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ABSTRACT: This study develops and tests a model of relationships among computer-
mediated communication systems (CMCS), group processes, and group outcomes.
The group outcomes examined are agreement and acceptance. Agreement is the extent
to which members of a problem-solving group hold similar views and solutions about
the problem at the end of their task. Acceptance is the extent to which members of a
problem-solving group acquiesce to the views and solutions of other members, while
holding reservations about those views and solutions. The distinction between agree-
ment and acceptance is important because members in agreement are more likely to
support the implementation of their solution than are those who merely accept the solution.
Based on a laboratory experiment, we fmd that socioemotional communication (both
positive—showing friendliness and supportiveness—and negative—showing hostility
and rejection) as well as task-oriented communication play important mediating roles
between CMCS use and acceptance and agreement. The fmdings suggest ways to promote
agreement through management intervention and CMCS design. In addition, our fmdings
suggest some intriguing avenues for fiirther research, such as the lack of sytnmetry
between the effects of positive and negative socioemotional commtmication.
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COMPUTER-MEDIATED COMMUNICATION SYSTEMS (CMCS) ARE COMPUTER-BASED

systems that enable entry, storage, processing, distribution, and reception of digitized
information [38]. CMCS include computer conferencing systems, electronic and voice
mail systems, group decision support systems, and text retrieval systems [27]. CMCS
are becoming increasingly pervasive in organizations as a result, in part, of growth in
globalization [37], telecommuting [34], and access to facilities that enable computer-
mediated communication, such as the Intemet. It is widely recognized that CMCS
sigriificantly alter communication processes and outcomes in organizations [5, 26].
This, coupled with their increasing use, makes it important to develop a better
understanding of CMCS effects on communication processes and outcomes, in order
to increase the benefits derived from their use.

Most studies examining the effects of CMCS have focused on group outcomes, such
as product quality [42], or on group processes, such as task versus social orientation

[44]. These studies add to our understanding of CMCS in organizations. However, without
a comprehensive model, which provides an understanding of CMCS effects on group
outcomes through their impacts on group processes, it is difficult to design CMCS or group
process interventions in order to achieve specific group outcomes [22].

The few CMCS studies employing comprehensive models (e.g., [25,40]) examine
linkages among constructs using correlational analyses. Such analyses are problematic
because, for example, they do not partial out the effects of group process constructs
that may be correlated with the process and outcome constructs of interest. PLS is a
second-generation multivariate analysis technique that permits the simultaneous anal-
ysis of multiple criterion and predictor constructs [3], thereby overcoming the prob-
lems associated with correlational analyses. This study employs partial least squares
(PLS) to better understand the comprehensive relationships among CMCS, group
processes, and group outcomes.

The outcomes examined are agreement and acceptance. Agreement is the extent to
which members of a group solving a problem hold similar views and solutions about
the problem at the end of their task. This is important since it determines group
members' support for organized action during the implementation of a problem's
solution [7, 14]. Note that agreement differs from consensus: Consensus typically
includes apparent agreement in addition to agreement as we have defined it [38]. For
example, although participants may be willing to go along with some plan, thereby
giving the impression of consensus, they may hold reservations about some parts of
it. We address this apparent agreement in terms of acceptance.

Acceptance has not been explicitly studied by CMCS researchers. It is the extent to
which members ofa group solving a problem acquiesce to the views and solutions of
other members while holding reservations about those views and solutions. Consider,
for example, a group's task of proposing five solutions to a problem. A participant
may acquiesce to but not agree with some solutions if, for example, he or she (1) is
satisfied with the problem-solving process [17], (2) has other tasks pending and is
dissatisfied with the inability to apply closure to the current task [48], or (3) does not
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wish to create a conflict with another participant [29]. Since acceptance implies that
the participant will not resist the problem's solution, it is important for building support
during the solution's implementation [14].

This support, however, may be tenuous; to the extent that a participant accepts rather
than agrees with others during problem solving, there is a greater likelihood of
withdrawal of support during problem solution implementation. This is illustrated by
the reaction of the losing party to presidential elections in the United States. The losing
party accepts the citizens' decision to elect the other party's candidate because it is
satisfied with the democratic election process and supports the candidate's institution
as the president. However, the losing party often seizes opportunities to subvert the
president's policies.

Agreement and acceptance are related in that acceptance cannot exist unless there
is lack of agreement. However, this relationship is not likely to be perfect due to the
potential for neither agreement nor acceptance. For example, a participant may neither
agree with nor accept the problem solution and, instead, resist it because he or she was
shut out of the problem-solving process by dominant participants. (Empirical support
for an imperfect correlation betweeti agreemetit atid acceptance is provided later in
this paper.)

The path model, shovra in figure 1, is developed next, linking CMCS to agreement
and acceptance in negotiation tasks [32]. This model is significant in that it (1)
examines the effect of CMCS on two outcomes (agreement and acceptance) that are
important in the implementation of a problem's solution; (2) exposes group process
constructs (socioemotional communication, task-oriented communication, and satis-
faction with the process) that mediate the effect of CMCS on agreement and accep-
tance; and (3) examines these effects in the context of negotiation tasks, for which
performance is likely to be sensitive to computer mediated communication [33].

Hypothesized Model

NEGOTIATION TASKS ARE MIXED-MOTIVE TASKS THAT PROMOTE idiosyncratic inter-
pretations about the target phenomena and have no demonstrably correct solutions
[32]. In order to promote agreement or acceptance among group members, these tasks
require reconciliation of different information, perspectives, and motives [10,14,16,
17, 48]. CMCS can influence the building of agreement or acceptance through their
effects on socioemotional and task-oriented communication [25,33].

We propose that CMCS will affect agreement through: (1) their effects on
socioemotional and task-oriented communication, (2) the effect of socioemotional
communication on task-oriented communication, and (3) the effect of socioemotional
and task-oriented communication on agreement. We propose that CMCS will affect
acceptance through: (1) their effects on socioemotional and task-oriented communi-
cation, (2) the effect of socioemotional communication on task-oriented communica-
tion, (3) the effects of socioemotional and task-oriented communication on
satisfaction, and (4) the effects of satisfaction and agreement on acceptance. These
paths are illustrated in figure 1 and discussed next.
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Figure I. Hypothesized Model

Effects of CMCS on Socioemotional and
Task-Oriented Communication

Social presence and social information processing theories suggest that CMCS will
affect socioemotional communication. Social presence theory indicates that, com-
pared to face-to-face communication, the fewer nonverbal cues in CMCS will lead to
lower social presence; social presence is the feeling that one is involved with other
people [41]. With lower social presence, one is less likely to engage in communication
that focuses on the interrelationships among group members, that is, socioemotional
communication [2]. Socioemotional communication can be positive (shovidng friendliness
and supportiveness) or negative (showing hostility and rejection). Thus, social presence
theory predicts that, compared to face-to-face conynunication, CMCS will lead to less
positive and negative socioemotional communication [25].

