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Keywords: Background and Purpose: Specific learning disorder (SLD) is associated not only with academic
Academic performance, failure but also with maladaptive coping patterns such as cognitive avoidance. The present study
Cognitive avoidance, aimed to investigate the effectiveness of computer-based cognitive rehabilitation in reducing
Computer-based cognitive avoidance and improving academic performance among children with SLD.
cognitive rehabilitation, Method: This study was quasi-experimental with a pre-test, post-test design with a control group.
Specific learning The target population is all children aged 6-12 with SLD in Tehran in the academic year 2024—2025.
disorder Through convenience sampling, 30 children with SLD were selected and randomly assigned to two

groups of experimental groups and one control group (15 people in each group). The experimental
group received a computer-based cognitive rehabilitation program in ten 45-minute sessions, while
the control group received the usual training provided by the regular center. The research instrument
included the Iranian validated version of the Academic Performance Questionnaire (APQ) (Dortaj,
2005) and the Cognitive Avoidance Questionnaire (CAQ) (Sexton and Dugas, 2004). Data analysis
was done by one-way univariate and multivariate covariance analysis using SPSS-27.
Results: The results showed that, after controlling for pretest effects, computer-based cognitive
rehabilitation led to a significant increase in academic performance (F=17.16, P=0.0001) and a
significant reduction in cognitive avoidance (F=33.40, P=0.0001) in the experimental group.
Moreover, the results of multivariate analysis showed significant improvement in all components of
academic performance and significant reduction in all components of cognitive avoidance in the
experimental group compared with the control group (P<0.05).
Conclusion: Based on these findings, computer-based cognitive rehabilitation, by strengthening
cognitive foundations and creating successful learning experiences, can be considered an effective
Received: 30 Nov 2025 method for improving academic performance and reducing cognitive avoidance in children with
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Introduction

Specific Learning Disorder (SLD) poses significant challenges
within educational systems, impeding children’s academic,
emotional, and social development. Due to its multifaceted
nature, SLD necessitates simultaneous attention to cognitive,
emotional, and behavioral components (1-3). Cognitive
avoidance, as a maladaptive coping strategy, involves ignoring,
suppressing, or mental distancing oneself from difficult
thoughts, emotions, or tasks (6, 7). Alongside cognitive
avoidance, academic performance is a multi-factorial indicator
influenced by cognitive, motivational, emotional, familial, and
educational variables (10-12). In children with SLD, the
decline in academic performance is not solely due to a lack of
instruction or motivation; underlying cognitive deficits and
maladaptive coping patterns, such as cognitive avoidance, also
play a role. Therefore, interventions simultaneously targeting
these two domains can contribute to improving academic
performance. In this context, computer-based cognitive
rehabilitation, as a novel approach, uses repetitive exercises,
immediate feedback, visual engagement, and difficulty level
adjustments tailored to the child’s abilities. This can enhance
functions such as attention, memory, response inhibition, and
cognitive flexibility (14-16). These features are important as
they help targeted practice and successful learning experiences,
potentially reducing the cycle of academic failure. Research
evidence suggests that computer-based cognitive rehabilitation,
based on the principle of neuroplasticity, can be effective in
improving cognitive functions, reducing cognitive avoidance,
and enhancing the academic performance of children with SLD
(8, 19). However, most earlier studies have examined these
outcomes separately, with fewer studies simultaneously
assessing the impact of this intervention on both cognitive
avoidance and academic performance (4, 9, 17).

The necessity and importance of conducting the present study
is also highlighted because, in addition to short-term
educational consequences, SLD can cause long-term
consequences in the academic path and social adjustment if
inadequate intervention (3, 1). Also, cognitive avoidance can,
as a less visible perpetuating factor, reduce the effectiveness of
educational programs and stabilize the cycle of
underachievement (8, 7). On the other hand, technological and
computer-based interventions are considered a practical option
for the special education system due to their standardization,
attractiveness for the child, possibility of immediate feedback,
and feasibility in educational and rehabilitation centers (14—
16); therefore, the present study can help clarify the ambiguity
of whether this intervention can simultaneously reduce
cognitive avoidance and improve academic performance or not
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by providing empirical evidence about the effectiveness of
computer-based cognitive rehabilitation.  Consequently,
considering the academic and social implications of SLD and
the need for local evidence, the present study was conducted
with the aim of investigating the effectiveness of computer-
based cognitive rehabilitation in reducing cognitive avoidance
and improving academic performance in children with SLD.

