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INTRODUCTIONL

In the decade and a half since the development of the
microprocessor, these tiny wafers of silicon, which contain
more computing power than a roomful of electronics did thirty
years ago, have been placed in televisions, microwave ovens,
telephones and children's toys. When microprocessors were
combined with external memory and input/output devices, a new
type of computer, the microcomputer, was born. Sales of
these units have been phenomenal. In 1980, the microcomputer
sales of 24 companies totaled 724,000 units. By 1983, Apple
Computer alone had sold over one million microcomputers
(Brod, 1984).

Today, microcomputers keep track of our credit ratings,
total our purchases at the grocery store, help keep our homes
and offices secure, and tell us when we are getting the best
possible performance from our automobile engines. 1In his
book The Third Wave, Toffler (1980) places the microcomputer
at the center §f the third wave of civilization (the first
two being the agricultural and industrial revolutions). He

writes of how microcomputers in the home will soon be as

lThe Iowa State University Committee on the Use of Human
Subjects in Research reviewed this project and concluded that
the rights and welfare of the human subjects were adequately
protected, that risks were outweighed by the potential
benefits and expected value of the knowledge sought, that
confidentiality of data was assured and that informed consent
was obtained by appropriate procedures.



commonplace as indoor bathrooms or television sets. He also
says that the "information explosion" will make various types
of information available to people via a computer terminal
inside their homes. This information ranges from financial
market quotations, to an online version of the Academic

The explosion in sales of microcomputers for home use
has been due, to a great extent, to the low cost of these
machines. The price of microcomputers currently ranges from
less than $100 to nearly $10,000, with most sales involving
systems in the $1000 to $5000 price range. The low cost of
these units allows them to be purchased as one would purchase
a video cassette recorder or stereo system.

In less than ten years, the use of computers in
education has gone from the nearly exclusive domain of
advanced college level students to kindergartners learning
how to read. The number of computers in the nation's primary
and secondary schools doubled in the years 1982 to 1984 to
over 350,000 (Brod, 1984).

In the work place, companies are automating in an effort
to increase productivity and profits (Seaward, 1983). This
automation has paved the way for vast productivity gains in
both manufacturing and service industries. In manufacturing,
computer controlled robots have taken over jobs that are
either hazardous or highly repetitive. 1In service

industries, automation has allowed for fast and efficient



recording of transactions in banks, airlines, hotels,
restaurants, libraries and retailers. Computers linked
together over telephone lines have allowed certain groups of
people, such as the disabled and individuals with young
children, to "telecommute", i.e., work in their homes, thus
improving organizational productivity while actually
decreasing the number of in-office employees. "Third Wave
white-collar work, ... will not require 100 percent of the
work force to be concentrated in the work-shop" (Toffler,
1980, p. 199).

Unfortunately, this "computer revolution", described by
Brod (1984, p. 4), as "the massive upheaval and restructuring
of society by technology" is not being universally accepted.
Two basic sources for this resistance to computers and
automation have been identified (Howard, 1983). The first
source is the lack of knowledge of the computer's
capabilities. This resistance can be remedied by education.
The second source of resistance is a possible innate fear of
computers and technology. This latter condition has been
recognized under several names by researchers. Technostress,
computerphobia, cyberphobia, and computer anxiety are all
terms used to describe the same basic condition: an
apprehension towards the use of this new technology. This
latter source of resistance to computers is not as easy to

recognize or treat as the former.



In this study the author intends to do the following:
First, examine possible causes and correlates of this
phenomenon (hereafter referred to as computer anxiety).
Included will be an examination of the implications of
computer anxiety for organizations, the impact that computers
have had on individuals and society, and how system:
implementation methods, individual attitudes, and personal
factors play a part in computer anxiety.

Second, results of a research study which attempts to
identify possible correlates of computer anxiety will be
presented and discussed.

Third, a laboratory experiment provides the vehicle for
examining whether or not computer anxiety can be reduced

through training.



A REVIEW OF THE LITERATURE

Implementation of Computers into Organizations

What does the fact that some individuals suffer from
computer anxiety mean to managers in organizations wishing to
implement computer-based information systems? To begin with,
it means that these system implementations must be well
thought out in order to have any chance of succeeding. There
are several factors that management must take into
consideration to insure successful implementation of a
computer-based information system.

