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Abstract
A recurring question in the study of computer anxiety is whether computer anxiety is a relatively
stable personality trait or a mutable, temporary state. The two studies reported examined this question in two groups of ﬁrst year psychology students. These students were requested to complete a
computer anxiety test, a trait anxiety test, and a state anxiety test. Some groups were administered
the tests in a pen and paper format, while others were tested using computerized tests. In the ﬁrst
study, a Dutch version of the Proﬁle of Mood States (POMS) was used; in the second study, a Dutch
adaptation of the State-Trait Anxiety Inventory (STAI). The data were analyzed using structural
equation modeling. In both studies, computer anxiety turned out to be related more strongly to trait
anxiety than to state anxiety. In fact, there was no relationship between computer anxiety and state
anxiety in the pen and paper format. In the computerized versions however, computer anxiety and
state anxiety were related, suggesting that state anxiety in situations involving a computer is caused
by pre-existing computer anxiety.
Ó 2006 Elsevier Ltd. All rights reserved.
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1. Introduction
The DSM IV of the American Psychiatric Association1 describes anxiety as a mood
state in which a subject experiences fear, apprehension, nervousness, worry, tension.
*
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Well-known anxiety disorders include fear of appearing in public, fear of closed spaces, or
constant fear of close others being hurt. In everyday life, anxiety functions as a warning
signal for often unspeciﬁed pending danger and serves as a prime for developing an adequate coping response. When anxiety becomes abnormally intense and/or prolonged, it
may assume a pathological form, resulting in repressed thoughts, negative conditioned
responses, counterproductive thought patterns, poor coping strategies, and increased sympathetic tone of the autonomic nervous system (Craig, Brown, & Baum, 2000). Nowadays,
computer anxiety can be added to a list of common anxiety disorders. It can be deﬁned as
a feeling of fear and apprehension felt by individuals when using computers or even considering the use of a computer (Simonson, Maurer, Montag Torardi, & Whitaker, 1987).
Computer anxiety should be viewed as a potentially serious aﬄiction, as it satisﬁes the
deﬁning aspects of fear as set out in the DSM IV.
Extensive study of computer anxiety over the past three decades has shown that it is a
not a simple one-dimensional phenomenon. Most scales used to measure computer anxiety
cover various factors, such as lack of conﬁdence in learning to use a computer, aversion of
computers, avoidance of computers (Loyd & Gressard, 1984), anxiety aroused by computer-related behaviors, such as looking at computer printers and printouts (Marcoulides
& Wang, 1990), or anticipatory anxiety caused by knowing that one has to use the computer (Brosnan, 1998). Summing up previous research, Beckers and Schmidt (2001) suggested that at least six dimensions are involved in the construct of computer anxiety:
Computer illiteracy, lack of self-eﬃcacy, heightened physical arousal, feelings of dislike,
and two sets of beliefs about the role of computers in every-day life.
Validity studies have demonstrated that computer anxiety, while a robust phenomenon,
is not clearly deﬁned (LaLomia & Sidowski, 1993). An important issue that remains to be
settled is whether computer anxiety is to be considered predominantly a temporary state,
emerging while being confronted with a computer, or whether it is a stable trait of an individual, which is part of a broader anxiety disorder (Harrington, McElroy, & Morrow,
1990). This distinction has an important bearing on the treatment of computer anxiety.
By deﬁnition, a temporary anxiety will subside, and special training or mere exposure
to computers may reduce this type of anxiety. A trait-like anxiety will be more diﬃcult
to treat as the source of the anxiety is more deep-seated.
Several authors consider computer anxiety as a state anxiety, which is linked exclusively
to the actual or symbolic presence of a computer (Bohlin & Hunt, 1995; Laguna & Babcock, 1997; Rosen & Maguire, 1990; Simonson et al., 1987). These authors emphasize that
computer anxiety is open to modiﬁcation by means of training, social support, and/or better software (e.g., Rosen, Sears, & Weil, 1993; Yaghi & Bentley Abu Saba, 1998). However, there is some support for the hypothesis that highly anxious computer users do
not beneﬁt from such treatment, which suggests that their anxiety has deeper roots (Rosen,
Sears, & Weil, 1987). Endler, Parker, Bagby, and Cox (1991) propose that a speciﬁc
dimension of trait anxiety (such as fear to be socially evaluated) interacts with a congruent
situational threat: The subject perceives the situation in which he or she has to work with a
computer as a situation in which he or she might be socially evaluated. Therefore, subjects
who are highly trait anxious, experience a higher state anxiety in the presence of a computer than subjects who do not suﬀer high levels of anxiety. In this account, computer anxiety is an aspect of a more general trait, which is manifested only in the (anticipated)
presence of a computer. When trait anxiety and situational stressor are not congruent,
there will be no relation between trait and state anxiety. Deane, Heinssen, Barrelle, Saliba,

