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Abstract
This study was conducted with the aim of determining the effectiveness of

computerized cognitive rehabilitation on reducing shyness and learning anxiety in
students with academic underachievement. The research design was quasi-
experimental with experimental and control groups, utilizing a pre-test and post-test
design. The statistical population included all junior high school students with
academic underachievement in Tehran during the first semester of the 2023-2024
academic year. Using the convenience sampling method, 30 individuals were selected
and randomly assigned to the experimental and control groups (15 individuals per
group). The research questionnaires included: 1) the Shyness Questionnaire
(Samouei, 2003), and 2) the Learning Anxiety Questionnaire (Pekrun, 2005). The
computerized cognitive rehabilitation program, encompassing 22 basic skills, was
implemented for the participants, and data were analyzed using the Analysis of
Covariance (ANCOVA) test via SPSS statistical software. The findings of the present
study indicated that the implementation of training sessions based on the How to cite: Aria Sefat, H., Khedmeatgozar, H.
computerized cognitive rehabilitation approach led to a reduction in shyness and (2026). The Effectiveness of Computerized
learning anxiety, and also improved the academic engagement Scores among StUAENtS  [ounne. sty Stucoms. v Acatermic
with academic underachievement. Furthermore, an examination of the coefficients ;’(g‘;ffla_i*‘l‘fveme”‘- Cogpition, Behavior, Learning,
revealed that the effects of the educational approach on reducing learning anxiety in

students were greater than on the other variables. Therefore, the computerized

cognitive rehabilitation package can be utilized as an intervention for conditions

resulting from academic underachievement, such as shyness and learning anxiety.

Keywords: Computerized cognitive rehabilitation, shyness, learning anxiety,

academic underachievement.
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Extended Abstract

Introduction

Adolescence is a critical developmental stage where academic success forms the foundation for future personal
and occupational trajectories; however, many students experience academic underachievement, which deeply
impacts their psychological well-being and personality development. Academic underachievement is
frequently intertwined with severe psychological barriers, most notably shyness and learning anxiety, which
disrupt the interactive learning process. Shyness, characterized by social inhibition and an inability to
communicate effectively, is closely linked to maladaptive cognitive emotion regulation, experiential
avoidance, and subsequent social isolation (Gao et al., 2025; Ling et al., 2023). This personality trait causes
students to withdraw from group learning environments, ultimately leading to a severe decline in academic
performance (Ghiyasi Zadeh, 2013; Ja'fari, 2011). Concurrently, learning anxiety acts as a destructive
negative emotion that impairs cognitive processing, involving negative cognitive appraisals and dysfunctional
coping styles that severely reduce a student’s concentration and information processing capacity (Huang &
Yang, 2023). Students experiencing high levels of learning anxiety typically exhibit low self-efficacy and poor
metacognitive awareness, which directly correlates with school refusal and learning disabilities (Maleki Agjeh
Kandi et al., 2020; Yelgec & Dagyar, 2022). While traditional psychological interventions, such as cognitive-
behavioral play therapy, mindfulness-based therapies, and metacognitive training, have shown positive results
in reducing shyness and fostering assertiveness (Jalali Keshavarz, 2017; Mehrinejad, 2017; Nejad
Mohammad & Nejad Mohammad, 2024; Oguzie & Nwokolo, 2019), the integration of digital tools into
clinical psychology hasintroduced computerized cognitive rehabilitation as a novel, highly engaging approach.
This method targets underlying neurocognitive structures to enhance executive functions, proposing that
digital, repetitive exercises can significantly improve working memory, sustained attention, and processing
speed (Haqgnazari et al., 2022; Lotfi, 2012). Previous research highlights the efficacy of computer-based
educational programs in enhancing problem-solving and reading skills among students with learning
disabilities and ADHD (Esmaeelzadeh Roozbehani et al., 2021; Farghaly et al., 2022; Nasab et al., 2024).
Given that emotional difficulties like anxiety and shyness often stem from cognitive deficits and impaired
information processing, strengthening these cognitive foundations through specialized software may indirectly
mitigate anxiety and improve social confidence. Therefore, the present study aimed to determine the
effectiveness of computerized cognitive rehabilitation on reducing shyness and learning anxiety in junior high
school students with academic underachievement.