Faerber and Ratliff (1980) point to four reasons for
lack of success in implementing a computerized information
system in an organization. These are: unrealistic
expectations of the computer's capabilities, inadequate
systems design, invalid cost/benefit analysis, and resistance
by some employees to computer induced change. This last
reason is of particular interest to the present study as this
resistance may be rooted in computer anxiety. Faerber and
Ratliff feel that an honest pre-implementation appraisal of
the effects the system will have on jobs will help smooth the
implementation process. Hussain and Hussain (1985) support
this notion: |

Without such a policy, valuable employees who feel their

jobs threatened may leave the firm. Usually the best
workers leave first, even before the new system is



installed, thereby adding to the problems of conversion.
(p. 242)

Lucas (1981) introduced the idea that attitudes towards
the system, the technical characteristics of the system,
decision style, and personal and situational factors are four
variables which are vital to the success of an information
system implementation. Figure 1 depicts the conceptual
framework developed by Lucas to show the variables which can

affect information system implementation.

CLIENT
ACTIONS
TECHNICAL ATTITUDES DECISION PERSONAL AND
CHARACTER- ¥ TOWARD |<— STYLE <4— SITUATIONAL
ISTICS SYSTEM FACTORS
 / \ 4
SUCCESSFUL
IMPLEMENTATION

Figure 1. Relationship Among Implementation Factors
(Lucas, 1981, p. 103)

From this figure, we can see that all of the

implementation factors in the Lucas framework influence



attitudes towards the system, either directly or indirectly.
This indicates that attitudes toward the computer - and
possibly levels of computer anxiety - can be influenced by
how the system is implemented.

This hypothesis is supported by Collins (1983), who has
divided the information system implementation process into
three phases: definition activity, development activity and
implementation activity. Of these three activities,
definition and implementation are highly people-oriented
while the development activity is technology-oriented.

Figure 2 graphically represents this idea with the
Systems Project Life Cycle (SPLC) V-Curve. On the vertical
axis, the percentage of effort devoted to people factors is
depicted. The horizontal axis displays the three activities
involved in a systems implementation.

Hussain and Hussain (1985) note that:

A new system 1is feasible only when ... employees are

willing to make changes in procedures, to accept

experimentation, to operate in an atmosphere of change,
and to accept the risk of making errors, should the

system design prove faulty. (p. 250)

Adherence to the Faerber and Ratliff (1980) concept of pre-
implementation appraisal can help insure that these
conditions are met.

In a study by Rafaeli (1986), it was shown that job
involvement and organizational commitment were positively

related to an individual's attitude toward using computers in



the work place. These findings would suggest that there are
broad organizational issues to consider during a system

implementation.
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Figure 2. SPLC V-Curve (Collins, 1983, p. 32)

Technostress

Technostress is defined by Brod (1982, p. 754) as "a
condition resulting from the inability of an individual or
organization to adapt to the introduction and operation of
new technologY". Technostress may occur in either the
definition or implementation phases of Collins' V-Curve and
reduce the effectiveness of the implementation of a new
computer system in the work environment. It occurs in these
pPhases as opposed to the development phase because the

development phase is dominated by computer professionals.



These individuals presumably do not suffer from computer
anxiety because they have made the voluntary choice to work
with computers. Brod (1984, p. 18) accuses many of these
computer professionals of being "Technocentered”" - "They
begin to adopt a mindset that mirrors the computer itself".

Technostress is a three phase process. In the first
phase, when the automated system is first implemented, some
employees will master the operation and use of the computer
(i.e., become functional with the system) with relative ease.
Many other employees, however, will not. After a time, these
non-functional users will begin to alter their patterns of
system use. They will go back to manual systems (typewriters
and calculators) to get their work done or restrict their
activities which involve use of the computer system. This is
the avoidance phase.

In the second phase of technostress, information flow is
disrupted. 1In the pre-implementation days, every manager in
the organization produced a proportional amount of
information. After the introduction of the computer system,
computer-functional managers will produce an increased volume
of information, while non-functional managers' output will
not increase, and may in fact dwindle (due to increased
pressure they have put on themselves by choosing to do their
jobs without the aid of the computer). This imbalance in the

flow of information to subordinates may result in some not
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receiving all of the information they need to properly

perform their jobs, causing undue pressure.

