 5 6 7 The opportunity for my 
participation was common-
place^ 

6 5 4 3 2 1 The case discussion atmos-
phere was tense. 

My freedom to participate 1 2 3 
was constrained. 

My freedom to participate 
was free. 

My opportunities to com-
municate were 1arge. 

7 6 5 3 2 1 My opportunities to com-
municate were small. 

I found participation to 
be difficult. 

6 7 1 found participation to 
be easy. 

The opporutnity to parti-
cipate was unfair. 

The opportunity to parti-
was fair . 

My level of participation 7 6 5 
was typical. 

4 3 2 1 My level of participation 
was atypical. 
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TABLE II 

CRONBACH'S ALPHA BEFORE AND AFTER 
ELIMINATING ITEMS 4 AND 5* 
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Items Items 
Scale 1-5 1, 2, 3 

Bengie .40 .86 
Jumbo .61 .93 
Chills .39 .86 
Digger .51 .88 
Blue Eyes .87 .91 
Hot Dog . 56 .91 
Gypsy .57 .85 

*The complete scales are illustrated in Appendix B 

TABLE III 

RELIABILITY MEASURES FOR THE 
SEVEN GUILT-CONCEPT SCALES 

Scale 
Cronbach1s 

Alpha 

Corrected Item-total 
Correlations/Scale Item* 

Scale 
Cronbach1s 

Alpha 
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Bengie .86 .60 .68 .64 
Jumbo • 93 .72 .79 .74 
Chills .86 .66 .67 .47 
Digger .88 .62 .70 .66 
Blue Eyes .91 .82 .86 • 77 
Hot Dog .91 .72 .72 .70 
Gypsy .85 .56 .63 .57 

*The scale items are paraphrased from the actual 
instruments (see Appendix B). 



TABLE IV 

RELIABILITY OF ITEMS USED FOR THE PG SCALE 
OVERALL CRONBACH'S ALPHA = .75 
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§ 

o S 5 
(Dip Li c u 

Item # Item 
H C H u ® u 
8 3 8 

1 Our communication process was .50 
chaotic/ordered. 

.50 

3 The progress in finding clues was .37 
vigorous/feeble. 

.37 

4 The opportunities to study the evidence .35 
were limited/unlimited. 

.35 

5 Decision accomplishment was fast/slow. . 56 
6 Attention to the decision task was .52 

strong/weak. 
.52 

7 Case discussion comments were meaningful/ .43 
meaningless. 

.43 

8 The interaction on issues was static/ .54 
dynamic. 

.54 

9 My case-solving concentration was light/ .34 
heavy. 

.34 



TABLE V 

RELIABILITY OF ITEMS USED FOR THE FP SCALE 
OVERALL CRONBACH'S ALPHA = .75 
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Item # Item 

1 ! My chances to contribute were 
complete/incomplete. 

2 ! Freedom to express my thoughts was 
good/bad. 

4 ! The case discussion atmosphere was 
relaxed/tense. 

5 ! My freedom to participate was 
constrained/free. 

6 | My opportunities to communicate were 
large/small. 

7 ! I found participation to be difficult/ 
easy. 

8 ! The opportunity to participate was 
unfair/fair. 

.43 

.50 

.51 

.44 

• 63 

.51 

• 33 
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TABLE VI 

A SUMMARY OF THE VARIABLES, DATA SOURCES, AND 
MEASUREMENT TECHNIQUES 

Variable Data Source Measurement Technique 

AIS Computer Transcripts or 
Tape Recordings 

Number of clues shared 

SI Decision form Number of correct reasons 
specified for not arrest-
ing the six nonguilty 
suspects plus one point 
if guilty suspect was 
correctly identified 

CO Comprehensiveness scale One point awarded if each 
dyad partner circled a 
response greater than "5" 
for each important case 
attribute 

PG Progress Toward the 
Goal scale 

Averaged total score 
between dyad members 

FP Freedom to Participate 
scale 

Averaged total score 
between dyad members 

CQ1 Guilt-concept scale for 
the guilty suspect, 
Edward "Blue Eyes" 
Sutter 

Averaged dyad deviation 
score from the correct 
solution (defined as the 
total number of scale 
points available) 

CQ2 The seven guilt-concept 
scales--one for each 
suspect 

Total of the absolute 
differences in dyad-
partner responses for 
each scale 
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TABLE VII 

