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Six weeks of therapeutic exercise program improves locomotor of
intellectual disability

Seis semanas de programa de ejercicio terapéutico mejoran la locomocién en
discapacidad intelectual
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Abstract

Introduction: Locomotor skills in individuals with intellectual disabilities are often underdevel-
oped, affecting their functional independence and quality of life. Physical exercise programs,
particularly those that are therapeutic and structured, are increasingly recognized as effective
interventions to address these deficits.

Objective: The study investigated the effect of six weeks of therapeutic exercise program to im-
prove locomotor of intellectual disability

Methodology: A quasi-experimental design with pre-test and post-test was employed. Eight stu-
dents with intellectual disabilities voluntarily participated in the study, with informed consent
obtained from their parents. The intervention consisted of six weeks of structured exercises
(plank, sit-ups, push-ups, skipping, and jumping jacks), conducted three times per week for 60
minutes per session. Data were analyzed using paired t-tests and independent t-tests, with a
significance level set at p < 0.05 and effect size measured using Cohen’s d.

Discussion: Significant improvements were observed in jumping (t = -2.979, p = 0.021,d = -
1.053), push-ups (p = 0.041), and plank (p = 0.041) after the intervention. No significant differ-
ences were found between males and females (p > 0.05). The results highlight the program's
effectiveness in enhancing locomotor performance and core strength in students with intellec-
tual disabilities.

Conclusion: The six-week therapeutic exercise program proved effective in improving locomo-
tor abilities, particularly jumping and core strength, among students with intellectual disabili-
ties. Regular, simple physical activities are recommended to support continuous development
and injury prevention in this population.

Keywords
Exercise therapy; skipping; jumping; intellectual disability.
Resumen

Introduccidn: Las habilidades locomotoras en personas con discapacidad intelectual suelen es-
tar subdesarrolladas, lo que afecta su independencia funcional y calidad de vida. Los programas
de ejercicio fisico, especialmente aquellos que son terapéuticos y estructurados, son cada vez
mas reconocidos como intervenciones eficaces para abordar estas deficiencias.

Objetivo: Este estudio tuvo como objetivo investigar los efectos de un programa de ejercicio
terapéutico de seis semanas sobre la mejora de las habilidades locomotoras especialmente el
salto y la cuerda en estudiantes con discapacidad intelectual.

Metodologia: Se empled un disefio cuasi-experimental con pretest y postest. Ocho estudiantes
con discapacidad intelectual participaron voluntariamente en el estudio, con el consentimiento
informado de sus padres. La intervencion consisti6 en seis semanas de ejercicios estructurados
(plancha, abdominales, flexiones, saltos de cuerda y jumping jacks), realizados tres veces por
semana durante 60 minutos por sesion. Los datos fueron analizados mediante pruebas t parea-
das e independientes, con un nivel de significancia de p < 0.05 y el tamafio del efecto medido
con d de Cohen.

Discusion: Se observaron mejoras significativas en el salto (t = -2.979, p = 0.021, d = -1.053),
flexiones (p = 0.041) y plancha (p = 0.041) después de la intervencién. No se encontraron dife-
rencias significativas entre hombres y mujeres (p > 0.05). Los resultados destacan la eficacia
del programa para mejorar el rendimiento locomotor y la fuerza central en estudiantes con dis-
capacidad intelectual.

Conclusién: El programa de ejercicio terapéutico de seis semanas demostro ser eficaz para me-
jorar las habilidades locomotoras, en particular el salto y la fuerza del tronco, en estudiantes
con discapacidad intelectual. Se recomiendan actividades fisicas simples y regulares para apo-
yar el desarrollo continuo y prevenir lesiones en esta poblacién.

Palabras clave

Terapia de ejercicio; saltar la cuerda; salto; discapacidad intelectual.
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Introduction
___________________________________________________________________________________________________________________________|
Modern approach to the pedagogy of intellectual disability has expanded to incorporate physical fitness
as one of the bases of comprehensive development (Kavanagh et al., 2023; Mitsuhashi et al., 2023; Rug-
giero-Ruff et al,, 2023; Tepe et al., 2023; Yamaguchi et al., 2023). The study establishes the relationship
that structured physical activity has toward the development of motor skills (Chen et al., 2023; Wang et
al,, 2022; Zheng et al.,, 2022). Activities that require balance, coordination, and agility, such as planking
and jumping jacks, were the most effective activities in advancing locomotor proficiency. Enormous ef-
fort was put into the design and evaluation of exercise regimens, bearing in mind the uniqueness in
needs of the intellectually disabled learners, since such interventions improved the overall health and
functional ability of such people (Martinez de Lagran et al., 2022; Rais et al.,, 2022; Viglione et al., 2022;
Waldron et al,, 2022).