DEMANDS OF A TECHNOLOGICAL
WORK ENVIRONMENT

'

STRESS
/ S \
DECREASED INCREASED
PRODUCTIVITY ' ERRORS \
INCREASED DELAYED
STRESS SCHEDULES
INCREASED MANAGEMENT
ERRORS PRESSURE
DEMORALIZED - INCREASED
USER OVERTIME

Figure 3. Technostress Error Cycle
(Brod, 1982, p. 755)

The third phase of technostress finds an increase in
error rates. This takes place because non-functional
employees will forget or violate necessary procedures that

they have not taken the time to learn properly. Time spent



11

re-~learning system procedures leads to less actual productive
computer usage time, which leads to more errors due to
backlogs, increased stress, and decreased productivity. Thus

begins what Brod refers to as the "Technostress Error Cycle"

(see Figure 3).

HUMAN ATTITUDES PERSONAL
VERSUS > TOWARD THE ﬂ FACTORS
MACHINE SYSTEM
. ~ Math anxiety and
~ Computers in the - Computer anxiety gender
work place - Individual attitudes} |_ Exposure to and
- Increased performance toward computers usage of technology
and stress - Societal attitudes - Computer knowledge
- Ergonomics toward computers - Locus of control
~ Training - Personality
rigidity
~ Trait/state anxiety
-~ Self-esteem
- Powerlessness
\ 4
( SUCCESSFUL ‘ﬁ\
IMPLEMENTATION
N G Positive attitude toward ||
computers

Decreased learning time
More efficient use
L‘- Increased performance

J

Figure 4. Implementation Factors Related to Computer
Anxiety (adapted from: Lucas, 1981, p. 103)

What causes technostress, a form of computer anxiety, to
occur in some employees and not others? The present study

will attempt to address this issue.
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Although it deals with the specific activity of
implementing an information system into an organization,
Lucas's (1981) model can be adapted to illustrate the nature
of human resistance to computers in general. This adaptation

is made in Figure 4, and examined below.

Attitudes Toward the System
The most important variables to consider during a system
implementation are the attitudes toward the system displayed
by the organization's employees. If these attitudes are poor
and cannot be changed, then the implementation has little, if
any, chance of success. "If people are scared silly of

computers, automation won't take hold" (Day, 1985, p. 66).

Computer anxiety

What exactly is computer anxiety? To answer this
question, we must first understand what is meant by the
concept of anxiety in general. Anxiety is a construct
developed by psychological researchers in order to explain a
particular behavorial phenomenon. Constructs - hypothetical
entities which have no actual physical existence - are widely
used to explain human behavior (Levitt, 1967).

Anxiety is defined by The American Heritage Dictionary
(1985, p. 117) as: "Intense fear or dread lacking an
unambiguous cause or a specific threat." A closely related

construct, the phobia, i1s defined by the same source (p. 935)
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as: "A persistent, abnormal or illogical fear of a specific
s
N . . .

~Turner (1984) writes "Anxiety is an

thing or situation™.
explanatory term which allows prediction from a variety of
situations to a complex and variable set of reactions” (p.
52) . May (1950, p. 190) distinguishes between anxiety and
fear by saying: "fear is a reaction to a specific threat
while anxiety is unspecific, 'vague', 'objectless'". He goes
on to state that "anxiety is the apprehension cued off by the
threat to some value which the individual holds essential to
his existence as a personality" (p. 191).

Howard (1983) notes that psychologists have debated the
precise definition of anxiety for almost 80 years, and it is
not likely that the debate will end soon. Levitt (1967, p.
7) points out: "The range of possible definitions [of
anxiety) is, in principle, unlimited, and, in practice, very
broad."

These authors continually mention the future orientation
of anxiety as an important aspect of the phenomenon. This
apprehension toward the future can be rational or irrational,
Permanent or transitory. When the apprehension is
Proportionate to the actual danger, the anxiety is considered
to be rational or "normal". But, if the apprehension is not
Proportionate to the objective danger, then it is said to be
irrational or "neurotic" (Howard, 1983).

Spig}?erger (1966) puts forth the idea that there are

two major types of anxiety: trait anxiety and state (or
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situational) anxiety. QTrait anxiety refers to the basic
tendency in an individual to be anxious. This anxiousness is
a personality characteristic that does not change
significantly over time (Howard, 1983). It is a condition
which exerts a constant influence on an individual's behavior
(Levitt, 1967).

State anxiety, on the other hand, is a condition that
varieé>in intensiﬁy and duration. It is not aimed at an
individual's environment in general, as is trait anxiety, but
rather towards a specific portion of that environment.

