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Abstract

Introduction and Aim: Reading difficulties may be accompanied by deficits in executive
functions, particularly behavioral regulation, response inhibition, and attentional control, in
addition to their adverse effects on academic performance. This study aimed to investigate the
effectiveness of the Avaye Khana program, integrating traditional Iranian music and multisensory
therapy, on executive functions with an emphasis on behavioral regulation in students with reading
difficulties.

Methodology: This experimental study employed a pretest—posttest design with a three-month
follow-up and a control group. The statistical population consisted of second-grade elementary
school students with reading difficulties during the 2024-2025 academic year. Twenty eligible
students were selected through purposive sampling and randomly assigned to an experimental
group and a control group, with 10 participants in each group. The experimental group received
the Avaye Khana intervention in 12 sessions of 45 minutes, twice weekly, while the control group
remained on a waiting list. Data were collected using the Behavior Rating Inventory of Executive

Function and the NEMA Reading and Dyslexia Test. Data were analyzed using mixed analysis of

) variance with repeated measures and Bonferroni-adjusted pairwise comparisons in SPSS version
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Mohammadipour, M. (2027). The Findings: The mixed analysis of variance showed a significant main effect of time on executive-

Effectiveness of the Avaye Khana function scores (F = 12.45, p < 0.001, np? = 0.35). However, the time X group interaction was not
Program (Integrating Traditional Music  statistically significant (F = 1.82, p = 0.18, np? = 0.02), and the main effect of group was also non-
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and Health, 5(2), 1-18. Conclusion: The findings suggest that the Avaye Khana program may be associated with
improvements in executive-function indicators, particularly behavioral regulation, among students
with reading difficulties. Given the non-significant time x group interaction, the findings should be
interpreted cautiously, and replication with larger samples is recommended.
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Extended Abstract

Introduction and Aim

Reading is one of the most fundamental academic
skills acquired during the early years of schooling and
constitutes a prerequisite for successful learning across
virtually all areas of the curriculum. Reading
competence extends beyond the mechanical decoding
of written symbols and involves a complex interaction
among phonological processing, visual recognition,
attention, working memory, language comprehension,
processing speed, and higher-order cognitive control.
Difficulties in any of these domains may disrupt fluent
reading and consequently impair academic progress.
Basic reading skills developed in the first years of
formal education are particularly important because
persistent weaknesses at this stage may lead to long-
term problems in reading fluency, comprehension, and
classroom participation (Tuychiyevna, 2023). Previous
research has shown that students with reading
problems may experience difficulties in word
recognition, decoding, comprehension, and the
effective integration of linguistic and cognitive
information (Isma & Nur, 2023; Ramadhianti & Somba,
2023). Therefore, interventions designed for these
students need to address not only reading accuracy but
also the cognitive processes that support self-regulated
and goal-directed reading behavior.

Executive functions constitute a major set of cognitive
processes relevant to successful reading performance.
These functions include inhibitory control, cognitive
flexibility, working memory, planning, monitoring,
and behavioral regulation. During reading, students
must maintain attention to relevant stimuli, inhibit
impulsive or incorrect responses, shift flexibly between
phonological and semantic information, hold
information in working memory, and monitor their
own performance. Research has demonstrated close
relationships between language and cognitive skills in
children with reading problems, indicating that reading
difficulties cannot be explained solely by deficits in
decoding (EI-Wahed et al., 2024). Similarly, weaknesses
in visual search and attention have been associated with
reading problems (Sigurdardottir et al., 2024), while
neurocognitive evidence suggests that children with
dyslexia may differ in attentional modulation and
neural tracking of auditory information (Guerra et al.,
2024). These findings emphasize the relevance of
interventions that simultaneously engage attention,
behavioral control, and language processing.

The psychological consequences of reading difficulties
further highlight the importance of comprehensive

intervention. Students who repeatedly experience
failure in reading activities may develop negative
academic  self-perceptions, reduced motivation,
anxiety, and internalizing problems. A systematic
review and meta-analysis has shown that individuals
with learning difficulties are at increased risk of
internalizing problems (Vieira et al., 2024). Longitudinal
evidence has also indicated that reading skills and
academic self-concept may predict later emotional
well-being (Torppa et al., 2024). Consequently, effective
interventions should ideally provide not only direct
reading practice but also opportunities to enhance self-
regulation, engagement, confidence, and adaptive
behavior.

