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ABSTRACT 

The tide of computer technology has brought with it a 

new era of communications. The age of computer-linked 

communications is upon us, and yet the field of human 

factors has failed to overcome technological inertia to 

meet this change. 

The field of software psychology studies human 

performance in computer and information systems. The 

effects of personality on performance in computer systems 

is a "hot" topic in software psychology as is comiputer-

mediated communication. 

A study was proposed to examine the influence of 

Machiavellian tendencies on the solution of a problem 

discussed via computer-mediated communications or face-

to-face communications. Groups which communicated via 

computer took significantly longer to solve the problem 

than did groups in which communication was face-to-face. 

Groups in which the manipulator was low Mach and the 

target was high Mach took the longest time. When the 

dependent measure was the amount of influence, rather than 

time, mode proved to be the primary factor—individuals 

v;ere more easily influenced face-to-face. Quality of the 

end product and the amount of influence exerted by the 

V 



target were not found to be affected. Implications for 

this research and future research are discussed. 
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CHAPTER I 

INTRODUCTION 

What is Software Psychology? 

Software psychology is defined by Schneiderman (1980) 

as ". . . the study of human performance in using computer 

and information systems." The name was originally coined 

by Tom Lowe, a psychologist working at General Electric, 

to describe the application of psychological principles to 

computer systems. 

In 1980, when Schneiderman wrote his influential text 

on the subject. Software Psychology, he was able to point 

to five major factors which outline the scope of software 

psychology. These factors were: (a) increased ease of 

use, (b) increased ease of learning, (c) increased reli

ability, (d) increased user satisfaction, and (e) reduc

tion in frequency of errors. 

With the increasing diversity of computer application 

and use, partially the result of the advent of micro

computer technology, software psychology has become 

fractionated into three distinct areas: software psycho

logy, human-computer interaction, and human-computer 

interface. VJhile the latter two concepts can be subsummed 

under the rubric of first, each of these concepts is 



subtly different in the type of questions it answers and 

the type of problems it addresses. This is a point that 

is not often clear in the literature. 

Human-computer interaction addresses those problems 

associated with optimizing the interaction between humans 

and computers. This is the component of software psychol

ogy which deals with such problems and issues as the 

differences in acceptability between timesharing and batch 

system.s (Schneiderman, 1980) , the effect of short versus 

long response time (Schneiderman, 1980), the use of 

on-line help and on-line tutorials (Schneiderman, 1987), 

and the use of on-line debugging tools. Thus, human-

computer interaction can be seen as a discipline which 

seeks to increase the power of the user while decreasing 

the overall complexity of the system one is interacting 

with. 

Human-computer interface is an attempt to decrease 

the complexity of computer systems through the application 

of human factors principles to the design of the user 

interface. Interfaces can be those items which individu

als normally think of as interfaces: keyboards, light 

pens, mice, or touch screens. Interface design can also 

be invisible, however. This involves matching the com

puter's functioning to the internal, mental representation 

of the user (Norman, 1986). In other words, invisible 

interfacing allows the computer to behave in ways that are 



predictable to the user. This is accomplished first by 

the construction of a mental model of the user. This 

mental model acts as a foundation upon which the interface 

can later be constructed (Hutchins, Holland, & Norman, 

1986). When interfaces are constructed in this way, they 

are more consistent with the expectations of the user and 

they are easier to learn; consequently, the user feels 

more in control of the system. 

In my view, software psychology proper deals with the 

more human aspect of the interaction. One of the most 

important issues is control. Users tend not to like 

systems which they feel they cannot control (Norman, 1986; 

Schneiderman, 1980) . In fact, they often feel dehu

manized, deindividuated, and lost within the technology 

(Kiesler, Zubrow, Moses, & Geller, 1985; Norman, 1986; 

NOVA, 1987). The point is that software psychology 

attempts to deal with the uniquely human issues not 

addressed by the disciplines of human-computer interaction 

and human-computer interface. 

Some of the more important software psychology issues 

are the use of mnemonic variable names (Schneiderman, 

1980) , the construction of mental models of the user 

(Bannon, 1987; Card, Moran, & Newell, 1983; Hutchins, 

Hollan, & Norman, 1987; Mark, 1987; Norman, 1987; 

Schneiderman, 1980; Sleeman & Brown, 1982), the user's 

feelings of being in control, anxiety on the part of the 



user (Schneiderman, 1987) , and the effect of personality 

factors on performance (Schneiderman, 1980, 1987). 

It is this latter issue, the effect of personality on 

performance, that will be of major concern in this disser

tation . 

The Need for Software Psychology 

The development of the microcomputer changed, for 

better or for worse, the computer industry, but it did 

something else as well. The advent of the microcomputer 

has changed the shape of Western culture. While there was 

a time several years ago when this technology was only 

accessible to those with the prerequisite knowledge to 

operate the systems, the situation in 1987 is much differ

ent. Many homes now contain microcomputer systems. 

Consequently, computer technology is now in the hands of 

users for which it was never imagined. Attention to the 

needs of this new class of users has become a paramount 

concern to those who wish to stay competitive in the 

marketplace. A product that is difficult and unpleasant 

to use is more likely to be returned than kept. Hence, a 

competitive edge exists for those who can construct 

systems that are easy to learn to use and fun to operate. 

As a result, the study of software psychology is becoming 

a major concern to the designers and producers of computer 

systems. 



A further impact of the microcomputer age is the 

possibility of the remote workplace. The technology now 

exists to link people who are geographically dispersed by 

thousands of miles. And while long distance telephone 

communication can also link geographically dispersed 

individuals, the use of netservers makes computer-mediated 

communication a much more economical means of linking two 

or miore geographically dispersed workers. In addition, 

computer-mediated communication provides a number of 

different advantages over conventional telecommunication 

(telephone, teleconferencing, etc.). The most important 

of these advantages is the ability to store, retrieve, 

edit, and send files instantaneously to coworkers. 

However, as a group of social psychologists at Carnegie 

Mellon University (CMU) point out, " . . . Virtually 

nothing is known as yet about the social psychological 

effects of using modern computer networks for communica

tion" (Kiesler et al., 1985, p. 79). Other researchers 

point to the paucity of an existing body of literature in 

the field of the social psychology of groups whose members 

are linked via computer (Kerr & Hiltz, 1982; Vallee, 1982; 

Williams, 1977) . 

The need for empirical investigations into the 

factors affecting computer-mediated communication can be 

summed up best in the following quotes: 

A major concern of managers became the adapta
tion and integration of this new wave of 



technology into the behavior of office workers, 
engineers, and project leaders . . . These 
systems [computer communication networks] are 
computer programs designed to support a particu
lar type of interaction among a particular group 
of people. Therefore, the human and social 
factors are the critical ones [p. 4] . . . The 
human factors of communication are still largely 
ignored [p. x]. (Vallee, 1982, pp. x, 4.) 

To date, implementations of this technology have 
taken the form either of proprietary electronic 
mail systems, with little or no assessment and 
reporting of results, or of relatively small 
field trials with associated evaluations 
generally published as organizational research 
reports and not available in the open literature 
[p. x] . . . There has been little research on 
the relationship between personality factors and 
acceptance of computer based communication 
systems. There is reason to believe, however, 
on the basis of qualitative observations and 
impressions that basic personality characteris
tics and values do have predictive power [p. 
71]. (Kerr & Hiltz, 1982, pp. x, 71) 

Computer-Mediated Communication 

Microcomputer technology has opened the knowledge of 

the world to the microcomputer user. Users can communi

cate with other microcomputer users throughout the v/orld 

by accessing electronic bulletin boards, computer confer

ences, electronic mail, and other types of computer-

mediated communications media. As Kiesler et al. (1985) 

point out, this proliferation of electronic communications 

media brings into question the effect of this technology 

on society in general and the way individuals work and 

communicate in specific. As a number of authors point 

out, little is known about the social psychology of 

mediated communication in general (Williams, 1977), and 



little is known about computer-mediated communication in 

particular (Kerr & Hiltz, 1982; Kiesler et al., 1985; 

Kiesler, Siegel, & McGuire, 1984). 

Mediated Communication 

Williams (1977) presents a review of the available 

literature in the field of face-to-face versus mediated 

communication. As she points out, the existing literature 

in the area of mediated communication is relatively small 

and often contradictory. Williams attributes the presence 

of contradictory findings in the literature to an absence 

of a uniform approach to the study of mediated communica

tion and to the ephemeral quality of the variables. 

In spite of a lack of a unified approach of study, 

Williams points out that studies in mediated communication 

have the following characteristics in common: 

1. The studies generally compare face-to-face 

communication V7ith communication using one or more differ

ent media (e.g., close-circuit television, telephone, 

intercom, speaker-tube, next only). 

2. The communication takes place between two or more 

individuals. 

3. The studies use controlled, laboratory experimen

tation rather than field techniques. 

The studies differ in the types of media used (e.g., 

television, two-way radio, written text), the types of 

subjects used (high school students, secretaries), and the 
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types of tasks used (simple assembly, map reading, bar

gaining) . Consequently, the studies lack any sort of 

between study consistency. 

Probably the earliest studies in the area of mediated 

communication that have relevance to computer-mediated 

communication research are those of Chapanis (Chapanis, 

Ochsman, Parrish, & Weeks, 1972; Chapanis & Overbey, 1974; 

Ochsman & Chapanis, 1974; Weeks & Chapanis, 1974). 

In the Chapanis studies, a cooperative task was used. 

A cooperative task is one in which the individuals cooper

ate to solve a problem without a large degree of inter

personal interaction. The original goal of these studies 

was to simulate man-machine dialogue involving a semi-

intelligent computer used as a resource to aid an indi

vidual in solving a problem. 

Chapanis et al. (1972) studied the interaction of 

two-man teams who solved problems using four different 

communication media: face-to-face, typewritten, remote 

handwritten, and voice only. Since they were trying to 

simulate human-computer interaction with an intelligent 

system, one subject assumed the computer role (source) 

while the other acted as the user (seeker). 

The subjects consisted of experienced and inexperi

enced typists. The subjects were asked to solve "real" 

world problems which the authors felt could be solved 

through the interaction with a computer system. These 



problems were a geographic location problem and an equip

ment assembly problem. Both problems required a complete 

set of information to solve the problems. Each partici

pant was given a different component of the problem to 

solve. 