According to social information processing theory [45, 46, 47], the limited
bandwidth, the requirement of typing, and asynchrony (e.g., a lag between message
creation and transmission) in CMCS slows down the exchange of socioemotional
messages. In initial computer-mediated encounters, the incidence of socioemotional
communication will be relatively less compared to face-to-face encounters, though
during subsequent encounters this difference disappears because group members get
accustomed to and overcome the limited bandwidth, the typing requirement, and
asynchronicity. The effect of the typing requirement on reducing the incidence of
socioemotional messages in initial CMCS encounters relative to face-to-face encoun-
ters is expected to be especially severe when groups are provided rewards that value
both speed of task execution and output quality. In order to accomplish their tasks
quickly while not compromising quality, CMCS groups may compensate for slower
input rates associated with typing by further reducing socioemotional messages [5].
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Therefore,

Hypothesis I: In presence of group rewards that value execution speed and output
quality, there will be less positive and negative socioemotional communication
during initial CMCS encounters relative to face-to-face group encounters.

As described above, social information processing theory suggests that initial CMCS
encounters are likely to be more task-oriented than face-to-face encounters, because
the limited bandwidth and asynchronicity of computer-mediated communication
increases the need for regulating interaction [24, 49]. In addition, groups have been
found to exchange the same number of remarks in face-to-face and computer-mediated
encounters when they are allowed to deliberate for as long as it takes to reach a
consensus [ 15,44,49]. Taken together, these findings suggest that groups engaged in
initial computer-mediated encounters when allowed to reach consensus will exchange
more task-oriented messages than face-to-face groups. This relationship is likely to
hold when groups are provided rewards that value speed of task execution and output
quality, since, as described above, CMCS groups will tend to sacrifice socioemotional
communication for more task-oriented interaction [5]. Therefore,

Hypothesis 2: When allowed to reach consensus, and in the presence of group
rewards that value execution speed and output quality, there will be more
task-oriented communication with CMCS than with face-to-face communication.

The Effect of Socioemotional Communication on
Task-Oriented Communication

Socioemotional communication may affect inhibitions, which are likely to reduce
task-oriented communication. West [50] suggests that a supportive and friendly
atmosphere created by positive socioemotional communication is likely to reduce such
inhibition, while a nonsupportive and hostile atmosphere created by negative
socioemotional communication is likely to increase inhibition. However, an alterna-
tive mechanism suggested by Sara Kiesler and reported by Connolly et al. [9] indicates
opposite effects. According to this mechanism, members of a group with greater
positive socioemotional communication have a greater attraction toward their group,
and therefore communication inhibition increases due to a desire not to look foolish
[9]. Consequently, greater positive socioemotional communication is likely to be
associated with higher levels of such inhibition whereas greater negative socioemotio-
nal communication is likely to be associated with lower levels of inhibition.

Socioemotional communication can also infiuence task-oriented communication by
providing feedback about the functioning of group members [2, 9]. Participants may
view negative socioemotional communication as a rejection of their ideas. In a context
in which group members have an opportunity to earn individual rewards based on the
extent to which their ideas are adopted by the group, participants may attempt to make
up for the rejection by making more task-oriented comments. Positive socioemotional
communication may be viewed as a signal of acceptance of ideas and lead to reduced
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task-oriented communication. Based on the above discussion it is not possible to

determine the direction of the overall effect of socioemotional communication on

task-oriented communication. Therefore,

Hypothesis 3a: In presence of individual rewards that value adoption of one's
ideas by others, positive socioemotional communication will be related to task-
oriented communication.

3b: In presence of individual rewards that value adoption of one's ideas by

others, negative socioemotional communication will be related to task-ori-

ented communication.

The Effect of Socioemotional and Task-Oriented

Communication on Satisfaction with Process

According to Bales's Interaction Process Analysis (IPA) framework [2], socioemotio-
nal communication largely serves as feedback regarding the adequacy ofthe problem-
solving process. By suggesting that problem-solving attempts are adequate, positive
socioemotional communication will lead participants to be more satisfied with their
problem-solving process. Conversely, by suggesting that problem-solving attempts
are inadequate, negative socioemotional communication lead participants to be less
satisfied with their problem-solving process. Therefore,

Hypothesis 4a: Positive socioemotional communication will result in more satis-

faction with process.

4b: Negative socioemotional communication will result in a less satisfaction with

process.

Greater task-oriented communication will lead to greater satisfaction with process
[43]. From a cognitive perspective, more task-oriented communication enables more
thorough consideration of a problem, which leads to better performance and therefore
results in greater satisfaction with process [36]. From an affective perspective,
task-oriented communication promotes high-order needs, such as self-expression,
respect, and independence, which increases participants' satisfaction with process
[36]. Therefore,

Hypothesis 5: Task-oriented communication will increase satisfaction with

process.

The Effect of Socioemotional and Task-Oriented

Communication on Agreement

When members of a group communicate, they tend to generate social pressure toward
similarity of opinions and the consequent agreement among members [18]. This
pressure is greater the more the group is attractive to a member [18]. Because more
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positive socioemotional communication leads to greater attraction toward the group
[9], the pressure to conform and consequent agreement will be higher with more
positive socioemotional communication. Because more negative socioemotional com-
munication leads to less attraction toward the group [9], the pressure to conform and
consequent agreement will be less with more negative socioemotional communica-
tion. Therefore,

Hypothesis 6a: Positive socioemotional communication will lead to more
agreement.

6b: Negative socioemotional communication will lead to less agreement.

Task-oriented communication enables participants to gain recognition and a sense
of self-worth and to observe others' viewpoints. This promotes agreement by reducing
their resistance to suggestions and changes of opinion [31]. Therefore,

Hypothesis 7: Task-oriented communication will lead to more agreement.

The Effect of Satisfaction and Agreement on Acceptance

Satisfaction with the process implies fewer complaints about problem-solving activ-
ities, which makes one more likely to accept views and solutions with which one does
not agree [17]. The eariier example of the losing party during the U.S. presidential
elections describes how satisfaction with the process is associated with acceptance. In
contrast, acceptance may also be associated with lower levels of satisfaction with the
process. Participants are motivated to end a dissatisfying process [30]. Therefore,
instead of prolonging a dissatisfying discussion until agreement is reached, partici-
pants may accept the views and solutions of others in order to bring the discussion to
closure quickly. The acceptance of others' views and solutions in order to end a
dissatisfying process may be additionally hastened by an opportunity for earning a
group reward for quicker task execution. Therefore,

Hypothesis 8: In the presence of group rewards that value execution speed,
satisfaction with process will be related to acceptance.

As described earlier, there is a negative correlation between agreement and accep-
tance since, by definition, acceptance cannot exist unless there is lack of agreement.
(Agreement is the extent to which members hold similar views; acceptance is the
extent to which members acquiesce to the views of other members while holding
reservations about those views) However, because it is possible to have neither
agreement nor acceptance, this correlation is not likely to be perfect. For example, a
participant may neither agree with nor accept the problem solution and, instead, resist
it because he or she was shut out of the problem-solving process by dominant
participants. Therefore,

Hypothesis 9: Lack of agreement will lead to more acceptance.
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Method

Research Design

A s PART OF A COURSE ASSIGNMENT, NINETY-FOUR UNDERGRADUATE STUDENTS (71

percent males anV29 percent females; 84 percent junior level and 16 percent senior
level) enrolled in an introduction to management information systems course at a large
universify participated in a laboratory experiment. At the beginning of the semester,
these participants were randomly assigned to thirty-one mixed-gender groups; thirty
groups consisted of three members and one group consisted of four members. The
groups worked on course assignments with deliverables before and after the study.
Thus, the groups had histories and expectations of future interaction.

