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Background: Due to the one-dimensionality of the existing protocols about the executive function
devising task-oriented and diverse interventions grounded in executive functions and evaluating their
effectiveness on the reading skills of students with attention-deficit reading disabilities is of
paramount importance.

Aims: This study aims to design and assess the effectiveness of a program aimed at improving
reading skills, specifically focusing on executive functions, for students afflicted with attention-
deficit reading disabilities.

Methods: This research employs a mixed-methods approach, combining qualitative and quantitative
elements. In the qualitative phase, a therapeutic intervention designed to enhance reading proficiency
was developed based on a systematic review of relevant studies, with input from a panel of nine
experts to ensure its validity. The subsequent quantitative phase involves a quasi-experimental
design, including pre-test, post-test, and follow-up measurements with a control group. The study
population consists of second and third-grade students with reading disabilities in Tehran who sought
assistance from learning disability centers. Using voluntary sampling, 55 students were initially
selected, and ultimately, 24 students (12 in each group) were randomly assigned based on stringent
entry and exit criteria. The research instruments utilized include the Wechsler Intelligence Scale for
Children, Fifth Edition, the SNSP-IV grading scale, and the reading assessment. Data analysis was
conducted using repeated measures analysis of variance (ANOVA) in SPSS 25 software.

Results: The mean scores on the reading assessment within the experimental group exhibited a
statistically significant difference between the pre-test and post-test phases (p< 0.01). However, no
significant difference was observed between the post-test and follow-up phases (p> 0.05).
Conclusion: Based on the findings, it is evident that the developed program can effectively enhance
the reading proficiency of students grappling with attention-deficit reading disabilities.
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Introduction

Dyslexia is the most prevalent learning disorder,
characterized by specific deficits in reading accuracy
and phonological processing (APA, 2013). It is
frequently comorbid with attention-
deficit/hyperactivity disorder (ADHD) (Sexton et al.,
2012), with research indicating that ADHD is the
most common comorbidity observed alongside
dyslexia during childhood (Darweesh et al., 2020).
This comorbidity has garnered significant attention
from researchers and clinicians, leading to questions
regarding the optimal treatment approach. Studies
have confirmed a bidirectional relationship between
reading and executive functions (Bavelier et al.,
2013). Moreover, executive function impairments
manifest early in the lives of children with ADHD and
persist into adolescence and adulthood (Weyandt et
al., 2014). Furthermore, recent research by Lonergan
et al. (2019) has suggested a common underlying
factor between dyslexia and ADHD, which is
executive dysfunction. Given these compelling
findings, the necessity of employing an intervention
approach based on executive functions is apparent.
While numerous studies have explored the
effectiveness of targeting executive functions to
improve reading skills in dyslexic children, several
limitations have become evident. Previous research
often overlooked the comorbidity of dyslexia and
ADHD, and the tasks related to executive functions
lacked diversity. This study simultaneously addresses
three specific executive functions (attention, working
memory, and inhibition) while presenting a range of
varied tasks. In light of the aforementioned literature,
this research aims to design and evaluate the
effectiveness of an intervention program aimed at
enhancing reading skills based on specific executive
functions in students diagnosed with comorbid
dyslexia and ADHD.

Method

The present research employed a mixed-methods
approach, combining qualitative and quantitative
methods. In the initial phase, a systematic review was
conducted. Keyword searches were performed in
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databases such as PubMed, Scopus, and Web of
Science using terms including "learning disability,
learning disorder, dyslexia, reading disorder,
treatment, effectiveness, intervention, executive
function, cognitive function, attention, cognitive
control, inhibition, working memory, planning, and
cognitive flexibility." Studies published between
2010 and 2022 were considered, with exclusion
criteria involving correlational studies and those
related to mathematical disorders. Ultimately, 35
articles were included for review. During this phase,
cognitive tasks related to attention, working memory,
and inhibition were identified from these studies and
structured into a 24-session protocol, with each
session consisting of four tasks. The designed
protocol's validity was established through expert
opinions, utilizing CVI and CVR indices. In the
second phase, a quasi-experimental study with a pre-
test, post-test, and follow-up design was conducted
with a control group. The study population consisted
of second and third-grade students with dyslexia who
were referred to learning disability centers in Tehran,
Iran. Participants were selected through voluntary
sampling, with 24 students meeting inclusion criteria
based on parental consent, comorbidity of dyslexia
and attention deficit, and normal intelligence. They
were randomly assigned to experimental and control
groups, with 12 students in each group. The research
instruments included the Wechsler Intelligence Scale
for Children, Fifth Edition (WISC-V), the Reading
and Dyslexia Test (NAMA), and the SNAP-1V
Rating Scale. Pre-tests were administered, followed
by the implementation of the 24-session protocol for
the experimental group, conducted on a weekly basis
with each session lasting 30 to 40 minutes. Post-tests
and follow-up assessments were subsequently
conducted, with two participants dropping out of the
experimental group. The data obtained were analyzed
using repeated measures ANOVA in SPSS version
25.