In the geographic location problem, the seeker was 

supposed to find a physician who was closest to a hypo

thetical home address. He was supplied with a grid map of 

Washington, D.C., and a card with the address typed on it. 

The source was supplied with a listing of the names and 

addresses of physicians removed from the D.C. phone book. 

In the equipment assembly task, the object was for 

the seeker to assemble a trash can carrier. He was 

supplied with the disassembled parts of it. The source 

was provided with the assembly instructions and the 

function of the article. 

Chapanis et al. found that inexperienced typists took 

two and a half times as long to solve problems using the 

typewritten mode than did the face-to-face group. The 

experienced typists took twice as long to solve the 

problems in the typewritten as opposed to the face-to-face 

modes. Subjects in the handwritten mode, though faster 

than the typists, took longer to solve the problems than 

the face-to-face or auditory-only conditions. An ortho

gonal comparison of the different modes revealed that the 

two oral modes (voice only and face-to-face) differed 
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significantly from the two written modes (typewritten and 

handwritten). There were no significant differences found 

between either the two written modes or the two voice 

modes. No significant differences were found between the 

two problems, nor were any interactions between mode and 

problems found. 

The differences in mode can be seen when we analyze 

the activities that the individuals are engaged in during 

the solving activity. Individuals in the written modes of 

communication spent substantially more time sending and 

receiving messages than those individuals using face-to-

face or the voice mode. The miean time to solution of the 

problem was much longer for the written communication 

groups than for the face-to-face or voice groups. 

While individuals who communicated using voice or 

face-to-face modes took substantially less time to solve 

the problem than those in the written communications mode, 

the explanation for this does not come from increased 

communications times alone. A great deal of the subjects' 

time was spent engaging in activities other than communi

cating (e.g., assembling the pieces or finding a loca

tion) . In the voice and face-to-face conditions, the 

subjects could engage in an additional activity while 

communicating. In the written communication modes, this 

was not possible since the individuals could not engage in 

any physical activity while typing or writing. This, in 
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part, accounts for the additional time. The time spent 

engaging in sending or receiving messages, when considered 

by itself, was very nearly equivalent across modes. 

Chapanis et al. point out that the large difference 

between sending and receiving seen in the handwritten mode 

is an artifact of the technique which they used. 

Some researchers have suggested that differences in 

communication times between computer-mediated communica

tion groups and face-to-face groups is a result of the 

time it takes the individuals to type the messages. Since 

there is very little difference in the amount of time the 

individuals spend engaging in the mechanics of sending the 

messages, we can consider differences between m.ediated and 

face-to-face or voice groups to not be attributable to 

time spent typing. 

In the Chapanis et al. (1972) study, subjects were 

free to interrupt each other at any time, both subjects 

used the same mode of communication, and were tested only 

once. Chapanis and Overbey (1974) sought to compare free 

versus restricted interchange capability, performance of 

subjects tested over a number of days, and mixed versus 

unmixed modes of communication. 

In the free interchange mode, subjects could inter

rupt each other at any time they wished. In the restrict

ed interchange segment, the subject who currently "had the 
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floor" had to voluntarily give up control of the communi

cation channel before the other subject could speak. 

The mixed mode communication mode involved one 

individual communicating by typewriter while the other 

used voice. In the unmixed mode, both subjects used the 

same mode of communication. In the typewriter mode, a 

button was depressed to allow the other subject to speak 

in the restricted interchange mode. The individuals in 

the voice mode had to depress a button to allow the 

individuals in the restricted interchange condition to 

speak. 

The geographic location problem and the equipment 

assembly problem used in the first study (Chapanis et al., 

1972) were also used in this study. In addition, the 

authors employed an information retrieval problem and an 

object identification problem. 

In the information retrieval problem, the seeker's 

task was to find the citations for five different news

paper articles on a topic. The seeker was provided with a 

page describing the topic. The seeker was provided with 

the New York Times Index for 1967. 

In the object identification task, the task put 

before the seeker was to identify and replace a pilot 

light for a given socket from a tray of 65 light bulbs. 

The socket was given to the source. One and only one of 

the seeker's bulbs matched the source's socket. 
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The results show that mode, problem type, job role, 

and an interaction of job role with type of problem 

significantly affected the time needed to solve the 

problems. The largest single source of variance between 

modes, 71 percent of the total variance, was between the 

unmixed typewritten mode and the other three modes. 

Almost all of the remaining variance among modes was due 

to the difference between unmixed voice and the two mixed 

modes. However, the two mixed modes were not found to 

differ significantly from each other. Replicating the 

findings of Chapanis et al. (1972), Chapanis and Overbey 

found that the average time to reach solution in the 

unmixed typewriter mode was almost tv/ice the time to reach 

solution in the unmixed voice mode. 

The results indicated a significant effect for 

problems. This significant main effect was found to be 

due to the fact that the object identification task took 

longer to perform than any of the other tasks, which were 

fairly equivalent in their solution times. 

Of major importance to this dissertation is the 

effect associated with the ability of subjects to inter

rupt each other. There were no significant differences 

measured between modes of interruption, free or restrict

ed nor were there any interactions between mode of 

communication and interaction. 
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Surprisingly, the teams did not improve with succes

sive days. The authors did not find any significant 

practice effects due to experience using the system. Time 

to completion of the problems did not decrease. 

The authors found a significant effect of mode of 

communication on the number of messages that were sent. 

Approximately two and a half times as many messages were 

communicated by voice than by typewriter. Again, the 

number of messages communicated through the mixed modes 

falls between the two extremes of the unmixed modes. An 

orthogonal comparison analysis revealed that the unmixed 

voice mode differed significantly from the m.ixed modes in 

the number of messages sent, and the unmixed typewriter 

condition differed significantly from the unmixed voice 

and the two mixed modes, while the mixed modes did not 

differ significantly from each other. The finding that 

fewer messages are communicated using typewritten communi

cation, yet more time is taken to solve the problem, has 

been subsequently replicated (Kiesler et al., 1984; 

Kiesler et al., 1985). Furthermore, there were fewer 

messages exchanged across restricted modes of communica

tion. 

With regard to the number of messages exchanged, 

there was a significant interaction between the mode of 

communication and interchange condition. The number of 

messages transmitted in the restricted interchange is 
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almost constant across communication mode. Furthermore, 

there were significantly more messages communicated across 

the free interchange mode when the unmixed voice was used. 

While freedom of interchange increased the number of 

communicated messages in the other three communication 

modes, the effect was negligible. The authors concluded 

that the use of the typewriter to communicate information 

depressed the number of messages whether the subjects were 

free to interrupt or not. 

Unmixed voice mode was the faster than all of the 

other modes. More words were communicated in the unmixed 

voice mode than any of the other modes. Furthermore, more 

messages were communicated in the unmixed voice mode. The 

authors concluded that unmixed voice is an "extremely 

wordy" m̂ ode of communication. Unmixed typewritten, while 

much slower than the unmixed voice mode, was a much more 

"parsimonious" channel. 

The authors derived a measure of message length, the 

average number of words per message, by dividing the 

number of words each subject used by the total number of 

messages he sent. There was very little effect of mode of 

communication on message length. That is, messages were 

equally long for all conditions. Messages that were sent 

under restricted interchange were almost twice as long as 

those sent under unrestricted interchange. It is almost 
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as though individuals were trying to get as much said as 

they could while they still had control of the floor. 

With regard to days, the average number of messages 

decreased after the first two days. The effect of prac

tice on one's proficiency to use these communication 

systems manifests itself through increased parsimony in 

the length of the message. 

The authors derived the number of messages per minute 

by dividing the total number of messages sent by the total 

tim.e taken to solve the problem in minutes. Since sub

jects engaged in more activities than just communicating, 

this measure is not a clean measure. 

Subjects communicated five times faster in the 

unmixed communication mode (3.0 messages/min) than they 

did in the unmixed typewritten mode (0.6 messages/min). 

Again, the mixed modes were intermediate in their mea

sures . 

Subjects in the free interchange condition relayed 

messages twice as fast (2.3 messages/min) as those in the 

restricted condition (1.3 messages/min). However, the 

messages sent in the restricted interchange condition were 

twice as long as those in the free condition. When this 

is taken into account, though, the difference in the 

number of messages sent per minute between the two modes 

of interchange did not differ that much. 
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There was a significant interaction between mode of 

communication and mode of interchange. Number of messages 

per minute was greatest for the free exchange, unmixed 

voice mode and least for the restricted unmixed typewriter 

mode. 

Finally, the authors analyzed the number of words per 

minute. This was obtained by dividing the number of words 

spoken by a subject in the session by the total amount of 

tim.e in minutes. As with the number of messages per 

minute, this was not a clean measure. 

There were many more words communicated per minute in 

the unmixed voice mode (105.5 wpm) than in the unmixed 

typewritten mode (14.2 wpm). Once again, the mixed modes 

fell between the extremes. The authors perform.ed an 

orthogonal comparison and found that the unmixed type

written mode differed significantly from the other three 

modes, that the unmixed voice mode differed significantly 

from the mixed modes, and that the mixed modes did not 

differ significantly from each other. 

In summary, as with Chapanis et al. (1972), large 

significant differences were found between purely type

written communication and purely voice communication. 

Further, the finding that voice communication was faster 

than typewritten communication replicated Chapanis' 

earlier findings: in the unmixed m.ode, problems solved 

using the voice mode were solved in half of the time taken 
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by those using the typewritten mode. However, unmixed 

voice mode used twice as many messages as unmixed type

written. The rate of communication was about six times 

greater, in terms of messages and words per minute, for 

the unmixed typewritten mode. The results of these 

findings are clear. Typewritten communication, while 

slow, is very parsimonious regarding the number of words 

used and the number of messages used. These findings 

cannot be accounted for simply in terms of typing speed. 

As suggested by this study and the previous one, the 

typewritten modes did not allow subjects to enage in more 

than one activity at a time. Chapanis and his associates 

cited this as a likely cause of the greater time taken to 

solve the problem by the subjects in the typewritten mode. 

