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Abstract Sports and physical activities contribute to
developing the kinetic and cognitive abilities of children
with intellectual disabilities (IDs). These activities promote
physical competence, social inclusion and quality of life for
children with 1Ds. This quasi-experimental study aimed to
identify the effect of using a training package (TP) on
improving the physical and kinetic abilities of children with
IDs. Twenty-six (26) children with disabilities enrolled in
a special education center in Muscat, Oman participated in
this study. These participants were divided equally into two
groups (control and experimental). Children in the
experimental group received their sports activities by TP
for 8 weeks, while children in the control group received
their sports activities via the conventional method used in
the center. To measure physical and kinetic abilities, 6 tests
were applied to the children in the control and experimental
groups as pretests and posttests: Countermovement Jump
Test (CMJ), Free Countermovement Jump Test (FCMJ),
Static Balance Test, 5m Sprint Test, Hand Grip Test, and
Back Lift Strength Test. The results showed that there were
statistically significant differences between the control and
experimental groups on all posttests of physical and kinetic
ability in favour of children in the experimental group who
underwent the TP. The study recommended the use of TP
in Omani special education institutions and centers. TP
enhances the physical fitness and kinetic and physical skills
of children with IDs.
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1. Introduction

Any society's interest in children with disabilities is a
social and economic necessity, and a standard by which we
can judge the sophistication and progress of this society,
and the extent of its care for all its citizens. The field of
intellectual disability attracts the attention of many
researchers. This interest is due to the conviction that
children with intellectual disabilities, like other members
of society, have the right to life, and the shift from
considering them as an economic burden on their societies
to viewing them as part of human wealth [1]. Children with
IDs can practice various motor activities appropriate to
their physical and mental abilities. Therefore, physical and
Kinetic activities are considered essential input for children
with disabilities to help them in their mental, cognitive,
social, and emotional development. Movement is the
activity and basic form of life, and through it, self-
realization and knowledge are acquired at all levels [2].

A physical activity program that is carefully designed
and directed to specific goals significantly affects the
development of physical fitness in children with IDs [3].
Relying on the close connection between the development
of physical fitness and exercise, Xu et al. [4] emphasized
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the importance of carefully adapting physical exercise to
the needs and abilities of each child with the aim of
developing and improving his/her physical fitness, while
Wouters et al. [5] indicated that children with IDs have low
levels of physical fitness. Therefore, there is an urgent need
to increase the physical activity, fitness and motor skills of
persons with disabilities.

The term IDs refers to a limitation in cognitive abilities
and intellectual functions (1Q less than 70), accompanied
by a defect in adaptive behavior (daily living skills and
social skills), and manifested before the age of 18 [6].
Therefore, these deficits in mental functions and social
skills affect the effective interaction between children with
IDs and others. The prevalence of IDs is estimated at
around 3% in any society [7]. IDs are classified into four
categories: mild, moderate, severe, and profound [8].
Despite these classifications, children with IDs have the
ability to learn if they have educational facilities, teaching
methods, and trained teachers.

Practicing sports activities is one of the physical and
functional therapies for children with IDs. In other words,
practicing physical activities by these children contributes
to their health and protects them from diabetes, blood
pressure, heart disease and obesity. Practicing sports
activities is also one of the most successful methods of
educating and rehabilitating children with 1Ds [9]. Physical
activities have positive psychological, health and social
effects on children with disabilities [10]. Therefore, motor
skills are essential skills in various sports and physical
activities, but 65% of children with IDs show low levels of
proficiency in mastering motor skills [11]. As a result,
persons with disabilities suffer from problems in motor
milestones, motor development, sensory functions, motor
control, balance skills, and concentration [12,13]. In this
regard, Kavanagh et al. [11] recommended highlighting
intervention strategies to address the low level of motor
skills among children with IDs. Zarei et al. [14] stressed the
use of exercise training programs for the influence of these
programs in improving the motor skills of children with IDs.
Accordingly, the researchers of the current study believe
that educational and training packages are therapeutic
programs and interventions that contribute to improving
the physical and kinetic abilities of children with IDs.

Recently, attempts have emerged to reduce the problem
of the dependence of children with I1Ds on others, through
the use of assistive educational technology, represented by
TP. TP is a method of self-education. Individual education
is considered one of the special educational methods that
suit children with I1Ds. TP is defined as education based
on individual learning and based on basic multimedia
components,  activities, alternatives, sources of
knowledge, and assessment and learning methods that
help the learners progress according to their abilities,
characteristics, interests, learning style, and their own
pace to achieve a set of educational goals [15]. There are
many methods of individual and self-learning which focus
on the learner. The programmed instruction, computer-
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assisted instruction, TPs, and instructional modules are
examples of individual and self-learning methods [16].