Cambre and Cook (1985) note that the relationships between
computer anxiety and state and trait anxiety need to be
explored further and classified in order for computer anxiety
to be accurately defined. An attempt will be made to do this
in the present study.

In dealing with anxiety as it relates to computers,

there are several names which researchers have used. Sanford ;

Weinberg (as reported by Paul, 1982) considers fear of
computers a phobia when it prohibits people from functioning
normally where computers are concerned. True computerphobes
(dubbed cyberphobes by Weinberg; Anderson, 1983; Business
Week, 1982; Schwed, 1985) can be observed to suffer from the
same symptoms that plague claustrophobes (individuals who
fear enclosed spaces) and agoraphobes (individuals who fear
open spaces). These symptoms can include nausea, sweaty

palms and high blood pressure (Herdman, 1983). Technostress,
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which was discussed earlier, is another name for this
phenomenon.

In summary, computer anxiety is a real, albeit possibly
irrational, condition. This condition may affect as much as
thirty percent of the United States work force today (Paul,
1982). Any phenomenon which can have an adverse effect on
such a potentially large percentage of the work force
deserves attention. Efforts must be aimed at finding methods
designed to limit its effects and thus increase
organizational productivity.

‘§gyeral studies have looked into the causes and
correlatesvof computer anxiety. Jordan and Stroup (1982)
developed a test to predict fear of computer use. Rohner
(1981) developed a scale to test for computer anxiety in
teacher education students. Maurer (1983) expanded the
Rohner scale for use in the general population. Raub (1981)
and Prell (1984) both used a sample of college undergraduates
in studies of the correlates of computer anxiety. Dambrot,
Watkins-Malek, Silling, Marshall, and Garver (1985) developed
a scale to examine the gender differences in attitudes toward

computers. Several of these studies were used as a

foundation for the present study.

As Figure 5 shows, attitudes toward computers and

computer anxiety influence each other through factors
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internal to the individual. From this figure, it appears
that a positive attitude toward computers should be related
to a low level of computer anxiety, while a negative attitude
would correlate with a high level of computer anxiety.
Exactly how a positive attitude towards computers 1is
formed is a question that is not easily answered. Because of
its two-way relationship with computer anxiety, it is
difficult to postulate which comes first, computer anxiety or
a negative attitude toward computers. (Howard (1983) and Raub
(1981) speculate that computer anxiety causes an individual
to have a negative attitude toward computers. This
hypothesis raises the question of what causes computer
anxiety. It is possible, however, that an individual's first
experience with a computer, either direct or indirect (e.g.,
hearing about a co-worker's experiénce), can influence that
individual's attitude toward computers and, through the other
internal factors, affect the individual's level of computer
anxiety. This theory is supported by Davidson and Walley
(1985) who cite a case in which an employee refused to
approach the computer again after an initial negative

experience.



Impact of computers

on society
Locus of control
/—Self—asteem———\—\
Attitudes——mm—"" Personalit\

Toward Compute:

Math anxiety Anxiety

Computers
\ State anxiety/’//
Trait anxiety
Computer knowledge

and experience

Gender

Figure 5. Relationship Between Computer Attitudes and
Computer Anxiety (adapted from: Howard,
1983, p. 20)

Societal attitudes toward computers

While computers are quickly making themselves virtually
indispensable in today's society, the acceptance of these
revolutionary machines is by no means universal. A non-
scientific study of the general public conducted by Ahl
(1975) showed that while most people were optimistic about
the benefits that computers can bring to society, nearly all
of the adults in the study (91.6%) felt that people cannot
escape the influence of computers. This feeling of
helplessness will be further addressed in the section of this

Study dealing with increased performance and stress.
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Lichtman (1979) replicafed Ahl's (1975) study using a
sample of educators. This study showed that teachers were
slightly more likely to blame computers for errors than were
adults in the general public (72% vs. 67%). Teachers were
also less likely than adults in the general public to agree
that computers would improve education (64% vs. 87%). This
may well be attributed to a fear on the part of the teacher
of being replaced by a computer (this phenomenon will also be
further discussed in the section on increased performance and
Stress).