J.J. Beckers et al. / Computers in Human Behavior 23 (2007) 2851–2862

2853

and Mahar (2000) also argued that computer anxiety is part of a trait anxiety that manifests itself as a heightened state anxiety only in the presence of relevant stressors. Gaudron
and Vignoli (2002) found that ‘‘students who have high levels of computer trait anxiety
show a greater increase in state anxiety than those who have low levels, only when trait
anxiety and type of situational stress (e.g., interacting with a computer) are congruent’’
(p. 320). In summary, some of the literature suggests that treatment of computer anxiety
as a transitory mood state falls short of the true nature of computer anxiety. Rather, computer anxiety is an enduring characteristic of a person.
The present study addressed the question whether computer anxiety is a permanent
attribute of a person, i.e., a manifestation of general anxiety aﬀecting all aspects of life,
or an anxiety that is speciﬁc to a particular situational stressor, viz. computer use. To
this end, two studies were conducted in which levels of computer anxiety among groups
of participants were compared which their responses on various measures of trait anxiety and measures of state anxiety. In the ﬁrst study, half of the participants completed
a computerized version of the state anxiety questionnaire, whereas the other half had its
state anxiety measured through a pen and paper procedure. It was hypothesized that, if
computer anxiety is predominantly trait-related, its relationship with the measures of
trait anxiety should be stronger than its relationship with state anxiety in both conditions. If computer anxiety is largely situational, one would expect its relationship with
state anxiety to be stronger in the computerized condition compared to the pencil and
paper condition. These hypotheses were tested using a structural equation modeling
approach.
Study 2 served to replicate the ﬁndings of Study 1, using diﬀerent measures of state and
trait anxiety. In addition, in Study 2 all participants underwent both computerized and
pen and paper testing.
2. Study 1
2.1. Method
Participants. Participants were 459 ﬁrst year psychology students (146 males and 313
females) at the University of Amsterdam. Average age was 21.24 years (SD = 5.05).
Measurements. General mood disturbance was measured by a shortened version of the
Proﬁle of Mood States (Ark, Marburger, Mellenbergh, Vorst, & Wald, 2003; Wald & Mellenbergh, 1990; Wicherts & Vorst, 2004). This questionnaire measures the following mood
states: depression, tension, vigor, fatigue, and anger. The various moods states are
described by means of a list of 32 mood descriptions, such as ‘‘feeling attractive’’, ‘‘feeling
active’’, ‘‘feeling scared’’, ‘‘feeling tired’’, ‘‘feeling patient.’’ The respondent indicates
whether these moods apply to his or her mood using a ﬁve-point scale (0 = absolutely
not, to 4 = very well). In this study we used two versions of the POMS: the trait version
and the state version. These versions diﬀer only with respect to the instructions given. In
the trait version, the respondent is asked to indicate the extent to which he or she ﬁnds the
description to apply to his or her mood state over the last few days including today. These
ratings reﬂect the extent of negative mood based on a longer period of time, and thus indicated negative mood trait. In the state version, the respondent indicates whether the mood
description apply to him or her at the moment of administration. The ratings indicate the
person’s state mood.
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The validity of the (Dutch shortened) POMS has been established in various studies
(Guadagnoli & Mor, 1989; McNair, Lorr, & Droppleman, 1971, 1981, 1992; Shacham,
1983).
The Beckers and Schmidt Computer Anxiety Scale (BSCAS) measures six latent factors