Results

In the initial phase of the study, the design and
validation of the protocol were carried out, involving
a panel of nine evaluators. Among these evaluators,
four held doctoral degrees in clinical psychology, and
the remaining five were specialists in child
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psychology. Their age range spanned from 32 to 45
years. Expert assessments of the developed protocol
yielded CVI and CVR indices of 0.82 and 0.78,
respectively, indicating the protocol's favorable level
of validity. For the second phase of the mean and
standard deviation of the ages in the experimental
group were 10.8+0.52 years, while in the control
group, it was 10.8+0.51 years. To assess the
effectiveness of the developed protocol on reading
skills during the pre-test, post-test, and follow-up
phases, repeated measures analysis of variance
(ANOVA) was employed. Initially, a normality test
using the Shapiro-Wilk test indicated that the
distribution of variable scores was normal (p < 0.05).
The Levene's test for homogeneity of variances
showed no significant differences (p > 0.05). In the
control group, the results of repeated measures
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ANOVA for research variable scores indicated no
significant differences between the pre-test, post-test,
and follow-up phases (p > 0.05). However, in the
experimental group, significant differences were
observed between these phases (p < 0.01). For
pairwise comparisons within the experimental group
across assessment stages, the Bonferroni test was
applied. Based on the results of Table 1. There was a
significant difference in reading speed, reading
accuracy and reading comprehension between the
post-test in the control and experimental groups. The
results, as presented in Table 2, revealed significant
differences in reading speed, reading accuracy, and
comprehension between the pre-test and post-test
stages (p < 0.001). However, no significant
differences were observed between the post-test and
follow-up stages (p > 0.05). (Table 2).

Table 1. Intergroup difference of pre-test scores of variables

Variable M.S F p Eta
Reading Speed 369.1 13.72 0.001 0.38
Reading Accuracy 1929.88 16.14 0.001 0.42
Reading Comprehension 0.22 5.91 0.024 0.21

Table 2. Pairwise comparison of the experimental group in the measurement stages of the research variables (Benferoni test)

Variable Phase Mean Difference  Standard Error p
_ Pre-test Post-test 5.41 0.35 0.001
Reading Speed Follow-up 5.04 0.44 0.001
Post-test  Follow-up -0.37 0.207 0.25
_ Pre-test Post-test -7.94 0.572 0.001
Reading Accuracy Follow-up -8.009 0.561 0.001
Post-test  Follow-up -0.065 0.412 0.99
_ ) Pre-test Post-test -0.142 0.015 0.001
Reading Comprehension Follow-up -0.121 0.020 0.001
Post-test  Follow-up 0.021 0.012 0.309

Conclusion

According to the obtained results, the designed
protocol demonstrated sufficient validity and can be
effective in improving reading skills for students with
comorbid dyslexia and attention deficits. The tasks
discussed in this research played a crucial role in
enhancing attention by increasing the ability to detect
target stimuli and avoid distracting stimuli.
Additionally, these tasks contributed to the growth of
working memory through inverse and sequential
memorization, leading to improved reading speed and
speech accuracy. Furthermore, in the realm of
executive functions, these tasks reduced impulsive
and reflexive responses to stimuli related to various

actions. One limitation of this study is that it was
conducted on a sample of students with comorbid
dyslexia and attention deficits, and as the protocol
was executed for the first time in this research,
practical experiences were somewhat limited, making
the possibility of biases unlikely but not entirely ruled
out. It is recommended that future research
investigates the effectiveness of the designed protocol
in improving mathematical and writing skills for
students with learning disabilities in these areas.
Additionally, if feasible, the protocol's effectiveness
should be assessed separately for various groups,
including typically developing students, dyslexic
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students, those with attention deficits, as well as those
with comorbid dyslexia and attention deficits.
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13, Comprehension

14, Arithmetic

15, Figure Weights

16 Visual Puzzles

17_ Picture Span

18 Naming Speed literacy

19 Naming Speed Quantity

20 Immediate Symbol Translation
21, Delayed Symbol Translation
22 Recognition Symbol Translation
23, Reading and dyslexia test
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. Wechsler Intelligence Scale for Children
. Block Design

. Similarities

. Matrix Reasoning

. Digit Span

. Coding

. Vocabulary

. Symbol Search

. Information

19 Picture Concepts

11, Letter-Number Sequencing
12_Cancellation
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