Method

The present study employed a quasi-experimental design with
a pre-test—post-test control group. The statistical population
comprised all children with SLD referred to comprehensive
centers for developmental-educational assessment,
intervention, and specialized educational and rehabilitation
centers in Tehran during the academic year 2024-2025. A
sample of 30 participants was selected using convenience
sampling and randomly assigned (by lottery) to either the
experimental group (n=15) or the control group (n=15).
Inclusion criteria included a diagnosis of SLD with combined
manifestations, an age range of 9 to 11 years, an 1Q of 85 or
higher, no concurrent similar interventions, informed parental
consent, child assent, and a reasonable ability to use a
computer. Exclusion criteria included comorbid
neurodevelopmental disorders, sensory, motor, or intellectual
disabilities, use of psychotropic medications affecting
cognitive functions, absence from more than two sessions,
recurrent refusal to complete assignments, or withdrawal from
participation. The mean age and standard deviation for children
in the experimental group were 10.47 + 1.13 years, and in the
control group, 10.27 + 1.34 years. The research instruments
included the Academic Performance Questionnaire (APQ) (21-
23) and the Cognitive Avoidance Questionnaire (CAQ) (24,
25). In this study, the experimental group received 10 sessions
of 45 minutes each, three times per week, of the computer-
based cognitive rehabilitation program developed by Goohari
et al. (15). The control group did not receive any intervention
and followed the center’s standard programs. Following the
pre-test administration, the intervention was implemented for
the experimental group, and then, the post-test was
administered to both groups under similar conditions. Data was
analyzed using SPSS version 27, employing descriptive
statistics and multivariate and univariate analyses of covariance
(MANCOVA and ANCOVA). It should be noted that, to follow
research ethics, after the end of the study, the intervention
protocol was also implemented for the control group.

Results

The mean and standard deviation of pre-test and post-test
scores for the research variables in the experimental and control
groups are reported in Table 1.
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Table 1. Descriptive statistics for research variables

Stage Pre-test Post-test
EG (n=15) CG (n=15) EG (n=15) CG (n=15)
Variables M SD M SD M SD M SD
Self-efficacy 17.73 3.56 17.01 4.86 20.53 3.29 16.73 4.70
Emotional impact 19.73 3.43 20.53 4.69 23.13 4.26 20.80 4.28
Academic Planning 32.01 3.65 34.47 7.70 35.33 3.52 34.67 6.84
performance Lack of outcome control 12.20 2.96 12.47 2.80 14.20 2.88 13.33 2.77
Motivation 29.07 4.01 29.73 6.17 33.93 3.26 31.80 5.24
Total academic performance score 110.73 9.38 114.20 18.86 127.13 7.68 117.33 16.39
Thought suppression 16.47 2.64 15.13 2.17 14.73 2.66 14.93 2.22
Thought substitution 15.93 1.87 15.80 1.61 14.87 1.73 15.53 1.81
Cognitive Distractibility 15.53 2.56 15.07 2.22 13.60 3.07 15.13 2.26
avoidance Avoidance of threatening stimuli 14.47 2.70 14.27 1.53 12.53 2.03 14.13 3.02
Converting imagery to thoughts 14.73 3.15 14.60 3.09 13.01 2.83 14.33 3.02
Total cognitive avoidance score 77.13 11.26 74.87 8.35 68.73 10.04 74.07 8.37

Note. M = Mean, SD = Standard Deviation, EG, experimental group; CG, control group

Table 1 shows that the mean scores for academic performance
and cognitive avoidance improved in the experimental group
after the intervention (post-test) compared to before the
intervention (pre-test), while the control group showed fewer
changes. Prior to analysis, assumptions were examined. The
results of the Shapiro-Wilk, Levene’s, homogeneity of
regression slopes, Box’s M, and Bartlett’s Chi-square tests
showed that the necessary conditions for conducting univariate
and multivariate analyses of covariance were met (P > 0.05).

To investigate the effect of computer-based cognitive
rehabilitation on the total score of academic performance and
total score of cognitive avoidance, univariate analysis of
covariance was used with control of pre-test scores. The results
of data analysis showed that the F value between groups was
obtained in the variables of academic performance (P<0.001,
F=17.781) and cognitive avoidance (P<0.001, F=34.640),
indicating that there is a significant difference between the
groups. Based on this finding, it can be said that the computer-
based cognitive rehabilitation intervention has improved
academic performance and reduced cognitive avoidance in
children with specific learning disabilities, and its effect size
was 0.397 and 0.562, respectively. Also, in multivariate
analysis of covariance, the effect of the intervention on the
linear combination of academic performance components
(P<0.001, F=5.760) with a Pillai effect of 0.006 and cognitive
avoidance (P<0.001, F=10.266) with a Pillai effect of 0.730
was significant. At the subscale level, the improvement in
academic performance in the components of self-efficacy
(F=6.130), emotional effects (F=3.200), planning (F=9.917),
lack of outcome control (F=3.032), and motivation (F=6.643)
and the reduction in cognitive avoidance in the components of
thought suppression (F=18.519), thought substitution
(F=4.809), distraction (F=31.333), avoidance of threatening
stimuli (F=23.876), and transformation of images into thoughts
(F=11.225) were significant at a level of less than 0.05, and the
scores of the experimental group improved compared to the
control.
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Conclusion

