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Background: Reading disorder, as one of the most common learning disabilities, has significant
impacts on students' academic and psychosocial functioning. Although various interventions, such
as executive function enhancement programs and family-centered approaches, have been designed
to address this disorder, the comparison of the effectiveness of these two approaches has received
less attention.

Aims: The aim of the present study was to compare the effectiveness of the executive function
enhancement approach with the family-centered program in students with reading disorders.
Methods: The current research employed a quasi-experimental design with pre-test, post-test, and a
three-month follow-up, including a control group. The statistical population consisted of all third,
fourth, fifth, and sixth-grade elementary students with reading disorders in the academic year 2020-
2021 in Tehran, who had been referred to or visited learning disability centers, counseling centers,
or welfare organizations. Among them, 45 individuals were selected using convenience sampling and
assigned to two experimental groups and one control group (15 participants in each group). The data
collection tool was the Dyslexia Test (Karami et al., 2005). Data were analyzed using repeated
measures ANOVA in SPSS version 25.

Results: The findings indicated that the family-centered experimental group, compared to the
executive function enhancement group and the control group, showed a significant reduction in all
reading components during the post-test and follow-up phases (P< 0.05), indicating an improvement
in the students' dyslexia.

Conclusion: The results of this study demonstrate that the family-centered program, compared to the
executive function enhancement approach and the control group, had a more significant and lasting
impact on improving all reading components in students with dyslexia. These findings suggest that
active family involvement and creating a supportive home environment can effectively reduce
reading difficulties and enhance the academic performance of these students.
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Introduction

Reading is one of the most fundamental academic
skills, playing a critical role in students' educational
success and overall development. However, reading
disorders, also known as dyslexia, represent one of
the most prevalent learning disabilities, affecting
approximately 5 to 15% of students worldwide
(Peterson & Pennington, 2020). In Iran, studies
estimate that around 10% of elementary school
students struggle with reading disorders, which can
significantly hinder their academic performance and
psychosocial well-being (Ahmadi et al., 2021).
Students with reading disorders often face challenges
in decoding words, reading fluency, and
comprehension, which can lead to academic
underachievement, low self-esteem, anxiety, and
even social isolation (Snowling, 2021). Given the
profound impact of reading disorders on students'
lives, identifying and implementing effective
interventions is a priority for educators, clinicians,
and policymakers.

In recent years, two primary intervention approaches
have gained attention for addressing reading
disorders: executive function enhancement and
family-centered programs. Executive functions,
which include cognitive skills such as attention,
working memory, self-regulation, and cognitive
flexibility, are critical for academic success. Research
has shown that deficits in executive functions are
often associated with reading difficulties, as these
skills are essential for processing and organizing
information during reading tasks (Diamond & Ling,
2020). Interventions targeting executive functions
aim to strengthen these cognitive abilities through
structured exercises, such as memory training,
attention-building activities, and problem-solving
tasks. Studies have demonstrated that such
interventions can lead to improvements in reading
accuracy, comprehension, and overall academic
performance (Kazemi et al., 2022).

On the other hand, family-centered programs
emphasize the role of the family in supporting
children with reading disorders. These programs
recognize that parents and caregivers play a crucial
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role in creating a supportive learning environment at
home. By involving families in the intervention
process, these programs aim to enhance parental
engagement, improve home literacy practices, and
foster a positive emotional climate that encourages
learning (Powell et al., 2021). Recent studies have
shown that family-centered interventions can
significantly improve reading skills, increase
motivation, and reduce anxiety in children with
reading disorders (Simonsen et al., 2022). For
example, a study by McKenzie et al. (2021) found
that children whose families participated in literacy
support programs showed greater improvements in
reading fluency and comprehension compared to
those who received school-based interventions alone.
Despite the growing body of research on these two
approaches, there is limited evidence comparing their
effectiveness in improving reading skills among
students with reading disorders. Most studies have
focused on evaluating each approach independently,
leaving a gap in understanding which method—or
combination of methods—yields the most significant
and sustainable outcomes. Furthermore, the majority
of existing research has been conducted in Western
contexts, highlighting the need for more studies in
diverse cultural and educational settings, such as Iran,
where family dynamics and educational systems may
differ significantly.