COMPARISON OF THE DESCRIPTIVE STATISTICS FOR 
SI, CO, AND CQ1 FOR 3 COMMUNICATION MODES 

Best 
Variable Possible CM* N Mean Std. Dev. 

score 

SI 7 CC 33 4.0 .292 
F-t-F 33 5.364 .295 
NC 19 5.053 . 386 

CO 6 CC 33 2.515 1.149 
F-t-F 33 3.606 1.619 
NC 19 3.789 1 .228 

CQ1 0 CC 33 8.758** 4.451 
F-t-F 33 4.136 3.880 
NC 19 6.684 4.750 

*»CC"—computer conferencing, "F-t-F"—face-to-face 
conferencing, "NC"—no-communications. 

**A smaller CQ1 score represents a better average. 



TABLE VIII 

MEANS AND STANDARD DEVIATIONS OF EACH 
PREDICTOR VARIABLE FOR EACH 

COMMUNICATION MODE 

1 4 3 

i 
03 d) 
0 T3 

•H Q 

Dependent 
1 8 | c M SD 

variables 
1 8 S CI 

i 0 
0 *H 
O +J 

AIS 10 c c 6 . 4 8 5 1 . 9 3 8 
F-t-F 8 . 3 9 4 1 . 4 7 8 

SI 7 CC 4 . 0 0 0 1 . 6 7 7 
F-t-F 5 . 6 3 4 1 . 6 9 2 

CO 6 CC 2 . 5 1 5 1 . 1 4 9 
F-t-F 3 . 6 0 6 1 . 6 1 9 

PG 5 6 CC 3 8 . 2 5 8 6 . 5 6 9 • 
F-t-F 4 2 . 5 3 0 4 . 4 6 9 

FP 4 9 CC 4 0 . 6 6 7 4 . 5 4 8 
F-t-F 4 4 . 4 8 5 2 . 5 0 5 



TABLE IX 

RESULTS OF BARTLETT-BOX TEST FOR 
HOMOGENEITY OF VARIANCE 
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Variable Bartlett-Box Probability 
F (1, 12288) 

Probability 

AIS 2.29266 .130 
SI .00256 .960 
CO 3.63661 .057 
PG 4.56923 .033 
FP 10.61114 .001 

TABLE X 

SUMMARY OF MULTIVARIATE ANALYSIS 
OF VARIANCE 

Source of 
variation 

CM 

Multi-
variate 

F 

8.279** 

* p < .005 
** p < .001 

AIS 

-4.499*' 

Test of Significance 
Hotelling's T^ 

T-value 

SI 

-3.288* 

CO 

-3.157*' 

PG 

-3.089* 

FP 

-4.225** 
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TABLE XI 

CORRELATION MATRIX FOR ALL INDEPENDENT 
AND DEPENDENT VARIABLES* 

Variable 

Independent: 
AIS 
SI 
CM 
CO 
PG 
FP 

Dependent: 
CQ1 
CQ2 

AIS SI CM CO PG FP CQ1 

1 .000 
.708 1 . 000 
.490 .380 1.000 
.226 .252 .367 1 .000 
.279 .413 .360 .124 1 .000 
.298 .234 .467 .156 .637 1 .000 

-.515 -.677 -.490 -.198 -.286 -.393 1 .000 
-.445 -.341 -.424 -.196 -.367 -.288 .293 

CQ2 

1 .000 

*Note--The dependent variables are negatively correlated 
to the independent variables because a lower score on CQ1 and 
CQ2 represented a better score whereas higher scores were 
better for all the independent variables. 



TABLE XII 

STEPWISE MULTIPLE REGRESSION ANALYSIS 
DV = CQ1 
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Step Var iable Multiple R RSQ ADJRSQ F(EQU) SIGF 

1 SI .6773 .4587 .4502 54.230 .001 
2 CM .7224 .5219 .5067 34.379 .001 

TABLE XIII 

STEPWISE MULTIPLE REGRESSION ANALYSIS 
DV = CQ2 

Step . Variable Multiple R RSQ ADJRSQ F(EQU) SIGF 

1 AIS • 4453 .1983 .1858 15.830 .001 
2 PG .5122 .2624 .2389 11.203 .001 
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TABLE XIV 