In order to manipulate the mediation of communication by a computer, four
communication systems were employed, two that required a computer for communi-
cation and two that involved face-to-face communication. Two communications
systems were employed in each of the conditions described below in order to reduce
confounding due to the specific nature of the communication systems themselves. The
four communications systems were:

• Face-to face system 1: Unsupported face-to-face meeting. During each unsup-
ported face-to-face meeting, participants sat down at the conference table in a
conference room to perform their task. The conference room was equipped with
a blackboard, which was in full view of the participants during their discussions.
Each participant recorded important points raised during discussions on paper.

• Face-to-face system 2: Supported face-to-face meeting. During each supported
face-to-face meeting, participants employed a shared group editor called ShrE-
dit. Participants sat face-to-face and performed their tasks by speaking to one
another as in unsupported face-to-face meetings. However, each participant also
employed a common ShrEdit document to record important points raised during
discussions. This document was available on 20" computer monitors placed in
specially designed tables in front of participants. The monitors were placed and
fitted at angles that permitted all participants the same views of each other that
participants in the unsupported meetings had.

• CMCS 1: Electronic conferencing. With the electronic conferencing system.
Confer II, participants could not see or hear one another. Messages were
exchanged by posting responses to a conference topic set up for each group.
Confer II appended sender names to all responses. Responses were stored in an
electronic file accessible by all participants. Participants viewed responses
through 14" monitors.

• CMCS 2: Electronic mail. With the electronic mail system, participants could
not see or hear one another. A mailing list was set up for each group. To send a
message, participants entered the mailing list name for their group. Mailed
messages, with sender names appended, were received immediately and resulted
in a statement of message receipt on the monitors of the participants. No
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communication records were maintained; participants deleted electronic records
of incoming messages after reading them. Participants viewed messages through
14" monitors.

During the study, each group performed two tasks, one pertaining to substance abuse
and the other to student housing (see appendix A for problem statements). A group
solved one problem in a face-to-face setting on one date and the other with a CMCS
(Confer II or electronic mail) on another date. To the extent possible, the ordering of
the communication systems and problems was balanced across groups.

This research design included a simulation of several organizational conditions. The
groups had histories and expectations of future interaction, which are typical for
organizational groups [12]. Like problems encountered by members of an organiza-
tion, the problems assigned to the subjects were relevant to them. In order to encourage
a stake in the task and encourage serious participation, the following rewards were
offered: Groups were evaluated according to the problem they solved (housing or
substance abuse) and the communication system they used. For groups in each
probletn-communication system pair (there were seven or eight groups in each
pair):

• The group with the best plan earns $8 per person.
• The group with the second best plan earns $6 per person.

• The group with the third best plan earns $4 per person.

Students were told that the goodness of any plan depended on both its quality, as
determined by experts, and how quickly it was done. Consistent with organizational
conditions, the quality-time tradeoff was left ambiguous. Data analysis reported
below indicates that participants generally cared about both the quality of their output
and the time that they spent.

The tasks are negotiation tasks because of their mixed-motive nature (described
next) and because the problems assigned had no demonstrabiy correct solutions (which
was supported by participant perceptions reported later). To create mixed motives,
competitive individual rewards greater in value than the group rewards described
above were offered. The following rewards were offered to individuals whose ideas,
irrespective of their quality, were most represented in their group's plan. Of all
individuals in a problem-communication system pair:

• The most represented individual earns $20.
• The second most represented individual earns $15.
• The third most represented individtial earns $10.

These rewards based on an individual's representation in a group's plan are compet-
itive [28] because an increase in representation of one individual's ideas reduces the
potential representation of others. Results presented later support the success of
competitive individual rewards in creating conflict and deception that characterize
negotiation tasks due to their mixed motive nature.
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Experimental Tasks

Participants' tasks were divided into an idea generation phase—^where alternative
solutions were generated—^followed by a discussion phase—^where group members
discussed alternative solutions to determine the list of five best actions that could be
taken to solve the problem. During the idea-generation phase, groups in the unsup-
ported face-to-face meetings used the blackboard with designated areas for each
participant, to write down their ideas. Those in the supported face-to-face meeting
used a common ShrEdit document to type their ideas in designated areas of the
document. Groups in the Confer II and electronic mail settings typed their ideas in a
Confer II or electronic mail message that they posted to the others at the end of the
idea-generation phase.

Groups were required to spend a minimum of twenty minutes on the idea-generation
phase and were given the flexibility to spend more time if they desired. All groups
began their discussion phase soon after idea generation. Groups in unsupported and
supported face-to-face settings discussed face-to-face whereas those in Confer II and
electronic mail settings discussed by typing their comments into the respective system
and posting them. The research model we proposed pertains to discussions that occur
among group members attempting to overcome differences in their views. Conse-
quently, only this discussion phase is the focus of data gathering and analysis.

The following procedures were followed for each task performed by subjects. At
the beginning of their task, participants were provided hands-on training if they were
using ShrEdit, Confer II, or electronic mail. All training procedures were tested and
found to be satisfactory during the pilot studies. Written task instructions were then
handed to the participants. These included the problem statement, the required output,
the reward scheme, and the procedure they had to follow to do their task. After they
read the instructions, important portions of the instructions were reiterated verbally,
and they began their tasks. After each group finished its task, a questionnaire was
administered (see appendix B). Participants were instructed not to discuss their task
experiences with their classmates until after everyone had completed the experiment.

Data Collection

Data were collected using group meeting transcripts and a posttest questionnaire.
Group meeting transcripts were coded to obtain measures of positive and negative
socioemotional communication and task-oriented communication. Group meeting
transcripts for unsupported and supported face-to-face meetings were obtained from
videotapes of these meetings. Electronic mail transcripts were created by adding one
of the authors to the mailing lists employed by subject groups. Confer II transcripts
were obtained from the archive created by the system.

Because of the time and expense involved in the coding group meetings, only 25
percent of each meeting were coded. The strategy to employ a subset of a group's
communication exchanges is considered to be valid and has been employed in past
CMCS research (e.g., [44,52]). Billings et al. [4] reported validity coefficients of 0.8
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or better for four-category Interaction Process Analysis (IPA) coding in a 20 percent
subset of the total interaction. In addition, a comparison of four-category IPA coding
and twelve-category IPA coding suggested that fewer categories required smaller
subsets to achieve a given level of validity. The current study employed three broad
categories (positive socioemotional, negative socioemotional, and task-oriented inter-
action) from the IPA scheme [2], while 25 percent of each group's total interaction
was coded. Prior research therefore supports the validity of coding subsets in this
study.

Past research suggests the emphasis of socioemotional versus task-oriented commu-
nication is likely to vary with time and number of messages. It has been found that
there is a greater task orientation during the initial exchanges and that this task
orientation decreases relative to the socioemotional orientation as meetings progress
(see [19] for a review). In order to control this bias, an approximately equal number
of first, second, third, and fourth quarter portions were coded. The portion coded for
any group was kept the same across its two problem-solving tasks. With minor
exceptions, the groups included for coding a particular quarter were balanced in terms
of the communication systems employed.