underlying computer anxiety. These are: (1) computer literacy (in terms of acquired computer skills), (2) self-eﬃcacy (conﬁdence in one’s capacity to learn to use computers), (3)
physical arousal in the presence of computers (such as sweaty hand palms, shortness of
breath), (4) aﬀective feelings towards computers (like or dislike of computers), (5) positive
beliefs about the beneﬁts for society of using computers, and (6) negative beliefs about the
dehumanizing impact of computers. The scale contains 32 Likert-type items, consisting of
statements on computers that could be scored between 1 (entirely disagree) and 5 (entirely
agree). Computer literacy was referred to by items such as ‘‘I ﬁnd it easy to make computers
do what I want’’, ‘‘I have diﬃculty in understanding the technical aspects of computers’’.
Self-eﬃcacy was referred to by items such as ‘‘Everyone can learn to use a computer, as long
as one is patient and motivated’’, and ‘‘I am conﬁdent that I can learn computer skills’’.
Aﬀective feelings toward the computer were measured by items such as ‘‘Life will be easier
and faster with computers’’ and ‘‘Computers are nice to work with’’. Examples of physical
arousal items are ‘‘I feel suﬀocated when I am in front of the computer’’, ‘‘My heart beats
faster when I think about working with a computer’’. Beliefs on the dehumanizing power of
computers were measured using items such as ‘‘Soon our lives will be controlled by computers’’, and ‘‘People are becoming slaves to computers’’. Beliefs on the beneﬁts of personal
computers especially for the good of society, were measured by items such as ‘‘Computers
are bringing us into a bright new era’’, ‘‘Computers create economic stability’’.
The BSCAS is a shortened version of a computer anxiety scale developed by Beckers
and Schmidt (2001). The reliability coeﬃcient of the BSCAS will be reported below. Validity of the BSCAS has not been studied extensively, but studies reported by Beckers (2003)
and Wicherts (2002) support its validity.
Procedure. All tests were part of an overall testing program for ﬁrst-year students. During the ﬁrst week, students received the paper and pencil versions of the computer anxiety
questionnaire and the trait version of the Proﬁle of Mood States. In week 4 the Proﬁle of
Mood States test was again presented, this time in the state version. To be able to investigate the eﬀect of a computer induced stressor, the state version of the POMS was administered under one of two conditions: one group (N = 222) took the test in pen and paper
format (Sample PP), the other group (N = 237) took the test in a computerized format
(Sample C).
Analyses. We conducted a multi-group conﬁrmatory analysis using LISREL 8.54 (Jöreskog & Sörbom, 2002). This analysis enables one to evaluate the model ﬁt of pre-described
models. More importantly, with this analysis it is possible to statistically test for diﬀerences and similarities in parameter estimates between groups. Because both samples diﬀer
with respect to the stressor (i.e., computer vs. paper and pencil administration), this allows
for a statistical test of the important path between computer anxiety and negative state
mood during an encounter with a computer.
The ﬁtted model contains three common factors: the computer anxiety factor, a factor
representing negative (trait) mood, and a factor representing negative (state) mood with
(i.e., C sample) or without (i.e., PP sample) exposure to the computer. Fig. 1 displays
the factor model. Because of the fact that the same items are administered twice, we
allowed for the residuals of each of the POMS scales to be correlated over time.
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Fig. 1. Path model relating computer anxiety, negative mood trait, and negative mood state.