SUMMARY OF STATISTICAL FINDINGS* 
FOR H1 - H5 

Direction of 
Hypotheses IV DV SIG** Significance 

1 CM AIS * F-t-F 
2 CM SI * F-t-F 
3 CM CO * F-t-F 
4 CM PG * F-t-F 
5 CM FP * F-t-F 

*The statistical procedure used to test H1 - H5 was 
MANOVA 

** p < .001 

TABLE XV 

SUMMARY OF STATISTICAL FINDINGS*: HYPOTHESIS 6a 
DEPENDENT VARIABLE = CQ1 (AVERAGED DEVIATION 

SCORE FROM THE CORRECT ANSWER) 

Step 

1 

2 

IV 

SI 
AIS 
CM 
CO 
PG 
FP 

SIG** 

* 

* 

ADJRSQ 

.4502 

.5067 

Direction of 
Significance 

F-t-F 

*The statistical procedure used to test H6a was SMR. 

**p < .001 



TABLE XVI 

SUMMARY OF STATISTICAL FINDINGS*: HYPOTHESIS 6b 
DEPENDENT VARIABLE = CQ2 (CONVERGENCE) 
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Step IV SIG** ADJRSQ 

SI 
1 AIS * .1858 

CM 
CO 

2 PG * .2389 
FP 

*The statistical procedure used to test 
H6b was SMR. 

**p < .001 



APPENDIX D 

A D M I N I S T R A T I V E FORMS 

149 



150 

ParticiDants are needed for an interesting experiment involving different 

results will be used for her doctoral dissertation. 

Each participant „^® c^®^ e^20_E^^_C^D^T_P0J^S^to^add ^Q^^®g,jg°ura^jlese 

ulative grade points for « ,, narticiDation in the experiment. 

K K V . ; s m i m " " r l n e " t s l 

session. Times for the experimental sessions are listed below. 

If you are interested in participating, please fill in [°r™ P a ^ 

f s R s ° 5 S 5 i r » E t r « s ! ; » r ? 5 ™ ™ b ™ H,»e D E s i g „ ™ . 

Please print: 

YOUR NAME 

SOCIAL SECURITY NUMBER 

TELEPHONE NUMBER WHERE YOU CAN BE REACHED_ 

BEST TIME TO CALL YOU 

LECTURE SECTION FOR COMM 1010 (001-004) 

RECITATION SECTION FOR COMM 1010 (201-240) 

IS ENGLISH YOUR FIRST LANGUAGE?_ 

CIRCLE THE NUMBER ON THE FOLLOWING SCALE WHICH BEST REPRESENTS YOUR TYPING SKILL. 

(9 IS EXCELLENT; 0 INDICATES NO KNOWLEDGE OF TYPING) 

TYPING SKILL: 9 8 7 6 5 4 3 2 1 0 

The times listed below indicate times for the experimental sessions. 

Please check all of the following times at which you could participate. 

Monday, Sept. 9 9:00 - 12:30 Thursday, Sept. 12 9:00 - 12:30 Monaay, sepu. ? " 7 o "v n i . nn U«^0 
Monday, Sept. 9 1 :00 - 4:30 ^ u r S ^ a y ' * ' p I n n Q ^ 0 
Monday, Sept. 9 6:00 - 9=30 Thursday, Sept. 2 6.00 - 9-30 
Tuesday, Sept. 10 1:00 - 4:30 £ r l ^ a y ' 
Tuesday, Sept. 10 6:00 - 9:30 Friday, Sept. 13 1.00 - 4.30 
Wednesday, Sept. 11 1:00 - 4:30_ 
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INFORMED CONSENT FORM 

To all experimental subjects, from Jill Smith. 

You have volunteered to take part in an experiment which has two P ^ t s . 
The first involves learning to use a computer conferencing system and the 
second is solving an information-sharing problem. The experiments, which 
are part of a doctoral dissertation, require that I obtain your written 
"informed consent" prior to participation. 

The purpose of this experiment is to add to our knowledge about interpersonal 
communication using difference communication processes. There is no 
possible harm to you involved. However, you are free to withdraw from 
participation at any time. 

Your behavior during the experiments will be recorded. After you *}ave 

completed your task, you will be asked to answer some questions. I will 
then be glad to answer any questions you have about the experiment. Ine 
main form of presentation of results will be statistical summaries. I may 
also quote a specific comment you make. You will not be individually 
identified in any of the reports of the results. 

