Jurnal SPORTIF: Jurnal Penelitian Pembelajaran m
Vol. 10 No. 2, August 2024, pp. 189 — 201 )'

d https://doi.org/10.29407/js_unpgri.v10i2.23108

The running and jumping game model is effective in improving
physical motor disorders in children with mentally retarded

Slamet Raharjo!@¢, Mahmud Yunusd [rmantara Subagio®d, Raja
Mohammed Firhad Raja Azidin3def,

1Department of Sport Science, Faculty of Sport Science, Universitas Negeri Malang,
Semarang No. 5 Street, Malang, East Java 65145, Indonesia.

2Department of Sport Coaching Education, Faculty of Sport and Health Science,
Universitas Negeri Surabaya, Lidah Wetan, Surabaya, East Java 60213, Indonesia.

3Faculty of Sports Science and Recreation, Universiti Teknologi MARA, 40450 Shah
Alam, Selangor, Malaysia.

Received: 13 June 2024; Revised: 1 July 2024; Accepted: 27 July 2024; Available online:
31 August 2024.

Abstract

This study aims to demonstrate the effect of a running and jumping game model in
improving physical motor impairments in children with intellectual disabilities. A
pre-experimental design method was used, involving 15 male children aged 11-12
years with intellectual disabilities, who were selected through purposive sampling.
The running and jumping game model was conducted for 30 minutes per session,
with moderate intensity (60-70% HRmax), three times a week for four weeks. Data
collection involved measuring motor skill development, namely running speed and
jump height, between pretest and posttest using a 40-meter run test and vertical
jump test. Data analysis was conducted using a paired sample t-test with a 5%
confidence level. The results showed a significant difference in running speed
between pretest and posttest (8.98+0.07 vs. 7.66+0.09 seconds; p=0.001).
Similarly, jump height analysis showed a significant difference between the pretest
and posttest (21.57+0.98 vs. 31.43+1.72 cm; p=0.001). This proves that the
running and jumping game model effectively improves motor skills impairments in
children with intellectual disabilities.
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INTRODUCTION

Play is a crucial element in child development (Gordon Biddle et al.,
2013). It influences all areas of development, including learning about
oneself, others, and the environment (Ahmed et al., 2023). Play also

promotes social, emotional, cognitive, and physical development in ways
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that cannot be achieved through other means. Through play, children learn
how to interact with peers while building essential schemas about the real
world. Despite the perception of play as merely a pastime for caregivers,
extensive research has highlighted its significance for every child (Gordon
Biddle et al., 2013). The concept of play is complex and multifaceted,
leading to various definitions. It can be defined as an activity undertaken for
enjoyment or recreation, particularly in a learning context (Carrington et al.,
2023).

Learning through play has emerged as a crucial strategy to
encourage active student engagement in physical activities (Parker et al.,
2022). Policymakers, researchers, and educators now advocate that
learning through play is developmentally appropriate, as it fosters curiosity
in school-aged children and facilitates the challenging transition from
kindergarten to formal schooling (Parker et al., 2022). However, there needs
to be more evidence and practical guidelines on effectively implementing
play-based learning in formal school settings and the conditions that support
its success.

In the context of physical education, learning through play is equally
important for children with special needs, including those with intellectual
disabilities (Ozkan & Kale, 2021). Physical education provides opportunities
for all students, including those with special needs, to improve their physical
fitness, motor skills, and overall health (Moghaddaszadeh & Belcastro,
2021). While the general approach in physical education for children with
special needs does not differ significantly from that for typically developing
children, there are critical differences in the delivery and adaptation of
instruction to meet the unique needs of these children (Siller et al., 2021).
For children with intellectual disabilities, physical education activities must
be carefully designed to accommodate their limitations while promoting
motor skill development (Yu et al.,, 2022). Effective physical education
programs for special education students require specialized training for

educators, who must be equipped with strategies to adapt physical activities
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and instructions to suit the diverse abilities of their students (Bertills et al.,
2019).