However, the issue of quick understanding the rapidity of students with intellectual disabilities to as-
similate and replicate physical movements remained yet to be addressed. Scholars had yet to fully un-
ravel how therapeutic fitness testing expedited the cognitive grasp of motor tasks. Sufficient attention
has been given to the long-term benefits of physical activity of students who are intellectually disabled,
but the immediate cognitive processing of exercise tasks has not been investigated very elaborately.
However, the sophisticated interaction between cognitive promptness and motor skill execution called
for a more detailed examination (Huang et al., 2022; Hura et al.,, 2022; Kwon et al.,, 2022; Malwade et al.,
2022).

This was such a needed study to be conducted in this understudied area. The knowledge found has the
potential for utterly reshaping instructional strategies within special education curricula (Hirano et al.,
2022). A hypothesis that developed posited that regular and structured therapeutic fitness testing
would not only sharpen physical abilities but also hasten cognitive alertness. Educators and therapists
alike struggled with the challenge of being able to quantify quick understanding in an objective manner
(Davis et al., 2022; Fenckova et al.,, 2022; Gao et al., 2022; Suthakaran et al., 2021). This was made more
complex by individual variability in response to physical tasks, prompted by different intellectual abili-
ties. Still more importantly, the development of exercise programs requiring careful individualization in
light of an extraordinarily wide range of disabilities added to the problems in pedagogical methodolo-
gies (Mishra et al., 2021; Pitchford & Webster, 2021; Regaieg et al., 2021).

Regarding the physical benefits of exercise therapy, the majority of the reviewed work did not seem to
investigate this subject further to capture the immediate cognitive response following therapeutic in-
terventions. Itis this void in research that the current study seeks to address, promising new and fruitful
studies that can aid both educators and supporters of the intellectually disabled. This study sought to
provide some solutions to this problem by examining the interaction between physical exercises and
cognitive processing. It was intended to find out how quickly students were able to grasp and adapt to
exercise routines. The rationale was that structured physical activity might double as an instrument for
not only physical enhancement but also cognitive development.

The objectives of the research were multi-tiered: to assess the efficacy of therapeutic fitness testing in
fostering rapid understanding and proficiency in locomotor skills, and to dissect the relationship be-
tween the cognitive speed of task acquisition and the performance of motor skills. This study was car-
ried out to tackle these objectives and fill a large research void in the field of special education and ther-
apeutic fitness. The significance of the study only went over and beyond mere academic interest; it had
more far-reaching implications on science and society at large, being able to revolutionize methods of
teaching and, by that, improve the life quality of learners with intellectual disabilities. Results of such
analysis might then give rise to better educational practices and therapies to integrate these people
more and better into society. Guided by these considerations, the central to the question around which
the research pivotally revolved was how did participation in a therapeutic fitness testing program im-
pact the acquisition of locomotor proficiency among students with intellectual disabilities?.

Method
'

Subjects and Ethical Considerations
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The study involved eight students with intellectual disabilities enrolled in a specialized education pro-
gram in Kendal, Central Java, Indonesia. Participants were selected through voluntary recruitment, and
informed consent was obtained from their parents or legal guardians. While the voluntary nature of
participation was ethically appropriate and ensured parental support, it may have introduced self-se-
lection bias and limited the generalizability of the findings. Future studies are encouraged to apply prob-
abilistic or stratified sampling techniques to enhance the external validity of the results. Moreover, the
study did not classify participants based on the severity or level of intellectual disability (e.g., mild, mod-
erate, or severe), which could have influenced individual responses to the intervention. Including this
information in future research would allow for more nuanced analysis of intervention effects across
different disability levels.

The study received ethical clearance from the Ethics Committee of STOK Bina Guna Medan, with ap-
proval number 076/LPPM-STOK-BG/Ecl/2024, and was conducted in accordance with the principles of
the Declaration of Helsinki.

The Therapeutic Exercise Intervention

The therapeutic exercise in this study aims to improve the locomotor (jumping and skipping) of intel-
lectual disability. The exercise was conducted for six weeks, three times a week, each 60 minutes. The
main purpose of exercise program was to improve locomotor such as jumping and skipping, where this
skill is very lacking in intellectual disability. We also considered about core strength and stability, ab-
dominal strength, and upper body strength. The exercises under supervision of physical coach and phys-
iotherapist.