Lee (1970), in a scientific study of the general public
(n = 3000), explored what computers mean to people as well as
what general beliefs the public holds about computers. From
this study, Lee concluded that there are two basic
perspectives from which individuals look at computers. These
are the "Beneficial Tool of Man Perspective"™, and the
"Awesome Thinking Machine Perspective™. Typical statements
that characterized the "Beneficial Tool of Man Perspective"
included; "They make it possible to speed up scientific
progress and achievements." and "They will bring about a
better way of life for the average man." Statements that
Characterized the "Awesome Thinking Machine Perspective"
included; "Someday in the future, these machines may be
running our lives for us.”™ and "There is no limit to what

these machines can do."
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While these two perspectives are not exactly polar
opposites (Lee views the "Awesome Thinking Machine
Perspective” as not totally negative), they still show two
widely differing views as to the usefulness and acceptability
of computers in society. The actual data analyzed in this
study are over twenty years old, and it would be highly
interesting to replicate it in an effort to discern the
changes in social attitudes toward computers brought about by
the advent of the microprocessor. This task is, however,
beyond the scope of the present study.

Danziger (1985) points out the fact that there is
widespread ambivalence regarding computing:

On the one hand, the computer is presented as the great

facilitator, loyal and tireless in its efforts to

eliminate the drudgery of labor and to apply its genius
to the service of rational life. On the other hand, the
computer is ominous and threatening, the central
artifact in a brave new world where human needs for
individuality and privacy, for meaningful work, and for

a sense of mastery over the environment are crushed.

(p. 3)

Why are computers being seen as a threat to society by
so many individuals "all of the sudden"? After all,
computers have been in existence since the 1940s. Naisbitt
(1984) offers a possible answer to this question:

The reason is simple: its (the microprocessor's]

widespread applicability. Earlier computer technology

could be applied to some products, electronics, and
large-scale office equipment, for example, but not

others. Microprocessors can improve almost anything,
and are consequently far more threatening. (p. 23)



20

Human Versus Machine

As we can see from Figure 4, the second set of factors
to take into account on the road to a successful computer-
based information system implementation is the Human vs.
Machine characteristics of the implementation as they relate
to individuals within the organization. When dealing with
computer anxiety, it is important to consider the
individual's level of involvement in the human/machine
interaction. By simply existing, computers make many people
uneasy. Some of these individuals are bothered by the fact
that computers are capable of performing several hundred
million calculations per second, thus vastly "out-thinking"
humans. Cancro and Slotnick (1970) postulate that this
resentment towards the computer is acti#ated because
individuals feel that the computer threatens their individual
self-worth and uniqueness. This point is also brought out in
Lee's (1970) study by individuals who hold to the "Awesome
Thinking Machine Perspective" of computers. These
individuals feel that computers downgrade humans in much the
same way that people felt humans were downgraded when Darwin
introduced his theories on natural selection and evolution in

the 19th century.

Computers in the work place
How do people react when they are confronted with

computers in the work place? The reaction of course varies
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with the individual and the situation, but definite patterns
have been noted. According to Widmer and Parker (1983):
To some, the computer is a game, a marvel, an instrument
to be explored and exploited. Others view the computer
as a threat to their self-esteem and possibly their
jobs. (p. 23)
Many employees feel that it is the company, and not
themselves, that will benefit the most from the introduction
of computer technology into the work place (The Wall Street
Journal, 1983). {They feel that the computer will take away
their jobs (Rubin, 1983), or else they feel that it is
beneath them to use the computer (Capron & Williams, 1984).
This last symptom specifically affects middle and upper level
managers who simply refuse to sit down at a computer
keyboard. This may be true because of computer illiteracy.
A 1981 study by Booz, Allen & Hamilton, Inc. estimates that
ninety percent of the middle managers and executives in the
US today are computer illiterate (as cited by Business Week,
1982; Gardner, Render, Ruth & Ross, 1985; Mitchell, 1983).
</This "executive computer anxiety" has been divided into
four distinct categories: fear bf change, fear of typing,
fear of failure, and fear of power loss (Small Business
Report, 1984):> The group most susceptible to this type of
computer anxiéty is those individuals between the ages of 40
and 60. Executives younger than 40 have, for the most part,

either had some exposure to computers or have accepted the

fact that the computer will be important to their careers.
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Executives over 60 have reached their present position
without the direct aid of the computer, and they may feel
that they will be able to complete their careers without
having to work with computers. In an article by Zemke
(1984), Richard Byrne states: "There are executives out
there looking forward to their retirement with the idea that
maybe they can avoid learning to do this [run a computer] by
retiring in time" (p. 35).