Multisensory instruction has been increasingly
recognized as a promising approach for students with
learning difficulties because it engages auditory,
visual, tactile, and kinesthetic channels in a
coordinated manner. Evidence suggests that
multisensory integration can be modified through
systematic training (O'Brien et al, 2023), and
rehabilitation research has demonstrated that
combining sensory inputs may facilitate perceptual and
cognitive functioning (Rowland et al., 2023). In
educational contexts, active and structured learning
approaches have also been shown to improve academic
performance among students with reading problems
(Aktamis et al., 2024). These findings suggest that
intervention may be strengthened when the learner is
required to coordinate several sensory modalities
rather than relying on a single channel of instruction.

Music represents another potentially powerful medium
for cognitive and behavioral intervention. Musical
activities engage auditory discrimination, temporal
processing, motor coordination, attention, sequencing,
prediction, and inhibitory control. Music training has
been linked to the development of reading-related
skills, particularly through its effects on auditory and
temporal processing (Tierney & Kraus, 2023). Children
exposed to music instruction have also demonstrated
improved beat synchronization, a skill closely related
to temporal processing (Slater et al., 2023). Moreover,
music activities may foster cognitive flexibility and
creative thinking (Liu, 2023), while broader educational
studies have highlighted the contribution of music to
holistic learning and talent development (Tang &
Corrado, 2024; Yunkun, 2024). These characteristics
make music particularly suitable for interventions
targeting both reading-related processes and executive
functions.

Recent research has also supported the therapeutic
value of music for behavioral and cognitive outcomes.




Systematic evidence indicates that music-based
interventions can have beneficial effects on children
and adolescents with a range of psychological and
developmental challenges (Yiwei, 2025). A systematic
review and meta-analysis has also reported
improvements in behavioral symptoms following
music therapy in children with autism spectrum
disorder (Gao et al., 2025). Although these populations
differ from children with reading problems, such
findings support the broader potential of music to
facilitate  behavioral regulation, attention, and
engagement. In addition, music therapy has been
associated with improved executive functioning in
elementary school students (Salehi et al., 2024), and
music-based education has shown promise for students
with specific reading learning disorder (Amini Rastabi,
2024). Cognitive rehabilitation and combined cognitive
interventions have similarly been reported to improve
reading-related and cognitive outcomes in students
with learning disorders (Ramezani Monfared et al., 2023;
Souri et al., 2024). Taken together, these findings
provide a theoretical basis for integrating multisensory
stimulation with music-based activities in a culturally
relevant intervention. Accordingly, the present study
aimed to investigate the effectiveness of the Avaye
Khana program, integrating traditional Iranian music
and multisensory therapy, on executive functions with
an emphasis on behavioral regulation in students with
reading difficulties.

Methodology

The present study was an applied experimental study
using a pretest—posttest design with a three-month
follow-up and a control group. The statistical
population consisted of second-grade elementary
school students with reading difficulties who had
referred to learning difficulty counseling centers
during the 2024-2025 academic year. Twenty eligible
students were selected through purposive sampling and
then randomly assigned to an experimental group and
a control group, with 10 students in each group. The
sample consisted of 12 girls and 8 boys. Inclusion
criteria consisted of meeting the diagnostic cutoff for
reading difficulty, having an intelligence quotient of 90
or above, having no uncorrected visual or auditory
impairment, having no severe comorbid psychiatric or
neurological disorder, and obtaining written informed
parental consent. Exclusion criteria included absence
from more than two intervention sessions, receiving
concurrent cognitive rehabilitation services, changes in
medication dosage during the study, or unwillingness
to continue participation.
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Executive functions were assessed using the Behavior
Rating Inventory of Executive Function in parent and
teacher forms. Particular emphasis was placed on
behavioral regulation in the parent form and overall
executive functioning in the teacher form. Reading
difficulty was identified using the NEMA Reading and
Dyslexia Test. The experimental group received the
Avaye Khana intervention in 12 sessions of 45
minutes, conducted twice weekly. The program
integrated multisensory principles with elements of
traditional Iranian music, including rhythmic patterns
using percussion instruments, rhythmic segmentation
of Persian poetry, tactile tracing of letters, auditory
discrimination, syllabic segmentation, tempo shifts,
rhythmic reading, and coordinated visual, auditory,
tactile, and motor activities. The control group
remained on a waiting list and continued to receive
routine educational services. Assessments were
conducted at pretest, immediately after intervention,
and three months later. Data were analyzed using SPSS
version 22. Descriptive statistics, Shapiro-Wilk,
Levene, Box’s M, and Mauchly’s tests were used,
followed by mixed analysis of variance with repeated
measures and  Bonferroni-adjusted  pairwise
comparisons. Statistical significance was set at 0.05.

