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Abstract

Background and Objectives: In recent years, a growing number of primary school students have been identified
as having a tendency toward learning disabilities, which significantly impacts their academic development,
classroom adaptation, and social functioning. Of particular concern are deficits in executive functions—a set
of cognitive skills involving self-regulation, planning, working memory, and cognitive flexibility. Students with
weaknesses in these areas often struggle with behavior regulation, following multi-step instructions, and maintaining
attention, all of which hinder leaming. Embodied cognition is a concept that emphasizes the integration of bodily
experiences into the learing process. When combined with music therapy—a well-documented method for
stimulating brain regions related to executive function—this integrated approach offers an innovative strategy

to support cognitive development in children with learning difficulties. The use of music and movement in
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learning may lead to improved attention, emotional regulation, and self-discipline, especially when designed
in developmentally appropriate, engaging formats. This study, therefore, aimed to: (1) explore the executive
function skills of primary school students with a tendency toward learning disabilities; (2) develop an integrated
embodied cognition and music therapy program to enhance their executive functions; and (3) examine the
effectiveness of the developed program in improving executive function skills among the target group.
Methods: This mixed-methods study was conducted in two phases. Phase 1 involved a survey of executive
function skills among 230 primary school students suspected of having learning disabilities. Participants were
selected from schools under the Office of the Basic Education Commission in Bangkok. The assessment tool used
was the KU-THEF (Teacher Version), which evaluates nine domains of executive function: inhibition, emotional
control, flexibility, initiation, planning and organization, working memory, task monitoring, self-monitoring, and
materials organization. Phase 2 involved an experimental intervention using a quasi-experimental design. Sixty
students were purposively selected and divided equally into an experimental group (n = 30) and a control group
(n = 30). The experimental group participated in a 10-session intervention program (45 minutes per session),
incorporating embodied cognition and music therapy-based activities, such as “I Create the Rhythm,” “Remember
and Jump,” “Move as | Plan,” “Clean it up,” and “I Am the Inspector.” All participants were assessed before the
intervention (pre-test), immediately after (post-test), and four weeks later (follow-up test). Data were analyzed using
descriptive statistics and ANCOVA to compare performance across the three time points between the two groups.
Results: The findings from phase one revealed that the majority of students exhibited below-standard levels
of EF, particularly in the domains of task monitoring, material organization, planning and organization, working
memory, and initiation. In phase two, the experimental group demonstrated statistically significant improvements
in their overall executive function scores compared to the control group (p < .05), both in the post-test and the
follow-up test. Notable gains were observed in planning and organization, working memory, and self-regulation—
core components of executive functioning necessary for learning and everyday functioning. Additionally, behavioral
observations and teacher reports indicated that students in the experimental group showed increased focus,
improved task persistence, and greater classroom engagement. Students became more confident, expressed
creativity, and participated actively in group activities. Many also demonstrated enhanced responsibility and
organization when managing classroom materials.

Conclusions: The integrated embodied cognition and music therapy program developed in this study was found
to be effective in enhancing executive functions in primary school students with learning difficulties. Its strength
lies in the holistic integration of cognitive, physical, and emotional engagement through structured and playful
learning experiences. The activities were developmentally appropriate, stimulating, and motivating for the target
group, promoting both skill acquisition and behavioral growth. These findings align with global research trends
emphasizing the importance of movement, emotion, and multisensory learning in cognitive development. The

success of this intervention suggests strong potential for application in regular school settings, as well as adaptation
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for other vulnerable student populations. Future studies should consider long-term implementation and cross-

contextual validation of the program to further assess its sustainability and impact on academic and social outcomes.

Keywords: Embodied Cognition / Music Therapy / Executive Functions / Students with Leamning Disabilities /

Primary Students / Integrated Intervention Program
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% Aree Hansomsakkul, Piyathip Pradujprom, and Peera Wongupparaj, “Enhancing Working Memory in Preschool Children with Dyscalculia Using
a Numerical Development and Embodied Cognition Program,” Dhonburi Rajabhat University Journal 15, no. 2 (July-December 2021): 50-65,
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26 Adele Diamond, “Executive Functions,” Annual Review of Psychology 64 (2013): 135-168, hittps://doi.org/10.1146/annurev-psych-113011-143750.
27 Arthur M. Glenberg, “Embodiment as a Unifying Perspective for Psychology,” WIREs Cognitive Science 1, no. 4 (July-August 2010): 586-596,
https://doi.org/10.1002/\wcs.55.

2 Michael H. Thaut and Volker Hoemberg, eds., Handbook of Neurologic Music Therapy (Oxford: Oxford University Press, 2014).
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2 Jennifer Zuk et al, “Behavioral and Neural Correlates of Executive Functioning in Musicians and Non-Musicians,” PLoS One 9, no. 6 June 2014):
€99868, https.//doi.org/10.1371/journal.pone.0099868.
30 Jennifer T. Coull et al,, “Orienting Attention in Time: Behavioural and Neuroanatomical Distinction between Exogenous and Endogenous Shifts,”

Neuropsychologia 38, no. 6 (June 2000): 808-819, https.//doi.org/10.1016/50028-3932(99)00132-3.
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