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INTRODUCTION
The increasing use of computers in educational settings has prompted increasing research interest
how students deal with technological problems, particularly in secondary education. More
specifically, the impact of students’ computer use and attitudes on learning and achievement has
attracted the attention of many researchers over the past several years (Hannon, 2013; Littlejohn et
al., 2012; Phelps et al., 2005). In particular, previous research on computer-based learning
environments has demonstrated significant relationships between computer self-efficacy and learning
processes and outcomes (Moos & Azevedo, 2009). With respect to instructional technology, Hove
and Corcoran (2008) also highlight the importance of examining student emotions in technology-rich
(web-based) educational settings. As educational institutions continue to utilize digital platforms in
support of both logistics and learning, it is essential to examine the implications of students’
perceptions of academic computing issues for motivation, learning, and achievement. Although
perceptions of competence regarding computers have been previously addressed with respect to
perceptions of ability, as has computer anxiety (Cooper, 2006; He & Freeman, 2010; Huang et al.,
2013), how students interpret and respond to academic computing difficulties has been marginally
explored. Thus, despite great interest in the field of computer use in education, there is currently a
lack of research exploring motivation and emotions specific to technology-related challenges in
educational settings, as well as their link to objective academic achievement outcomes.
Research in higher education consistently shows perceptions of control to predict increased
achievement striving and performance (Perry, 1991; Perry et al., 2007). Further studies (Perry et al.,
2001, 2005) show effects of perceived control to be moderated by other psychosocial factors, such as
failure preoccupation (i.e., state orientation as outlined in action control theory and perseveration
concerning academic failure events; Kuhl 1985, 1994, 1996). Perry et al. (2001; Journal of
Educational Psychology) showed students with higher perceived control beliefs concerning the
causes of their academic performance to report more adaptive cognitions (e.g., attributions to effort)
and emotions (e.g., lower boredom, anxiety) compared to those with lower perceived control beliefs.
Furthermore, a two-way interaction effects showed students with high levels of control as well as
preoccupation with failure to receive higher final course grades than their peers. This two-way
interaction was subsequently replicated in a three-year longitudinal study showing high-PC/high-FP
students to obtain higher cumulative academic achievement (GPA) as well as lower voluntary course
withdrawal levels (Perry et al., 2005). In an effort to extend research on students’ motivation and
emotions regarding academic computing difficulties in a manner consistent with research on
perceived academic control, the present study aimed to examine the effects of perceived control and
failure preoccupation regarding academic computing.
More specifically, the present longitudinal study examined the effects of college students’ perceived
control and preoccupation with failure, with respect to using computers to complete academic tasks,
on students’ cognitions and emotions concerning technological difficulties, as well as objective

achievement outcomes. In accordance with Perry et al. (2001, 2005), the dependent variables
assessed included computing-related versions of equivalent measures of emotions (boredom, anxiety;
Pekrun et al., 2002) and causal attributions (effort, ability; Hall et al., 2007), and academic
achievement (final course grades). Moreover, this study included additional self-report measures to
better assess the generalizability of Perry et al.’s (2001, 2005) findings to students’ computingrelated emotions (enjoyment) and attributions (luck, strategy). The present study emphasis on causal
attributions is consistent with research highlighting the importance of individuals’ explanations for
computing difficulties (Koch et al., 2008; Mansourian & Ford, 2007). The inclusion of academic
achievement as a consequence of students’ computing-related beliefs is also consistent with recent
findings showing causal attributions for computing difficulties to predict students’ grades, over and
above the effects of attributions for academic challenges (Maymon et al., 2013).
It was expected that students’ perceived control beliefs would positively predict academic
achievement, as well as more adaptive levels of attributions and emotions related to academic
computing. Similarly, we anticipated an interaction effect of computing-related perceived control and
failure preoccupation on students’ academic achievement. Consistent with Perry et al. (2001, 2005),
we expected students with high levels of perceived control as well as failure preoccupation regarding
computing difficulties to obtain higher course grades than their peers. This hypothesis is consistent
with findings showing high levels of self-efficacy regarding academic computing to predict more
adaptive outcomes (Moos & Azevedo, 2009), with self-efficacy in Bandura’s model assumed to
consist of personal ability beliefs combined with expectancies for success (i.e., perceived control).
However, this hypothesis extends upon this research by examining the extent to which preoccupation
with technological challenges (i.e., not prematurely disengaging from resolving computing
difficulties) enhances the positive effects of perceived control regarding computer problems, as
previously found for academic versions of these measures.
METHOD
Participants
A web-based questionnaire concerning academic computing was completed by college students six
months into the academic year at a mid-western, research-intensive Canadian university. Students
were recruited from an Introductory Psychology course and participated in exchange for
experimental credit (N = 788). The sample was comprised of 509 females and 271 males, with an
average age of 19.91 (SD = 3.92) and course performance of 71.86% (SD = 11.86).
Independent Measures
Perceived control concerning experiences with computers. A 12-item scale comprised of 7-point
Likert-style measures (1 = strongly disagree, 7 = strongly agree) derived from items of the Perceived
Academic Control (PAC; Perry et al., 2001) assessed students’ perceptions of academic control while
using computers for school-related purposes. The scale consisted of items such as “I have a great deal
of control over how well I can use a computer” and “With enough practice, anyone can improve their
computer skills” (M = 64.58, SD = 10.27, α = .84).
Failure preoccupation regarding computer problems. An 11-item, forced-choice scale adapted
from the Action Control scale in Perry et al. (2001) measured students’ tendency to ruminate (as
opposed to disengage) when faced with computer problems (e.g., “When I have lost a file on the
computer that is very valuable to me and I can’t find it anywhere: (1) I have a hard time