2.2. Results
Reliability of the scales. The Cronbach’s a reliability for the BSCAS was 0.91. The reliabilities of the POMS scales were 0.80 for tension, 0.78 for vigor, 0.88 for fatigue, 0.85 for
anger, and 0.89 for depression. These reliabilities are suﬃciently high for the purpose of
this study.
Model adjustments and equivalence tests. The hypothesized model did not ﬁt the data
very well. Allowing the residuals of Positive Beliefs and Aﬀect in the BSCAS to covary
improved the ﬁt considerably in both groups (v2(df = 1) = 37.8, p < 0.001 and v2(df =
1) = 34.6, p < 0.001 in samples C and PP, respectively). In addition, the residuals of the Fatigue and Vigor scales of the POMS were allowed to covary. This again considerably improved
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model ﬁt in both samples (v2(df = 2) = 126.6, p < 0.001 and v2(df = 2) = 86.5, p < 0.001
in sample C and PP, respectively). Note that the latter residual covariance is consistent with
the ﬁnding by Wicherts and Vorst (2004) that the shortened POMS is not strictly
unidimensional.
To ensure that the POMS measurements are equivalent over time and across both
groups, we restricted factor loadings estimates to be equal over time and across groups.
Both the restrictions with respect to measurement occasion (Dv2(df = 13) = 19.4,
p = 0.11), and the restrictions over groups (Dv2(df = 4) = 3.70, p = 0.45) proved tenable,
indicating equivalence (of factor loadings) over time and group, respectively.
Main analyses. Table 1 contains ﬁt indices of the models tested. In the ﬁrst step, we
investigated the overall ﬁt of the model presented in Fig. 1. As judged by the CFI, and
RMSEA, the ﬁt appears to be acceptable. Moreover, the standardized root mean residual
(SRMR) is 0.061 in the C sample and 0.078 in the PP sample, which indicates that the
model ﬁt is good according to Hu and Bentler’s (1999) rules-of-thumb for good model ﬁt.
In Step 2, we tested whether the all-important correlation between negative trait mood
and computer anxiety (i.e., the solid two-way arrow in Fig. 1) is signiﬁcant in both groups
by ﬁxing this parameter to zero. Because of nesting, we may compare the model ﬁt of Step
2 to the model ﬁt of Step 1. It is clear that the model with this path (i.e., Step 1) ﬁts better
than the model without this path (i.e., Step 2). That is, if we subtract the v2’s for a likelihood ratio test, we get the following result: v2(df = 2) = 21.58, p < 0.001. This clearly indicates that negative mood trait and computer anxiety are interrelated.
Now consider the ﬁt measures of Step 3a, in which we restricted the path between computer anxiety and negative state mood (i.e., dashed arrow in Fig. 1) to be zero in the PP
sample only. If we again compare this model to the model in Step 1 by means of a likelihood ratio test, we get the following test result: v2(df = 1) = 1.02, p = 0.31. Thus, in the PP
sample this path is non-signiﬁcant, as expected. If we follow the same procedure in the C
sample (Step 3b), the results are considerably diﬀerent: v2(df = 1) = 12.77, p < 0.001.
Therefore, in the C sample, the path between computer anxiety and negative state mood
is signiﬁcantly diﬀerent from zero.
2.3. Conclusion
Negative mood as a trait is positively correlated with computer anxiety, regardless of
the presence or absence of the stressor. In addition, when confronted with a computer
(C sample only), computer anxiety is also positively related to negative mood as a state.
In the absence of the computer (sample PP), negative mood state and computer anxiety
are unrelated.
Table 1
Fit indices Study 1
Step