These ideas are supported by Bralove (1983), who states
"executives feel that sitting at a computer terminal ill-
suits the executive image" (p. 22). "Some executives
responsible for running entire companies regard the idea of
using a personal computer as either demeaning or a waste of
time"™ (Fersko-Weiss, 1985, p. 68). Another major reason many
executives resist direct use of the computer is that they may
fear the loss of creative control in decision making. The
computer provides structured, abundant data. Many executives
prefer to make decisions with more ambiguous data, especially
when their only justification for making the decision is the
"gut feeling". 1If é decision proves to be the wrong one, and
the information supplied by the computer does not support the
decision, the executive may have to do a good deal of
explaining to his/her superiors (Wrege, 1982).

Many firms are devising methods to combat computer
anxiety in their upper level management. For example,

Boston's First National Bank established a walk-in computer
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center where executives can learn about computers and even
take units home with them in order to work with them away
from the prying eyes of underlings (Taylor, 1982).

One possible cause of computer anxiety in the work place
- may be "information 'overload' - too much technology too
fast" (Raub, 1983, p. 16). Due to the rapid advances in
computer technology, most individuals have not been able to
keep up with the changes. Thus, individuals may feel that
they are too far behind to catch up, and thus they become

apprehensive and anxious.

Increased performance and stress

Levitt (1967) points out that stress is a term used
frequently in reference to anxiety. Stress is an outward
reaction caused by some internally perceived stimulus. In
the context of the present study, it is the computer that
brings on this stress.

Perrow (1983) notes that performance in organizations
which make use of high technology systems can be improved in
three ways:

1) by demanding higher skills and levels of

performance from employees,

2) by reducing operating tasks to passive
monitoring of semi-automated systems, or

3) by completely automating functions (this is
referred to as "removing the man from the
loop").
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All three of these methods are possible contributors to
computer anxiety.

Demands by management for higher employee skill levels
tend to place increased levels of on the job stress on
employees. This is true because from the perspective of
management, higher skill levels go hand-in-hand with higher
performance levels. As Gutman (1986, p. C39) notes:
"Computer people don't go home early. They go home later.
... And when they do go home they take their work home with
them". Riaz Khan and Schapira (1983) cite an instance where
management took advantage of the increased productivity of a
computerized clerical staff by increasing the staff's
workload. This sort of manipulation by management can
reinforce attitudes that automation is a no-win situation for
the employee.

This management expectation of higher worker
performance is what causes the increased stress as employees
strive to meet the raised standards. When this happens,
frustration can build in the employee, who may feel that
his/her current performance is in line with current rewards,
and does not feel that the expected performance increase is
worth the perceived rewards for this increase. This is an
Operationalization of Vroom's (1964) Valence-Instrumentality-
Expectancy (VIE) theory of employee motivation (as reported
by Steers & Porter, 1983). This employee frustration is, in

turn, channeled toward the perceived cause of the stress;
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i.e., the computer. Continued pressure from management
creates more stress and frustration, and thus, a computer
anxiety-stress cycle begins (see the section on
Technostress). Johansson and Aronsson (1984) suggest that
this stress can be lowered by reducing system response times
and by eliminating pure data entry tasks, which can quickly
become tedious and boring.

On the other hand, reduction of job duties to the level
of monitoring semi-automated processes tends to cause
individuals to lose self-esteem. Jokes from fellow employees
about being an "errand boy for the computer", can bring about
a loss of self-worth in a highly trained individual.
Frustration and stress build from here.

Finally, being "removed from the loop" symbolizes the
threat that employees fear the most when faced with impending
automation: losing their jobs to a computer; Several
studies (Ahl, 1975; Lee, 1970; Lichtman, 1979) point to this
as a great fear (or cause of anxiety) on the part of
individuals toward computers. The stress at this level is,
obviously, the greatest, but, in any one of these three
‘cases, the employee feels that he/she is the one who loses
(The Wall Street Journal, 1983).

Walton (1985) supports Perrow's (1983) arguments and
goes even further by stating:

‘'If the [implementation of the] technical system

decreases skill requirements, the meaning of work may
become trivial, and a loss of motivation, status, and
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self-esteem may result. ... In some circumstances those

who suffered counterattacked the system.