TP is an integrated, well-organized educational unit that
directs the learner’s activity and achieves pre-defined goals.
The TP includes educational and cognitive materials that
take into account individual differences, enhanced with
tests, activities, and various educational methods. The
significance of TP educational portfolios also lies in the
fact that they provide content and multiple choices through
which learners are accustomed to making decisions, taking
responsibility, and continuous reinforcement thanks to
continuous and immediate feedback. The TP educational
portfolio also takes into account the learner's speed and
level and helps achieve cooperation and interaction
between the teacher and the learner. It can also be used in
various academic subjects and helps children avoid some
negative situations, such as feelings of fear, failure, and
feelings of inferiority. It works to encourage creativity and
innovation and consolidate the philosophy of continuous
learning [17].

To achieve continuous learning, children with IDs need
to move one or more parts of their body. Performing the
movement requires muscular work with force and at a
certain speed, and the children must endure the movement
of their bodies for a specific period of time. A good level
of these physical abilities helps the individual to do their
work without feeling tired while still having some energy
left to enjoy leisure time. These abilities are considered
inherited characteristics that distinguish each individual
from the other [3]. They can develop through continued
training and exercises for strength, endurance, speed, and
joint flexibility. All of these qualities are related to the
physical condition and motor abilities of the children, as
their physical, sensory and cognitive abilities develop
through training and practice, and these qualities do not
depend primarily on the physical condition, but rather
depend mainly on motor control. Motor control comes
through the ability of the central nervous system and the
peripheral nervous system to send precise signals to the
muscles for the purpose of completing motor abilities.

Many children with IDs have clear deficiencies in motor
development and the skills it includes, such as walking,
balance, and other motor skills that require neuromuscular
control and coordination [18]. This results in a deficiency
in sensory-motor perception. Children with IDs are unable
to cognitively process the stimuli present in their
environment appropriately, or even to classify and analyze
them in a way that comes to the mind of a non-disabled
individual, which makes them unaware of many items in
their environment, and how to deal with them [19]. The TP
is considered one of the modern educational methods that
contribute to developing sensory-motor performance and
physical and psychological abilities. The spread of learning
bags has increased due to the benefits they achieve, their
educational and health importance, and the ease of learning,
organizing and implementing them. When choosing the
bag, the participants’ age, gender, psychological state, and
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motor level are taken into account, as well as the gradual
transition to the equivalent level, that is, from difficult to
more difficult, and determining the time period for
applying the content of TP.

According to the above, the idea of choosing the TP
came from the belief in its great benefit to children with
IDs in the motor, psychological, social, and recreational
aspects. Furthermore, some previous studies recommended
the necessity of employing TP in teaching children with
IDs and their effectiveness in academic achievement and
acquired skills [16,17]. These studies also indicated that
there is difficulty in teaching children with IDs using
conventional teaching methods, noting the low inclusion
of TP in schools and institutions for children with IDs.
The results and recommendations of these studies
therefore encouraged the importance of designing TP to
improve the physical and kinetic abilities of children with

IDs.
Contemporary educational trends emphasize individual

learning that focuses on the learner more than the subject
matter in order to reveal his/her inclinations, readiness,
abilities and self-skills. Therefore, traditional teaching
methods do not meet the educational requirements that
have increased during the twenty-first century. There is an
urgent need to expand educational programs and services
by developing educational programs that are compatible
with the needs of children with IDs. Therefore, the
educational package represents one of the individual
learning models that help in teaching children with
disabilities. The current study is considered one of the
studies that aims to pay attention to children with IDs in
the physical, social, and psychological aspects by using
modern  educational trends that emphasize the
individualization of learning, and the use of TP. In other
words, the current study aims to identify the effects of TP
on the physical and kinetic abilities of children with IDs by
answering the following main hypothesis: Are there
statistically significant differences between the mean rank
of the control and experimental groups on physical ability
posttests due to the effect of a TP?

2. Materials and Methods

2.1. Research Design

A Non-Equivalent Group Design was used in this study.
This design is a type of quasi-experimental design [20].
This design conducts a pretest and posttest on control and
experimental groups to measure the effect size of the
independent variable on the dependent variable [21]. The
current study measured the effect size of TP (independent
variable) on physical and kinetic abilities (dependent
variable) by implementing six tests that measure these
abilities of children with IDs.