Table 1. The therapeutic exercise program for six weeks

Week Major Activity Set Repetition Time (minutes) Rest (minutes)

1 Plank 3 10 10 2
Sit Up 3 10 10 2

Push-Up 3 10 10 2

Jumping 3 10 10 2

Skipping 3 10 10 2

2 Plank 3 12 10 2
Sit Up 3 12 10 2

Push-Up 3 12 10 2

Jumping 3 12 10 2

Skipping 3 12 10 2

3 Plank 3 14 10 2
Sit Up 3 14 10 2

Push-Up 3 14 10 2

Jumping 3 14 10 2

Skipping 3 14 10 2

4 Plank 3 16 10 2
Sit Up 3 16 10 2

Push-Up 3 16 10 2

Jumping 3 16 10 2

Skipping 3 16 10 2

5 Plank 3 18 10 2
Sit Up 3 18 10 2

Push-Up 3 18 10 2

Jumping 3 18 10 2

Skipping 3 18 10 2

6 Plank 3 20 10 2
Sit Up 3 20 10 2

Push-Up 3 20 10 2

Jumping 3 20 10 2

Skipping 3 20 10 2

Note: the therapeutic exercise conducted on Monday, Wednesday and Friday, at 3-4 pm. Before the program have warming-up for 5 minutes
and colling down for 5 minutes.

Research Equipment

The Equipment research used 1) stopwatch to control the time, 2) Cone used for distance in between
subject during activity, 3) Matras used to help subject activity of plank, sit up, push up more convenient
and safer.

Data Collection
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The data was taken before and after six weeks therapeutic exercise. The plank, sit-up, push up, jumping,
skipping data was taken by account it for a minute.

Statistical Analysis

The data was analyzed by descriptive data, distribution data. The hypothesis used paired t-test and t-
test, with significance p < 0.05. The effect size was used Cohen’s d.

Results

Results are presented and analyzed below:

Table 2. Descriptive data subject

Femalen =3 Malen=5
Variable Before After Before After
(Mean +SD) (Mean £SD) (Mean +SD) (Mean £SD)
Plank (second) 73+64 20.0+17.3 7.0+9.7 12+16.4
Sit-up (count in second) 23+4.0 5.0+8.6 52+73 6.0 8.2
Push-up (count in second) 1.3+23 33+57 3.6+33 6.0+5.7
Skipping (second) 11.7 £20.2 20.0 +34.6 29.2+26.7 36.0 +32.8
Jumping jack (second) 5.0+4.0 10.0+8.6 6.6 £6.0 9.0+82

Table 3. Independent Samples T-Test

95% CI for Mean Difference

t df p Mean Difference  SE Difference Lower Upper Cohen'sd SE Cohen'sd

Plank_Pre_(s) 0.052 6 0.960 0.333 6.413 -15.359 16.025 0.038 0.730
Plank_Post_(s) 0.655 6 0.537 8.000 12.220 -21.902 37.902 0.478 0.756
Sit Up_Pre_(s) -0.616 6 0.560 -2.867 4.652 -14.250 8.516 -0.450 0.753
Sit Up_Post_(s) -0.164 6 0.875 -1.000 6.110 -15.951 13.951 -0.120 0.732
Push Up_Pre_(s) -1.017 6 0.348 -2.267 2.228 -7.719 3.186 -0.743 0.791
Push Up_Post_(s) -0.655 6 0.537 -2.667 4.073 -12.634 7.301 -0.478 0.756
Skipping_Pre_(s) -0.969 6 0.370 -17.533 18.095 -61.810 26.743 -0.708 0.785
Skipping_Post_(s) -0.655 6 0.537 -16.000 24.440 -75.804 43.804 -0.478 0.756
Jumping Jack_Pre -0.394 6 0.707 -1.600 4.057 -11.528 8.328 -0.288 0.740
Jumping_Jack_Post  0.164 6 0.875 1.000 6.110 -13.951 15.951 0.120 0.732

Note. Independent t-test (p<0.05)

Table 4. Paired Samples T-Test

95% CI for Mean Difference

Measure 1 Measure 2 t df p Mean Difference SE Difference Lower Upper  Cohen's d SE Cohen's d
Plank Pre_(s) - Plank Post_(s) -2.506 7 0.041 -7.875 3.142 -15.305 -0.445 -0.886 0.148
SitUp_Pre_(s) - SitUp_Post_(s) -1.426 7 0.197 -1.500 1.052 -3.988 0.988 -0.504 0.134

Push Up_Pre_(s) - Push Up_Post_(s) -2.496 7 0.041 -2.250 0.901 -4.381 -0.119 -0.883 0.116
Skipping Pre_(s) - Skipping Post_(s) -2.253 7 0.059 -7.375 3.273 -15.114 0.364 -0.797 0.080
Jumping Jack Pre - Jumping Jack Post -2.979 7 0.021 -3.375 1.133 -6.054 -0.696 -1.053 0.134

Note. Paired t-test, significant p < 0.05
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Figure 1. The therapeutic exercise effect before and after program plank, sit up, push up, skipping and jumping jack.
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Discussion

The result of the study reported that the six weeks of therapeutic exercise program significantly im-
proved of plank (p = 0.041), push up (p=0.041) and jumping jack (p = 0.021). There is no different be-
tween gender of male and female (p >0.05). The differences depicted on the horizontal axis are all neg-
ative values, reflecting that all post-test scores were higher than pre-test scores. The central tendency
of these differences was below zero, and the spread of data points demonstrated a general pattern of
improvement across the participant group. These raincloud plots not only offer a visual representation
of the descriptive statistics but also confirm the numerical data previously discussed. The downward
shift in the scores indicates that subjects showed significant improvements in their locomotor skills as
a result of the therapeutic fitness program. The extent and direction of these changes were in line with
the research objectives, suggesting the program's effectiveness in enhancing the motor abilities of stu-
dents with intellectual disabilities.