This is especially obvious when one considers the small 

number of words and messages sent by those in the type

written mode compared with the voice mode. This is the 

only explanation that seems to account for this ineffi

cient use of time. 

Weeks and Chapanis (1976) were interested in compar

ing the effects of different modes of communication on the 

solving of cooperative problems versus competitive prob

lems. The cooperative problems were identical to or 

similar to the problems used in the previous studies by 

Chapanis et al. (1972) and Chapanis and Overbey (1974). 

The competitive problems required subjects to negotiate to 
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get components of their arguments included in the final 

solution. Weeks and Chapanis provided monetary incentives 

for each argument contained in the final solution. 

Contrary to the cooperative problems, there were no 

"correct" solutions to the competitive problems. 

The typewritten mode of communication and voice mode 

of communication were retained from the previous studies. 

In this study, the authors added a closed-circuit tele

vision mode. The authors reasoned that the addition of 

closed-circuit television would add additional nonverbal 

cues to the group interaction. They argued that nonverbal 

cues add an informational dimension when there is some 

discrepancy between the content of the message and the 

individual's body language. In this particular case, the 

addressee tended to believe the content of the body 

language over the content of the miessage. 

With regard to the bargaining in the conflictual 

task, the authors expected that the communicators may find 

differences in effectiveness of their arguments between 

the different modes of communication. Specifically, the 

authors argue that an individual's ability to persuade may 

be " . . . attenuated by the formality of the teletype-

written mode. On the other hand, it may be easier to be 

deceitful when bargaining by teletypewriter or telephone 

than when one can see his opponent." 
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This is an important point. This argument states 

that the anonymity of the telephone, teletypewriter, or 

the computer results in deindividuated communication 

(Kiesler et al., 1984; Kiesler et al., 1985; Sproull & 

Kiesler, 1986). This argument is further proffered to 

explain the fact that individuals are more self-disclosing 

and less inhibited when communicating using mediated 

communication (Kiesler et al., 1984; Kiesler et al., 1985; 

Kiesler & Sproull, 1985; Sproull & Kiesler, 1986; Sproull, 

Kiesler, & McGuire, 1984). 

Weeks and Chapanis (1976) suggest that the only 

studies which find a difference between face-to-face and 

telephone modes are studies which introduce an imbalance 

between the two subjects. Usually, the subject with the 

stronger case is more successful when communicating his 

point via telephone. The authors suggest that the tele

phone offers a more "restrained" channel which facilitates 

an objective appraisal of the arguments of the other 

individual. Hence, communication via telephone eliminates 

the possibility that social cues could be used to change 

the balance of power between the two individuals—such 

factors as personal charisma, charm, and physical attrac

tiveness are eliminated. This concept lies at the heart 

of the Delphi Method of decision making. Accordingly, the 

arguments are considered more objectively when the indi

viduals are forced to consider them on their own merit 
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without the influence of the status or charisma of the 

argument's proponent. Consequently, the authors concluded 

that if cooperative communication of factual information 

is the goal, there should be no differences in the 

efficacy of the communication modes. On the other hand, 

if the nature of the situation is a competitive situation, 

involving conflict between the participants, then face-

to-face (or television) and voice modes will differ in 

their efficacy. 

The findings of Weeks and Chapanis (1976) replicated 

those of the earlier studies (Chapanis et al. , 1972; 

Chapanis & Overbey, 1974): 

1. The differences between voice modes and text 

modes accounted for a substantial portion of the variance 

(95%) . 

2. Problems were solved twice as fast in the voice 

conditions as in the text mode. 

3. Communication rates in the voice conditions were 

eight times that of the text modes. 

4. Text modes were more parsimonious in the number 

of words and messages sent. 

In addition. Weeks and Chapanis found that: 

1. The addition of a visual mode to the voice 

channel (television) does not significantly reduce solu

tion times. 
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2. There was no significant effect on performance 

whether the subjects conversed face-to-face or through the 

use of television. 

3. In the voice modes, more messages were sent and 

the messages were more verbose when the problem was a 

conflictual one. 

For about eight years, the field of mediated communi

cation has lain dormant. There was some proprietary work 

on office automation systems being conducted, but that 

information by its very nature is inaccessible. Then in 

the early 1980's, Carnegie Mellon University (CMU) re

ceived a grant to assess the impact of computer technology 

on society in general and universities in particular. The 

work of Sara Kiesler, Timothy McGuire, Jane Siegel, Lee 

Sproull, David Zubrow, and the other researchers who make 

up this CMU group constitute the bulk of the current 

research in area of computer-mediated communication. 

Siegel, Dubrovsky, Kiesler, and McGuire (1983) sought 

to assess the impact of computer-mediated communication on 

the CMU computer network and on group decision making. In 

the first experiment, three-person groups were to reach 

group consensus in choice-dilemma problems (Kogan & 

Wallach, 1967) either face-to-face (FTF), using computer-

mediated communication (CMC) anonymously, or using CMC 

nonanonymously. The authors examined the effect of mode 
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of communication on communication efficiency, participa

tion, interpersonal behavior, and group choice. The 

authors hypothesized that computer-mediated communication 

was deindividualizing and lacking in social norms. 

Consequently, the authors predicted that communication in 

the CMC groups would be more equal than in the face-to-

face groups. The authors also predicted that there would 

be more uninhibited behavior in the CMC groups due to the 

depersonalization of the communication mode. Finally, the 

authors suggested that coming to a consensus would be more 

difficult in the CMC group, and that there would be more 

choice shift in the CMC group. Operating from the theo

retical position that choice shift occurs because people 

compare themselves with the others in the group, the 

authors reasoned that if social norms were weaker in the 

computer-mediated communication group and if communication 

via computer is truly more egalitarian, then a reduction 

in social norms in the computer-mediated communication 

mode coupled with equalization of communication would 

result in a reduction in social comparison and an accom

panying increase in choice shift. 

Not surprisingly, in light of the work of Chapanis 

and his associates (Chapanis et al., 1972; Chapanis & 

Overbey, 1974; Weeks & Chapanis, 1976), the authors found 

that the groups took longer to reach consensus in the 

computer-mediated conditions than in the face-to-face 
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conditions, and they exchanged few remarks. They also 

found that subjects in CMC groups were more task oriented 

than those in the face-to-face groups. 

In analyzing transcripts of the groups' discussions, 

the authors found that the CMC groups communicated more 

equally than the face-to-face groups. Important to this 

dissertation is that one person tended to dominate the 

group discussion; however, his influence was much weaker 

in the CMC group than the FTF groups. 

Consonant with he authors' hypotheses, there was more 

uninhibited behavior in the CMC groups than the FTF 

groups. The authors defined uninhibited behavior as 

swearing, insulting, hostile comments, and name calling. 

Dubrovsky, Kiesler, and Siegel (1983) conducted an experi

ment in which subjects were forced to relinquish the floor 

to the other party, much like the methods used by Chapanis 

and Overbey (1974) . The authors discovered that the 

subjects disliked the control that this forced exchange 

fostered. The results of the groups' performance were not 

significantly different from the result obtained by Siegel 

et al. (1983). 

In the third experiment of Siegel et al. (1983), the 

authors sought to extend their study to the use of elec

tronic mail. Since electronic mail allows an individual 

more time to reflect upon the content of what they are 

going to say, the authors felt that the discourse elicited 
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through the use of electronic mail would be similar to 

that of FTF communication. Contrary to their expecta

tions, electronic mail resulted in even more uninhibited 

behavior than that seen in the computer conferencing used 

in the earlier experiment. 

In sum, the authors offer the process of depersonal

ization as an explanation for their results. According to 

this explanation, computer-mediated communication causes a 

depersonalization of the individual resulting in a re

direction of the individual's attention away from the 

content of one's messages and those of the others in the 

group. They posit that this results in the individuals 

acting more impulsively and assertive with less regard for 

the feelings of those who are anonymously sitting on the 

other side of a terminal somewhere reading the messages. 

The authors suggest several lines of further re

search. The first one of these is an investigation into 

the affective component of computer-mediated communica

tion. These issues were addressed in Kiesler et al. 

(1985) . No significant effects due to affect or em.o-

tionality were found, and the earlier disinhibition, 

inefficiency, and task oriented behavior in CMC groups 

were replicated. Secondly, they suggest that decisions 

made by individuals using CMC may differ qualitatively 

from those made FTF. Third, the authors offer that issues 

of persuasion in CMC need to be addressed. It has been 
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suggested that personality factors should be investigated 

in conjunction with the quality of decisions in CMC versus 

FTF groups (Zubrow, personal communication, March 17, 

1987) . Finally, no one to my knowledge has addressed the 

issue of the effect of computer-mediated communication on 

the quality of the problem solution. The subject matter 

addressed in this dissertation will address the second 

through the fifth issues. Specifically, it is the purpose 

of this investigation to compare the effects of personali

ty, motivation, and mode of communication on the quality 

of decision making in dyadic groups. 

Machiavellianism 

The Prince 

In 1532, Niccolo' Machiavelli wrote what would become 

known as the most vile treatise on the art of deceit ever 

written. It was called The Prince. It was written in the 

years following his dismissal from the government of 

Florence following its overthrow. The Prince was written 

to the leaders of Florence to show them that Machiavelli 

had not been idle in his years of exile—to show them that 

he could be of use to them as an advisor on state affairs. 

With the passage of time. The Prince has come to be 

known as the blueprint for the ruthless and amoral usurp

ing of power. This has been the result of the extraction 

of quotes out of context by individuals who were ignorant 

of its original purpose. The original purpose of The 
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Prince was to instruct rulers on the acquisition of power 

and its effective use. Machiavelli was not an amoral 

individual. On the contrary, Machiavelli was quite a 

religious man. Machiavelli, however, felt that morality 

and affect should not cloud a ruler's judgment in affairs 

of state. The state and the power therein were of the 

utmost importance to Machiavelli—nothing could be allowed 

to jeopardize them. Machiavelli advocated ruling a state 

through objectivity. In affairs of state, there could be 

no place for emotionality. When Machiavelli makes a 

statement like "punish without regard to past merits," he 

was saying that rulers cannot afford to play favorites 

where affairs of state are concerned. State affairs 

should be ruled with unclouded objectivity. In short, he 

was the very first political analyst and could not, in any 

sense, be called apolitical. 