You will receive extra credit points for Communications Principles and 
Practice 1010 for your participation throughout the entire experiment. 

Your signature below means that you have read and understood the above 

and agree to participate. 

Print name 

Sign name here_ 

Date 
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EXTRA-CREDIT CERTIFICATION 
for COMM 1010 

t has fulfilled all the 
for tho s.ith wj.unic.uun RM.arch project and 

thereby is entitled to 10 extra credit points for COMM 1010. 

Signed 

Research Director 

CONFIDENTIALITY FORM 

I recognize that the success of this research project depends on participants 
having no prior knowledge of the experimental case. Therefore, I pledge 
not to talk about any facet of the experiment with anyone else before 
September 17, 1985. 

Signed 
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MUSIC EDITOR 
LEARNING GUIDE 

Key in this command to obtain your file: 

TEDIT PR###// (Substitute the numbers on your card for the # signs) and press 
the "RETURN" key. 

The first thing we want to do is get into the INPUT mode so that we can enter 
a message. To do this, press in sequence (not at the same time) the "ESC" key 
and the "-" key. (DO NOT TYPE THE QUOTATION MARKS) 

This is how your screen will look: 

FILE — P R # # # # LRECL80 WINDOW 1 72 0 LINES 

.2 + ( ETC ) 

*INPUT MODE* Read ing 

Now we are ready to put something in our file. We will key in the 
following message while ALWAYS remembering to do two things: 

1. End each line of typing approximately under the "2" in the 
number "72" at the top of the screen (give or take 5 spaces). 

2. Always use the line feed key to advance to the next line. 
Notice that a piece of tape is on the RETURN key as a 
reminder NOT to use it to advance to the next line. Use 
the LINE FEED key. 

Now let's type the following message. Type it exactly as it appears here. Do 
not worry about typing errors, but if you like, you may press the back arrow 
key to correct a typo on the same line. 

This is message number 1. Remember to end each line approx-
imately under the "2" in the number "72" at the top of your 
screen (give or take 5 spaces). Always use the line feed key 
to advance to the next line. 

All right, let's stop keying in now and go to the EDIT (or COMMAND) mode, 
the EDIT (COMMAND) mode will allow us to tell the computer what we want 
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to do with the keystrokes we have just typed. 

To get to the EDIT (COMMAND) mode, press the "ESC" key and then the " = " 
sign in sequence (not at the same time). Wait a few seconds. Your screen 
will now look like this: 

FILE PR#### 4 LRECL80 WINDOW 1 72 4 LINES 

* TOP OF FILE 
This is message 

->... next line. 
*END OF FILE 

T 2 + (ETC) 

COMMAND: Reading 

There are several things to note about the information on your screen: 

1. Look on the first line (called the Status Line). Note the 
first number "4" after the file name. This number denotes 
the current line and will always correspond to the location 
of that arrow to the left of the fourth line of text. We 
will talk more about that arrow later on. 

2. Note that under the dashed line (called the Tab line) that the 
information has changed. The *INPUT MODE* message has been 
replaced by the "COMMAND:" message. Plus, the cursor has 
moved down to the right of "COMMAND:". 

This means that we are now in the EDIT (COMMAND) mode. 
The Edit mode is appropriate for the following commands we 
shall learn: SA, Q, TEDIT. No new information may be added 
to the text message in the EDIT mode. However, we can tell the 
computer what we want it to do with the text that is already 
there. 

STOP AND PAUSE HERE!!!! 
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Before we learn the EDIT (Command) mode commands, follow the next three 
instructions. 

1. Let's practice getting back and forth from the EDIT (COMMAND) mode to 
the INPUT MODE (which will allow us to put in more text). 

To get back into the INPUT mode, key, in sequence: 

"ESC" and 

Wait a few seconds and you will see the "*INPUT MODE*" message 
on the bottom of your screen. Also, note that the cursor has 
moved to the beginning of the line after the existing text 
message. 

Let's enter two more lines of text. Remember to use the LINE 
FEED to advance a line. These are the two lines to enter: 

To change from input to edit, key in "ESC" and the " = ". 
To change from edit to input, key in "ESC" and the 

2. Now, key in "ESC", followed by "=". Do you see that you have 
returned to the EDIT (COMMAND) mode? 

Fill in the blanks: 

To change from INPUT mode to EDIT (COMMAND) mode, key, in 
sequence and . 

