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Extended Abstract
1. Introduction

earning disabilities are one of the most

important problems of elementary

school students. Many studies show

that executive functions affect writing

ability, including Soto et al. (2021) in

examining three executive functions;
working memory, inhibitory control, task transfer,
showed that working memory, inhibitory control have
a direct effect on writing disabilities (Soto et al., 2021).
Alevriadou & Giaouri (2015) showed that there is a
significant Pearson correlation between executive
functions and written expression between 0.35 and
0.44, Limpo and Olive (2021) have confirmed the
relationship between executive function skills and
writing mechanisms of the effect of executive
functions on written expression disability, Ruffini et al.
(2024) also showed that working memory compared to
inhibition as well as cognitive flexibility and planning
of executive functions have the greatest effect on
writing skills, and the results also support the
involvement of all the main components of executive
functions in writing. There are also numerous other
studies in this field. On the other hand, research has
shown that music education is effective on executive
function. Another research showed with functional
magnetic resonance imaging (fMRI) and increased
activation in brain areas associated with executive
function areas, and Jaschke et al. (2018) also showed
that there is a direct relationship between the neural
correlates of executive function planning, attention,
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working memory, and inhibition and musical skills
when playing or singing. Other studies such as Mason
(2017), Roden et al. (2014), Dege and Richen (2022),
Ito et al. (2022) and others also confirm these effects.
Therefore, this study addressed the issue of whether
music education can improve the executive function of
sustained attention and response inhibition, and
subsequently the written language ability of students
with this disability. Also, if these effects are confirmed,
music education can be considered as an engaging, fun,
and different from the usual educational paths.
Therefore, this study examined the effectiveness of
music education on written language impairment and
executive functions of sustained attention and response
inhibition in students with learning disabilities in
written language.

2. Materials and Methods

The research design was experimental. The statistical
population was all third-grade elementary school students
with learning disabilities in Tehran in the first half of the
academic year 1403-1404. The sample consisted of 30
students in two groups of 15: experimental and control.
Music education was implemented in the music school
owned by the researcher. 24 training sessions were
implemented, each session lasting 60 to 90 minutes
depending on the assignments. Two sessions were held
each week. To collect data, the third-grade written
language assessment test of Moradi et al. (2017) and the
continuous visual-auditory performance test were used to
measure sustained attention and response inhibition. The
data were analyzed using SPSS23 software and
multivariate analysis of covariance.
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3. Results

Descriptive findings showed that the post-test scores of
the written language ability of the experimental group
increased compared to their pre-test and compared to
the control group. The findings also showed that the
executive functions examined in the experimental group
in this study (including sustained attention and response
inhibition) increased compared to their pre-test and
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compared to the control group. Inferential findings
showed that music education significantly increases
written language ability. Also, the executive functions
of sustained attention and response inhibition in the
experimental group increased significantly compared to
the control group (P<0.01). The indicators related to the
multivariate analysis of covariance test are presented
below.

Table 1. Univariate analysis of covariance test with control of pre-test values

Dependent variable SS DF MS F Sig Eta

Written language 1394.03 1 1394.03 127.71 0.001 0.853
continuous attention 709.64 1 709.64 288.69 0.001 0.929
response inhibition 659.21 1 659.21 368.79 0.001 0.944

4. Discussion and Conclusion

The findings of this study showed that music education
has a positive effect on written language ability and
executive functions, especially sustained attention in
students. These results are consistent with the findings
of previous studies such as Santos-Luiz et al. (2016),
Jaschke et al. (2018), and Frischen et al. (2021), and
several reasons have been proposed for this; including
improved auditory sensitivity and faster information
processing (Forgeard et al., 2008), enhanced memory
and concentration (Xin et al., 2025), increased
creativity, and reduced anxiety caused by writing
disability (Hallam et al., 2009). Music learning is also
associated with the activation and continuous practice
of various components of executive functions such as
inhibition, selective attention, working memory, and
cognitive flexibility (lordache, 2021; Okada & Slevc,
2018). This training is effective not only in cognitive but
also in social and emotional development, and leads to
improved self-esteem, communication skills, and a
better relationship with the teacher, which strengthens
the learning process itself. Researchers emphasize that
a regular, gradual, and engaging structure of music
education, especially in elementary school age, which is
the golden period of executive function development
(Garon et al., 2008), doubles its effect. Also,
participating in musical groups can increase the sense of
social belonging and motivation to learn. Despite the
positive results, there are limitations such as small

sample size, focus on a specific age group, and diversity
of music teaching methods. As a result, it is suggested
that music be used as part of the curriculum or
complementary therapy, and that future research be
conducted with a larger sample size and more diverse
age groups.
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