The Machiavellians 

Richard Christie (1970c), while a fellow at the 

Center for Advanced Studies in the Behavioral Sciences, 

became interested in the social and psychological factors 

which underlie extremist political and religious behavior. 

Christie was especially interested in the personalities of 

the leaders of extremist groups. Specifically, Christie 

was interested in the factors which afford individuals the 

capability of manipulating others to do their bidding. In 

searching for a personality model to describe individuals 



28 

who were successful manipulators, the factors which he 

came up with were: (a) a relative lack of affect in 

interpersonal relationships, (b) a lack of concern with 

conventional morality, (c) a lack of gross psycho-

pathology, and (d) low ideological commitment. 

VJhat Christie meant when he said that the successful 

manipulator had a lack of affect in interpersonal rela

tionships was that the successful manipulator could not 

afford to be empathic. The successful manipulator views 

others as objects to be manipulated rather than thinking, 

feeling individuals. 

Secondly, the successful manipulator is amoral. 

Holding the view that people are objects to be manipulated 

is antithema to moral thought. Manipulators take a 

utilitarian view of others. 

The successful manipulator must be relatively lacking 

in gross psychopathology. If the manipulator suffered 

from some sort of emotional or judgmental disturbance, he 

would be unable to evaluate situations accurately enough 

to determine which individuals are malleable to his v/ill 

and which ones are not. 

Finally, Christie pointed out that manipulators lack 

firm ideological commitments. They pledge allegiance only 

to those causes which further their own gain. They tend 

to focus on getting things done rather than making 
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long-range goals. They are more tactical oriented than 

goal oriented. 

In his historic and literary analysis of what makes 

for a successful manipulator, Christie came upon two 

reoccurring, implicit themes. The first of these themes 

is that man is basically weak, fallible, and gullible. 

The second theme suggested that since man is so weak, a 

rational man should take advantage of this fact to maxi

mize his own gains. 

Like many others, Christie misinterpreted the v/rit-

ings of Machiavelli to advocate the use of others for 

gain, rather than viewing him as the political theorist 

which he actually was. In addition to being a political 

theorist, in his writings, Machiavelli commented on what 

he saw to be the nature of man. Machiavelli wrote, "Most 

m.en mourn the loss of their patrimony more than the death 

of their fathers." In this statement, he is commenting on 

the nature of man rather than expousing a personal philos

ophy. Machiavelli may have been cynical, but that does 

not necessarily make him a mercenary. Nonetheless, 

Christie misperceived the notions put forth in The Prince 

as being archetypal of the personality type he was trying 

to describe. The accuracy of Christie's abilities as a 

literary interpreter are not at issue here. What is 

important is the outcome. 
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Christie (1970b) extracted quotations from The Prince 

and from The Discourses and edited them (primarily updat

ing the language) to form a personality scale. Some items 

were reversed to eliminate the response set effect. In 

the final version of the scale, the Mach V, is a forced-

choice version of the Mach scale where there is a state

ment representing the so-called Machiavellian position and 

a distractor. For example: (a) men mourn the loss of 

their patrimony more than the death of their fathers, and 

(b) most men are brave. 

Subjects are asked to respond to the statement which 

they believe in most. The assumption behind this test is 

that individuals who exhibit manipulatory qualities will 

indicate agreement with more of the Machiavellian state

ments than the distractors, thus giving them a higher 

Machiavellian score. 

There were four versions of the scale constructed. 

The Mach IV was the final version of the scale and was 

designed for making group comparisons and selecting 

subjects for research purposes. The items on the Mach IV 

were items that were selected from the Mach II based upon 

discriminatory power, counterbalanced wording, and variety 

of content. The result was a 20-item scale in a Likert 

format. The mean split half reliability of the Mach IV is 

.79. 
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The items on the Mach IV are scaled from one, strong

ly disagree, to seven, strongly agree—for the Mach 

variable. In the case of the reversed-Mach statements, 

the scoring was reversed. The scoring on both forms has a 

score of 100 for its neutral point. A score of 160 on 

either the Mach IV or V indicate strong agreement with the 

Machiavellian statements. 

In order to overcome response bias due to social 

desirability, a forced-choice form was constructed, the 

aforementioned Mach V. The correlation between the Mach 

IV and Mach V is .67 for Caucasian males, .62 for non-

White males, .65 for White females, and .60 for non-White 

females. 

Christie (1970a) sought to examine the relationship 

between the Machiavellian variables and measures of 

ability, opinion, and personality. In the first stage, he 

correlated Machiavellianism with intelligence. He found 

almost no correlation between Machiavellianism and intel

ligence. Next, Christie then correlated Machiavellianism 

and political preference and found correlations of +.02. 

With regard to racial attitudes, he found no correlation 

with Machiavellianism. When Christie correlated Mach

iavellianism with Wrightsman's Philosophy of Human Nature 

scale, in which individuals express their views on the 

nature of man, he achieved the following outcomes: (a) 
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-.67 Trustworthiness, (b) -.54 Altruism, (c) -.47 Indepen

dence, (d) -.38 Strength of Will, (e) -.08 Complexity, and 

(f) -.08 Variability. 

As can be seen, Christie found that the Machiavel

lian's view of human nature was the every bit as cynical 

as he expected. Also as predicted, Christie found no 

correlation between Machiavellianism and score on the 

MMPI. Christie found no correlation between need for 

achievement and Machiavellians, which is consistent with 

the view that Machiavellians are not so concerned with the 

actual achievement but rather with the manner with which 

it was achieved. Christie found no significant relation

ship between anxiety and Machiavellianism. The Mach IV 

shov/ed strong correlations between Siegel's Manifest 

Hostility scale (+.60), Cornell Anomie (+.51), Faith in 

Human Nature (-.44), and External Locus of Control (+.43). 

Those individuals high in Machiavellianism tended to rate 

their fellow man much miore negatively than low Machs. In 

addition to these correlational studies, a number of 

empirical investigations have been conducted. 

Exline, Thibaut, Hickey, and Gumpert (1970) hypoth

esized that those who behave unethically would be more 

unlikely to look an experimenter in the eye than those who 

had not behaved unethically. Secondly, since individuals 

high in Machiavellianism are by definition more manipula

tive than those low in Machiavellianism, the authors 
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hypothesized that High Machs would be less likely to 

appear upset after the commission of the unethical act. 

Furthermore, it was hypothesized that the high Mach 

individuals would actually use eye contact and other body 

language to convince the experimenter of his innocence. 

On the other hand, it was hypothesized that the low Mach 

would be less convincing in their pleas of innocence and 

would be less likely to meet the gaze of their accuser. 

The authors found, as expected, that the high Machs 

reduced eye contact with the experimenter, when accused, 

less than the low Machs. High Machiavellians tried to 

convince the confederate in the experiment not to cheat 

and were significantly more effective at resisting the 

confederate's attempts to get them to cheat. However, 

once implicated, the high Machs were much more successful 

at their attempts to feign innocence. The authors inter

preted the high Mach's resistance to the confederate's 

attempts to get him to cheat are consistent with the 

finding that high Machiavellians are extremely resistant 

to being manipulated by others. 

Geis, Christie, and Nelson (1970) reasoned that since 

desire to manipulate others was at the heart of the 

Machiavellian personality, Machiavellians would not have 

any qualms about manipulating others. Hence, high Machs 

would have a greater tendency to manipulate others than 
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low Machs. Secondly, the authors assumed that manipula

tion of others is a way of life for high Machs, and thus, 

left to their own devices and given absolute initiative, 

high Machs will be much more effective and innovative at 

manipulating others than the low Mach, for which manipu

lation of others is an alien activity. In the experiment, 

the subjects were told to manipulate the confederate and 

decrease his performance on the task by whatever means 

available. In summary, the authors hypothesized that the 

high Machs would differ from low Machs in that the high 

Machs would perform more manipulations and use more 

variety in their manipulations, would use more induced 

deceptions, be more innovative in their approach to 

manipulation, and be more likely to explain their enjoy

ment of the task in terms relating to their use of manipu

lation. 

As predicted, individuals who scored high on the 

Machiavellian variable were also extremely successful and 

innovative in their manipulation of the confederate, and 

they v/ere also more verbally active than the low Machs. 

This was consistent with the authors' supposition that 

most manipulation in everyday takes place verbally. The 

highs were more successful at lying than the lows. The 

high Machs used more verbal manipulations than the lows. 

The highs reported enjoying the manipulations, while the 

lows reported finding manipulating the confederate to be 
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distasteful. The low Machs never invented an original 

distraction, while the high Machs were extremely profi

cient at inventing novel distractions. Finally, experi

mentally blind, independent observers, using the Q-sort 

technique, rated the high Machs as being more amoral, 

cold, detached, more manipulative, better manipulators, 

and personally more unresponsive than the low Machs. 

Florence Geis (1970b) invented a game for studying 

Machiavellianism and manipulation, which she called the 

Con Game. The game is played on a board not unlike that 

of "Sorry." The sole object is to get ahead of the other 

players by using any strategy or manipulation possible. 

The game allows formation of coalitions for the purpose of 

getting ahead. Coalitions can be formed or broken at any 

time during the game. 

According to the author, "successful manipulation is 

getting the person to do something that he normally 

wouldn't do otherwise." She also pointed out that manipu

lation involves the manipulated person "foregoing certain 

pleasures or subjecting himself to some discipline to 

which he would not have normally chosen," and bringing 

satisfaction to the manipulator. In terms of the Con 

Game, by its very nature, it encourages the manipulation 

of others to further one's own goals at the expense of the 

manipulated. The author sought to determine if the 
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outcome of the game would substantially favor the Machia

vellians. Geis (1972b) hypothesized that, 

if a high Mach score indicates acceptance of 
Machiavellian attitudes, if acceptance implies 
emotional detachment and amorality which lead to 
a willingness to practice interpersonal manipu
lation, and if practice leads to skill, then 
high scorers should be more skillful, hence more 
successful at manipulating others. And if Mach 
scores do predict success in interpersonal 
manipulation, then, in a conflict of interest 
bargaining situation in which interpersonal 
manipulation can influence the distribution of 
rewards, high Machs should obtain more of the 
rewards. 