Table 1 depicts the indicators employed for the study's constructs. The indicator of
task-oriented communication and one indicator each of positive and negative
socioemotional communication were obtained by parsing and coding group meeting
transcripts. Comments in the transcripts were parsed and coded by an assistant who
was blind to the study's hypotheses. A parsed comment is defined as a separate idea
[9]. After parsing, comments were coded using three broad categories lTom the IPA
scheme representing positive socioemotional communication, negative socioemotio-
nal communication, and task-oriented communication [2]. Positive socioemotional
communication demonstrated solidarity, tension release, or agreement: for example,
"I agree with your idea." Negative socioemotional communication demonstrated
antagonism, tension, or disagreement: for example, "Your idea is stupid." Task-ori-
ented communication consisted of giving suggestions, asking for suggestions, giving
opinion, asking for opinions, giving orientation, or asking for orientation: for example,
"Rent control will prevent the landlords from taking advantage of students." The
assistant's parsing and coding showed a 95 percent and 98 percent agreement with the
first author, who parsed and coded ten randomly chosen transcripts covering the four
communication systems.

Remaining indicators employed in this study were based on the posttest question-
naire, as listed in appendix B. Questionnaire data were averaged across group members
before they were used in the data analysis. Group level scores of questionnaire items
for positive socioemotional communication (see appendix B.5) were averaged to
obtain a second indicator in addition to the coding-based indicator. The same proce-
dure was followed for negative socioemotional communication. The inclusion of
coding and questionnaire-based indicators enables a more valid representation of the
constructs. The perceptual indicators are important because, although there might be
a great deal of positive or negative socioemotional communication, if such commu-
nication is not perceived it cannot affect behavior [23]. Results, discussed later and
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Table 1 Construct Indicators, Factor Loadings, Average Variance

Extracted, and Composite Scale Reliability

Construct

Comp. mediated
comm. system
Positive
socioemotional
communication

Negative
socioemotional
communication

Task-oriented
communication

Satisfaction with
process
Agreement

Acceptance

Indicators

Dummy
indicator
Mean of
y1, y2

Indicator
based on
coding of
behavior
Mean of
y3, y4

Indicator
based on
coding of
behavior
Indicator
based on
coding of
behavior

y5

y6

y7
y8
y9

y10
y11

Factor
loading

1

0.765

0.794

0.899

0.766

1

1

0.772
0.795
0.889
0.803
0.830
0.853

Range of
cross-factor

loadings

0.002-0.538

0.076-0.252

0.079-0.429

0.045-0.629

0.063-0.324

0.089-0.538

0.207-0.454

0.007-0.458
0.010-0.542
0.007-0.494
0.063-0.360
0.009-0.440
0.031-0.466

Average
variance
extracted

1

0.608

0.697

1

1

0.672

0.687

Composite
scale

reliability

1

0.756

0.821

1

1

0.860

0.868

yl, y2, etc. refer to questionnaire items in appendix B.
The "factor loading" column provides loading of an indicator on the construct it represents
whereas the "range of cross-factor loadings" column provides the range of loadings of an indicator
on other constructs in the model.
The use of factor loadings, range of cross-factor loadings, average variance extracted, and
composite scale reliability for reliability and validity assessment is relevant for multiindicator
constructs.

presented in Table 1, indicated that both the coding and the questionnaire-based

indicators of positive and negative socioemotional communication were reliable and

valid.

Indicators of satisfaction, agreement, and acceptance were obtained using a posttest

questionnaire (see appendix B). Satisfaction represents an attitude [35], and attitudes

should be measured perceptually (e.g., [1, 11]). Agreement and acceptance are
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important because of their influence of support for the problem solution during its
implementation. Participants' perceptions that they neither agree with nor accept the
views of others are likely to be necessary to make them hold back their support during
the problem solution's implementation.

Partial Least Squares Analysis

The theoretical model presented in figure 1 was tested using partial least squares
(PLS), a multivariate analysis technique for testing structural models [51]. Barclay,
Higgins, and Thompson [3] present the features and benefits of PLS. PLS analysis
reported in this study was performed using PLSGraph (version 2.91.02.08).

A PLS model contains both a structural component, representing the relationship
among constructs, and a measurement component, representing the relationship
between constructs and their indicators [20]. In PLS, indicators may be modeled as
reflective or formative [20]. Reflective indicators are determined by the construct they
represent and, hence, covary the level of that construct [8]. Formative indicators
determine the construct they represent and permit the possibility that they do not
covary with the construct they determine [8]. Positive and negative socioemotional
communication, agreement, and acceptance were expected to covary with the level of
the construct they represented. Hence, indicators of these constructs were modeled
reflectively. Since single indicators were employed for task-orientated communica-
tion and for satisfaction, PLS analysis is insensitive to whether they are reflective or
formative.

Controls

In addition to the constructs shown in figure 1, the model subjected to PLS analysis
contained paths fVom several control constructs to the model's endogenous constructs.
Since our study employed a repeated measure design, we controlled for variance due
to the specific nature of groups by including thirty dummy constructs to represent
thirty-one groups. We controlled for variance due to the specific nature of the two
problems used in the study by employing a dummy construct to represent the two
problems. Similarly, we controlled for effects peculiar to the two experimental
sessions in the study by including a dummy construct to represent the two experimental
sessions. In addition, asynchronicity associated with CMCS can affect group agree-
ment and satisfaction in ways other than via levels of socioemotional and task
communication [42]. These effects external to our model were therefore controlled by
including direct paths fi-om CMCS to agreement and satisfaction.

Results

THE DATA ANALYSES PRESENTED HERE ADDRESS THE EXISTENCE of assumed experi-
mental conditions, the reliability and validity of measures, and the testing of study's
hypotheses.
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The Existence of Experimental Conditions

The lack of demonstrably correct solutions for the problems employed in this study
was checked using a questionnaire item (appendix B. 1). Both the substance abuse and
the housing problems lacked clear solution procedures. With 1 representing clear
solution procedures, the substance abuse mean was 4.50 (s.d. = 0.82,« = 31) and the
housing mean was 4.66 (s.d. = 0.76,« = 31), both of which are significantly different
fi-om 1 (p = 0.000).

The reward scheme was implemented to ensure that participants approached their
tasks seriously by caring about the quality of their output as well as the time that they
spent. Responses to two questionnaire items (appendix B.2) indicated that participants
cared to a moderate extent about the quality of their output and the time they took to
prepare it. With 1 representing a lack of concem for quality or time, the caring about
quality mean was 4.84 (s.d. = 0.73,« = 62) and the caring about time mean was 4.66
(s.d. = 0.69, n = 62, both of which are significantly different from 1 (p = 0.000).

Results support the success of competitive individual rewards in creating conflict
and deception, which characterize negotiation tasks due to their mixed-motive nature.
Questionnaire items were employed to determine the level of conflict and deception
(appendix B.3 and B.4). The mean responses conceming the presence of conflict were
2.87 (s.d. = 1.15, n = 31) and 2.79 (s.d. = 0.93, n = 31) for the substance abuse and
housing problems. The mean responses conceming the presence of deception were
1.35 (s.d. = 0.51, n = 31) and 1.19 (s.d. = 0.32, « = 31) for the substance abuse and the
housing problems. All these averages were significantly different fi-om 1 {p < 0.005),
the point on scales corresponding to the absence of conflict or deception.