2.2. Participants

A purposive sampling was chosen, consisting of 26

children with mild 1Ds, aged from 10 to 14 years. These
children enrolled in a special education center in Muscat,
Sultanate of Oman. This center was purposively chosen
due to the availability of the required number of children
with mild IDs and the collaboration of the center’s principal
and teachers with the researchers. The children were
divided equally into two groups: an experimental group
(n=13) that received TP for 8 weeks, and a control group
(n=13) that received their sports activities via the
conventional method used in the center. The children's
physical abilities were measured before and after the
training period using six tests: CMJ, FCMJ, static balance,
5-meter speed, grip strength, and back muscle strength test.
Table 1 shows the distribution of participants according to
group and gender. It is clear from Table 1 that the control
group consisted of 8 males and 5 females. Whereas, the
experimental group consisted of 7 males and 6 females.

Table 1. Participants' demographic data
Croup Gender Number
Male 8
Control
Female 5
Male 7
Experimental
Female 6

2.3. Data Collection

This study used six physical ability tests, which are as
follows:

i.  CMJ: Itis a vertical jump test performed by having an
athlete quickly squat to a self-selected depth and then
jump as high as possible. Jump performance is
measured by estimating the jump height using either
flight time.

ii. FCMI: The player is in a squatting position with legs
open at shoulder level and his/ her feet on the ground
[22]. The hands must be at waist level, and they
cannot be used while jumping. Performance on this
test is measured by Optojump.

iii. Static balance: The individual's ability to maintain the
body's position and control his/her center of gravity is
measured by standing on one foot [23]. The best time
for the three attempts is calculated, which is the time
that begins from the moment when the foot is lifted
off the ground until some performance errors are
committed and balance is lost.

iv. The 5m Sprint Test: The player must cover a distance
of 5 meters in the shortest possible time, and the
running time is measured using Brower TCI timing
system [24].

v. Hand Grip Test: The player is asked to hold the
dynamometer after extending the arm and then press
the device as hard as possible. The player must not
touch his/her body or any external object and must not
move his wrist during performance. Performance on
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the test is measured by calculating the best one
attempt out of two attempts [25].

vi. Back Lift Strength Test: The test measures the
strength of the back muscles by having the player
stand on a dynamometer [26]. The head and torso
should be in line. Performance on the test is measured
by giving the player two consecutive attempts, the
results of the best of which are counted.

2.4. Training Package (TP)

The TP was prepared to be applied to children aged
between 10-14 years by reviewing previous research [5, 16,
17, 27]. TP included 24 sessions, 3 sessions per week and
45 minutes per session. TP was applied to the children of
the experimental group for a period of 8 weeks, 3 sessions
per week, while the children of the control group received
recreational activities followed by a special education
center in Muscat, Oman. TP included the following:

*  Trainer and trainee guide.
e  Power Point presentations.
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1. Unit One: (4) lessons to acquire basic movements
(walking - running - jumping).

2. Unit Two: (4) lessons to develop transitional speed

3. Unit Three: (4) lessons to develop muscle strength for
the arms and legs

4.  Unit Four: (4) Developing motor balance

Unit Five: (4) lessons: Developing reaction speed.

6. Unit Six: (4) Developing the ability to exert effort

o

2.5. Psychometric Properties of the Tests and TP

Physical ability tests, and TP were reviewed by 7
specialists in physical education and sports sciences. These
reviewers provided comments and suggestions on TP and
tests. Physical ability tests were conducted on a sample of
18 children with IDs who were not participants in the
current study. Table 2 shows the reliability using
Cronbach's Alpha Formula. Table 2 and Figure 1
demonstrate the reliability values for physical ability tests.
These values ranged from 0.992 to 0.704.

. Instruction file Table 2. Reliability coefficients of physical ability tests
*  Movement training games. Tests Cronbach's Alpha
*  Hearing and visual aids. oMy 0.984
e Evaluation forms (tests). '
e  Sessions and the goal of each session. FCMJ 0.940
It is represented in the basic practical applications Speed test 5 meters 0.940
(kinetics), as it contains (6) training units, each training Static balance 0.992
unl't (_:o_ntalns (4) lessons apd includes a number of training Grip strength 0.861
activities necessary to achieve the desired goals of the bag
during that period which are: Back muscle strength test 0.704
]
Cronbach's Alpha
1.2
0.992
1 0.984 0.94 0.94
0.861
0.8 0.704
0.6
0.4
0.2
0
CcMJ FCMI Speed test 5 Static balance Grip strength Back muscle

meters

Figure 1.

strength test

Reliability coefficients of physical ability tests
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2.6. Research Procedures

The research procedures include the following:

e Obtaining ethical approval from the Humanities
Research Center at Sultan Qaboos University.

e The Special Education Center in Muscat was
purposively chosen due to the availability of a
sufficient number of students with mild IDs.