High Mach scorers obtained more points than either 

the medium or the low Machs. Medium Machs, in turn, did 

better than the low Machs. The performance of the low 

Machs, as predicted, was pitifully low. The correlation 

between game performance Mach IV scores was +.71. Fur

ther, it was found that the more ambiguity there was in 

the rules of the game, the better the high Machs per

formed . 

Geis (1970a) examined the strategies that the high 

Machiavellians employed in the Con Game. She found that 

high Machiavellians would initiate and control the group 

bargaining process. High Machs tended to excel when the 

situation was ambiguous and they exploited the lov; Mach's 

sense of fair play. She concluded that high Machs take 

advantage of the confusion produced by the ambiguity and 

use it to turn the game to their own advantage—much more 

so than would be prudent if there were no ambiguity. 
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Finally, Geis reported that the high Machs were unrespon

sive to the concerns of others, both personal and ethical. 

She proposed that the high Machs depersonalize the situa

tion and approach it from a pragmatic/utilitarian stance. 

On the other hand, the low Machs tend to be more concerned 

with the feelings of the other players than actually 

winning the game. 

Hypotheses 

Based upon the review of the available literature, I 

propose the following hypotheses. 

Speed as a Dependent Variable 

HO.11. Speed of solution will not differ between the 

computer-mediated communication group and the face-to-face 

group. 

Hi. 11. The face-to-face group will have a higher 

speed of solution than the computer-mediated communication 

group. 

HO. 12. Personality structure of the dyads will not 

interact with mode of communication and, therefore, will 

not effect speed of solution. 

Hi. 12. When the mode of communication is face-to-

face, dyads in which the high Mach individual is the 

"manipulator" and a low Mach individual is the "target" 

v/ill reach consensus in less time than any other group. 
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Amount of Influence by the Manipulator 
as a Dependent Measure 

^^'21. Modes of communication will not affect the 

amount of manipulation of the target (relationship between 

target's solution and group solution). 

HK_n. There will be greater manipulation in the 

face-to-face dyads than in the computer-communication 

dyads. 

H0_̂ 22̂ . Mode of communication and personality type of 

the manipulator will not interact to affect the am.ount of 

manipulation. 

in_:_2_2. There will be more manipulation in the 

face-to-face mode of communication when the manipulator is 

high Mach. 

HO .23. Mode of communication and the personality 

type of the target will not interact to influence the 

amount of manipulation. 

Hi .23. Low Mach individuals will show a greater 

amount of manipulation in the face-to-face communication 

condition. 

Amount of Influence by the Target 
as a Dependent Variable 

HO. 31. There will be no effect of mode of communica

tion, target type, or manipulator type on the amount of 

manipulation of the manipulator. 

Hi.31. There will be a three-way interaction. 
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METHODS 

Design 

It is likely that the variability between the two 

subjects' individual orderings could exert an influence on 

both the time taken to solve the task and the outcome. 

That is, the time to solution and the solution may be very 

different if the target and manipulator's orderings are 

very close to start with. Hence, how close the subjects 

were to start with, as measured by the Spearman-rank 

correlation coefficient converted to a £ score, served as 

a covariate. 

A 2 X 2 X 2, between groups, factorial, analysis of 

covariance design was employed. The independent variables 

were the mode of communication (computer-mediated or 

face-to-face), personality makeup of the target (high Mach 

or low Mach), and the personality makeup of the manipula

tor (high or low Mach). Three dependent variables were 

used. Speed (measured as the arithmetic inverse of the 

total time to consensus) was the first of these. The 

degree of manipulation of the target (the Spearman-rank 

correlation coefficient between target's pretest ordering 

and the group consensual ordering was taken and then 

39 
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converted to a ẑ  score) , was to be the second dependent 

variable. The final dependent variable was the amount of 

manipulation of the manipulator by the target. 

Subjects 

One hundred and sixty male subjects enrolled in the 

Introductory Political Science course at Texas Tech 

University were employed as subjects in exchange for 

course credit, in the form of a small number of class 

points, as well as a lottery ticket for a pot of $100 to 

be awarded at the completion of all the experimental 

groups. Students were tested at the beginning of the 

semester to determine their Machiavellian score. High 

Mach and low Mach individuals were determined by median 

split. 

Materials 

A program written in BASIC PLUS was used as a com

puter-mediated communication vehicle. The program runs on 

a Digital Equipment Corporation PDP 11/24. Subjects were 

linked to each other, through the PDP 11/24, via two 

Digital Equipment Corporation Rainbow 100 microcomputers. 

The program divides the screen into two separate boxes 

which act as the communication spaces. The name of each 

subject is printed above at the top of his or her box. 

Only one individual is permitted to communicate at a time. 

An individual must choose to give up the floor. He does 
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so by typing the command "GIVE CONTROL." The cursor then 

appears in the other subject's communication box and the 

other subject's keyboard locks. At the completion of the 

session, the person currently in control of the cursor 

types the command "QUIT SESSION" to exit the program and 

record the length of the session. Both commands are 

printed in a command line at the top of the screen. 

The Mach IV (Christie, 1970c) was employed for 

pretesting the individual on the Mach variable. The Mach 

IV was selected because of its greater reliability 

(Christie, 1970c; Kraut & Price, 1976; Starr, 1975; 

Vleeming, 1979) and the ipsativity of the Mach V (Kraut & 

Price, 1976; Vleeming, 1979). 

Finally, the NASA Moon Survival Problem (Hall & 

Watson, 1970) was used as the task which the subjects 

solved. 

Procedure 

At the beginning of the semester, the students were 

pretested on Machiavellianism. The Mach forms were scored 

and a median split determined. The median was determined 

to 93 out of a possible 140. Technically, according to 

Geis et al. (1970) , students who fall above the median 

split are deemed high Mach, while those falling below the 

split are labeled low Mach. In an effort to circumvent 

possible biasing effects due to problems of reliability, 
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subjects within plus or minus five points of the median 

split were also excluded. 

Upon arrival in the lab, subjects were separated and 

pretested on the Moon Base Problem. The dyad was then 

randomly assigned into a computer-mediated group or a 

face-to-face group. 

Prior to the commencement of the experiment, one of 

the dyad members was randomly selected to act as the 

manipulator and given alternative instructions after the 

completion of the pretest. The instructions were explic

itly stated as follows: 

In a mom.ent, we will put you and your partner back 

together. We would like you to try and persuade your 

partner to go along with your ordering. You may use any 

method that you wish to convince your partner. However, 

you may not tell your partner that you have received any 

additional instructions. He has not. As far as your 

partner is concerned, you two are simply attempting to 

come to an agreement on the correct ordering of the items. 

For each of the items that you get your partner to agree 

with your ordering, you will be given an extra lottery 

ticket. The more tickets that you accrue, the greater 

your chances of winning the $100. Any questions? 

Subjects in the computer-mediated communication 

condition were then placed into one of two booths, each 

containing one of the Rainbow 100 microcomputers. The 
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communication program recorded the time taken to solve the 

problem. The program terminated timekeeping when the 

command "QUIT SESSION" was issued. Subjects in the 

face-to-face condition were placed into an empty class

room. A stopwatch was used to time the group's perfor

mance in the face-to-face condition. Timing commenced 

when the subjects began discussion and ended when the 

subjects reached consensus. 

Each subject was allowed to keep his copy of the NASA 

Moon Survival Problem. The dyad was instructed to come to 

an agreement on the ordering of 15 items in terms of their 

relative usefulness in case of a crash on the surface of 

the moon. An optimal ("schooled") solution has been 

provided by a panel of experts at NASA. 

The subjects were allowed to reach consensus, and 

they indicated their consensual scores on an additional 

blank form. Upon reaching consensus, the subjects were 

debriefed and given their class points and lottery tick

ets . 



CHAPTER III 

RESULTS 

Speed as a Dependent Measure 

The total time to solution was taken via stopwatch in 

the face-to-face condition, and via internal timing in the 

computer-mediated communication condition. In both cases, 

time was recorded in minutes. The resulting value was a 

measure of total response time for the consensual solution 

of the problem. The inverse of this value was then taken 

to obtain a measure of speed of solution and to normalize 

the data. 

An exhaustive intercorrelation matrix was then formed 

using all of the independent variables, the covariate 

(closeness of target and manipulator's original re

sponses) , and speed as a dependent variable. This inter

correlation matrix is presented in Table 1. The top value 

represents the correlation, while the bottom value repre

sents the significance value of the correlation (PROB > 

IRI) . 

As illustrated in Table 1, speed was highly cor

related with mode of communication. All other correla

tions were negligible. Closeness was not used as a 

covariate because it did not correlate significantly with 
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Intercorrelation Matrix for the 
Dependent Measure: Speed 

MODE 

MAN 

TAR 

CLOSE 

SPEED 

MODE 

1.00 
0.00 

0.00 
1.00 

0.00 
1.00 

-0.18 
0.10 

0.85 
0.0001 

MAN 

0.00 
1.00 

1.00 
0.00 

0.00 
-1.00 

-0.04 
0.72 

0.07 
0.52 

TAR 

0.00 
1.00 

0.00 
1.00 

1.00 
0.00 

-0.15 
0.18 

-0.09 
0.41 

CLOSE 

-0.18 
0.10 

-0.04 
0.72 

-0.15 
0.18 

1.00 
0.00 

-0.05 
0.65 

SPEED 

0.85 
0.0001 

0.07 
0.56 

-0.09 
0.41 

-0.05 
0.65 

1.00 
0.00 

r rag 

0.18 
0.01 

-0.03 
0.76 

-0.05 
0.67 

0.28 
0.01 

0.19 
0.09 

^tg 

-0.12 
0.27 

-0.13 
0.26 

-0.21 
0.06 

0.51 
0.0001 

-0.06 
0.60 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
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speed, nor did it correlate significantly with any of the 

independent variables. 