This study aims to address these gaps by comparing
the effectiveness of executive function enhancement
and family-centered programs in improving reading
skills among Iranian students with reading disorders.
By doing so, it seeks to provide evidence-based
insights into the relative efficacy of these
interventions and their potential for integration into
educational practices. The findings of this study have
important implications for educators, clinicians, and
policymakers, as they can inform the design of more
effective and culturally relevant interventions for
students with reading disorders. Moreover, this study
is particularly timely given the recent challenges
posed by the COVID-19 pandemic, which has
disrupted traditional educational practices and
exacerbated learning difficulties for students with
reading disorders (Zaccoletti et al., 2020). The
pandemic has underscored the importance of family
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involvement in education, as many students have had
to rely on home-based learning during school
closures. At the same time, the increased use of digital
tools for education has opened new possibilities for
delivering executive function training through online
platforms, making it essential to evaluate the
effectiveness of these interventions in both traditional
and remote learning contexts. In conclusion, this
study contributes to the growing body of research on
reading disorders by comparing two widely used
intervention approaches and exploring their potential
for integration. By addressing the limitations of
previous studies and considering the unique cultural
and educational context of Iran, this research aims to
provide practical recommendations for improving the
academic outcomes and quality of life of students
with reading disorders. The findings will not only
advance our understanding of effective interventions
but also inform the development of comprehensive
support systems that address both the cognitive and
environmental ~ factors  influencing  reading
development.

Method

The research method employed in this study was
quasi-experimental, utilizing a pretest-posttest design
with a control group and a three-month follow-up.
The statistical population included all students with
reading learning disabilities in the third, fourth, fifth,
and sixth grades of elementary school in Tehran
during the academic year 2020-2021, who had visited
or been referred to learning disability centers,
counseling centers, or welfare organizations. From
this population, 45 individuals were selected using
convenience sampling and assigned to two
experimental groups and one control group (15
participants in each group). The inclusion criteria for
the study consisted of a diagnosis of dyslexia based
on the Reading and Dyslexia Test (NAMA),
enrollment in one of the third, fourth, fifth, or sixth
grades, parental cooperation, and informed consent.
The exclusion criteria included lack of cooperation
from the child or family at any stage of the research,
the child's restlessness and inability to tolerate the
research conditions, and absence from more than two
consecutive sessions.
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Results

The participants in this study consisted of a sample of
45 students, aged 9 to 11 years, exhibiting symptoms
of dyslexia, who were assigned to two experimental
groups and one control group. The first experimental
group included 8 boys and 7 girls, the second
experimental group also included 8 boys and 7 girls,
and the control group consisted of 6 boys and 9 girls.
Additionally, the mean age of the first experimental
group was 9.8 years, with the mean age of their
parents being 42.4 years. The mean age of the second
experimental group was 10.3 years, and the mean age
of the control group was 10.4 years.

Before conducting the repeated measures analysis of
variance (ANOVA), the statistical assumptions were
examined. In the first step, the assumption of normal
distribution was assessed using skewness and kurtosis
values, as well as the Shapiro-Wilk test. The results
indicated that the research variables in both the
control and experimental groups, across the pretest,
posttest, and follow-up stages, followed a normal
distribution at a 5% significance level (p > 0.05).
Another assumption of repeated measures ANOVA is
the equality of error variances, which was tested using
Levene's test. The results of Levene's test showed that
the probability values for all examined variables were
greater than 0.05, confirming the homogeneity of
error variances at the 5% significance level for the
studied groups. In other words, the error variances of
the variables across the pretest, posttest, and follow-
up stages did not differ significantly.

The assumption of homogeneity of variance-
covariance matrices was tested using Mauchly's test
of sphericity (F = 1.23). Since the obtained
probability value in Mauchly's test exceeded the
significance level of 0.01, the condition of
homogeneity of variance-covariance matrices was
satisfied at the 1% significance level. Mauchly's test
of sphericity tests the null hypothesis that the error
covariance matrix of the orthonormalized
transformed dependent variables is an identity matrix.
If the significance level is less than 0.05, the null
hypothesis (HO) is rejected, and the alternative
hypothesis (H1) is accepted. If HO is rejected, the
sphericity assumption of the variance-covariance
matrix of the dependent variable is violated, and one
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must use one of the three alternative tests—
Greenhouse-Geisser, Huynh-Feldt, or the lower-
bound correction—which adjust the degrees of
freedom. In this example, the sphericity assumption
of the variance-covariance matrix was accepted for
the variables of word reading (sig= 0.315), word
chain (sig= 0.076), and rhyme test (sig= 0.720) at the
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5% significance level, eliminating the need to use the
other three tests. However, for the remaining
variables, the null hypothesis (HO) was rejected, and
thus, the epsilon correction coefficients (Greenhouse-
Geisser, Huynh-Feldt, and lower-bound) were used to
adjust the degrees of freedom.

Table 1. Results of multivariate test to examine the effect of time factor and interaction effect of time in group on variables

Var Greenhouse-Geisser ~ Huynh-Feldt  lower-bound
Reading words 0.948 1 0.50
Word chains 0.894 0.976 0.50
Naming pictures 0.729 0.785 0.50
Rhyming test 0.984 1 0.50
Text comprehension 0.771 0.823 0.50
Word comprehension 0.786 0.850 0.50
Sound elimination 0.747 0.800 0.50
Nonword reading 0.736 0.792 0.50
Letter signs 0.575 0.609 0.50
Category signs 0.631 0.673 0.50

Given the examination of the assumptions of repeated
measures analysis of variance (ANOVA) and the
confirmation of these assumptions, this test can be
used to address the research questions. The results of

the ANOVA for each of the dyslexia sub-tests, as
influenced by the different intervention groups, are
presented in Table 2.

