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This quasi-experimental study examined the effect of rhythmic body percussion
exercises on enjoyment of physical activity and executive function in girls aged
10-12 years with educable intellectual disability. The study used a pretest-
posttest control-group design. Twenty-six eligible students from exceptional
elementary schools in Dezful, Iran, during the 2023-2024 academic year were
selected purposefully and randomly assigned to an experimental group (n = 13)
and a control group (n = 13). Enjoyment of physical activity was assessed using
the Moore et al. questionnaire, and executive function was assessed using the
Tower of London test. The experimental group completed an 18-session body
percussion program over six weeks, with three 45-minute sessions per week,
whereas the control group continued its usual daily routine. Data were analyzed
using analysis of covariance at the 0.05 significance level. After adjustment for
pretest scores, significant between-group differences were observed in posttest
enjoyment of physical activity and executive function (p < 0.001). Because
baseline differences between groups were considerable and adjusted means
were not available in the initial statistical output, the findings should be
interpreted as preliminary evidence rather than as definitive proof of
effectiveness. Body percussion exercises may be a low-cost, group-based, and
feasible activity for special schools and rehabilitation settings; however, larger
studies with active control groups and follow-up assessments are required.
Keywords: Body percussion; Executive function; Enjoyment of physical
activity; Intellectual disability; Children; Adapted physical activity
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Extended Abstract

Introduction

Intellectual disability is one of the most common neurodevelopmental disorders and is
characterized by significant limitations in intellectual functioning and adaptive behavior across
conceptual, social, and practical domains (Black & Grant, 2014). These limitations usually emerge before
the age of 18 and affect learning, reasoning, problem solving, daily adaptation, and participation in
educational and social contexts (Brighenti et al., 2024; Erostarbe-Pérez et al., 2022; Gravrakmo et al., 2023).
Children with educable intellectual disability often experience difficulties in information processing,
impulse control, attention, cognitive flexibility, and independent adjustment to environmental demands.
These difficulties may reduce their academic participation, social interaction, and overall quality of life.
Executive functions are higher-order cognitive processes that support self-regulation, goal-directed
behavior, adaptation to new situations, working memory, response inhibition, planning, problem solving,
and cognitive flexibility (Diamond, 2013; Rodan et al., 2025). In children with intellectual disability,
executive dysfunction may exceed what is expected from intellectual level alone; therefore, interventions
that stimulate attention, sequencing, planning, response control, and motor participation are educationally
and rehabilitatively important (Brighenti et al., 2024; Erostarbe-Pérez et al., 2022; Gravrakmo et al., 2023).

Enjoyment of physical activity is also a central factor in the continuation of physical participation,
particularly among children with special needs. When physical activity is not accompanied by perceived
success, psychological safety, playfulness, and positive social experience, children are more likely to
withdraw from movement-based tasks. Previous evidence indicates that enjoyment of physical activity is
related to sustained participation, motivation, and future physical activity behavior (Haas et al., 2021;
Mosavi et al., 2023; Teques et al., 2020). Body percussion is a rhythmic activity in which the body itself is
used as an instrument through clapping, stamping, tapping, and coordinated body movements to produce
sound and rhythm (Romero-Naranjo et al., 2016). Because this activity requires imitation, movement
sequencing, rhythm processing, visuomotor coordination, attention to pattern, and group interaction, it can
simultaneously engage motor, cognitive, emotional, and social processes (Wan & Schlaug, 2010). Rhythm-
based and body-percussion-based interventions have been associated with attention, anxiety regulation,
social competence, and communication skills (Jiménez-Molina et al., 2017; Morris et al., 2021; Piqueres de
Juan et al., 2018). However, direct evidence on the effect of body percussion exercises among children with
intellectual disability remains limited, and it is still unclear how such exercises may influence executive
function and enjoyment of physical activity in this population. Accordingly, the present study aimed to
examine the effect of rhythmic body percussion exercises on enjoyment of physical activity and executive
function in girls aged 10-12 years with educable intellectual disability.

Methods and Materials

This applied field study used a quasi-experimental pretest—posttest design with a control group.
The statistical population included all female students aged 10-12 years with educable intellectual
disability who were enrolled in exceptional elementary schools in Dezful, Iran, during the 2023-2024
academic year. From this population, 26 eligible students were selected through purposive sampling
according to the inclusion criteria and were then randomly assigned to an experimental group and a control
group, with 13 participants in each group. Inclusion criteria consisted of diagnosis of mild intellectual
disability, age between 10 and 12 years, ability to understand and follow the trainer’s instructions, absence
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of motor limb impairment, absence of neuromuscular problems, and absence of any disease preventing
participation in physical activity. Exclusion criteria included lack of cooperation during testing and
absence from more than two consecutive training sessions.