Methods and Materials

The present study utilized a quasi-experimental research design featuring a pre-test and post-test structure with
a control group. The statistical population comprised all junior high school students suffering from academic
underachievement in Tehran during the academic year 2023-2024. From this population, a sample of 30
students was selected using a purposive sampling method based on specific inclusion criteria, which included
documented academic underachievement, high baseline scores on shyness and anxiety measures, and a lack of
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concurrent psychological or pharmacological treatments. The selected participants were then randomly
assigned to either the experimental group or the control group, with 15 students in each. To collect data, the
researchers employed two standardized self-report instruments: a Shyness Questionnaire and a Learning
Anxiety Questionnaire, both administered before and after the intervention to capture baseline and post-
treatment metrics. The experimental group underwent a comprehensive 12-session computerized cognitive
rehabilitation protocol utilizing the Captain’s Log software. This intervention was meticulously structured
chronologically: initial sessions focused on baseline cognitive assessment and introducing the software
interface, followed by progressive modules targeting specific executive functions such as sustained attention,
auditory and visual working memory, processing speed, visuospatial skills, and logical reasoning. Intermediate
sessions dynamically increased in difficulty, requiring the students to manage dual-task paradigms and
complex problem-solving scenarios, while the final sessions focused on consolidating these cognitive gains
and reviewing overall progress. During this period, the control group received no such intervention and
continued with their standard educational routines. Data analysis was conducted utilizing the SPSS statistical
software package. Descriptive statistics, including means and standard deviations, were calculated to
summarize the data. For inferential analysis, Multivariate Analysis of Covariance (MANCOVA) was
employed to determine the effectiveness of the intervention while controlling for pre-test scores, strictly after
assessing and confirming fundamental statistical assumptions such as the normality of data distribution,
homogeneity of variances, and homogeneity of covariance matrices.

Findings

The descriptive statistical analysis revealed clear distinct trajectories between the experimental and control
groups regarding the dependent variables from the pre-test to the post-test phases. In the pre-test stage, both
groups exhibited similarly high mean scores and standard deviations in shyness and learning anxiety, indicating
baseline equivalence. However, following the 12-session computerized cognitive rehabilitation intervention,
the experimental group demonstrated a substantial decrease in the mean scores for both shyness and learning
anxiety, whereas the control group’s scores remained relatively stable and unchanged. Before running the
inferential statistics, all necessary parametric assumptions were rigorously tested and confirmed. The Shapiro-
Wilk test indicated that the data for both variables followed a normal distribution in both groups (p > .05).
Levene’s test confirmed the assumption of homogeneity of variances across the groups for both shyness and
learning anxiety (p > .05), and Box’s M test verified the homogeneity of covariance matrices (p > .05). Upon
satisfying these assumptions, the Multivariate Analysis of Covariance (MANCOVA) was executed. The results
demonstrated a highly significant multivariate effect of the computerized cognitive rehabilitation intervention
on the combined dependent variables (Wilks’ A = 0.503, F(3,23) = 7.562, p < .001, n* = 0.497). This
indicates that approximately 49.7% of the variance in the post-test scores of shyness and learning anxiety can
be attributed to the cognitive rehabilitation intervention. Univariate analyses further revealed that the
intervention significantly reduced both shyness and learning anxiety independently, with the most pronounced
and largest effect size observed in the reduction of learning anxiety. The control group, having not received
the computerized intervention, did not display any statistically significant improvements, confirming that the
observed reductions in the experimental group were directly related to the systematic cognitive training
provided by the software.

Conclusion

The findings of this study provide robust evidence that computerized cognitive rehabilitation is a highly
effective intervention for alleviating shyness and learning anxiety among students struggling with academic
underachievement. The significant reduction in learning anxiety can be theoretically explained by the
enhancement of core executive functions, particularly working memory and sustained attention. When a
student’s cognitive processing capacity is strengthened through targeted digital exercises, their cognitive load
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is managed more efficiently, thereby freeing up mental resources that would otherwise be overwhelmed by
intrusive, anxious thoughts during academic tasks. Consequently, students can approach learning environments
with improved problem-solving strategies rather than emotional dysregulation. Similarly, the reduction in
shyness illustrates that improving basic cognitive abilities enhances the processing of environmental and social
stimuli, reducing the ambiguity and perceived threat of social interactions. The computerized environment
inherently offers a safe, engaging, and non-judgmental platform where students can experience repeated
success, fostering a sense of self-efficacy that directly counteracts social inhibition and experiential avoidance.
These results highlight the critical intersection between cognitive proficiency and emotional well-being,
suggesting that mitigating behavioral problems does not solely rely on traditional psychotherapy but can be
achieved by repairing underlying cognitive deficits. The study suggests practical implications for educational
psychologists and school counselors, advocating for the integration of digital cognitive rehabilitation packages
as supplementary tools in educational settings to help underachieving and socially withdrawn students. Despite
the promising results, the study was limited by a small sample size, the use of self-report measures, and the
absence of a long-term follow-up phase. Future research should address these limitations by incorporating
larger, more diverse cohorts, longitudinal designs to assess the durability of the intervention’s effects, and
objective neurocognitive assessments, such as electroencephalography, to map the precise neural changes
associated with computerized cognitive training in educational contexts.
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