Findings

Descriptive findings indicated a marked reduction in
executive-function difficulties in the experimental
group. In the parent-reported behavioral regulation
measure, the mean score decreased from 39.50 at
pretest to 11.70 at posttest and further to 9.20 at follow-
up. In contrast, the control group showed relatively
stable scores of 45.00, 46.40, and 45.80 across the three
measurement occasions. In the teacher-reported
measure, the experimental group mean decreased from
31.10 at pretest to 8.60 at posttest and remained low at
9.50 during follow-up.

The assumptions for parametric analysis were
examined prior to inferential testing. The Shapiro—
Wilk test indicated no significant deviation from
normality, with a test statistic of 0.98 and p = 0.14.
Levene’s test also supported homogeneity of error
variances, with a test statistic of 1.42 and p = 0.24.
Box’s M test was significant, Box’s M = 106.26, p <
0.001, indicating violation of covariance matrix
homogeneity. Mauchly’s test was also significant, W =
0.81, p = 0.03, indicating violation of sphericity;
therefore, Greenhouse—Geisser correction was applied.

The mixed analysis of variance showed a significant
main effect of time, F = 12.45, p < 0.001, np? = 0.35,
indicating significant changes in executive-function
scores across the three measurement occasions.
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However, the time x group interaction was not
statistically significant, F = 1.82, p = 0.18, np* = 0.02.
The main effect of group was also non-significant, F =
0.95, p = 0.33, np*> = 0.01. Bonferroni-adjusted
pairwise  comparisons  nevertheless indicated
significant between-group differences in both outcome
sources. For teacher ratings, the mean difference
between the intervention and control groups was -
133.567, SE = 11.457, p < 0.001, with a 95%
confidence interval from -162.811 to -104.322. For
parent ratings, the mean difference in behavioral
regulation was -25.600, SE = 2.592, p < 0.001, with a
95% confidence interval from -32.217 to -18.983.
Because lower BRIEF scores indicate fewer executive-
function difficulties, the negative mean differences
favored the intervention group.

Discussion and Conclusion

The findings suggest that the Avaye Khana program
was associated with substantial improvements in
executive-function indicators, particularly behavioral
regulation, among students with reading difficulties.
The most notable pattern was the marked decline in
parent- and teacher-reported difficulties from pretest to
posttest and the maintenance of these improvements at
follow-up. This pattern suggests that integrating
traditional music with multisensory activities may
create a structured learning context in which students
repeatedly practice attention control, response
inhibition, sequencing, cognitive flexibility, and self-
monitoring.

One plausible mechanism is the rhythmic organization
inherent in the intervention. Activities involving
synchronized movement, clapping, percussion, tempo
changes, and rhythmic reading require children to
regulate the timing and intensity of their responses.
Such exercises may strengthen the ability to inhibit
premature responses and adapt behavior to changing
external cues. At the same time, multisensory activities
may improve the coordination of auditory, visual,
tactile, and motor information, thereby reducing

cognitive  fragmentation and
organized behavior.

supporting  more

The maintenance of improved scores at the three-
month follow-up is particularly noteworthy because it
suggests that the observed gains were not limited to
immediate practice effects. The intervention repeatedly
engaged students in active, embodied learning rather
than passive exposure, which may have facilitated the
transfer and retention of self-regulatory strategies. The
culturally familiar use of Persian poetry, traditional
rhythms, and Iranian musical elements may also have
increased engagement and emotional involvement,
potentially contributing to the stability of the observed
improvements.

Nevertheless, the inferential findings should be
interpreted cautiously. Although pairwise comparisons
and descriptive trends strongly favored the intervention
group, the time x group interaction in the mixed
analysis of variance did not reach statistical
significance. Therefore, the evidence supports
promising and clinically meaningful change, but the
statistical pattern does not provide unequivocal
confirmation that the trajectory of change differed
significantly between groups across all measurement
occasions. This discrepancy may partly reflect the
small sample size and limited statistical power.

Overall, the findings provide preliminary support for
the Avaye Khana program as a potentially useful
intervention for improving behavioral regulation and
executive functioning in students with reading
difficulties. The integration of traditional music and
multisensory therapy appears to offer a culturally
relevant, engaging, and cognitively stimulating
framework that may complement conventional reading
interventions. However, larger randomized studies
with stronger statistical power, more objective
executive-function measures, and longer follow-up
periods are needed before definitive conclusions can be
drawn regarding its effectiveness.
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