If the system increases specialization and
separates the specialty from interdependent activities,
then jobs may become repetitive and isolated, and fail
to provide workers with performance feedback. Such jobs
produce alienation and conflict.

If the system increases routinization and provides
elaborate measurements of work activity, job occupants
may resent the loss of autonomy and try to manipulate
the measurement system. The fact of measurement itself
can put excessive pressure on individuals and can strain
peer relationships. (pp. 559-560)

Confronted with a forced implementation situation, many
individuals have a distinct feeling of helplessness, a
feeling that the computer is in complete control of their
working lives and destinies. 1In retaliation, some of these
individuals, as noted by Walton (1985), lash out at the
source of their frustration. Stories abound of employees
working to undermine the computer. They include unconscious
sabotage caused by not properly learning system procedures
and policies (Brod, 1982), voluntary early retirement in
order to avoid the stress brought on by having to learn how
to use a computer late in the career (Schwed, 1985), and
outright destruction of computer equipment (Capron &
Williams, 1984; Howard, 1983). The present study addresses
the issue of computer anxiety in an effort to find training
methods designed to decrease the level of stress related to
computer anxiety in individuals who are required to use

computers in their jobs and thus increase overall

organizational productivity.
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Ergonomics

Ergonomics is defined by HWebster's New Collegiate
Dictionary (1979, p. 384) as being "of or relating to
biotechnology." Biotechnology is defined by the same source
as "the aspect of technology concerned with the application
of biological and engineering data to problems relating to
man and the machine" (p 110). In other words, ergonomics is
concerned with the actual physical interaction of people and
machines, or in the present context, people and the computer.

The major ergonomic issues dealing with computers are
the physical strains and hazards caused by the use of the
computer. Chief among these hazards is concern over possible
radiation leakage from video display terminals (VDTs). VDTs
comprise the bulk of computer output devices. Many
individuals, such as travel agents and order entry clerks,
work in front of a VDT eight hours a day. While there have
been many government reports (e.g., Office of Finance and
Management, 1984) showing no harmful side effects from the
use of VDTs by workers, many groups (including unions), are
still skeptical (Herdman, 1983).

In addition to VDT concerns, use of office furniture
that is of poor ergonomic design can create problems in an
information system implementation. More often than not,
computer terminals are placed on the same desk that was used
by the employee for typing or writing. This may force the

employee into uncomfortable and harmful positions when they
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attempt to use the computer egquipment. Common ailments
reported include "swollen muscles and joints, sore shoulders,
hand cramps, neck pressure, numbness, and back pain"
(Herdman, 1983, p. 31).

The total physical environment in which a computer
terminal is placed, comfortable desks, including easy to
adjust chairs, and proper lighting, must be carefully planned
to conform to individual needs. If these ergonomic concerns
are not taken into consideration during the system
implementation process, employees who may possess a good
mental attitude toward using the computer may still turn away

from its use due to the physical factors.

Traini

Using the computer in some phase of the learning process
has been referred to by many names. Computer-assisted
instruction (CAI), computer-based education (CBE), computer-
based instruction (CBI) and computer-based learning (CBL) are
just a few of the terms used in the literature. For the
purposes of this study, the author will use the term
computer-based training (CBT).

CBT has become an integral part of modern training
Programs (Hultgren, 1984). It is predicted that by 1990,
about 10% of all training in industry will be some form of
CBT, while by the year 2000, this number will increase to 50%

(Selden & Schultz, 1982). Still, recent research indicates
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that as many as 50% of all corporate trainers have little or
no experience in CBT (Training, 1985).

Figure 6 shows the potential for CBT in the way of time
savings in training. Skill level percentage is plotted on
the vertical axis (B), while time is plotted on the
horizontal axis (A). From this figure, it is easy to see
that CBT offers a distinct time advantage in training,
especially at higher skill levels (greater than 50%).

While the advantages of using the computer in the
training process appear to be obvious, computer anxiety
presents a roadblock because computer anxious individuals are
likely to be unresponsive to a training program which
integrates computers. As Raub (1983) points out: "Anxiety
research has documented that when anxiety levels are high,
concentration is low and learning is inhibited"” (p. 17).
Therefore, even with the great potential training time
savings using CBT, wholesale adoption of this technology has
not taken place. Some reasons for this include poor economic
conditions, high front-end development and equipment costs,
untested technology and resistance to change (Selden &

Schultz, 1982).
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Figure 6. Potential for CBT (adapted from: Selden &
Schultz, 1982, p. 61)

Bloom (1985) puts forth the idea that computer anxiety
is part of a larger cycle of an individual's thinking,
feeling and acting, while non-anxious (productive) patterns
of behavior also form a cycle. Bloom has developed these
ideas into a model for helping individuals learn about
computers with a minimum of anxiety. The two cycles and how
they interrelate are presented graphically in Figure 7.