Special education is a specialized form of education that addresses
the needs of children with disabilities, including those with intellectual
disabilities (Benitez et al., 2022). Intellectual disabilities are characterized
by below-average intellectual functioning that begins during the
developmental period. Children with intellectual disabilities have limitations
in mental functioning, communication skills, self-care abilities, and social
skills (Endriyani & Yunike, 2017). Furthermore, intellectual disabilities are
known to affect interpersonal relationships and practical skills, leading to
motor skill limitations (Tomaz et al., 2017; Memisevic & Djordjevic, 2018;
Top, 2021; Kang, 2021). Children with intellectual disabilities often
experience delays in motor development due to their motor responses not
evolving into typical motor patterns, resulting in lower motor skill levels
(Indardi, 2015). According to Jeoung (2018), children with intellectual
disabilities generally exhibit weaknesses in movement skills, poor physical
health, lack of coordination, diminished awareness of their surroundings,
and deficiencies in both gross and fine motor skills. While previous research
conducted by Monteiro et al. (2022) has explored the role of physical activity
and play in the development of motor skills in children with intellectual
disabilities, but still found gaps in the research results regarding the specific
impact of structured and game-based interventions such as running and
jumping game models. Most existing studies focus on unstructured physical
activity or do not isolate specific types of games designed to target motor
skill improvements.

Observational studies, such as those by Choi and Cheung (2016)
and Jacinto et al. (2021), have provided valuable insights into how
structured physical activities can benefit children with intellectual disabilities,
particularly in real-world settings. These studies highlight the importance of
targeted interventions that are adaptable to the needs of these children and
demonstrate significant improvements in both motor and cognitive

development. This study was conducted at State Exceptional Schools in
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Kedungkandang, Malang City, due to its accessibility and the availability of
a suitable population that aligns with the study's objectives. Building on
these findings, this study aims to demonstrate the effect of a running and
jumping game model in improving motor skills impairments in children with
intellectual disabilities, offering a more targeted approach to enhancing their

physical development through structured play.

METHOD

This study employed a pre-experimental method with a one-group
pretest-posttest design. Seven male children with intellectual disabilities,
aged 11-12, were selected as subjects. The subject sampling technique
used non-probability sampling. Informed consent was obtained from their
classroom teachers before the intervention. All procedures in this study
were approved by the Research Ethics Committee of Universitas Negeri
Malang (UM) (No: 04.07.4/UN32.14.2.8/LT/2024).

The research team implemented and supervised the running and
jumping game model. The procedures for providing treatment, namely in a
way transferring a flag over a 10-meter distance, frog jumps, stacking cans
over a 10-meter distance, jumping through hoops, zig-zag running over a
10-meter distance, jumping while heading a ball, figure-eight running,
jumping over obstacles, jumping through hoops and obstacles, followed by
a forward run. On the school's open field, these activities were conducted
for 30 minutes per session, three times a week for four weeks (twelve
meetings).

The data collection procedure assessed physical motor development
by measuring running speed and jump height across different meeting
times. Data were collected at two key points: the pretest conducted during
the first meeting and the posttest conducted during the twelfth meeting.
Quantitative measurements were obtained using a 40-meter run and vertical
jump tests. These tests were administered individually to each child at both
the beginning (pretest) and the end (posttest) of the intervention period,
ensuring consistency in the testing environment. The 40-meter run test was

conducted on a flat, open field, where children were instructed to run as fast

https://doi.org/10.29407/js_unpgri.v10i2.23108
192 10 (2) 2024 | 189-201


https://doi.org/10.29407/js_unpgri.v10i2.23108
https://ojs.unpkediri.ac.id/index.php/pjk
https://portal.issn.org/api/search?search%5b%5d=MUST=keyproper,keyqualinf,keytitle,notcanc,notinc,notissn,notissnl,unirsrc=JURNAL+SPORTIF&search_id=1705780
https://portal.issn.org/api/search?search%5b%5d=MUST=keyproper,keyqualinf,keytitle,notcanc,notinc,notissn,notissnl,unirsrc=JURNAL+SPORTIF&search_id=1705780