The aim of the present study was to investigate the
effectiveness of computer-based cognitive rehabilitation in
reducing cognitive avoidance and improving academic
performance in children with SLD. The findings showed that
this intervention significantly reduced cognitive avoidance and
enhanced academic performance. These results align with
earlier research emphasizing the role of cognitive interventions
in reducing avoidant strategies and strengthening executive
functions, attention, and self-regulation (4, 6, 7, 8, 9).
Furthermore, the improvement in academic performance
observed in this study is consistent with perspectives that
consider academic performance to be influenced by cognitive
and motivational components, suggesting that strengthening
these underpinnings can enhance educational outcomes (2, 3,
10). Mechanistically, the structured and progressive computer-
based tasks, coupled with immediate feedback and
opportunities for repeated practice, increase the likelihood of
experiencing success, thereby reducing a child’s tendency
towards cognitive avoidance and increasing their engagement
in learning situations (4, 9, 10).

According to the research findings, computer-based cognitive
rehabilitation can be used in learning disorder centers, clinics,
and educational settings as a complementary and targeted
intervention, especially for children who experience low mental
engagement, procrastination, distraction, poor planning,
difficulty starting and continuing homework, or decreased
motivation. This intervention can be implemented alongside
specialized reading, writing, and math instruction in the form
of regular and standardized sessions or short-term support
programs in school to increase cognitive readiness for learning.
Also, given the significant results on the subscales, this
program can be adjusted based on the needs and profile of each
child; in cases with more prominent emotional-motivational
problems, the use of exercises with immediate feedback and a
gradual level of difficulty can help increase the experience of
success, reduce cognitive avoidance, and improve academic
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participation (18, 16, 15). The present study, like any study, had
limitations that should be considered when interpreting the
results. In terms of external validity, the limited sample size,
and differences in school, classroom, and teacher contexts
make it cautious to generalize the findings to all children with
specific learning disabilities. Also, due to the lack of a follow-
up phase, it is not possible to comment with confidence on the
sustainability of the intervention effects in the long term. In
addition, the fact that part of the data is based on self-report
may have exposed the results to response bias or differences in
understanding of the items. It is suggested that future studies be
conducted with larger samples to increase the generalizability
of the findings and, considering the follow-up phase, the
sustainability of the intervention effects in the long term. From
a practical perspective, the findings of this study indicate that
computer-based cognitive rehabilitation can be used as a
complementary intervention for children with higher levels of
cognitive avoidance, distraction, or thought suppression, so that
gradual cognitive engagement can replace mental escape from
the task. Also, considering the improvement of components
such as planning and motivation, the use of this intervention in
school support programs and learning disorder centers is
suggested for students who have difficulty starting, continuing,
and managing homework.
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1. Academic procrastination
2. Intervention

3. Avoidant coping style

4. Academic performance
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5. Assessment
6. Diagnosis
7. Synthetic
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1. Verbal

2. Social adjustment

3. Pretest—posttest design
4. Control group
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9. Academic achievement

10. Sexton & Dugas

11. Thought suppression

12. Thought substitution

13. Distraction

14. Avoidance of threatening stimuli

15. Transformation of images into thoughts
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. Academic Performance Questionnaire (APQ)

. Cognitive Avoidance Questionnaire (CAQ) (Sexton and Dugas)
Planning

. Lack of output control

. Self-efficiency

. Reliability

. Consistency

. Validity
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4. Computer-based cognitive rehabilitation protocol
5. Baddeley
6. Neuroplasticity
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1. Linguistic and cultural adaptation
2. Perceptual
3. Index and content validity ratio
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3. Analysis of covariance (ANCOVA)
4. Multivariate analysis of covariance (MANCOVA)
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2. Placement
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4. Box's M test
5. Bartlett's chi-square test
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1. Shapiro-Wilk
2. Levene's test
3. Regression slope
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