In the original sample, there was marked heterogene

ity of variance, for dependent variable speed, between the 

computer-mediated conditions and the face-to-face condi

tions [Fmax(8,9) = 183.55, £ < .01]. This heterogeneity 

is not at all surprising when one considers that communi

cation through a face-to-face mode contains redundant 

communication channels in the form of nonverbal cues. The 

extent to which these redundant channels are used depends 

upon how adept the individuals are in the use and percep

tion of these channels. The use of a computer system as a 

means of communication eliminates these redundant cues, 

and likewise, eliminates the variability associated with 

individual differences in the use of these channels. This 

fact is borne out in Tables 2 and 3. It is easy to see 

from, comparing the standard deviations in these tables 

that all groups independent of communication are fairly 

homogenous with respect to variance. The heterogeneity of 

variance, as I suggested, lies between the two communica

tion modes. A logarithmic transform was performed to 

eliminate the problem. The outcome of the transform was 

successful [Fmax (8,9) = 2.9]. 

A 2 X 2 X 2, between groups, analysis of variance was 

performed on the transformed data. The means and standard 

deviations for the raw data are presented in Tables 2 and 
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TABLE 2 

Means and Standard Deviations for Raw Speed Scores 

(Main Effects) 

Mean STD 

MODE: 

CMC 0.022 0.008 

FTF 0.148 0.072 

MANIP: 

High 0.089 0.082 
Low 0.082 0.083 
TARGET: 
High 0.076 0.078 
Low 0.095 0.086 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
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Raw Score Means and Standard Deviations of 
Interaction Components (DV = Speed) 

the 

Mean STD 

MODE X MJ^NIPULATOR: 

CMC X High 
CMC X Low 

0 
0 

022 
023 

0 
0 

008 
008 

FTF X High 
FTF X Low 

0 
0 

156 
141 

0 
0 

065 
083 

MODE X TARGET: 

CMC X High 
CMC X Low 

FTF X High 
FTF X Low 

0 
0 

0 
0 

024 
022 

129 
169 

0 
0 

0 
0 

009 
007 

080 
062 

MANIPULATOR X TARGET: 

High X High 
High X Low 

Low X High 
Low X Low 

MODE X MANIPULATOR X TARGET 

CMC X High X High 
CMC X High X Low 
CMC X Low X High 
CMC X Low X Low 

FTF X High X High 
FTF X High X Low 
FTF X Low X High 
FTF X Low X Low 

0 
0 

0 
0 

099 
079 

053 
111 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 

0 
0 

0 
0 

092 
071 

053 
098 

0 . 0 2 3 
0 . 0 2 2 
0 . 0 2 4 
0 . 0 2 2 

0 . 1 7 5 
0 . 1 3 7 
0 . 0 8 2 
0 . 2 0 0 

0 . 0 0 9 
0 . 0 0 8 
0 . 0 1 0 
0 . 0 0 6 

0 . 0 7 0 
0 . 0 5 6 
0 . 0 6 3 
0 . 0 5 2 
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3, while the means and standard deviations of the log 

transformed scores are presented in Tables 4 and 5. The 

ANOVA summary table is presented in Table 6. A signifi

cant three-way interaction for Mode X Manipulator X Target 

was found [F(l,79) = 11.13, £ < .0013]. This effect is 

shown in Figure 1. Likewise, the Manipulator X Target 

interaction [F(l,79) = 10.57, £ < .0018], and Mode X 

Target interaction [F(l,79) = 5.64, £ < .0202] were found 

to be significant, and appear in Figures 2 and 3. The 

main effect for mode of communication was highly signifi

cant [F(l,79) = 270.84, £ < .0001]. The main effect for 

mode of communication is shown in Figure 3. The Mode X 

Manipulator interaction and the main effects for Manipula

tor and Target were not significant. 

Next, measures of association were conducted to 

examine the proportion of total variance accounted for by 

each significant effect. Omega squared (w^) was chosen as 

the measure of treatment magnitude (Keppel, 1982). The 

outcome of the analysis is shown in Table 7. As can be 

seen from the table, the majority of the variance attrib

utable to treatment effect is due to the mode of communi

cation. 

An analysis of the three-way interaction was under

taken and the results are in Table 8. As can be seen in 

Table 8, the Manipulator X Target interaction is not the 
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TABLE 4 

Log Transformed Means and Standard Deviations 
for Main Effects (Speed) 

MODE: 

CMC 
FTF 

MANIP: 

High 
Low 

TARGET: 

High 
Low 

Mean 

0.548 
1.310 

0.899 
0.959 

0.971 
0.887 

STD 

0.148 
0.309 

0.463 
0.445 

0.438 
0.468 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 



TABLE 5 

Log Transformed Means and Standard Deviations 
of the Interaction Components (DV = Speed) 
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Mean STD 

MODE X MANIPULATOR: 

CMC X High 
CMC X Low 

0 
0 

54 
57 

0 
0 

16 
15 

FTF X High 
FTF X Low 

1 
1 
34 
32 

0 
0 

27 
17 

MODE X TARGET 

CMC X High 
CMC X Low 

FTF X High 
FTF X Low 

0.56 
0.54 

1.21 
1.41 

0.15 
0.15 

0.38 
0.17 

MANIPULATOR X TARGET: 

High X High 
High X Low 

Low X High 
Low X Low 

MODE X MANIOULATOR X TARGET 

0.99 
0.92 

0.81 
1.02 

0.49 
0.44 

0.37 
0.50 

CMC 
CMC 
CMC 
CMC 

FTF 
FTF 
FTF 
FTF 

X 
X 
X 
X 

X 
X 
X 
X 

High 
High 
Low 
Low 

High 
High 
Low 
Low 

X 
X 
X 
X 

X 
X 
X 
X 

High 
Low 
High 
Low 

High 
Low 
High 
Low 

0. 
0, 
0, 
0. 

1. 
1, 
0 
1 

,55 
.53 
.57 
.54 

.43 

.32 

.99 

.49 

0. 
0. 
0. 
0. 

0. 
0, 
0, 
0 

,15 
, 17 
, 15 
.13 

.25 

.17 

.38 

.12 

Note: 
CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
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TABLE 6 

ANOVA Summary Table with Speed as a Dependent Measure 

Source df SS MS 

MODE 11.61 11.61 270.84*** 

MAN 0.07 0.07 1.65 

TAR 0.14 0.14 3.29 

MODE X MAN 0.12 0.12 2.80 

MODE X TAR 0.24 0.24 5.64* 

MAN X TAR 

MODE X MAN X TAR 

0.45 

0.47 

0.45 

0.47 

10.57** 

11.13* 

Error 72 3.09 0.04 

Total 79 16.20 

*** p < 0.0001 
** p < 0.01 
* p < 0.05 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
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FIGURE 1 Mode X Manipulator X Target Interaction with 
Speed as a Dependent Measure. 
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FIGURE 2 Mode X Target Interaction with Speed as a 
Dependent Measure. 



55 

V3 

3 
C 

.017 

.020 

.025 

V3 

3 
C 

.033 

.050 

,100 

High Low 

Type of Manipulator 

FIGURE 3 Manipulator X Target 
a Dependent Measure. 

Interaction with Speed as 
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TABLE 7 

Magnitude of Treatment Effects 

Source w^ Size 

MODE 

MODE X TARGET 

MANIPULATOR X TARGET 

MODE X MANIPULATOR X TARGET 

Total of Significant Treatments 

71 

01 

02 

03 

77 

Large 

Small 

Small 

Small 

N/A 

1 See Cohen (1977, pp. 284-288) for a discussion of effect 
size. 
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TABLE 8 

Analysis of the Manipulator X Target Interaction 
at Different Modes of Communication (Analysis 

of Simple Main Effects for Mode) 

Source df SS MS F 

MAN X TAR at CMC 1 0.01 0.01 0.01 ns 

MAN X TAR at FTF 1 70.83 70.83 1770.75* 

Error 72 3.09 0.04 

*p < 0.0001 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
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same at both modes of communication. In fact, the Manipu

lator X Target interaction is only significant when 

face-to-face is the mode of communication used. We can 

also conclude from this analysis that use of computer-

mediated communication has the net effect of nullifying 

the effect of personality factors on speed to solution. 

The three-way interaction is shown in Figure 1. As 

can be seen from this figure, subjects in the computer-

mediated mode appear to take substantially longer to 

arrive at a solution than the face-to-face groups. Also, 

it appears that face-to-face groups comprised of a low 

Machiavellian manipulator and a high Machiavellian target 

took substantially longer to solve the problem than did 

any of the other face-to-face dyads. 

In order to test this hypothesis, an analysis of 

interaction comparisons was performed. In an attempt to 

control for family-wise errors, the Sheffe' correction 

procedure (Keppel, 1982) was used to construct a more 

stringent alpha level. The new critical value is then 

used in place of the old one in the test of the null 

hypothesis. 

The results of this analysis appear in Table 9. The 

analysis indicated that when individuals are communicating 

in a face-to-face mode, and when the manipulator is low in 

Machiavellianism, then the personality type of the target 

exerts a significant effect on speed to solution. In a 
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TABLE 9 

Analysis of the Interaction Components of the 
Manipulator X Target Interaction 

(Interaction Comparisons) 

Source df SS MS 

TAR COMP at High MAN and FTF 
TAR COMP at Low MAN and FTF 

1 
1 

0.06 
1.25 

0.06 
1.25 

1.50 
32.25* 

MAN COMP at High TAR and FTF 
MAN COMP at Low TAR and FTF 

1 
1 

0.97 
0.14 

0.97 
0.14 

24.20* 
3.61 

MAN COMP X TAR COMP at FTF 0.38 0.38 9.51 

Error 72 3.09 0.04 

Familywise error control through the use of: 
F = F[ab-l]F(dfnom, dfdenom) =12.0 

*Significant Effect 

Note: FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
COMP = Comparison 
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like fashion, the analysis also showed that when the 

groups communicate in a face-to-face mode, and when the 

target is low in Machiavellianism, then the personality 

type of the manipulator exerts a significant influence on 

speed of solution. These effects can be seen quite 

clearly in Figure 1. Consequently, I concluded that speed 

of solution is dramatically impaired when an individual 

low in Machiavellianism attempts to manipulate or coerce, 

face-to-face, an individual high in Machiavellianism. 

Amount of Influence Exerted by the 
Manipulator as a Dependent Measure 

The amount of influence exerted by the manipulator 

was determined by correlating the manipulator's original 

ordering of the items with the consensual ordering. I 

will henceforth refer to this value as RMG, even though 

the actual correlation was converted to a ẑ -score before 

any calculations were made in an attempt to normalize the 

scores. 