Reliability and Validity

PLS enables the assessment of measurement components by providing principal
components factor loadings of indicators. The factor loadings provided by PLS
analysis and presented in Table 1 indicated adequate reliability of indicators of all
multiindicator constructs, that is, positive socioemotional communication, negative
socioemotional communication, agreement, and acceptance. First, the factor loadings
for the indicators of all these constructs exceeded 0.7, suggesting that less than half
of any indicator's variance was due to error. Second, for all multiindicator constructs,
the composite scale reliability, an intemal consistency estimate similar to Cronbach's
a, exceeded the recommended cutoff of 0.7 [21]. Third, average variance extracted
by all the multiindicator constructs from their indicators exceeded the recommended
cutoff of 0.5 [21].

The indicators of multiindicator constmcts demonstrated convergent and discrimi-
nant validity according to two criteria similar to a multitrait/multimethod analysis [6].
Specifically, fVom Table 2, we can see that the multiindicator constmcts shared more
variance with their indicators than with the other constmcts. Also, as indicated in Table
1, the magnitude ofthe factor loading of any indicator on its corresponding construct
exceeded the magnitude of its cross-factor loadings, that is, loadings on other constmcts.
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Table 2 Average Variance Extracted by Constmcts (Diagonal Elements) and
Shared Variance Between Constmcts (Off-Diagonal Elements)

1 6

1. Comp. mediated
comm. system

2. Positive
socioemotional
communication

3. Negative
socioemotional
communication

4. Task-oriented
communication

5. Satisfaction with
process

6. Agreement
7. Acceptance

0.141 0.608

0.007 0.001 0.697

0.289 0.177 0.016 1

0.065 0.073 0.043 0.053 1

0.027 0.001 0.368 0.015 0.050 0.672
0.000 0.000 0.181 0.008 0.206 0.228 0.687

The conceptual independence of agreement and acceptance was further supported
by a confirmatory factor analysis. A two-factor model in which the agreement items
loaded on one factor and the acceptance items loaded on the other was analyzed using
LISREL. Since the study's hypotheses were tested using group-level measures of
agreement and acceptance, the confirmatory factor analysis was also based on group-
level measures. Results suggested a good fit between the two-factor model and the
data (x\8) = 7.18, p = 0.519; GFI = 0.966; AGFI = 0.912; RMSR = 0.051). The
correlation between the agreement and acceptance factors (cj) = 0.56) was significantly
less than 1 (p = 0.000), thereby supporting their conceptual independence. The
altemative single factor model in which the agreement and acceptance measures were
made to load on a single factor did not show a good fit with the data (x^(9) = 27.92,
p = 0.001; GFI = 0.860; AGFI = 0.673; RMSR = 0.093).

Since a single indicator of satisfaction was used, it was not possible to assess its
convergent and discriminant validity. However, nomological validity of satisfaction
can be assessed by examining whether the a priori expectations about satisfaction in
a network of relationships involving satisfaction is confirmed [1]. Positive
socioemotional and task-oriented communication are expected to be positively related
to satisfaction, whereas negative socioemotional communication is expected to be
negatively related to satisfaction. Although satisfaction is expected to be related to
acceptance, there was no a priori expectation about the direction of the efFect. The
results of hypothesis testing described in the next section confirm our a priori
expectations about satisfaction and thus provide a reasonable level of support for the
nomological validity of satisfaction.

Hypotheses

Figure 2 shows the results of PLS analysis ofthe path model developed in this study.
PLS generates estimates of standardized regression coefficients (beta coefficients) for
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Positive
socio-emotional

communication

-.029'"

Agreement

Cotnputer-mediated - ^ \ Task-oriented
communication communication

(K-= .763)

-.080
.289

Negative
socio-emotional
communication
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^=.797)
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Paths are significant al p < .01 unless indicated wilh superscript ns (i.e., not significant).
Results pertaining to paths included for statistical control are not shown in the figure
hut arc available upon request from the authors.

Figure 2. Results of PLS Analysis

the paths in a model's structural component. In order to determine the significance of
these paths, jackknifed standard error estimates for the paths were obtained using the
blindfolding procedure. An omission distance of 11 was used in the blindfolding
procedure (see [39] for a description of the blindfolding procedure). Figure 2 also
shows R ̂  for endogenous constructs, that is, the proportion of variance of an endog-
enous construct explained by constructs having paths leading to it.

• HI is supported: CMCS were associated with less positive and negative
socioemotional communication relative to face-to-face communication (beta =
-0.367 and-0.08,p< 0.01).

• H2 is not supported: CMCS were associated with less task-oriented communi-
cation than face-to-face communication (beta =-0.370, p < 0.01).

• H3a is supported: Positive socioemotional communication had a positive rela-
tionship with task-oriented communication (beta = 0.380,/? > 0.01).

• H3b is supported: Negative socioemotional communication had a positive
relationship with task-oriented (beta = 0.289,/? < 0.01).

• H4a is supported: Positive socioemotional communication had a positive rela-
tionship with satisfaction (beta = 0.276, p < 0.01).

• H4b is supported: Negative socioemotional communication had a negative
relationship with satisfaction (beta=-0.321 ,p < 0.01).

• H5 is supported: Task-oriented communication had a positive relationship with
satisfaction (beta = 0.289,p < 0.01).

• H6a is not supported: Positive socioemotional communication was not related
to agreement (beta = 0.029,;? > 0.1).

• H6b is supported: Negative socioemotional communication had a negative
relationship with agreement (beta = -0.318, p < 0.01).
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• H7 is supported: Task-oriented communication had a positive relationship with
agreement (beta = 0.092,/7 < 0.01).

• H8 is supported: Satisfaction had a negative relationship with acceptance (beta
=-0.218,p<0.01).

• H9 is supported: Agreement had a negative relationship with acceptance (beta
= -O.430,p<0.01).

Although PLS does not provide an overall indication of model fit, a feel for this fit
can be obtained by averaging the variance explained across all endogenous constructs.
Based on the values in figure 2, the average R ̂  for the model is equal to 0.746, which
suggests that the model provides a good account of the data.

Discussion

THE RESULTS SUPPORT THE EXISTENCE OF A COMPLEX SET of links from computer-
mediated communication to agreement and acceptance. However, hypotheses related
to some of the paths were not supported. In addition, portions of our model included
competing submodels: The links from socioemotional communication to task-oriented
communication and the link from satisfaction to acceptance were based on competing
theories. We next reconcile our results with the associated theories.

Contrary to H2, face-to-face communication was associated with greater task-ori-
ented communication than computer-mediated communication. It was suggested that,
when groups are provided rewards that value speed of task execution and output
quality, CMCS groups may try to gain time by cutting down on socioemotional
communication but, in order to maintain output quality, they are not likely to cut down
on their task-oriented interaction. This hypothesis was based on research that allowed
groups enough time to reach consensus. In accord with that research, we also allowed
groups time to reach consensus; however, in contrast to that research, we included
rewards that valued speed. These rewards effectively limited deliberation time,
thereby causing CMCS users to cut down on task-oriented communication as well as
socioemotional communication.