concentrating on something else; (2) I put it out of my mind for a little while” (M = 16.34, SD = 3.11,
α = .81).
Dependent Measures
Grade percentage. Final grade percentages for students in Introductory Psychology courses were
obtained from their professors at the end of the academic year.
Attributions for computer problems. Four 10-point items (1 = not at all, 10 = very much so) were
used to assess attributions for computer problems while completing academic tasks to low ability (M
= 4.43, SD = 2.52), insufficient effort (M = 5.14, SD = 2.71), poor strategy (M = 5.32, SD = 2.48),
and luck (M = 4.17, SD = 2.59). The items are based on Weiner’s attribution theory and adapted from
parallel items concerning academic performance (Hall et al., 2007).
Computer-related emotions. Three 6-item scales comprised of 5-point Likert measures (1 = not at
all true, 5 = completely true) assessed emotions of enjoyment, anxiety, and boredom specific to
academic computing were evaluated using a modified version of the Achievement Emotions
Questionnaire (AEQ; Pekrun et al., 2002). Computer-related enjoyment was assessed using items
such as “I often find using computers for class to be enjoyable” (M = 17.44, SD = 5.56, α = .88).
Computer-related anxiety was assessed using items such as “Before I have to work with a computer, I
feel tense and anxious” (M = 9.19, SD = 4.50, α = .92). Computer-related boredom was assessed
using items such as “Working with computers is dull and monotonous” (M = 10.80, SD = 5.35, α =
.93).
ANALYSES
Linear regression analyses were conducted to assess the hypothesized main and interaction effects
(mean centered) of computer-related perceived control (PC) and preoccupation with failure (PF) on
computer-related attributions, emotions, and academic achievement. The covariates consisted of
demographic variables (gender, English as a first language), academic background variables (selfreported high school grades, course load), and academic computing experience (number of courses
taken with computer components).
RESULTS
Significant main effects showed perceived control regarding academic computing to predict more
enjoyment [β = .35, p < .001], less anxiety [β = -.57, p < .001], less boredom [β = -.64, p < .001], and
higher final grades [β = .09, p < .05]. Students high in perceived control also made more adaptive
attributions for computer problems to ability [β = -.24, p < .001] and luck [β = -.31, p < .001], with a
marginally significant effect on attributions to effort also observed [β = -.07, p = .065]. Significant
main effects for failure preoccupation regarding technological difficulties were also found in which
high failure preoccupation predicted better grades [β = .10, p < .05]. However, failure preoccupation
was also found to predict more anxiety [β = .17, p < .001], more boredom [β = .07, p < .05], and
more maladaptive attributions to luck concerning computer problems [β = .09, p < .05].
Significant PC x FP interaction effects on academic achievement (Figure 1) and strategy attributions
(Figure 2) were also observed. Computer-related failure preoccupation was found to predict better
grades only when perceived control was low, β = -.08, p < .05. A similar effect was found for
strategy attributions, β = -.08, p < .05, with computer-related failure preoccupation predicting more

adaptive strategy attributions for computer problems only when perceived control was low. A similar
interaction effect on effort attributions approached significance, β = -.07, p = .059.

Figure 1. Effects of perceived control by preoccupation with failure
for final course grade percentage.

Figure 2. Effects of perceived control by preoccupation with failure
for strategy attributions.

DISCUSSION
Consistent with Perry et al. (2001, 2005), the present findings revealed high perceived control beliefs
regarding academic computing to positively predict computing-related attributions and emotions, as
well as academic achievement. Similarly, high failure preoccupation regarding computing challenges
was found to positively predict achievement outcomes, depending on students’ level of perceived
control regarding computing. Interaction effects for the computer-related control and preoccupation
measures, however, did not exactly replicate previous findings. Rather than a type of "bolstering"
effect being observed, with failure preoccupation showing a positive effect on grades only when
combined with high perceived control, these results clearly demonstrated a type of "buffering" effect
with failure preoccupation predicting better grades only when perceived control was low. With
respect to academic computing, results showed failure preoccupation to compensate for a lack of
perceived control in helping students to maintain their performance, and lack of failure preoccupation
to predict lower grades if perceived control was low. In addition to replicating findings from Perry et
al., the present study found a similar interaction effect for strategy attributions, suggesting that failure
preoccupation may help students maintain a sense of controllability (regarding their strategy use)
even when overall low levels of perceived control are observed (operationalized, in part, as effort
attributions combined with low ability attributions). In sum, failure preoccupation made a difference
only when perceived control was low (not high; Perry et al., 2001, 2005); or conversely, high levels
of computer-related perceived control eliminated the negative effects of low computer-related failure
preoccupation.
Overall, these findings demonstrate important effects of perceived control and failure preoccupation
related to computing on academic achievement, as well as cognitions and emotions concerning the
difficulties encountered during academic computing. As the effects observed are specific to academic
computing and not directly related to course content, it can be assumed that the present findings
should generalize to performance in other courses, thus warranting efforts to replicate these results on
cumulative achievement outcomes in other academic domains (e.g., natural sciences). Finally, our
findings suggest that developing technology support programs for college students that improve
perceived control beliefs regarding academic computing should contribute to increased academic
motivation and performance. Moreover, given the conceptual overlap between the constructs of
perceived control and controllable attributions as outlined in Weiner’s Attribution Theory (1985), as
well as high perceived control regarding computing being found to predict more adaptive attributions
for computer-based problems, programs in which controllable attributions are explicitly encouraged
(e.g., Attributional Retraining, Hall et al., 2007, 2011) may be effective for improving students’
academic computing experiences, and more generally, contribute to improved achievement
outcomes.
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