As can be seen from Table 1, closeness significantly 

correlated with RMG. Consequently, closeness was used as 

a covariate in the analysis. The results of the analysis 

of variance without extracting closeness appears in Table 

10, and the least-squares means appear in Table 11. These 

results can then be compared with the results obtained 

after the extraction of the covariate. The ANCOVA results 

are presented in Table 12. The X'X matrix was found to be 
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TABLE 10 

ANOVA Summary Table with Amount of Influence Exerted 
by the Manipulator as a Dependent Measure 

Source df SS MS F PR > F 

MODE 1 1.79 1.79 3.07 0.08 

MAN 1 0.06 0.06 0.10 0.75 

TAR 1 0.12 0.12 0.21 0.65 

MODE X MAN 1 0.001 0.001 0.00 0.96 

MODE X TAR 1 0.37 0.37 0.63 0.43 

MAN X TAR 1 0.81 0.81 1.39 0.24 

MODE X MAN X TAR 1 1.10 1.10 1.89 0.17 

Error 71 41.44 0.58 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
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TABLE 11 

Means for Main Effects and Interactions 
(Influence Exerted by the Manipulator = DV) 

MEAN LSMEAN 

MODE: 
CMC 
FTF 

1 
1 

12 
42 

1 
1 
07 
47 

MAN: 
High 
Low 

1 
1 
24 
24 

1 
1 
26 
29 

TAR: 
High 
Low 

1 
1 
23 
31 

1.27 
1.27 

MODE X MAN: 
CMC X High 
CMC X Low 
FTF X High 
FTF X Low 

1.09 
1.15 
1.40 
1.44 

1 
1 
1 
1 

05 
09 
46 
48 

MODE X TAR: 
CMC X High 
CMC X Low 
FTF X HIGH 
FTF X Low 

1 
1 
1 
1 

01 
23 
45 
39 

1 
1 
1 
1 

00 
14 
55 
40 

MAN X TAR: 
High X High 
High X Low 
Low X High 
Low X Low 

1 
1 
1 
1 

31 
18 
16 
44 

1.39 
1.12 
1.16 
1.42 

MODE X MAN X TAR: 
CMC X High X High 
CMC X High X Low 
CMC X Low X High 
CMC X Low X Low 
FTF X High X High 
FTF X High X Low 
FTF X Low X High 
FTF X Low X Low 

1 
0 
0 
1 
1 
1 
1 
1 

20 
98 
83 
48 
41 
39 
49 
40 

1 
0 
0 
1 
1 
1 
1 
1 

21 
89 
79 
40 
56 
36 
54 
43 



63 

TABLE 12 

ANOVA Summary Table After the Extraction of the 
Covariate Closeness (Amount of Influence 

Exerted by the Manipulator as a 
Dependent Measure, Type III SS) 

Source 

MODE 
MAN 
TAR 
MODE X MAN 
MODE X TAR 
MAN X TAR 
MODE X MAN X TAR 

Error 

df 

1 
1 
1 
1 
1 
1 
1 

71 

SS 

3.09 
0.02 
0.00 
0.00 
0.44 
1.32 
0.90 

MS 

3.09 
0.02 
0.00 
0.00 
0.44 
1.32 
0.90 

F 

5.29 
0.04 
0.00 
0.00 
0.75 
2.26 
1.55 

PR > F 

0.02* 
0.85 
0.98 
0.94 
0.39 
0.14 
0.22 

Note: Closeness was significant at the PR > 0.003 level 
* Indicates significance 
CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
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singular and the generalized inverse was used to solve the 

normal equation. 

A significant effect for mode of communication became 

manifest, after the extraction of variance due to the 

covariate. This can be seen by comparing the results of 

the ANOVA before the extraction. Table 10, with the after 

extraction results. Table 12. No other significant 

effects were found. 

Since in this case we only have two levels of each 

variable, it is not necessary to conduct an orthogonal 

comparison between the two levels of mode of communica

tion. Scores were converted to Spearman ranks and appear 

in Figure 4. As can be seen from Figure 5, manipulators 

were able to exert significantly more influence face-to-

face. 

The other variables were not significant in the 

original ANOVA. Extraction of the covariate served to 

suppress the means rather than increase them. As a 

result, we can conclude that computer-mediated communica

tion serves to suppress the ability of one individual to 

influence another. 

Amount of Influence Exerted by the 
Target as a Dependent Variable 

In order to determine the amount of manipulation of 

the target, a Spearman-rank order correlation coefficient 

was computed between the ordering of the subject's 
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FIGURE 4 Mode of Communication with the Amount of Influ
ence Exerted by the Manipulator as a Dependent 
Measure (Spearman r). 
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FIGURE 5. Mode of Communication with Speed as a Dependent 
Measure. 
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original list and the group consensus. This value was 

then converted to a z^-score. Heterogeneity of variance 

was found [Fmax(8,79) = 16.25, c.v. = 8.95]. Homogeneity 

of variance was obtained through the application of 

square-root transformation [Fmax(8,79) = 2.63]. 

An analysis of covariance was conducted on the data. 

The TYPE I SS results are presented in Table 13. TYPE III 

SS are presented in Table 14. No significant differences 

were found. The covariate, closeness, was found to be 

significant, £ < .001. Extraction of the covariate served 

to suppress the means rather than elevate them. The means 

of the transformed data and the least-square means are 

presented in Table 15. Marginally significant effects 

(i.e., main effect for target), after extraction of the 

covariate, became insignificant. Due to the strong effect 

of closeness, closeness was interpreted to be the main 

determinant of the success of attempted manipulation, £ < 

0.001. Marginally significant effects (i.e., main effect 

for target), after extraction of the covariate, became 

insignificant. 

Quality of the End Product 

It is difficult to assess the quality of the end 

product without some reference to the fact that the 

subjects who were designators had some inducement to 

coerce their partner rather than trying to achieve the 

optimal solution. Still, in the real world, individuals 



TABLE 13 

ANOVA Summary Table with Amount of Influence Exerted 
by the Target as the Dependent Measure 

68 

Source df SS MS PR 

MODE 
MAN 
TAR 
MODE X MAN 
MODE X TAR 
MAN X TAR 
MODE X MAN X TAR 

1 
1 
1 
1 
1 
1 
1 

0 . 0 8 
0 . 0 8 
0 . 2 2 
0 . 0 7 
0 . 0 0 
0 . 0 9 
0 . 0 0 

0 . 0 8 
0 . 0 8 
0 . 2 2 
0 . 0 7 
0 . 0 0 
0 . 0 9 
0 . 0 0 

1 .59 
1 .67 
4 . 5 8 
1 .51 
0 . 0 1 
1 .92 
0 . 1 1 

0 
0 
0 
0 
0 
0 
0 

21 
20 
04 
22 
93 
17 
74 

Error 71 

Note: CMC = Computer-Mediated Communication 
FTF = Face-to-face Communication 
MAN = Manipulator 
TAR = Target 
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TABLE 14 

ANOVA Summary Table After the Extraction of the 
Covariate Closeness (Amount of Influence 

Exerted by the Target is the 
Dependent Measure) 

Source df SS MS PR > F 

MODE 
MAN 
TAR 
MODE X MAN 
MODE X TAR 
MAN X TAR 
MODE X MAN 

Error 

Note: CMC 
FTF 
MAN 
TAR 

X 

--

= 

= 

= 

1 
1 
1 
1 
1 
1 

TAR 1 

71 

Computer-Med: 
Face-to-face 
Manipulator 
Target 

0.007 
0.058 
0.096 
0.075 
0.000 
0.038 
0.000 

3.400 

0.007 
0.058 
0.096 
0.075 
0.000 
0.038 
0.000 

0.050 

0.15 
0.12 
2.00 
1.57 
0.00 
0.79 
0.02 

Lated Communication 
Communication 

0.70 
0.28 
0.16 
0.21 
0.98 
0.38 
0.89 
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TABLE 15 

Means and Lsmeans of Main Effects and Interaction 
Using Amount of Influence by Target as a 

Dependent Measure 

SOURCE MEAN LSMEAN 

MODE: 
CMC 
FTF 

MAN: 
High 
Low 

TAR: 
High 
Low 

MODE X MAN: 
CMC X High 
CMC X Low 
FTF X High 
FTF X Low 

MODE X TAR: 
CMC X High 
CMC X Low 
FTF X High 
FTF X Low 

MAN X TAR: 
High X High 
High X Low 
Low X High 
Low X Low 

MODE X MAN X TAR 
CMC X High X High 
CMC X High X Low 
CMC X Low X High 
CMC X Low X Low 
FTF X High X High 
FTF X High X Low 
FTF X Low X High 
FTF X Low X Low 

1, 
0 , 

0. 
1 . 

1. 
0. 

0. 
1. 
0, 
0. 

0, 
1, 
0, 
1, 

0, 
1 
1 
1 

0 
1 
1 
1 
0 
1 
0 
1 

.04 

.98 

.98 

.04 

.06 

.96 

.98 

.10 

.98 

.98 

.99 

.09 

.93 

.04 

.90 

.07 

.03 

. 06 

. 9 1 

. 0 6 

.08 

. 1 3 

. 8 8 

. 08 

. 98 

. 0 0 

1. 
1, 

0. 
1. 

0. 
1. 

0, 
1. 
1. 
1. 

0. 
1. 
0. 
1, 

0, 
1 
1 
1 

0 
1 
1 
1 
0 
1 
0 
1 

.02 

.00 

.99 

.04 

.98 

.05 

.96 
,08 
.10 
.00 

.99 

.06 

.97 

.04 

.93 

.04 

.03 

. 05 

. 9 1 

. 02 

.06 

.10 

.93 

.07 

. 99 

. 0 1 
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are often motivated by more than the altruistic motive of 

finding the best solution or obtaining the best product. 

With these caveats in mind, an exploratory analysis of 

quality was conducted. 

Quality scores were obtained through correlating the 

consensual list with the key provided by Hall and Watson. 