Executive function was assessed using the Tower of London test. In this study, the total index of
the test was considered an indicator of planning and problem-solving performance. Enjoyment of physical
activity was assessed using the Moore et al. Physical Activity Enjoyment questionnaire, which includes
16 items scored on a five-point Likert scale. In the present study, because the participants were children
with intellectual disability, the questionnaire was administered with oral explanation and researcher
supervision to support comprehension of the items and consistency of responses. A higher score on this
questionnaire indicated greater enjoyment of physical activity. After explaining the research procedure to
participants and their parents, written informed consent was obtained from parents. All participants
completed the pretest. The experimental group then participated in a six-week rhythmic body percussion
program, with three 45-minute sessions per week, for a total of 18 sessions. Each session included 10
minutes of warm-up activities such as stretching, walking, and light running; 30 minutes of main body
percussion practice involving combined rhythmic patterns such as chest tapping, clapping, repeated body
tapping, and gradually increasing rhythm speed; and 5 minutes of cool-down activities including slow
movements and controlled breathing. The control group continued its usual activities and did not receive
rhythmic body percussion training. At the end of the intervention, both groups completed the posttest.
Data were analyzed using descriptive statistics and inferential statistics. Normality was examined using
the Shapiro—Wilk test, homogeneity of variances was examined using Levene’s test, and analysis of
covariance was used to compare posttest scores between groups while controlling for pretest scores. The
significance level was set at 0.05.

Findings

The descriptive results showed that the two groups were relatively similar in demographic
characteristics. In the control group, the mean age was 11.00 years with a standard deviation of 0.81,
whereas in the experimental group the mean age was 10.92 years with a standard deviation of 0.86. The
mean height was 143.92 cm in the control group and 138.92 cm in the experimental group. The mean
weight was 41.30 kg in the control group and 38.07 kg in the experimental group. Although no major
demographic imbalance was apparent in age, height, and weight, the initial version of the statistical report
did not provide exact inferential comparisons for these background variables.

For enjoyment of physical activity, the control group had a pretest mean of 30.69 with a standard
deviation of 7.98 and a posttest mean of 31.53 with a standard deviation of 7.99. In the experimental
group, the pretest mean was 35.38 with a standard deviation of 8.25, and the posttest mean increased to
44.76 with a standard deviation of 7.81. After controlling for pretest scores through analysis of covariance,
the difference between the experimental and control groups at posttest was statistically significant. The
ANCOVA result for enjoyment of physical activity was F = 60.68, p < 0.001, with an eta-squared value
of 0.72. This indicates a large between-group effect after adjustment for baseline scores, although
interpretation should remain cautious because the initial pretest values were not equal across groups and
adjusted means were not available in the preliminary output.

For executive function, the control group had a pretest mean of 21.61 with a standard deviation of
2.87 and a posttest mean of 22.23 with a standard deviation of 2.55. In the experimental group, the pretest



mean was 21.69 with a standard deviation of 2.78, and the posttest mean increased to 26.23 with a standard
deviation of 1.96. After controlling for pretest scores, analysis of covariance showed a statistically
significant posttest difference between the experimental and control groups. The ANCOVA result for
executive function was F =49.71, p < 0.001, with an eta-squared value of 0.68. Therefore, the intervention
was associated with a meaningful difference in executive-function performance at posttest. However,
because the initial statistical output did not include degrees of freedom, adjusted means, confidence
intervals, or the full covariate effect, the findings should be interpreted as preliminary evidence of
intervention-related change rather than definitive proof of effectiveness.

Discussion and Conclusion

The present study examined the effect of rhythmic body percussion exercises on enjoyment of
physical activity and executive function in girls aged 10-12 years with educable intellectual disability.
The results showed that, after controlling for pretest scores, there were significant differences between the
experimental and control groups in both enjoyment of physical activity and executive function. These
findings suggest that rhythmic body percussion may be a useful, low-cost, group-based, and feasible
intervention for children with intellectual disability, especially in educational and rehabilitation settings
where accessible movement programs are needed. From a theoretical perspective, body percussion may
influence executive function because it requires children to attend to rhythmic patterns, remember and
reproduce movement sequences, coordinate visual and motor responses, inhibit irrelevant movements,
follow the trainer’s model, and adjust their actions to group rhythm. These features may provide repeated
practice in planning, sequencing, attention control, response regulation, and problem solving.
Nevertheless, the study measured executive function using the Tower of London test, which mainly
reflects planning and problem-solving performance; therefore, the results should not be generalized to all
domains of executive function.

Regarding enjoyment of physical activity, body percussion may be particularly appropriate for
children with special needs because it is predictable, repetitive, playful, social, and minimally dependent
on sports equipment. The simultaneous production of sound, movement, and bodily feedback may
increase children’s sense of participation and success. The group format may also support social
engagement and emotional safety, both of which are important for sustaining participation in physical
activity among children with intellectual disability. At the same time, the results require cautious
interpretation. The sample size was small, the study included only girls aged 10-12 years from Dezful,
the control group was not an active control group, and no follow-up assessment was conducted. Therefore,
it is not possible to fully separate the specific effect of body percussion from general effects of trainer
attention, group interaction, novelty, and physical activity. In addition, because adjusted means and full
ANCOVA outputs were not reported in the preliminary analysis, the direction and magnitude of
intervention effects should be confirmed in future studies.

In conclusion, rhythmic body percussion exercises were associated with significant posttest
differences in enjoyment of physical activity and executive function among girls with educable intellectual
disability. The intervention appears to be practical for special schools, gymnasiums, and rehabilitation
centers because it requires little equipment, can be implemented in groups, and can be adapted to
children’s abilities by changing rhythm speed, movement complexity, and session intensity. However,
these findings should be regarded as preliminary. Future research should use larger samples, include boys
and other age groups, apply active control conditions, report complete statistical outputs including
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adjusted means and confidence intervals, and add long-term follow-up assessments to determine whether
the observed effects are stable over time. Overall, body percussion can be considered a promising
educational-rehabilitation activity, but stronger controlled evidence is needed before making definitive
claims about its effectiveness.
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