Table 2. Results of within-group and between-group analysis of variance for reading performance

Effect SS Df MS F Sig Eta
Time 8801.111 1 8801.111  436.213 0.000 0.912
Within Time*Group 5595.489 2 2797.744 138.66 0.000 0.868
Reading Error 847.400 42 20.176
Between Group 17700.326 2 8850.163 75.562 0.000 0.783
Error 4919.200 42 117.124

The Bonferroni post-hoc test was used to examine the
comparison of means under the influence of group
and the interaction effect of time and group.
According to the results in the table, significant
differences were observed among the three groups—
DIR family-centered, executive function
enhancement, and the control group—in the variable
of word reading (sig = 0.000). Additionally, the
comparison of means for the time*group interaction
revealed significant differences between the pretest,
posttest, and follow-up scores under the influence of
the two interventions, DIR family-centered and
executive function enhancement. However, no
significant differences were observed across the
different measurement times in the control group.

Significant differences were found among the three
educational groups—DIR family-centered, executive
function enhancement, and the control group—in the
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variable of word chain at the 0.05 significance level
(sig = 0.000). Similarly, significant differences were
observed among the three groups in the variable of
the rhyme test at the 0.05 significance level. In the
variable of text comprehension, no significant
difference was found between the two educational
groups—DIR family-centered and executive function
enhancement (sig = 0.177). However, significant
differences were observed between the control group
and both intervention groups at the 0.05 significance
level. Furthermore, significant differences were
found among the three educational groups—DIR
family-centered, executive function enhancement,
and the control group—in the variable of text
comprehension (sig = 0.000).

Significant differences were also observed among the
three educational groups in the variable of phoneme
deletion (sig < 0.05). Similarly, significant
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differences were found among the three groups in the
variable of non-word reading (sig < 0.05). Finally,
significant differences were observed among the
three educational groups—DIR family-centered,
executive function enhancement, and the control
group—in the variable of letter signs.

In summary, the results indicate that both the DIR
family-centered and executive function enhancement
interventions had significant effects on various
reading-related variables compared to the control
group. However, the DIR family-centered approach
showed more consistent and  significant
improvements across multiple variables, highlighting
its potential as an effective intervention for students
with reading difficulties.

Conclusion

The findings of this study highlight the significant
impact of both family-centered programs and
executive function enhancement interventions on
improving reading skills among students with reading
disorders. The results demonstrate that while both
approaches are effective, family-centered programs
yield more substantial and sustained improvements
across various components of reading, including
fluency, comprehension, and accuracy. This
underscores the critical role of family involvement in
creating a supportive and motivating learning
environment, which can enhance students' confidence
and engagement in reading activities. On the other
hand, executive function enhancement interventions
also showed positive effects, particularly in
improving cognitive skills such as attention, working
memory, and self-regulation, which are essential for
effective reading.

The superior performance of the family-centered
approach can be attributed to its holistic focus on both
the emotional and academic needs of students. By
actively involving parents and caregivers in the
intervention process, this approach fosters a nurturing
home environment that complements school-based
efforts. In contrast, executive function training, while
beneficial, primarily targets cognitive skills and may
require additional support to address the broader
psychosocial challenges faced by students with
reading disorders.
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These findings have important implications for
educators, clinicians, and policymakers. First, they
emphasize the need to integrate family-centered
strategies into intervention programs for students
with reading disorders. Schools and educational
institutions should consider offering training and
resources to parents, enabling them to support their
children's literacy development effectively. Second,
while executive function training remains a valuable
tool, it should ideally be combined with family-
centered approaches to address both cognitive and
environmental ~ factors  influencing  reading
performance.

Furthermore, this study highlights the importance of
adopting a culturally sensitive and context-specific
approach to intervention design. Given the unique
family dynamics and educational systems in Iran,
interventions must be tailored to align with local
values and practices. Future research should explore
the long-term effects of these interventions and
investigate the potential benefits of combining
family-centered and executive function enhancement
approaches in a unified framework.

In light of the challenges posed by the COVID-19
pandemic, which has disrupted traditional education
and increased reliance on home-based learning, the
findings of this study are particularly relevant.
Family-centered interventions can play a pivotal role
in addressing learning gaps and ensuring continuity in
education, especially in times of crisis. Similarly, the
integration of digital tools for executive function
training offers promising opportunities for scalable
and accessible interventions.

In conclusion, this study contributes to the growing
body of evidence on effective interventions for
reading  disorders and  provides practical
recommendations for improving the academic and
psychosocial outcomes of affected students. By
leveraging the strengths of both family-centered and
executive  function enhancement approaches,
educators and clinicians can develop comprehensive
support systems that empower students to overcome
reading challenges and achieve their full potential.
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