Various perspectives were employed to hypothesize the effects of positive and
negative socioemotional communication on task-oriented communication (H3a and
H3b). Our findings ofa positive relationship between positive socioemotional com-
munication and task-oriented communication combined with a positive relationship
between negative socioemotional communication and task-oriented communication
are not in accord with any of the three theories upon which H3a and H3b were based.
This may have resulted from the offer of group as well as individual rewards to study
participants. By making the group more attractive to its members, greater positive
socioemotional communication within a group may have made group rewards more
salient than individual rewards. Because a group's chances of earning the group
reward increased with the quality of the output produced, group members may have
worked harder to produce a better-quality output by increasing their task-oriented
communication. On the other hand, by making the group less attractive to its members.
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greater negative socioemotional communication may have made group rewards less
salient than individual rewards. This would lead to increased task communication
because (a) the opportunity to earn individual rewards was based on the extent to which
an individual's ideas were represented in the group's output, and (b) negative
socioemotional communication may be viewed as a rejection of one's ideas, leading
participants to make up for this rejection by making more task-oriented comments.

Hypothesis 6 suggested that (a) pressure toward agreement is greater the more tbe
group is attractive to a member, and (b) because more positive (negative) socioemotio-
nal communication leads to greater (less) attraction toward the group, agreement will
be higher (lower) with more positive (negative) socioemotional communication.
Although this relationship held for negative socioemotional communication, it did not
hold for positive socioemotional communication. We can find no obvious explanation
for this lack of symmetry, except to point out that symmetry also does not exist
between socioemotional communication and task-oriented communication. As ad-
dressed in our conclusions, the potential for lack of symmetry between positive and
negative socioemotional communication is an important area to investigate in future
research.

Competing perspectives were employed to suggest both positive and negative
impacts of satisfaction on acceptance (H8). In this case, when faced with a dissatisfy-
ing discussion, participants brought closure quickly by accepting the views and
solutions of others. (This is in contrast with the competing perspective, which
suggested that satisfaction with process would lead to fewer complaints about tbe
process and, in turn, to acceptance.) The quick closure of dissatisfying discussions
may have been supported by the opportunity for earning a group reward for quicker
task execution. Such an opportunity can hasten the acceptance of others' views and
solutions in order to end a dissatisfying process.

Conclusions

C M C S CAN ALTER COMMUNICATION PROCESSES AND OUTCOMES IN ORGANIZATIONS.

This, coupled with their increasing use, makes it important to develop an understand-
ing of CMCS effects on communication processes and outcomes in order to increase
the benefits of CMCS use. This study developed a path model linking CMCS to
agreement and acceptance via intermediate constructs that included positive and
negative socioemotional communication, task-oriented communication, and satisfac-
tion with the process. This study is significant in that, in addition to examining these
intermediate linkages, it simulated several important organizational conditions. Or-
ganizational conditions included group histories and expectations of future interaction,
relevant problems, group rewards that valued quality and execution speed, and
competitive rewards that emphasized individual contributions to the final output.

These conditions mitigate external validity concerns associated with laboratory
studies [12] while extending CMCS research to a combination of conditions not found
in previous CMCS studies. For example, Hiltz et al. [25] employed time-limited tasks
and omitted rewards. Walther [44] offered rewards, but the rewards did not induce
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mixed motives, as did the group and individual rewards offered here. Our results
increase our understanding of CMCS effects, yielding insights for managers, CMCS
design, and CMCS research.

Insights for Managers and CMCS Design

This study suggests that agreement among participants can be enhanced through
management intervention as well as by CMCS design aimed at increasing task-ori-
ented commtinication and reducing negative socioemotional communication. For
example, prior to group meetings managers can establish ground rules that inhibit
negative socioemotional communication while promoting task-oriented communica-
tion. This intervention can be supported through CMCS design that, for example,
prompts users for task-oriented communication and sends negative socioemotional
communication back to the originators for reconsideration.

Participants' support during solution implementation may be more tenuous when
they accept rather than agree with others' views and solutions. When faced with a
dissatisfying group process, participants may accept others' views and solutions in
order to terminate the process. In contrast, when participants are more satisfied with
the process, they are more likely to continue their deliberations, thereby increasing
the potential for greater agreement. Satisfaction can be enhanced by increasing
task-oriented communication and reducing negative socioemotional communication
as suggested above. Satisfaction can be further enhanced by increasing positive
socioemotional communication through, for example, management ground rules and
CMCS prompts.

When negative socioemotional communication is controlled, increasing the level of
overall communication can increase the level of agreement by increasing positive
socioemotional communication and task-oriented communication. However, time
pressure can reduce overall communication. Therefore, when agreement is important,
managers should consider deemphasizing the importance of the time taken by the
group to finish their task. In addition, speech-to-text conversion software can be
employed to reduce the inhibiting effects of typing on overall communication.

Insights for Researchers

The confirmatory factor analysis and testing of H9 indicated that participant agreement
and acceptance are relatively independent constructs, and that group members may
accept while not agreeing with others' views and solutions. There may be situations
in which high levels of agreement are not feasible and acceptance is a viable alternative
to agreement. Our results suggest that lower levels of satisfaction with the process
may be related to higher levels of acceptance. Future research should examine other
ways in which acceptance could be promoted when high levels of agreement ai-e not
feasible.

We examined participants' satisfaction with the problem-solving process, which is
one component of participants' overall satisfaction. It would help our understanding
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if additional components of satisfaction were explored. For example, it is reasonable
to propose that satisfaction with the CMCS, satisfaction with the outcome, and
satisfaction with the other participants may be relatively independent of each other,
each having important influences on acceptance.

The positive impacts of both positive and negative socioemotional communication
on task-oriented communication suggest that the relationship of positive socioemotio-
nal communication on a construct is not necessarily the opposite of that of negative
socioemotional communication, as may be inferred from the literature (e.g., [9]). This
lack of symmetry was also demonstrated by the relationships of positive and negative
socioemotional communication with agreement. It would aid our understanding to
identify circumstances under which such symmetry does and does not hold.

The explanations provided for several of our findings suggest that the existence of
both individual and group rewards can play important roles in the impact of CMCS
on group outcomes. Future research should test these explanations by manipulating
group and individual rewards.

Although the study simulated important organizational conditions to overcome
some ofthe limitations of laboratory studies, its generalizability is limited by the use
of small student groups. Future work should investigate the study's results in a field
setting with groups of different sizes. Furthermore, the study's results may be peculiar
to the attributes ofthe communication systems employed. For instance, a computer-
mediated system that supports multiple dialogues is likely to stimulate more task-ori-
ented ideas than one that does not support multiple dialogues [13]. The CMCS
employed in this study were not observed to support multiple dialogues, which may
have resulted in less task-oriented communication.

In summary, this study took a step toward opening the "black box" that surrounds
the path from CMCS to agreement and acceptance. It developed and tested a path
model linking CMCS to agreement and acceptance via intermediate constructs that
included positive and negative socioemotional communication, task-oriented commu-
nication, and satisfaction with the process. The results yielded considerable insights
for managers, CMCS design, and CMCS research, which would not have been
possible without a comprehensive path model.