*  Developing TP and physical ability tests through
review of literature.

* A meeting was held with the physical education
teacher at the special education center to provide him
with information about the idea of the current study.
This teacher underwent an intensive two-day
workshop on how to implement TP sessions on
students with IDs.

e Students with IDs were randomly divided into two
groups: control (n=13) and experimental (n=13).

*  Pre-physical ability tests were conducted on the
control and experimental groups.

*  The children of the experimental group joined TP for
two months from February 4, 2024 to March 28, 2024.

*  Post-physical ability tests were conducted on the
control and experimental groups.

e  The Mann-Whitney test was used due to the small
sample size in the current study.
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3. Results

Before answering the main hypothesis in the current
study, the performance of the two groups on the pre-tests
was verified before the children of the experimental group
joined TP. Figure 2 indicates that there are differences
between the means of the control and experimental groups
in the pre-physical ability tests. To examine these
differences, the Mann-Whitney test was used. Table 3
shows the results of Mann-Whitney test on physical ability
pretests.

Table 3 shows that there were no statistically significant
differences between the mean rank of the control and
experimental groups on all of pre-physical ability tests.
These results confirm the equivalence between the two
groups on all pretests and before the children of the
experimental group joined TP.

Results of the main hypothesis: Are there statistically
significant differences between the mean rank of the
control and experimental groups on physical ability
posttests due to the effect of a TP? Figure 3 indicates that
there are differences between the means of the control and
experimental groups in the post-physical ability tests. To
examine these differences, the Mann-Whitney test was
used. Table 4 shows the results of Mann-Whitney test on
post-physical ability tests.
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Figure 2.

Means and standard deviations of the control and experimental groups on the pre-physical ability tests
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Table 3. Results of Mann-Whitney test of the control and experimental groups on pretests

Tests

Group M S.D Mean Rank  Sum of Ranks U z Sig.
CMJ (cm) Control 8.70 6.693 13.65 177.50 82.500 -.103 918
Experimental 7.97 4.187 13.35 173.50
FCMJ (cm) Control 7.89 5.398 11.38 148.00 57.000 -1.411 .158
Experimental 10.60 6.209 15.62 203.00
Speed test 5 meters(s) Control 2.27 276 12.38 161.00 70.000 -.745 457
Experimental 2.32 .296 14.62 190.00
Static balance (s) Control 5.76 2.385 14.50 188.50 71.500 -.679 497
Experimental 5.30 2.393 12.50 162.50
Grip strength (kg) Control 12.09 3.675 12.35 160.50 69.500 -770 441
Experimental 13.27 3.355 14.65 190.50
Back muscle strength (kg) Control 26.46 4.474 14.27 185.50 74.500 -514 .608
Experimental 25.57 5.689 12.73 165.50
40
30
: botl
10
whesb_ _«BLL
e 3 e 3 o 3 e 3 e 3 2 i)
= 5] = 5] = 5] = 5 = 5 < @
8§ € &§ £ & E€ &8 E & E & E
g g g g g g
o] i) 3 s g 3
cml FCMJ Speed test 5 Static balance  Grip strength Back muscle
L meters strength
Figure 3. Means and standard deviations of the control and experimental groups on the post-physical ability tests
Table 4. Results of Mann-Whitney test of the control and experimental groups on posttests
Tests Group M SD Mean Rank  Sum of Ranks U z Sig.
CMJ (cm) Control 8.96 6.471 9.38 122.00 31.000 -2.745 .006
Experimental 15.80 4.488 17.62 229.00
FCMJ (cm) Control 9.64 6.554 9.08 118.00 27.000 -2.951 .003
Experimental 16.18 4.977 17.92 233.00
Speed test 5 meters(s) Control 2.14 .363 17.85 232.00 28.000 -2.900 .004
Experimental 1.81 131 9.15 119.00
Static balance(s) Control 7.69 4171 8.96 116.50 25.500 -3.032 .002
Experimental 21.61 13.781 18.04 234.50
Grip strength (kg) Control 1480  5.179 10.58 137.50 46.500 -1.949 .051
Experimental 18.57 3.768 16.42 213.50
Back muscle strength (kg) Control 28.50 4.774 10.23 133.00 42.000 -2.186 .029
Experimental 38.03 12.117 16.77 218.00
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Table 4 showed that there are statistically significant
differences between the mean rank of the control and
experimental groups on all post-physical ability tests in
favor of the children in the experimental group.

