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ABSTRACT

[OfJEMiEH The purpose of this study was to examine the efficacy of mindfulness practice along with
music on working memory and cognitive flexibility of children with learning disorders.

This applied research was an experimental study that was done in the form of pre-test and post-
test with a control group. In this study, 30 primary school students with learning disorders in the Khorshid
psychological center of Shahrood in the academic year of 1399-1400 were selected by simple random
sampling and were randomly assigned to two experimental groups (15 subjects) and control group
(15subjects). The subjects in the experimental group involved in mindfulness intervention sessions along
with quiet music in 8 sessions for 2 hours and the control group did not receive any interventions. The
study instruments consisted of the Working Memory Questionnaire of Hafbak and the Cognitive
Flexibility Questionnaire. To analyze the obtained data, multivariate and univariate covariance analysis
was used.

The results demonstrated that mindfulness practice along with music have an effect on
working memory and cognitive flexibility of children with learning disorders (P <0.001).

memory; cognitive Based on the findings, it can be concluded that one of the effective practices on working
flexibility; learning memory and cognitive flexibility of children with learning disorders is the use of mindfulness along with
disability. music.
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Extended Abstract

1 Introduction disabilities in students with learning disorders is

due to defects in important executive functions

earning disorder is a such as working memory and cognitive

neurodevelopmental disorder caused by
hereditary and environmental factors
that affect the brain's ability to perceive
or effectively process verbal or
nonverbal information (Mrazik, Naidu,
Borza, Kobitowich & Shergill, 2019).
Students with learning disorders have
deficiencies in  some  cognitive
functions. An important part of learning

flexibility (Kieffer & Christodoulou, 2020).
Existing evidence suggests that mindfulness,
which means a kind of awareness that arises
through deliberate attention, in the present
moment and without judgment to the
manifestation of moment-to-moment experience
(Hedderman, O’Doherty & O’Connor, 2021),
can affect these two important executive
functions (Haydicky, 2010).
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However, no research can be found that determines the
effectiveness of mindfulness along with music on
working memory and cognitive flexibility in children
with learning disorders. For this reason, the present
study is necessary to fill the research gap in this area
and apply the results obtained in the rehabilitation of
children with learning disorders. In addition,
considering the high prevalence of learning
disabilities, it is necessary to select and specialize
interventions with multidisciplinary studies on
specific problems of children with learning disorders.
Therefore, this study aimed to investigate the
effectiveness of mindfulness training with music on
working memory and cognitive flexibility in children
with learning disorders.

2. Materials and Methods

This study was an applied experimental study that was
performed with a pre-test-post-test research design
with a control group. The statistical population of the
present study consisted of all primary school students
with learning disorders in Shahroud city in the
academic year 2021-2022. Using a simple random
sampling method, 30 students with learning
disabilities were selected from the Khorshid
Psychology Center in Shahroud and were assigned to
two experimental and control groups (15 people in
each group) by random assignment. The subjects in the
control group were matched with the subjects in the
experimental group in terms of sex, age, and education
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level. The Working Memory Questionnaire of Hafbak
and Cognitive Flexibility Questionnaire were used to
collect data. After performing these tests in the pre-test
stage, by implementing the protocol of mindfulness
training with music, the experimental intervention was
performed in 8 sessions and each session for 2 hours
for the experimental group and the control group the
same normal classroom training was provided, and
after all this step, post-test was performed.

3. Results

The results of calculating the descriptive indices of the
scores of the groups in the research variables indicated
that in the experimental group, the scores of the
experimental group in the pre-test stage compared to the
post-test had significant changes. The results of
multivariate analysis of covariance (MANCOVA)
showed that the effect of the intervention on the linear
composition of working memory components with
average effect volume was significant (A= 0.015, F 7, 23),
P <0.001; Partial Eta = 0.40). Then, to determine the
effect of the intervention on working memory and its
components as well as cognitive flexibility, the simple
analysis of covariance (ANCOVA) test was used (Table
1).

ANCOVA results showed that mindfulness along with
music is effective in improving working memory and its
subscales, ie central executive, the phonological loop,
and visual-spatial scratchpad, as well as cognitive
flexibility of students with learning disorders.

Table 1. Results of ANCOVA to evaluate the effect of mindedness with music training on working memory and cognitive

flexibility
Sources Variables SS Df MS F P Effect Size
cognitive flexibility 100/109 1 100/109 1/67 0/071
working memory 84/657 1 84/657 1/354 0/089
Pre- test central executive 33/382 1 33/382 0/659 0/089
phonological loop 35/165 1 35/165 0/476 0/102
visuo-spatial scratchpad 37/298 1 37/298 0/509 0/071
cognitive flexibility 1554/432 1 1554/432 14/221 0/001 0/42
working memory 1326/175 1 1326/175 15/435 0/001 0/403
Group central executive 341/165 1 341/165 13/321 0/001 0/405
phonological loop 354/375 1 354/375 13/089 0/001 0/406
visuo-spatial scratchpad 365/109 1 365/109 13/00 0/001 0/400
cognitive flexibility 69/198 27 3/562
working memory 101/210 27 31747
Error central executive 42/198 27 1/561
phonological loop 41/187 27 1/525
visuo-spatial scratchpad 45/324 27 1/678
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4. Discussion and Conclusion

This study aimed to investigate the effectiveness of
mindfulness training with music on working memory
and cognitive flexibility of children with learning
disorders. The results showed that mindfulness
training with music has a significant effect on
improving the working memory of children with
learning disorders. As an explanation, it can be said
that mindfulness by eliminating memory impairment
factors such as stress symptoms, anxiety, and low self-
esteem, as well as changing attention processes
(Kabat-Zinn, 2003), can improve the pattern of
responding to negative beliefs and thereby improve the
function of working memory.

In addition, mindfulness exercises require the use of
learning and metacognitive strategies. Evidence
suggests that these strategies help strengthen memory
and improve working memory performance (Segal,
Teasdale, Williams & Gemar, 2002).

Other results showed that mindfulness along with
music has an effect on cognitive flexibility in children
with learning disabilities. Regarding this finding, it
should be noted that mindfulness is a non-judgmental
and indescribable consciousness based on the present
concerning an experience that is in the scope of a
person's attention at a certain moment, and in addition,
this concept includes acknowledging the experience
and accepting it, and allows the individuals to respond
willingly and thoughtfully and enable them in
recognizing, managing, and resolving everyday
problems. It seems that the set of these abilities, which
is achieved through mindfulness exercises, leads to
more flexibility of the mind. Recent results confirm

Bahrami, A., etal. (2022). Effectiveness of mindfulness training (with music) on working memory.... Journal of Learning Disabilities, 11(4):6-20.
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that the practice of mindfulness combined with music
can contribute to the better functioning of important
cognitive  functions associated with learning
disabilities.
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