NOTES

Acknowledgments: The authors thank the Center for Teleeommunieations Management, Uni-
versity of Southem California, for their finaneial assistance for this study. They also thank Dave
Jenkins, Poppy McLeod, Martha Feldman, and Ron Rice as well as the anonymous reviewers
for their many insights, which contributed to this paper.

1. In accord with Bales [2], the amount of positive or negative socioemotional
communication refers to the frequency rather than the strength of socioemotional
communication.

REFERENCES

1. Bagozzi, R.P. An examination of the validity of two models of attitude. Multivariate
Behavioral Research, 16, 3 (1981), 323-359.



EFFECT OF COMPUTER-MEDIATED COMMUNICATION 185

2. Bales, R'F. Interaction Process Analysis: A Method for The Study of Small Groups.
Chicago: University of Chicago Press, 1950.

3. Barclay, D.; Higgins, C ; and Thompson, R. The partial least squares (PLS) approach to
causal modeling: personal computer adoption and use as an illustration. Technology Studies, 2,
2(1995), 285-309,

4. Billings, A.G.; McDowell, S.W.; Gomberg, C.A.; Kessler, M.; and Weiner, S. The
validity of time sampling in group interactions. Journal of Social Psychology, 104, 2 (1978),
223-230.

5. Bordia, P. Face-to-face versus computer-mediated communication: a synthesis of the
experimental Wi^taiwK. Journal of Business Communication, 34, 1 (1997), 99-120.

6. Carmines, E., and Zeller, R. Reliability and validity assessment. Sage University Paper
Series on Quantitive Applications in the Social Sciences, vol. 07-017. Beverly Hills, CA: Sage
Publications, 1979.

7. Castore, C.H., and Mumighan, K.J. Determinants of support for group decisions. Organ-
izational Behavior and Human Performance, 22, 1 (1978), 75-92.

8. Chin, W., and Gopal, A. Adoption intention in GSS: relative importance of beliefs.
Database, 26,2-3 (1995), 42-63.

9. Connolly, T.; Jessup, L.; and Valacich, J. Effects of anonymity and evaluative tone on
idea generation in computer-mediated groups. Management Science, 36, 6 (1990), 689-703.

10. Daft, R., and Lengel, R. Oganizational infonnation requirements, media richness and
structural design. Management Science, 32, 5 (1986), 554—571.

11. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of informa-
tion technology. MIS Quarterly, 13, 3 (1989), 319-340.

12. Dennis, A.; Nunamaker, J.; and Vogel, D. A comparison of laboratory and field research
in the study of EMS. Journal of Management Information Systems, 7, 3 (1991), 107-135.

13. Dennis, A.R.; Valacich, J.S.; Carte, T.A.; Garfield, M.J.; Haley, B.J.; and Aronson, J.E.
Research report: the effectiveness of multiple dialogues in electronic brainstorming. Information
Systems Research, 8,2 0 997), 203-211.

14. Donellon, A.; Gray, B.; and Bougon, M.G. Communication, meaning, and organized
?iC\.\or\. Administrative Science Quarterly, 31, 1 (1986), 43—55.

15. Dubrovsky, V.J.; Kiesler, S.; and Sethna, B.N. The equalization phenomenon: status
effects in computer-mediated and face-to-face decision-making groups. Human-Computer
Interaction, (5, 2 (1991), 119-146.

16. Feldman, M.S. Order Without Design: Information Production and Policy Making.
Stanford, CA: Stanford University Press, 1989.

17. Feldman, M.S. Personal communication in PS 631: pro-seminar in organization theory.
University of Michigan, 1989.

18. Festinger, L. Theory and Experiment in Social Communication. Ann Arbor: Research
Center for Dynamics, Institute for Social Research, University of Michigan, 1950.

19. Fisher, B.A. Small Group Decision Making: Communication and the Group Process.
New York: McGraw-Hill, 1974.

20. Fomell, C , and Bookstein, F. Two structural equation models: LISREL and PLS applied
to consumer exit-voice theory. Journal of Marketing Research, /9, 4 (1982), 440-452.

21. Fomell, C , and Larcker, D. Evaluating structural equation models with unobservable
variables and measurement error. Journal of Marketing Research, 18, 1 (1981), 39-50.

22. Guzzo, R.A., and Dickson, M.W. Teams in organizations: recent research on performance
and effectiveness. Annual Review of Psychology, 47,(1996), 307—338.

23. Harris, T.E. Applied Organizational Communication: Perspectives, Principles, and
Pragmatics. Hillsdale, NJ: Lawrence Erlbaum, 1993.

24. Hightower, R., and Hagmann, C. Social influence effects on remote group interactions.
Journal of Intemationai Information Management 4, 2 {1995), 17-32.

25. Hiltz, S.R.; Johnson, K.; and Turoff, M. Experiments in group decision making: commu-
nication process and outcome in face-to-face versus computerized conferences. Human Com-
munication Research, 13,2 (1986), 225-252.

26. Hollingshead, A.B., and McGrath, J.E. Computer-assisted groups: a critical review of the
empirical research. In R. A. Guzzo, and E. Salas (eds.). Team Effectiveness and Decision Making
in Organizations. San Francisco: Jossey-Bass, 1995, pp. 46-78.



186 SURINDER S. KAHAI AND RANDOLPH B. COOPER

27. Huseman, R.C., and Miles, E.W. Organizational communication in the information age:
implications of computer-based systems. Joumal of Management, 7¥, 2 (1988), 181—204.

28. Johnson, D.W., and Johnson, R.T. The intemal dynamics of cooperative learning groups.
In R.E. Slavin, S. Sharan, S. Kagan, R.H. Lazarowitz, C. Webb, and R. Schmuck (eds.). Learning
to Cooperate, Cooperating to Learn. New York: Plenum Press, 1985, pp. 103-124.

29. Lawrence, P.R., and Lorsch, J.W. Organization and Environment: Managing Differen-
tiation and Integration. Homewood, IL: Irwin, 1967.

30. Leavitt, H. J. Managerial Psychology, 2d ed. Chicago: University of Chicago Press, 1964.
31. Liken, R. New Pattems of Management. New York: McGraw-Hill, 196 L
32. McGrath, J.E. Groups: Interaction and Performance. Engelwood Cliffs, NJ: Prentice-

Hall, 1984.
33. McGrath, J.E., and Hollingshead, A. Putting the "group" back in group support systems:

some theoretical issues about dynamic porcesses in groups with technological enhancements.
In L. Jessup, and J. Valacich (eds.). Group Support Systems: New Perspectives. New York:
Macmillan, 1993, pp. 78-96.

34. McLelland, S. Telework's global reach. Telecommunications (Intemational Edition), 29,
9(1995), 184-188.

35. Melone, N.P. A theoretical assessment of the user-satisfaction construct in infonnation
systems research. A/anagemenr Sc/e«ce, 36,1 (1990), 76-91.

36. Miller, K.I., and Monge, P.R. Participation, satisfaction and productivity: a meta-analytic
review. Academy of Management Journal, 29,4 (1986), 727—753.