4. Discussion

The results indicated that there were statistically
significant differences between the mean rank of the
control and experimental groups in all physical ability
posttests in favor of the children of the experimental group.
Therefore, these results confirm the effect of TP in
improving physical and kinetic abilities of children with
IDs. TP contributed to enhancing the muscular potential of
the leg muscles, which led to a significant improvement in
the height of the vertical jump with and without using
hands. In addition, TP contributed to improving the muscle
strength of the upper limbs and back.

These results indicate that the content of TP helped
develop the physical and Kinetic performance of the
children in the experimental group. TP contained
educational (visual and auditory) and applied topics that
gave the opportunity for children in the experimental group
to progress according to the requirements of skill
performance through self-learning. Also, the children of
the experimental group watched the parts of the skill to be
learned and the illustrations, which contributed to
improving their performance on all post-physical ability
tests. The educational video designed by the researchers
also helped the children in the experimental group master
the performance skills included in the six physical tests.
Moreover, the use of TP by the experimental group helped
increase the duration of practicing the skill performance.
TP sessions helped raise the awareness of the children of
the experimental group of the motor task to be learned
through the task sheet and the trainer’s instructions. In this
regard, Abu-Shihab & Al-Odaily [28] stressed the
effectiveness of training programs and TP in mastering
football skills for children with Down syndrome. The
researchers also attribute the distinction of the
experimental group to the method followed by the trainer,
who was the main focus of the educational process during
TP sessions.

The results of the current study were consistent with
studies that confirmed the effectiveness of TP in improving
the physical and kinetic abilities of children with
disabilities [5, 27, 29]. Other studies have also indicated the
effectiveness of movement-based educational programs in
developing kinetic skills such as balance, speed, and
coordination in children with disabilities [2, 30, 31, 32].
The researchers in this study suggest that the physical
training program (TP), implemented over 24 sessions
distributed across 8 weeks, provided children in the
experimental group with the necessary physical and motor
skills. While longer interventions might yield more
significant results, the research team opted for the 8-week
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duration based on evidence indicating that structured, high-
frequency programs (3 sessions/week) can produce
measurable improvements in physical abilities among
children with intellectual disabilities (IDs) within this
timeframe. Consequently, the TP program effectively
enhanced the abilities of children with IDs in the
experimental group. It addressed their needs through a
scientifically — grounded approach  that fostered
sportsmanship, acceptance of competition, resilience in
defeat, and teamwork regard. Pushkarenko et al. [33]
recommended that societies adopt the term physical
literacy for its positive impact on the physical activity of
persons with disabilities. The results of a meta-analysis that
analyzed 14 studies indicated that exercise training
programs improved various types of motor skills for
persons with IDs [14]. In addition, Kavanagh et al. [11]
conducted a meta-analysis of 26 studies. The results
indicated that there were significant differences between
children with and without IDs in mastering fundamental
movement skills related to locomotor, object manipulation,
balance, running and throwing. Jacinto et al. [34]
concluded that practicing physical exercises, activities, and
physical education programs reduces anxiety and enhances
the quality of life for children with disabilities. Abbas et al.
[35] showed that the pattern of daily physical activity for
Kuwaiti children with IDs was insufficient for health
benefits and there was an inverse correlation between body
mass and level of physical activity. This study
recommended enhancing awareness of physical activity for
children with IDs by organizing training programs and
workshops in special education centers. In general, there is
a positive effect of bags in developing the kinetic and
physical skills of children with IDs, which confirms the
significance of integrating TP and motor educational tools
into training and rehabilitation programs for children with
disabilities in Omani special education institutions and
centers. On the other hand, pre-service physical education
preparation programs and university courses can contribute
to raising university students’ awareness of sports for
children with disabilities, in addition to promoting a culture
of volunteer work with them [36, 37].

5. Conclusions

This study aimed to identify the effects of a TP on the
physical and kinetic skills of Omani children with IDs. In
general, educational and training packages have positive
effects on the physical and kinetic skills of children with
disabilities. As a result, this study demonstrates that the use
of a training package significantly improves the physical
and kinetic abilities of Omani children with intellectual
disabilities. The results support the implementation of
training packages in special education centers to enhance
physical fitness and motor skills. Future research should
explore the long-term effects of training packages and their
application in different educational settings. Additionally,
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raising awareness about the importance of physical activity
for children with IDs can contribute to more inclusive and
effective educational practices. Further research should be
made using larger numbers of children. One limitation of
this study was the small sample size. Therefore, further
research should be made using larger numbers of children.
Research should explore sex-specific effects of TP
interventions.
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