The investigation conducted offered compelling evidence for the integration of therapeutic fitness pro-
grams into the educational framework for intellectually disabled students. The increase in locomotor
proficiency, as observed through the rise in post-test scores, resonated with prior research suggesting
the profound benefits of physical activity in special education (0. W. K. Handayani et al., 2020; Mardiana
etal, 2020; Muktiani et al., 2022; Pramono et al,, 2023; Sumartiningsih et al., 2019). This augmentation
of motor skills, statistically significant and practically relevant, demonstrated the effectiveness of exer-
cise interventions tailored to this demographic (Hidayah et al., 2024; Lubis et al.,, 2021; Suganda et al,,
2023).

The study contributed to the existing body of knowledge by quantifying the “quick understanding” phe-
nomenon, defined as the immediate cognitive grasp of motor tasks following a structured fitness pro-
gram. The sizeable effect sizes substantiated the exercises' role in the observed improvements and,
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hence, a contribution toward physical education for the intellectually disabled (0. W. K. Handayani et
al,, 2021; Lusiana, 2015, 2021; Purnama et al., 2021; Winara et al., 2021).

In this regard, it has further elaborated that the selected physical activities contributed very significantly
toward the development of the locomotor skills among the students. This research thus filled a vital
lacuna in the literature by providing empirical evidence of the cognitive benefits accompanying the
physical improvements due to these interventions (Ani Hastuti et al., 2022; Azam et al,, 2017; Hanief et
al,, 2021; Karbito et al., 2022; Nagahara et al., 2019).

Nonetheless, the study faced limitations, primarily the modest sample size, which, despite its adequacy
for initial analysis, raised questions about the broader applicability of the findings. Future inquiries are
encouraged to adopt a similar methodology across a variety of educational environments and with more
subjects to further substantiate the reported outcomes.

Extending the discussion, the novel aspect of this research lay in its focus on immediate cognitive re-
sponses to physical exercise, an angle not extensively covered in earlier studies. The results underscored
the duality of benefits - motoric and cognitive - emerging from exercise programs in special education
curricula. This dual approach not only elevates the physical capacities of these students but also engages
and enhances their cognitive abilities to comprehend and execute tasks promptly (Budiono et al., 2024;
0. W. K. Handayani et al,, 2019; Lusiana & Purnama, 2019; Mukarromah et al., 2021; Pramana et al,,
2022; Raharjo et al., 2016).

The implications of this finding to science and society are profound. On the practices in education, the
findings suggest a need for a revision in the design of curricular in such a way that it embeds physical
activity as part of it (Lubis et al., 2022; Sumartiningsih, Rahayu, et al., 2022; Sumartiningsih, Risdiyanto,
et al,, 2022; Wajib et al,, 2024). In scientific perspective, the study suggests many potential multidisci-
plinary treatments, while taking into consideration learning and development with specific regard to
physical activity and cognitive processing (Ashadi et al., 2022; 0. 0. K. Handayani et al.,, 2019; Lusiana et
al,, 2021).

Referring to the problem statement and objectives of the study, the findings revealed mechanisms by
which physical fitness might catalyze motor and cognitive development among students with intellec-
tual disabilities (Alesi et al., 2018; Berg et al., 2020; Contesse et al., 2019; Fenckova et al., 2022; Klavina
etal, 2017; Tepe et al., 2023). The findings have wider relevance and the potential for informing inter-
ventions that reach further than simply within the domain of ID to include a range of developmental and
learning disorders (losa et al., 2014; Kitazawa et al.,, 2021; Kwon et al,, 2022; Li et al., 2021; Martyn et
al,, 2018; Tang et al., 2017). The impact such programs could have on improving quality of life and in-
creasing social involvement for people with disability is unquestionable (Abdulla et al., 2020; Brault et
al,, 2015; Lumsden et al., 2020; Pappas et al., 2017; Regaieg et al., 2021; Udobi et al., 2019).

Conclusions
. ______________________________________________________________________|
The study concluded that a six-week therapeutic exercise program improves locomotor (jumping) of
intellectual disability. There is no different effect between males and females before and after interven-
tion. The study suggested improving physical activity, especially locomotor in intellectual disability, to
prevent injury.
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