To change from EDIT (COMMAND) mode to INPUT mode, key, in 
sequence and . 

3. O.K., now that we are in the EDIT (COMMAND) mode, we must 
save what we have typed, or our message will be gone—forever! 
Computer people often say that the text has been dropped into the 
"bit bucket." 

All you need to do to save your message is to be sure that 
you are in the EDIT (COMMAND) mode and that the cursor is 
directly after the COMMAND: message on your screen. Then, 
key in "SA" and press the "RETURN" key. 

Your screen will look like this: 

PR//#//# 
Replaced 
*End 
*G0 

Read ing 
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STOP AND PAUSE HERE!!!! 

Now that your file is appropriately saved, let's take a look at what 
your partner has saved. Look at your card for your partner's file n a m e -
it will be prefixed by PR and have the four last digits of your partner's 
social security number. 

To access your partner's file, key in: 

TEDIT PR#////# (your partner's file name), and press the "RETURN" key. 

The file message that appears on your screen will be similar to what is 
in your file (since we are following this canned program). Notice that 
the file name at the top of your screen is now your partner's file, and 
that you are in the EDIT (COMMAND) mode. 

YOU ALWAYS WANT TO BE IN THE EDIT (COMMAND) MODE WHILE READING WHAT IS IN 
YOUR PARTNER'S FILE. If for some reason you forget and find yourself in 
the input mode, just key in "ESC" and "=" and you will be back in the 
EDIT (COMMAND) mode. The system will allow you to key in information in your 
partner's file, but it will not allow you to save that information. 

While we are in the EDIT (COMMAND) mode, let's practice a few things you 
will need to know: 

1. When there are many lines in the message, you will want to 
go to the bottom of the file and read what is new, rather 

than re-reading everything again. To do this use the BOT command: 

COMMAND: BOT and "RETURN" 

The BOT command will get you to the bottom of the file. 
Key in the BOT command now. Notice that the arrow to the left 
of the text has moved to the bottom of the file. 

2. If you wish to re-read text within the file, here is how you can 
do this. View the F3 function key at the upper righthand corner 
of the keyboard. Press this key now and note that the arrow to 
left of the text has gone up to the top of the file. 

F3 — > t h e text will move to the top of the file (line 1) 

3. There is not enough text in the file for the next command to work 
now, but you may use it later. If your screen is full and and 
you wish to go to the next "page" or screenful (20 lines) of text, 
simply press: 

"ESC" and "5" in sequence. 
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4. Now, let's go back to your file. To leave your partner's file 
and go back to your own, enter in this command: 

COMMAND: Q (for quit) 

You will once again see the *G0 message 

When the GO* message appears, key in: 

TEDIT PR//#//// (your own file number) 

After a few seconds, you will see that your file name is at the top of the 
screen and you are in the EDIT (COMMAND) mode. Note that the arrow to the 
left of the text message is at the top of the message. BEFORE YOU ENTER 
MORE INFORMATION, YOU MUST GET THAT ARROW TO THE BOTTOM OF YOUR FILE. If 
you do not do so, you will be adding lines in the middle of existing text. 
So, once again, we will issue the BOT command: 

COMMAND: BOT 

Then, remember to key in more text, we need to be in the INPUT mode, so: 

key, in sequence, "ESC" and 

Now, you may enter new text. There is no necessity in this experiment to 
be neat. Your messages need only be readable. However, you may want to 
correct a mistake in a line while you are keying in information. Simply 
use the back arrow key so that the cursor rests on top of the mistake, 
retype the correct key and finish the line. 

Let's try this now. With your cursor at the bottom of existing text, key 
in: 

EVERYONE MAKE MASTAKES, 

Then, lightly tap the backward arrow key until the cursor is over the "a" 
in "MAS". Type the "I" and the remainder of the word. 

Please do not worry about editing your messages. Pretend that there is a 
big sign in the front of the room which reads: 

DO NOT EVEN 
THINK ABOUT 
PERFECT COPY. 

STOP AND PAUSE HERE!!!! 