Description

df

v2

RMSEA

CFI

1
2
3a
3b

Baseline model
CA M Trait mood zero both samples
Path CA ! State mood zero sample PP
Path CA ! State mood zero sample C

203
205
204
204

395.6
418.2
396.6
408.4

0.062
0.064
0.061
0.063

0.96
0.95
0.96
0.95

Note: RMSEA: Root Mean Square Error of Approximation; CFI: Comparative Fit Index; CA: computer anxiety; PP: paper and pencil; C: computer.
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3. Study 2
A potential problem of the measures used in Study 1 is that participants may not have
perceived the trait and state versions of the POMS as suﬃciently diﬀerent. Not only were
the items similar but also the time frame over which the level of one’s own anxiety had to
be judged (‘‘now’’ versus ‘‘the last few days including today’’) may not have been perceived
as really diﬀerent. One could at least interpret the fact that the trait and state version of the
POMS correlate quite highly as an indication that both instruments measured largely the
same underlying trait. Therefore, to study the generality of our ﬁndings, a second study
was carried out, using other instruments to measure trait and state anxiety. In addition,
all participants in this study were exposed to both paper and pencil and computerized versions of the tests to exclude the possibility of systematic diﬀerences between groups inﬂuencing the ﬁndings.
3.1. Method
Participants. Participants were 366 ﬁrst year psychology students at the University of
Amsterdam. Of these students, 103 students were male and 263 were female. The average
age was 21.62 years (SD = 5.68).
Measurements. The Dutch version of the State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene, 1983) was used to measure state and trait anxiety. Each
mode of anxiety is measured by using 20 items containing statements such as ‘‘I feel calm’’,
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Fig. 2. Path model relating computer anxiety, state anxiety and trait anxiety administered by computer or by
paper and pencil.
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‘‘I feel comfortable’’, ‘‘I feel restless’’, ‘‘I feel tense’’. These Likert type items range from 1
(not at all) to 4 (very much so). Respondents are asked to indicate extent to which a statement applies at this very moment (state) or in general (trait). The validity of the STAI has
been established in various studies (Mook, van der Ploeg, & Kleyn, 1990; van der Ploeg,
1989, 2000; Rombouts, Gazendam, & Nijholt, 1990; Spielberger et al., 1983).
Computer anxiety was again measured using the Beckers & Schmidt Computer Anxiety
Scale (Beckers & Schmidt, 2001).
Procedure. Participants were administered the tests during three sessions which were all
part of a general testing program for ﬁrst-year students. The data were collected in a twogroup counterbalanced design. In both groups, the computer anxiety questionnaire was
administered during the ﬁrst session using a paper and pencil format. Participants in
the ﬁrst group (N = 183) were given the STAI in paper and pencil format in the third session and the STAI in the computerized format during the fourth session. In the second
group (N = 183), the format order of the STAI was reversed (i.e., computer version ﬁrst,
paper and pencil version second). Because of the design was fully counterbalanced, we
pooled both groups in a single-group analysis.
Analyses. The data were analyzed using the structural equations modeling program
LISREL 8.54. Again, we compared the ﬁt of models that diﬀer in the relevant paths
between computer anxiety on the one hand and state and trait anxiety on the other hand.
Fig. 2 displays the path model.
3.2. Results
Reliability of the scales. Cronbach’s a reliability for the BSCAS and the STAI were 0.90
for the BSCAS, 0.92 for the state anxiety scale, and 0.93 for the trait anxiety scale. The
reliability of the scales is good.
Preliminary analyses. Table 2 contains the model ﬁt of diﬀerent models. Like in Study 1,
we started with a baseline model incorporating all paths. In this model, the residuals of
Positive Beliefs and Aﬀect in the BSCAS were again allowed to covary. According to
Hu and Bentler’s (1999) guidelines, the baseline model ﬁts well in terms of SRMR and
CFI. As a check for measurement equivalence between computerized and paper and pencil
administration of the STAI, we tested in Step 2 whether the path from trait anxiety to state
anxiety (i.e., the dotted lines in Fig. 2) is invariant across administration modes. The
increase in chi-square is non-signiﬁcant (v2(df = 1) = 1.15, p = 0.28), indicating that this
restriction is tenable. We also checked whether the correlation between computer anxiety
and trait anxiety was insensitive to the format in which the STAI was administered. This
restriction (i.e., Step 3) again did not result in a signiﬁcant increase in v2 (v2(df = 1) = 3.24,
p = 0.07). Together the tenability of the restrictions in Steps 2 and 3 suggest that the STAI
functions equivalently across administration modes.
Main analyses. In Step 4, we ﬁxed the path between computer anxiety and trait anxiety
to be zero in order to test whether this is relationship is signiﬁcant. As can be seen, this
restriction leads to a clear and signiﬁcant deterioration in model ﬁt: v2(df = 1) = 18.34,
p < 0.001. This clearly indicates a positive relation between computer anxiety and trait
anxiety. This estimate of this correlation is 0.25 (SE = 0.056, Z = 4.43, p < 0.001).
In Step 5a, we ﬁxed the path from computer anxiety to state anxiety when the STAI was
administered in paper and pencil format (i.e., the top dashed line in Fig. 2). As expected,
this restriction did not result in a signiﬁcant increase in chi-square (v2(df = 1) = 0.63,
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Table 2
Fit indices Study 2
Step

Description

df

v2

RMSEA

CFI

SRMR

1
2
3
4
5a
5b

Baseline model
COTR ! COST equal to PPTR ! PPST
CA M COTR equal to CA M PPTR
CA M COTR and CA M PPTR ﬁxed at 0
CA ! PPST ﬁxed at 0
CA ! COST ﬁxed at 0

30
31
32
33
33
33

84.6
85.7
89.0
107.3
89.6
94.9

0.073
0.073
0.073
0.081
0.072
0.074

0.96
0.96
0.96
0.95
0.96
0.96

0.056
0.056
0.057
0.098
0.057
0.064

Note: RMSEA: Root Mean Square Error of Approximation; CFI: Comparative Fit Index; SRMR: Standardized
Root Mean Square Residual; CA: computer anxiety; COTR: trait anxiety measured by computer; COST: state
anxiety measured by computer; PPTR: trait anxiety measured by paper & pencil; PPST: state anxiety measured
by paper and pencil.

