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Abstract

The aim of the research was to develop rehabilitative exercises accompanied by
electrical stimulation based on the perception of pain for women aged 5055 years, and to
identify the effect of these rehabilitative exercises accompanied by electrical stimulation—
based on pain perception—on treating certain cases of peripheral neuropathy in women
within the same age group. Accordingly, the researcher hypothesized that there would be
statistically significant differences between the pre- and post-test results of the
experimental group's electromyography (EMG) measurements, as well as statistically
significant differences between the pre- and post-test results of pain level measurements
using the Visual Analogue Scale (VAS) for the experimental group. The experimental
research methodology was adopted using a one-group experimental design. The boundaries
of the current research population were defined as women aged 50—55 years, with a total
number of 9 patients who regularly attended the Al-Karkh Hospital / Physiotherapy Unit.
All of them were deliberately selected using the comprehensive enumeration method,
making up 100% of this population sample. The tests were determined, and rehabilitative
exercises accompanied by electrical stimulation based on pain perception were designed.
The experiment began with the pre-tests, followed by the implementation of these
exercises. The duration of each rehabilitation session ranged from 28.5 to 32.36 minutes,
with three sessions per week held on Sunday, Tuesday, and Thursday. Each session
included four exercises and continued for eight consecutive weeks, resulting in 24
rehabilitation sessions. The experiment concluded with the post-tests. After processing the
research results using the SPSS system, the conclusions and applications indicated that the
rehabilitative exercises accompanied by electrical stimulation based on pain perception
were suitable for women aged 50-55 years suffering from certain cases of peripheral
neuropathy. These exercises had a positive effect on improving the EMG signals of the
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gastrocnemius muscles in both the right and left legs by increasing the peak level and
reducing the spread area of the electrical signal. They also helped reduce pain levels as
measured by the Visual Analogue Scale (VAS) in cases of peripheral neuropathy. It is
essential to pay attention to the duration of the transitional rest period between electrical
stimulation and the application of rehabilitative exercises based on pain perception when
rehabilitating women aged 50-55 years with peripheral neuropathy. Furthermore, it is
necessary to rely on the use of TENS (Transcutaneous Electrical Nerve Stimulation)
current type when rehabilitating women in this age group to help reduce VAS-measured
pain levels.

Keywords: Rehabilitative Exercises, Local Electrical Stimulation, Pain Perception,
Peripheral Neuropathy.

Introduction:

Rehabilitation exercises are a means of stimulating the locomotor system and contribute
to reducing the occurrence of exacerbations in various injury cases. In addition, these
exercises play a role in supporting progress in functional efficiency to accelerate the
recovery of motor, physical, and physiological capabilities, while taking into account the
psychological factor following the injury. Integrating rehabilitation exercises with what
technological means provides requires adherence to precautions, including the necessity of
medical supervision when experimenting with technical rehabilitation protocols, and
observing a scientific approach that is free of speculation or imposing personal experience.
This is because this matter does not accept risking the condition of the injured person,
especially neurological injuries, which are among the most difficult sports injuries due to
the physiology of the nervous system and its anatomical composition, which requires
familiarity with many of the sciences that assist in sports rehabilitation in physical
education and sports science.

"Neurons are the foundation of the brain's working mechanism. They do not operate
randomly, but rather as a network, organizing themselves into groups to specialize in
processing different types of information, thus regulating the brain's working mechanism
and making it more organized and precise) ".Alwan, 2012, p. 76)

“There are two types of nerve cells that emerge from the brain and spinal cord, either
covered or not covered with melanin. The main part of the stem is surrounded by a
membrane that reaches a thickness of (8 nanometers) in the melanin-covered cells. The
melanin is outside the stem and separates from the cell membrane. The melanin membrane
is segmented every (1-3) millimeters by nodes called (Renveir nodes), as shown in Figure
(2-2) below) ”.Al-Ali and Hussein, 2016, p. 117)
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"The nervous system is the body's means of establishing a connection between the sense
organs and the reception and response to events in the internal and external environment.
It is the center of thinking, decision-making, initiation and control of actions. It performs
its function of dominating and controlling all parts of the body and is responsible for any
movement emanating from the body, starting from eye movement and ending with the large
muscles. The nervous system also plays a major role in motor performance at all levels ".
)Kamash, 2008, p. 210)

The general task of the nervous system is to stimulate the various vital organs in the
body to continue to function, and in the case of continuous stimulation, the speed of the
organism’s motor activity increases. (Wadi and Al-Janabi, 2005, pp. 79-80)