After correcting "mistakes," line feed to advance to the next line. 
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Here are some extra helpful pointers: 

1. When you are adding text to your message and your screen fills 
up, press the "RETURN" key to get more lines. 

2. If the cursor sticks and you get a constant "beeping" sound, the 
cursor has stuck in an illegal zone. To get it free, press 
AT THE SAME TIME, the "CTRL" key and the letter "R". Then, with 
the arrow k e y s — n o t the space bar--move the cursor back to a 
legal position (within the text input area). When it is back 
in position, key in "ESC" and "-" if you wish the INPUT mode, 
or "ESC" and "=" if you want EDIT (COMMAND) mode. 

The next page contains a READY REFERENCE GUIDE. TEAR OUT THIS PAGE FROM 
THE HANDOUT AND KEEP IT WITH YOU DURING THE EXPERIMENT. 
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READY REFERENCE GUIDE 

LET'S REVIEW THE COMMANDS AND OPERATIONS WE NEED TO KNOW: 

ESC = : THIS GETS US TO THE EDIT (COMMAND) MODE 
ESC - : THIS GETS US TO THE INPUT MODE 

TEDIT : THIS COMMAND IS GIVEN WHEN THE *GO MESSAGE IS ON THE 
SCREEN. "TEDIT" ALLOWS US TO GET EITHER OUR OWN FILE 
OR OUR PARTNER'S F I L E . 

ALL OF THE FOLLOWING COMMANDS ARE ISSUED IN THE EDIT (COMMAND) 
MODE: 

F3 

ESC 5 

BOT 

SA 

Q 

THIS WILL GET US TO THE TOP OF THE F I L E . 

THIS WILL MOVE THE TEXT DOWN 20 LINES (A NEW PAGE). 

THIS WILL GET US TO THE BOTTOM OF THE TEXT. WE WILL USE 
THIS TO GET TO THE BOTTOM OF OUR PARTNER'S FILE TO SEE 
NEW INFORMATION. 

WE ALSO USE THE BOT COMMAND BEFORE WE GO FROM THE 
EDIT (COMMAND) MODE TO THE INPUT MODE SO THAT WE MAY 
ADD NEW INFORMATION TO OUR OWN FILE AT THE END OF 
WHATEVER IS ALREADY THERE. 

THIS SAVES OUR FILE AND GETS US TO THE *G0 MESSAGE. 

THIS ALLOWS US TO QUIT READING OUR PARTNER'S FILE AND 
RETURN TO THE *G0 MESSAGE. 

ALSO REMEMBER ABOUT: 

CTRL R THIS IS USED TO RELEASE THE CURSOR WHICH IS STUCK IN AN 
ILLEGAL POSITION. 

ARROW KEYS MOVE THE CURSOR BACK INTO A LEGAL POSITION. THEN RETURN TO 
INPUT OR EDIT (COMMAND) MODE. 
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THE SEMANTIC DIFFERENTIAL (SD) SCALE 

The SD is not a test, but rather a technique for 

creating scales to measure meaning. Osgood (7, p. 20) 

describes the technique which he developed as follows: 

The semantic differential scale is essentially a 
combination of controlled association and scaling 
procedures. We provide the subject with a concept to be 
differentiated and a set of bipolar adjectival scales 
against which to do it, his only task being to indicate, 
for each item (pairing of a concept with a scale), the 
direction of his association and its intensity on a 
seven-point scale. The crux of the method, of course, 
lies in selecting the sample of descriptive polar terms. 
Ideally, the sample should be as representative as 
possible of all the ways in which meaningful judgments 
can vary, and yet be small enough in size to be 
efficient in practice. 

Dimensions (Factors) of Meaning 

Osgood (6) and his associates identified and 

empirically supported three predominant factors or 

dimensions of semantic meaning for an individual. These 

three factors are: (1) evaluation, which refers to the 

quality of a concept (e.g. good/bad); (2) potency, which 

connotes the importance of the concept (e.g. 

powerful/powerless); and (3) activity, which is the active 

or passive nature of the concept (e.g. slow/fast). Osgood 

found that these three factors consistently predominated 

across a variety of subjects, concepts, and measurement 

methods. Furthermore, the evaluative factor was most 

significant and, in Osgood's terms (6, p. 72) "accounts for 

approximately half to three-quarters of the extractable 

variance" in human attitudinal thinking. 
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Subsequent studies have generally supported Osgood's 

conclusions (2, 5, 9). Findings are particularly cohesive 

on the stability of the evaluative dimension (5, 8). 