37. Naisbitt, J., and Aburdene, P. Megatrends 2000: Ten New Directions for the 1990 's. New
York: Morrow, 1990.

38. Rice, R.; Grant, A.; Schmitz, J.; and Torobin, J. Individual and networic influences on the
adoption and perceived outcomes of electronic messaging. Social Networks, 12, 1 (1990), 27—55.

39. Sambamurthy, V., and Chin, W. The effects of group attitudes toward alternative GDSS
designs on the decision-making performance of computer-supported groups. Decision Sciences,
25, 2(1994), 215-241.

40. Sambamurthy, V.; Poole, M.S.; and Kelly, J. The effects of variations in GDSS capabil-
ities on decision-making processes in groups. Small Group Research, 24,4 (1993), 523-546.

41. Short, J.; Williams, E.; and Christie, B. The Social Psychology of Telecommunications.
London: Wiley, 1976.

42. Straus, S.G., and McGrath, J.E. Does the medium matter? The interaction of task type
and technology on group performance and member actions. Journal of Applied Psychology, 79,
1(1994), 87-97.

43. Wagner, J. Participation effects on performance and satisfaction: a reconsideration of
research evidence. Academy of Management Review, 19,2 (1994), 312—330.

44. Walther, J. Relational aspects of computer-mediated communication: experimental ob-
servations over time. Organization Science, 6,2 (1995), 186-203.

45. Walther, J. Computer-mediated communication: impersonal, interpersonal, and
hyperpersonal interaction. Communication Research, 23, 1 (1996), 3-43.

46. Walther, J.; Anderson, J.F.; and Park, D.W. Interpersonal effects in computer-mediated
interaction: a meta-analysis of social and anti-social communication. Communication Research,
27,4 (1994), 460-^87.

47. Walther, J., and Burgoon, J. Relational communication in computer-mediated interaction.
Human Communication Research, 19,1 (1992), 50-88.

48. Weick, K. The Social Psychology of Organization, 2d ed. New York: Random House,
1979.

49. Weisband, S.P. Group discussion and first advocacy effects in computer-mediated and
face-to-face decision making groups. Organizational Behavior and Human Decision Processes,
55,3 (1992), 352-380.

50. West, M.A. The social psychology of innovation in groups. In M.A. West, and J.L. Farr
(eds.). Innovation and Creativity at Work. Chichester, UK: Wiley and Sons, 1990.

51. Wold, H. Systems analysis by partial least squares. In P. Nijkamp, H. Leitner, and N.
Wrigley (eds.). Measuring the Unmeasurable. Dordrecht: Martinus Nijhoff, 1985, pp. 221—252

52. Zigurs, I.; Poole, M.S.; and DeSanctis, G.L. A study of influence in computer-mediated
group decision-making. MIS Quarterly, 12,4 (1988), 625-644.



EFFECT OF COMPUTER-MEDIATED COMMUNICATION 187

APPENDIX A: Problem Statements Provided to Participants

Substance Abuse Problem: The Students' Association is concerned about the preva-
lence of substance (drugs and alcohol) abuse among students on the University
campus, and it would like you as a group to come up with a written plan to reduce this
problem. Your plan should include what you as a group think are FIVE best actions
that can be taken to solve the problem. Rank order the actions you suggest in terms of
their attractiveness, with the most attractive ranked as #1. WHILE JUDGING THE
ATTRACTIVENESS OF ANY ACTION, TAKE INTO CONSIDERATION THE
VARIOUS PROS AND CONS OF THAT ACTION. You should try to look at the
problem from multiple perspectives.

Housing Problem: The University Administration is concerned about the problem of
student housing. The Administration would like you to come up with a written plan
to reduce the housing problem for its students. Your plan should include what you as
a group think are FIVE best actions that can be taken to solve the problem. Rank order
the actions you suggest in terms of their attractiveness, with the most attractive ranked
as #1. WHILE JUDGING THE ATTRACTIVENESS OF ANY ACTION, TAKE
INTO CONSIDERATION THE VARIOUS PROS AND CONS OF THAT ACTION.
You should try to look at the problem from multiple perspectives.

APPENDIX B: Questionnaire

THESE ARE THE ITEMS IN THE QUESTIONNAIRE ADMINISTERED to participants.

Headings are provided here for the purpose of organizing the items. Questions in
sections 5 and after were preceded by instructions to the respondents to focus on the
discussion phase of their task while answering those questions. Where provided, the
designations at the beginning of some of the questionnaire item (yl, y2, etc.) are in
reference to Table 1.

1. Lack of demonstrably correct solution:

To what extent was there a clearly known way to solve the problem you just
faced? (1 = to no extent at all, 4 = to a moderate extent, 7 = to a large extent)
(reverse coded).

2. Caring about quality and time:

To what extent did you care about the quality of the plan produced? (1 = to no
extent at all, 4 = to a moderate extent, 7 = to a large extent).

To what extent did you care about the time taken to produce the plan? (1 = to no
extent at all, 4 = to a moderate extent, 7 = to a large extent).

3. Conflict:

Describe the amount of conflict that existed among you all during your discus-
sion. (1 = to no extent at all, 4 = to a moderate extent, 7 = to a large extent).
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4. Deception:

How often did you deliberately try to misinform your group members? (1 =
never, 4 = moderately often, 7 = very often).

5. Positive socioemotional communication:

yl. How often did your group members display positive feelings (of friendliness,
support for your views) towards you during the discussion? (1 = never, 4 = mod-
erately often, 7 = very often).

y2. Describe the NUMBER OF STATEMENTS made by your group members
that made you feel good (for example, statements that evoked laughter, state-
ments that indicated friendliness towards you, statements that indicated support
for your views)? (1 = none at all, 4 = a moderate number, 7 = many).

6. Negative socioemotional communication:

y3. How often did your group members display negative feelings (of hostility, re-
jection of your views) towards you during the discussion? (1 = never, 4 = moder-
ately often, 7 = very often).

y4. Describe the NUMBER OF STATEMENTS made by your group members
that made you feel bad (for example, statements that indicated hostility towards
you, statements that indicated rejection of your views)? (1 = none at all, 4 = a
moderate number, 7 = many).

7. Satisfaction with the process:

y5. Describe your level of satisfaction with the problem solving process you went
through today. (1 = not satisfied at all, 4 = moderately satisfied, 7 = very satisfied).

8. Agreement:

y6. If YOU were to propose a plan at the end of your group meeting, describe
how different would it be from the one proposed by your group? (1 = not differ-
ent at all, 4 = moderately different, 7 = very different).

y7. To what extent are your views about the topic of discussion DIFFERENT
from those of others in your group? (1 = to no extent at all, 4 = to a moderate
extent, 7 = to a large extent).

y8. Describe the similarity of your views to those of others in your group about
the topic of discussion? (1 = very different, 4 = moderately different, 7 = very
similar).

9. Acceptance:

y9. How often did you accept somebody's view without holding the same view
yourself? (1 = never, 4 = moderately often, 7 = very often).

y 10. What portion of the plan your group proposed was such that YOU would
have proposed it differently but you nevertheless accepted it? (1 = a small por-
tion, 4 = a moderate portion, 7 = a large portion).

y 11. To what extent did you accept the views of others without holding the same
views yourself? (1 = to no extent at all, 4 = to a moderate extent, 7 = to a large extent).