Slamet Raharjo, Mahmud Yunus, Irmantara Subagio, Raja Mohammed Firhad Raja Azidin.
The running and jumping game model is effective in improving physical motor disorders in children with mentally
retarded

as they could. The vertical jump test was performed using a standardized
measuring device, with children asked to jump as high as possible from a
standing position. Each test was repeated three times, and the best result
was recorded. The tests used for children with intellectual disabilities had a
reliability of 0.911 and a validity of 0.894. These high reliability and validity
scores indicate that the tests are both consistent and accurate when
measuring motor skills in this population. The tests were specifically chosen
because they have been validated for children with intellectual disabilities,
ensuring that the assessments accurately reflect their motor capabilities.
Moreover, the tests were administered under standardized conditions to
minimize variability and ensure reliable results across different sessions.
This makes the findings of this study robust and applicable to similar
populations.

Data analysis included descriptive statistics to present the mean +
standard deviation (SD), normality testing using the Shapiro—Wilk test, and
difference testing using a paired sample t-test with a 5% confidence level.
Effect size evaluation using Cohen's d. Cohen classified effect sizes as
small (d = 0.2), medium (d = 0.5), and large (d = 0.8) (Sullivan & Feinn,
2012). All statistical analyses were performed using SPSS software version
26.

RESULT
The normality test results show that all data (running speed and jump
height) was normally distributed (p = 0.05).

Table 1. Results of analysis of running speed (seconds) and jump height
(cm) between pretest and posttest

Parameters n Pretest Posttest Normality p-value
. 0.189t1
Running speed (s) 7 8.98+0.07 7.66+0.09* 0.114% 0.001
. 0.6091
Jump height (cm) 7 21.57+0.98 31.43+1.72* 0.958# 0.001

Description: (*) Significantly different from pretest (p < 0.001). Data are presented as mean+SD. P-value was
obtained by paired sample t-test. (1) Normality test results on the pretest (p = 0.05). (#) Normality test results on
the posttest (p = 0.05).
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Figure 1. Average running speed (seconds) and jump height (cm) between pretest and posttest.
(*) Significantly different from pretest (p < 0.001).

Based on Figure 1, the results of the Paired Sample T-test show that
there was a significant difference in running speed between pretest and
posttest (8.98+£0.07 vs. 7.66+£0.09 seconds; p=0.001), and the effect size
was large with a Cohen's d value of 16.373. Similarly, jump height analysis
showed a significant difference between the pretest and posttest
(21.57+0.98 vs. 31.43+1.72 cm; p=0.001), and the effect size was large with
a Cohen's d value of 7.044.

DISCUSSION

The results of this study show an increase in both running speed and
jump height after implementing the running and jumping game model for
four weeks. This indicates that the application of play-based models is a key
element in child development (Nery et al., 2023). Implementing game
models provides opportunities for children to adapt to others and their
environment, thereby positively impacting motor development, cognitive
abilities, and problem-solving skills (Sutapa et al., 2021; Tapia-Fuselier &
Ray, 2019). The game model used in this study aimed to encourage children
to engage in physical activities and stimulate muscle movement (Sutapa et
al., 2021), which is crucial in enhancing fundamental motor skills as a
strategy to promote more complex movement skills (sports skills), increase
physical activity participation, and gain physical health benefits during
childhood (Moghaddaszadeh & Belcastro, 2021; Fizi et al., 2023).
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For children with special needs, particularly those with intellectual
disabilities, physical education plays a vital role in supporting their overall
development (Molina Roldan et al., 2021). Play-based activities like the
running and jumping game model can be especially beneficial in helping
these children improve their motor skills, physical fitness, and even social
interactions (Sutapa et al., 2021). Children with intellectual disabilities often
experience delays in motor development, and targeted interventions like the
one in this study can help address these deficits by providing structured
opportunities for physical activity (Kavanagh et al., 2023). Play can enhance
various aspects of child development, such as increasing bone density
(Heidemann et al.,, 2013), improving gross and fine motor skills, and
stimulating muscle growth (Burhaein, 2017). Additionally, play can
physiologically enhance neurogenesis and increase endorphins, serotonin,
melatonin, and growth hormones (Suri et al., 2017; Gligoroska &
Manchevska, 2012). Ruffin (2019) reported that cognitive play tends to
elevate children's comprehension and boost their immune systems during
growth and development.