However, there has been some criticism concerning the 

possibility of concept/scale interaction (1, 3, 5). This 

interaction may occur if the adjective scales which have 

been previously categorized as highly loaded on one factor 

(e.g. beautiful/ugly on the evaluative factor) lose 

strength when the context (concept being measured) does not 

"fit" the scale. For example, capital punishment does not 

"fit" the beautiful/ugly scale (1). 

If the concept to be measured will not be biased, Cliff 

(3) states that the general recommendation to counteract 

concept/scale interaction is to: "Keep the background as 

constant as possible throughout processing so that judgments 

of different stimuli are not differentially affected." 

Practically, this precaution is met through anchoring the 

descriptive adjectives to the context of the concept and 

providing clear directions. 

Use of Adverbial Modifiers 

One other question concerning SD-scale formulation is 

whether or not to use adverbial quantifiers to label the 

interval points. Osgood recommends the labels "extremely," 

"quite," "slightly," and "neither." Heise (5, p. 240) 

reports the results of a study conducted by Wells and Smith 
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which indicated that the "amount of differentiation in SD 

ratings was substantially greater when adverbial labels were 

used ." 

Additional evidence in support of the use of adverbial 

modifiers is supplied by Cliff (3, p. 159). He supported 

his hypothesis that "the common adverbs of degree multiply 

the intensity of the adjectives they modify." In a footnote, 

Osgood (7) reports the results of Cliff's doctoral 

dissertation which showed that the adverbs "slightly, quite, 

and extremely" yielded "...almost perfectly increasing 

degrees of intensity, 0.50, 1.00, and 1.50 respectively." 

Error Bias 

After reviewing studies refering to sources of rating 

variance, Heise (5) cautions that the SD may not be 

appropriate for concepts of great salience to respondents 

because the intensity and direction of the response may be 

biased by social desirability. Another potential source of 

bias error is the "scale-checking style" of individuals (5). 

Random assignment of subjects is a recommended way to 

control this potential problem. 

Reliability of the SD 

Acceptable scale reliability scores have been obtained 

for test/retest correlation — particularly when analyzed by 

factor in lieu of by individual scales (5). Gulliksen (4) 

affirms that test/retest measures would be stronger if 
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parallel, equivalent scales were used. This would control 

for the possible "memory effect" confounding the results if 

the retest if given immediately. 

Validity of the SD 

Establishing the validity of the SD is more difficult. 

Heise (5, p. 246) supports the general validity of the SD 

for measuring attitudes because: 

...it yields predicted results when it is used for this 
purpose and also [it] is supported by studies which 
compare SD measurements with attitude measurements on 
traditional scales. 

The SD is a seven-point scale; however, there is no 

assurance that those points represent metric, equidistant 

intervals. Messick (6) concluded that the assumption of 

equal intervals was practical after he compared the results 

of two scaling techniques on the same data--the SD equal 

assumption of intervals and the metric, successive-interval 

method. He found that the correlations were not perfect but 

very high. Cliff (3) contends that "In many practical 

applications, the goal is to get an approximate interval 

scale rather that anything more absolute." Messick (6) and 

Heise (5) agree. 

In 1969, Heise deplored the absence of sufficient 

studies concerning the metric measurement of SD scales; a 

recent database search indicates that there is still an 

absence of such studies. While recognizing the absence of 
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definitive studies, Heise (5, pp. 407-408) supports 

Messick's conclusion: 

The information available suggests that the basic 
metric assumptions for the SD are not quite accurate, 
but also that violations of the assumptions are not 
serious enough to interfer with many present 
applications of the SD. Furthermore, some metric errors 
would be expected to counteract one another when ratings 
on several different scales are added together to form 
factor scales. 
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AIS 

BCIS 

CC 

CM 

CO 

CQ 

CQ1 

CQ2 

F-t-F 

FP 

PG 

SI 

UISD 

Amount of Information Shared 

Business Computer Information System 

Computer Conference 

Communication Mode 

Comprehensiveness 

Communication Quality 

Deviation from optimal set of 

user requirements (theoretical) 

Deviation from correct answer 

(operational) 

Degree of Convergence 

(mutual understanding/agreement) 

Face-to-f ace 

Freedom to Participate 

Progress Toward Goal 

Significance 

User Involvement in Systems Design 
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