p = 0.43), indicating the non-signiﬁcance of this path. On the other hand, we did expect
this path to be signiﬁcant when the STAI was administered through the computer. This
was tested in Step 5b by ﬁxing this parameter (i.e., the bottom dashed line in Fig. 2).
As can be seen in Table 2, this restriction did result in a clear deterioration in model ﬁt.
(v2(df = 1) = 5.96, p = 0.01). This path is estimated as 0.10 (SE = 0.043, Z = 2.38,
p < 0.01). This ﬁnding suggests that computer anxiety only inﬂuences state anxiety in
the presence of a computer, while under other conditions the relationship between the
two is absent.
3.3. Conclusion
The results of Study 2 corroborate the results of Study 1 as computer anxiety is clearly
correlated with trait anxiety. Moreover, in the presence of the computer, computer anxiety
also has a clear eﬀect on state anxiety.
4. General discussion
The literature presented in Section 1 of this article suggested two mutually exclusive
conceptions of the nature of computer anxiety: computer anxiety predominantly as a variable mood state and computer anxiety seen as a stable trait. This study was designed to
clarify the nature of the relationships between computer anxiety, trait anxiety, and state
anxiety, and to study the eﬀect on these measures of introducing a stressor in the form
of a computer event. To this end students completed computerized and paper and pencil
versions of the trait and state anxiety scales. In the ﬁrst study, trait and state anxiety were
measured by the Dutch Proﬁles of Mood States test. In the second study trait and state
anxiety were measured by the Dutch version of the STAI. The major ﬁnding in this study
is that computer anxiety is more strongly related to trait anxiety than to state anxiety. In
fact, computer anxiety and state anxiety are only related when the computer is used for
ﬁlling in the tests, and even under this condition state anxiety is less related to computer
anxiety than to trait anxiety. Gaudron and Vignoli (2002) referred to the work of Endler
et al. (1991), who suggested that trait anxiety is multidimensional, and that individuals are
more prone to anxiety in situations of ambiguity, social evaluation and physical danger.
So the question arises whether computer anxiety is derived from a fear for any of these
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situations or a combination. Ambiguity is often present in working with computers. In
addition, working with a computer is open to judgment by colleagues and superiors (Weil,
Rosen, & Wugalter, 1990). The threat that a computer poses in terms of a physical danger
is debatable, but the rising numbers of people suﬀering from RSI and eyesight fatigue indicate that working with computers is not risk free. It is interesting to note that in colloquial
terms computer users often use descriptive terms that refer to physical damages, e.g.
viruses, crashes, ‘‘the blue screen of death’’, etc.
Therefore, a case could be made that computer anxiety is composed of all these three
elements of a trait anxiety. However, Gaudron and Vignoli (2002) questioned whether
the existence of computer anxiety would suggest that a fourth factor should be added to
the concept of trait anxiety, viz. a fear for modern technology in itself. This view is supported by Worthington and Zhao (1999), who point out that computer anxiety has an
existential component that deals with conceptions of self, society and culture. Introducing computer technology into a social setting may be seen as a cognitive and emotional
disturbance that may force people to radically rethink their beliefs and practices, and
that may lead to the conclusion that their self-concept and world view are inadequate
to cope with these changes. If people become overwhelmed by the uncertainty of life
and the reasons for their existence, they may face an existential crisis. This theory is
partly supported by the ﬁndings of this study. Conceptions of self, society and culture
are to some extent represented in the latent factors of computer anxiety measured in
this study such as self-eﬃcacy – denoting a sense of self-worth – and beliefs on the positive aspects of computers on society and beliefs on the dehumanizing aspects of
computers.
The main conclusions that can be drawn from this study is that computer anxiety has a
base in trait anxiety, which will negatively inﬂuence the success of treatments that are
solely focused on teaching computer users the intricacies of various applications. Computer anxiety remains a complex phenomenon with no quick ﬁx solutions. Computer anxiety appears to harbor components of trait anxiety. This may aﬀect the perspective of
those who try to alleviate the negative emotional, cognitive and behavioral eﬀects of working with computers.
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