They implemented a running and jumping game model, including
activities like transferring a flag over a 10-meter distance, frog jumps,
stacking cans over a 10-meter distance, jumping through hoops, zig-zag
running over a 10-meter distance, jumping while heading a ball, figure-eight
running, jumping over obstacles, jumping through hoops and obstacles,
followed by a forward run. These games must be adapted to the conditions
of children with intellectual disabilities (Bauer et al., 2023), such as using
simple or effective language for instructions during the intervention. This is
important when dealing with children with intellectual disabilities (Ninnoni,
2019). Several studies have revealed that individuals with Profound
Intellectual and Multiple Disabilities (PIMD) of all ages face significant
communication challenges, with limited understanding of speech and
communication at a pre-symbolic or proto-symbolic level (Chadwick et al.,
2019; Herbuela et al., 2021). Emotional understanding of children is crucial

for their engagement in the given interventions (Ninnoni, 2019). Adapting
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interventions is a form of specialized service that bridges the concept of play
for children with special needs, ensuring that they receive the same benefits
from physical education as their typically developing peers.

In recent decades, substantial evidence has been reported that play-
based physical activities positively impact physical and mental health in
children and adolescents (Mahindru et al., 2023). A study by Dimitri et al.
(2020) reported that regular and sustained play-based physical activity can
improve cardiovascular fitness levels and long-term health into adulthood.
Moreover, physical activity in the form of play is considered one of the most
critical determinants of health status in children (Fonseca Del Pozo et al.,
2017).

The findings of this study demonstrate that the running and jumping
game model is effective in improving motor skills in children with intellectual
disabilities. This success aligns with the study’s primary objective of
enhancing physical development through structured play-based
interventions. The results reinforce the importance of integrating structured
physical activities into special education programs. Such integration offers
a practical approach to addressing motor skill impairments and promoting
overall well-being in children with intellectual disabilities.

Based on these findings, it is recommended that educators and
therapists incorporate running and jumping game models into the regular
physical education curriculum for children with intellectual disabilities.
Teachers and caregivers should receive further training on adapting these
activities to meet each child's specific needs. This will ensure that the
interventions are both accessible and beneficial.

Future research could explore the long-term impacts of such
interventions, including their influence on physical, social, and cognitive
development over time. Despite the positive outcomes observed, several
limitations should be acknowledged. First, the sample size was relatively
small, which may limit the generalizability of the findings to a broader
population. Second, the study was conducted over a short period (four

weeks), leaving the long-term effects of the intervention unknown. Future
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studies could benefit from extended follow-up periods to assess the
sustainability of motor skill improvements. Lastly, the study focused
primarily on quantitative measures of physical performance. Future
research should include qualitative assessments to understand better the
subjective experiences and challenges associated with the running and

jumping game model.

CONCLUSION

Based on the results of this study, it can be concluded that the
running and jumping game model, conducted three times per week for four
weeks, is effective in improving motor skills impairments in children with
intellectual disabilities. This intervention has proven to be a valuable tool in
enhancing the motor skills of these children, supporting their overall
development and participation in physical activities. To maximize the
benefits of this intervention, it is recommended that educators and
therapists integrate the running and jumping game model into the regular
physical education curriculum for children with intellectual disabilities.
Additionally, teachers and caregivers should receive training to adapt these
activities to meet the specific needs of individual children, ensuring that the
intervention is both accessible and effective. Further research could explore
the long-term effects of this model to determine its sustained impact on

motor skills and overall well-being.
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