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Extended Abstract
1. Introduction

earning  disabilities,  particularly
dyslexia, are recognized as common
neurodevelopmental disorders
characterized by deficits in linguistic
information  processing,  working
memory, attention, and cognitive
control, which may lead to extensive academic,
emotional, and social consequences (Bozath et al.,
2024). Research evidence indicates that weaknesses in
decoding, processing speed, and the simultaneous
management of relevant and irrelevant information
contribute to increased cognitive interference and
reduced accuracy of educational information
processing among these students (Kimel et al., 2024).
From the perspective of Cognitive Load Theory and
executive function models, the limited capacity of
working memory and heightened sensitivity to
distracting stimuli are considered fundamental factors
underlying learning difficulties (Baddeley et al., 2020).
Therefore, interventions that strengthen cognitive
inhibition, attentional control, and the organization of
information processing may facilitate improvements in
learning, retention, and academic engagement
(Gorbunova et al., 2025).
Within this framework, cognitive inhibition training, as
a core component of executive functions, plays a
critical role in suppressing irrelevant information,
releasing cognitive resources, and optimizing the flow
of information processing, thereby reducing cognitive
load and enhancing the accuracy of educational
information processing (Megari et al., 2026). Through
promoting neural plasticity and activating cognitive
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control networks, this approach can facilitate the
effective transfer of information into long-term memory
and improve cognitive interference control (Birtwistle et
al., 2025). Despite the theoretical importance of this
mechanism, most dyslexia research has primarily
focused on improving reading skills and comprehension,
while relatively few studies have examined the role of
cognitive inhibition training in underlying information-
processing mechanisms, particularly within the Iranian
educational context. Accordingly, the present study was
designed to investigate the effectiveness of cognitive
inhibition training on cognitive interference control and
the accuracy of educational information processing in
students with dyslexia, with the aim of advancing
theoretical frameworks related to executive functions and
providing practical evidence for the development of
evidence-based cognitive interventions in educational
settings.

2. Materials and Methods

The present study was applied in purpose and employed
a quasi-experimental methodology using a pre-test—
post-test design with an experimental group and a
control group, including a three-month follow-up
period. The statistical population consisted of second- to
sixth-grade elementary school students with dyslexia in
Khoy city during the 2025-2026 academic year. From
this population, 47 students were selected through
convenience sampling and randomly assigned to the
experimental and control groups; ultimately, data from
44 students (23 in the experimental group and 21 in the
control group) were analyzed. The experimental group
received cognitive inhibition training based on the
multidimensional model proposed by Wang et al. (2012)
in 10 sessions, each lasting 30 minutes, whereas the
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control group received no intervention. Research
instruments included the computerized Flanker Task for
assessing cognitive interference control (Eriksen &
Eriksen, 1974) and the d2 Test of Attention for measuring
the accuracy of educational information processing in the
visual-attentional domain (Brickenkamp & Zillmer,
1998). Data were analyzed using descriptive statistics and
repeated-measures analysis of variance (ANOVA) in
SPSS version 23.

3. Results

The results indicated that the effect of time was
significant on the indices of cognitive interference control
(reaction time and response accuracy in incongruent
conditions) as well as on the indices of the accuracy of
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educational information processing (total performance,
error score, and concentration performance) across both
genders. Furthermore, the main effect of group
membership in cognitive inhibition training was
significant for all indicators of cognitive interference
control and accuracy of educational information
processing among students of both genders. In addition,
the interaction effect between type of training and time
was significant across all components, indicating that the
educational intervention led to improvements in
cognitive interference control indices and enhanced the
accuracy of educational information processing at
different assessment stages for both genders (P= 0.001).
Pairwise comparisons between groups were also
conducted using the Bonferroni post hoc test.

Table 1. Bonferroni Post Hoc Test Results across Pre-test, Post-test, and Follow-up Stages in the Experimental Group

Statistical Indices

Pre-test — Follow-up

Post-test — Follow-up

M M SD M SD
Incongruent Reaction Time (ms) 42.53 35.72 16.20 -6.80 3.10
Incongruent Response Accuracy (%) -8.46 -7.37 2.93 1.09 0.50
Total Performance (GZ) -43.76 -39.74 18.16 4.02 1.89
Error Score (F) 8.31 6.59 3.00 -1.73 0.80
Concentration Performance (KL) -50.12 -47.97 20.30 2.16 1.01

4. Discussion and Conclusion

The findings of the present study demonstrated that
cognitive inhibition training had a positive and
significant effect on improving cognitive interference
control and enhancing the accuracy of educational
information processing in students with dyslexia, and
these effects were sustained at the follow-up stage.
These results can be interpreted within the framework of
executive function theories and cognitive control
models, suggesting that cognitive inhibition facilitates
goal-directed processing and more accurate responding
by suppressing irrelevant stimuli, freeing limited
working memory resources, and reducing cognitive load
(Baggini &  Ricciardelli, 2025). From a
neuropsychological perspective, strengthening cognitive
inhibition contributes to more efficient functioning of
the executive attention network and improves
coordination between conflict-monitoring mechanisms
and response selection processes (Barkley, 1997); a
process that may support the transition from costly
reactive control to more efficient proactive control and
enhance cognitive performance stability in educational
contexts (Aydmune et al., 2024). Moreover, the
observed improvement in the accuracy of educational
information processing indicates that inhibition-based
training enables optimal allocation of attentional and
working memory resources by reducing interference
from irrelevant information (Ludwig et al., 2026),
thereby improving decoding, concentration, and

learning outcomes among students with dyslexia
(Harvey, 2025). Overall, consistent with prior research
in executive functions, the findings highlight cognitive
inhibition as a central mechanism underlying enhanced
cognitive processing and learning efficiency, suggesting
that targeted training in this domain may serve as an
evidence-based educational approach to improve
academic and cognitive performance in students with
dyslexia (Hulshosch et al., 2025).
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