According to Bloom, it does not matter where either
cycle starts, because the individual will remain there until

the cycle is disrupted in some way.
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Figure 7. The Vicious and Productive Cycles of
: Thinking, Feeling and Acting (Bloom, 1985,
p. 91)

Computer anxious individuals find themselves caught up
in the vicious cycle, which inhibits their ability to learn
about the computer and lowers their confidence in learning to
use the machine. Being caught in this cycle also moves the
individual's attention away from learning and thus decreases
the effectiveness of the training. Bloom proposes an
"anxiety management" approach to computer training. This
approach involves a program framework with three major
elements: education, skill building, and practice. Bloom
feels that this framework "can enhance the chances of
breaking the vicious cycle patterns" (Bloom, 1985, p. 92).

In order to ensure the further adoption of CRT,
continued research must be done in the field in order to

confirm the findings of researchers such as Selden and
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Schultz, and at the same time, find methods of reducing

computer anxiety in individuals as they undergo CBT.

Personal Factors

According to Figure 4, the third set of factors which
need to be taken into account when working toward a
successful computer-based information system implementation
consists of the Personal Factors. (One way to identify
individuals who experience computef anxiety is to place them
in front of a computer terminal and observe how they react.
This solution has the obvious drawback of being inefficient.
An organization cannot afford to indiscriminately hire or
place people for jobs in which they must interact with a
computer only to later discover that these individuals are
unable to work efficiently with the system because they
suffer from computer anxiety.

A more feasible way to identify individuals who suffer
from computer anxiety is to first identify correlates of the
phenomenon. If computer anxiety can be related to easily
identifiable variables, then the process of identifying
sufferers of this affliction will be made easier. Once this
identification is made, then the organization will be able to
either train these individuals, or place them in jobs which

A

do not require direct interaction with computers The

.-i
following variables have either been shown by past research

to be related to computer anxiety or show promise as possible
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correlates and will be further researched in the present
study: math gnxiety, gender, exposure to and usage of
computer technology, computer knowledge/experience, locus of
control, state/trait anxiety, personality rigidity, self-

esteem and powerlessness.

Math anxiety and gender

These two personal factors are closely tied together in
the literature. Research on computer anxiety has its roots
in the study of math anxiety (Howard, 1983). Math anxiety
can be defined as an internally held belief that one cannot

do well in math (Christiansen, 1982). Tobias (1978, p. 44)

writes: "The first thing people remember about failing at
math is that it felt like sudden death." She goes on to note
that: "Paranoia comes quickly on the heels of the anxiety

attack" (p. 45).

As opposed to the liberal arts, where creative solutions
are encouraged, mathematics requires a "right" answer. The
same is true of computers. While many systems are highly
forgiving in their error processing, there is still a limited
range of responses which a computer can be programmed to
accept in any given situation.

Tobias (1978) states that there are three main myths
about math anxiety:

1) math aptitude is a gift,

2) people who are able to do math do it instantly, and
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3) math is a male domain.

Tobias' research has helped to dispel the first two of these
myths. However, research has discovered a strong gender
effect in math anxiety. 1In the same study, Tobias found that
even though 49% of all high school students were female, only
10% take any elective math beyond geometry. Christiansen
(1982) found that SAT math scores of males averaged 48 points
higher than those of females. And now, as Bakon, Nielsen and
McKenzie (1983) put it: "There is growing evidence that the
long documented gap between male and female participation in
elective math and physical science courses is now being
replicated in computer labs™ (p. 27).

This gender effect most likely finds its roots in the
basic conditioning of children. Females are conditioned to
believe that math is not important to their careers, and that
computers are part of the male domain of math, electronics
and machinery (Dambrot, Watkins-Malek, Silling, Marshall &
Garver, 1985). Women who excel in math are seen by many,
females as well as males, as being unfeminine (Laws, 1979).
This conditioning is furthered by the fact that women who
fear math and computers assume others of their sex feel the
same way they do, and that this fear is a normal condition