Quality scores were then correlated with speed scores in 

order to determine whether or not a speed/quality tradeoff 

is present. In fact, it was found that speed and quality 

correlated negatively, £ = -0.23. Thus, we can conclude 

that there is a very small speed/quality tradeoff. 

However, when you consider that the r;-square = 0.076, this 

effect seems hardly worth considering. 



CHAPTER IV 

DISCUSSION 

The results of this study indicate a large effect of 

mode of communication on the efficiency of problem solv

ing. Without a doubt, problem solving via computer-

mediated communication is much slower than face-to-face 

problem solving. This is not surprising when one con

siders the robustness of this phenomenon (Chapanis et al., 

1972; Chapanis & Overbey, 1974; Kiesler et al., 1984; 

Kiesler et al., 1985; Oschman & Chapanis, 1974; Siegel et 

al., 1983). My results are in line with these previous 

studies. Clearly, this is a replicatable phenomenon. 

Some authors have suggested that one possible ex

planation for the large differences in speed is that 

individuals have to read and type their messages in the 

computer-mediated communication condition (Williams, 

1977). Chapanis et al.'s (1972) findings did not support 

this position. These authors found that experienced 

typists still took about twice as long to solve a problem 

in a typewritten mode than did face-to-face communicators, 

while inexperienced typists took two and a half times as 

long. Consequently, about 50 percent of the extra time 

spent communicating in a mediated environment cannot be 

72 
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explained by typing speed. This is consistent with Siegel 

et al.'s (1983) contention that there is about a 40 

percent difference in time, between face-to-face and 

computer-mediated communication, that cannot be accounted 

for simply on the basis that individuals must type and 

read messages. But even if that were the case, the fact 

that typing slows the communicants down is endemic to that 

type of communication. However, the fact remains that 

about 40 to 50 percent of the speed differential between 

these modes cannot be attributed to typing speed. What is 

it attributable to? That was the purpose of this inves

tigation. 

I believe that face-to-face communication contains 

redundant channels of communication. These redundant 

channels are the body language cues we use when we commu

nicate face-to-face. When the message is unclear, the 

listener relies upon these cues as a backup mode. The 

progressive elimination of these cues makes communication 

awkward and inefficient. The more channels that are 

stripped away, the more inefficient the communication 

process becomes (Chapanis et al., 1972; Chapanis & 

Overbey, 1974; Oschman & Chapanis, 1974). 

If in fact individuals rely on redundant cues to 

clarify unclear messages, then perhaps they also use these 

channels like a lie detector—constantly scanned for 

disparities between body language and message content. 
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Perhaps there are individuals who can manipulate these 

redundant channels to lessen the disparity and convince a 

partner of their truthfulness. In fact, Exline et al. 

(1970) found that individuals who were high in Machia

vellianism used, and were adept at using, body language 

cues to convince a target of their truthfulness. If this 

is actually the case, then a mode of communication which 

eliminates the presence of these redundant channels would 

make deceiving another person very difficult since the 

deceiver would have to rely solely on the content of the 

message itself. Furthermore, if the elimination of 

redundant channels of communication is not the operating 

factor, if in fact the only effect present is the slowing 

of speed due to typing, then it should be just as easy to 

convince someone in a face-to-face mode as it would be to 

convince someone in a computer-mediated mode. In fact, 

the data tend to support the position of the redundant 

modes hypothesis. 

In this study, individuals were instructed to try and 

convince their partner to go along with their answers. 

The individuals communicated either face-to-face or via 

computer-mediated communication. The work of Christie and 

his associates has shown that individuals who are high in 

Machiavellianism are very good at manipulating body 

language and other social context cues to their advantage. 
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If it could be shown that individuals high in Machia

vellianism were better able to influence their partners 

face-to-face, then we would be able to support the redun

dant channels hypothesis. This is because the high Mach 

individual would have more avenues to exploit. In a like 

fashion, individuals who are low in Machiavellianism, 

those who are very poor at exploiting social situations 

for personal gain, should have an easier time manipulating 

individuals when they do not have to do so face-to-face. 

Exline and his associates found that individuals low in 

Machiavellianism were very poor at manipulating others. 

The findings of this dissertation are somewhat mixed. 

The face-to-face conditions with a high Mach manipulator 

did not show the high amount of influence we predicted. 

That is not to say that the redundant channels hypothesis 

is not tenable. We did find that the slowest time to 

solution was obtained by groups consisting of a low Mach 

manipulator and a high Mach target. This fact by itself 

does not support the redundant channel hypothesis. 

However, when this fact is taken in light of the fact that 

all of the computer groups were equal in terms of speed of 

solution, the hypothesis is supported. In effect, the low 

Machiavellians are having a hard time using the redundant 

cues to their advantage. What is most probably happening 

is that the low Machiavellian manipulator's body language 

is telling the high Mach target that he is being conned. 
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This effect is further enhanced by Christie's (1970) 

finding that high Machs tend to be more suspicious in 

group negotiations. Communication via the computer 

removes the need for the low Mach manipulator to try and 

control his body language. The low Mach manipulator now 

only needs to concentrate on the content of the message. 

The fact that no personality differences arose in any of 

the computer conditions gives credence to the fact that 

redundant channels of communication have been eliminated. 

One would not expect to find differences due to personali

ty in situations where the channels of communication, 

v/hich allow us to communicate our unique personality 

characteristics, have been eliminated. 

When the amount of influence exerted by the manipula

tor was examined as a dependent measure, it was found that 

the primary factor effecting the amount of influence was 

mode of communication. Individuals were much more 

successful at manipulating the target when they were 

communicating face-to-face. Does this indicate redundant 

channels of communication are being used in the face-to-

face group? Again, the data indicate this. While there 

are many differences present between face-to-face and 

computer-mediated communication, the major difference lies 

in the richness of the face-to-face mode. 

The elimination of redundant modes of communica

tion makes individuals more equal in terms of their 
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communication. This accounts for the fact that the amount 

of manipulation in the computer-mediated communication 

condition is inferior to the amount of manipulation found 

in the face-to-face condition. In the computer-mediated 

mode, redundant channels are eliminated and argument must 

stand on their own merit. The manipulator must overcome 

the fact that channels of communication that were once at 

his disposal are now gone. This could account for the 

decrement in speed of the comiputer-mediated communication 

groups, and it accounts for the decrement in the amount of 

manipulation found in the CMC group. 

On the other hand, quality may suffer in the long 

run. A slightly negative relationship between speed and 

quality of product was found. This finding was very small 

and was not reliable. However, the fact that the rela

tionship was small may have been an artifact of the 

procedure, as indicated. There is no way to tell in these 

results. The speed/accuracy tradeoff is a very common 

phenomenon; more than likely it occurs here as well. Only 

future research will be able to determine if there is an 

actual effect. 

When the amount of influence exerted by the target is 

viewed as a dependent measure, no effects were found. 

This is good, since amount of influence of the target is a 

manipulation check. If the target is exerting a signifi

cant amount of influence on the manipulator, then the 
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manipulator is not doing his job. However, since no 

significant effects were found, we can conclude that the 

procedures used here were sound and free from artifact. 

From a human factors standpoint, the decrement in 

speed to consensus due to communicating via computer is an 

important finding. The progressive decrement which occurs 

due to a progressive elimination of redundant communica

tion channels is a robust phenomenon. Clearly, if the 

trend in business is toward automated offices, this 

decrement in performance speed is something to keep in 

mind. In everyday work, time is money. The business 

itself will have to evaluate the situation and determine 

whether it is cheaper to pay employees to communicate 

inefficiently via computer, or v/hether it is cheaper to 

fly the employees to the location of the other person. 

These results indicate that quality does not suffer. In 

fact, if your primary goal is to manipulate the individual 

with whom you are conversing, the conversation should be 

done face-to-face. The personality differences only 

affect speed—they do not affect quality. Since mode of 

communication is such a powerful determinant of speed of 

consensus and amount of influence, the lack of a salient 

effect of personality on the amount of influence is most 

probably due to an overshadowing of any personality effect 

by the mode effect. 
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One of the more interesting findings to come out of 

this dissertation was not reported due to the lack of 

controlled observation. The amount of disinhibition of 

the communicants was not felt to be relevant to the study 

reported here. However, past research has shown that 

individuals communicating via computer-mediated communica

tion are much more disinhibited in their communications 

than are individuals communicating face-to-face (Kiesler 

et al., 1984; Kiesler et al., 1985; Kiesler & Sproull, 

1985; Siegel et al., 1983; Sproull et al., 1984; Sproull & 

Kiesler, 1986) . Since the computer-communication system 

generated a transcript automatically, the transcripts of 

the computer-mediated communication were examined but not 

analyzed. No disinhibition was found in the computer-

mediated communication groups. Since the CMU studies used 

tasks which were extremely open-ended (e.g., solving 

problems without a definite solution), and since the task 

used for this study had sharply defined boundaries (i.e., 

a correct solution is available), it is likely that there 

is a strong task effect which accounts for the disinhibi

tion found in computer-mediated communication groups. In 

pilot studies at Texas Tech, using the same materials as 

the researchers at CMU, large amounts of disinhibition 

were found—especially if the individuals communicating 

knew each other. However, the lack of disinhibition found 

in this study cannot be entirely attributed to the fact 
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that the subjects were strangers. In the pilot studies, 

both strangers and friends were used. While a larger 

amount of disinhibition occurred when the subjects were 

friends, the strangers in the pilot studies elicited 

disinhibited behavior as well. This is a topic which 

cries out to be explored further. 

Since in the pilot studies there was an effect of 

linking friends together as subjects, this needs to be 

explored further. Will the removal of redundant cues 

serve to elicit more disinhibition when the subjects are 

friends rather than when they are strangers? 

Likewise, there is a need to examine the effects of 

linking members of the opposite sex who do and do not have 

knowledge that they are linked with an opposite sex 

partner. If disinhibition occurs as a result of the 

elimination of social cues (e.g., redundant channels), 

what affect will gender have on disinhibition? 

Finally, audience effects need to be explored. Does 

communicating via computer-mediated communication lead to 

more or less disinhibition when there are others present 

in the room? The studies which have been conducted 

heretofore have linked subjects together who are in 

isolation booths. Would the presence of others serve to 

eliminate the phenomenon? 
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