“In the anatomical structure of the central nervous system (CNS), the spinal cord is
located below a number of alpha and succinate nerves located here. Connected to this cord
is the medial pons (Medulla Oblongata), then the pons and the midbrain, which together
form the brainstem and cerebellum (Brain stem), which is important in the process of motor
regulation during exercise, as it controls the place and position during movement in
cooperation with the brainstem. The brain is divided into two hemispheres connected to
each other by several nerve fibers. There is an area that connects the nerves of the
cerebellum to the brain with the nerves of the spinal cord, in addition to the thalamus, which
is responsible for sensation, and the hypothalamus, which controls involuntary signals ”.
)Al-Ali and Hussein, 2016, p. 128)

The researcher believes that women at the age or stage of menopause often suffer from
some cases of neuropathy other than cases of peripheral neuropathy resulting from modern
diseases, malnutrition or excessive obesity. These affect the fear of neuromuscular
movement due to the pain that affects those extremities, and then their cumulative effect is
in the weakness of muscle strength, which is one of the components of the motor system
controlled by the voluntary peripheral nerves. Any weakness or pain in the contractile
processes and neuromuscular coordination to produce movements will cause an
exacerbation of muscle weakness resulting from nerve weakness and then confusion of
movement, and entering a stage of potential more susceptible to the disease risks that the
lack of movement at this age in particular for women.

"Peripheral neuropathy can thus be defined as a dysfunction affecting the nerves that
originate from the brain and spinal cord, particularly those that connect to the extremities,
such as the hands and feet. This type of inflammation causes a weakening or loss of normal
nerve function, leading to pain, excessive sensitivity, and weakness in the affected person's
extremities) ".Al-Shafi'i, 2024, p. 127)

"The causes of these peripheral nerve inflammations are multiple, including certain
infections, injuries, specific diseases, or genetic diseases, etc., and the symptoms in those
affected include numbness, tingling, and tingling in the hands and feet, or feeling as if they
are wearing tight gloves or tight socks, thinning of the skin, low blood pressure, frequent
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dropping of objects from the hands when carrying them, excessive sweating, and digestive
problems such as diarrhea or constipation, in addition to sexual dysfunction, especially in
men. Specialist doctors have encountered problems in directing those affected to exercises
that can be applied to reduce the symptoms of these inflammations and recover) ".Abdul
Jawad, 2016, p. 11)

The researcher believes that women aged (50-55) years who are in a normal condition
find it difficult to practice warm-up exercises and prepare the muscles for the contraction
processes required by various exercises, especially for those who have not practiced
physical activity regularly in the nature of their lives, so how about those who suffer from
some cases of peripheral nerve inflammation, which calls for finding alternatives to
strengthen the work of the muscles whose improvement in contraction processes is
reflected in improving the action of nerve signals positively, and among these methods is
the technique of local electrical stimulation.

"Electro Muscle Stimulation (EMS) technically means muscle contraction by delivering
electrical waves to the muscle. These electrical waves are generated by a special electronic
device and distributed through the ends of the electrodes to the surface of the skin directly
above the muscles to be stimulated. In general, the electrodes are lined with an adhesive
material so that they stick to the skin and facilitate the waves' transmission to the stimulated
muscle. These waves resemble the potential action of waves coming from the central
nervous system to stimulate the muscle to contract) ".Malatesta & Others, 2003, p: 574)

"The T.E.N.S. current for stimulation is low voltage and is delivered by electrodes
placed over the skin at the ends of the muscle (its origin and its insertion). This combines
two currents, one low and the other high frequency, to close the pain gate, while the first
stimulates the pain-transmitting nerve fibers, which leads to the release of natural
endorphins in the body) ".Jeffrey, 2009, pp. 136-137)

“The nerve cell is in a state of permanent electrochemical stability until it is stimulated
by a message transmitted from a neighboring nerve cell. When the message arrives from
one nerve cell to another, the receiving cell allows the entry of positive ions at a rate of
about (100) million ions per second, which changes the charge of the receiving cell from
the negative (normal) state to the positive state, forcing this cell to transmit the message
through the axon towards the neighboring cell, so that this cell returns to the normal
negative charge, awaiting another new message) ”.Al-Masha’la, 2010, p. 32) (Al-Atoum,
2010, p. 60)

"The electrical muscle stimulation current is pulses with a beginning and end determined
by parameters represented by the gradation of its intensity, and the number of times is
usually determined by the type and specifications of the device used, and it varies according
to the medical, therapeutic, or sports use. In sports use, it is done through experimentation
and adaptation, which is the method that the pulse takes from its beginning to its end. Its
most common use is the gradation of intensity for each pulse, and the pulse undulation has
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several forms determined by the specifications of the stimulation device used) ".SALIBA
&SALIBA, 2011, p: 20)

“The duration of electrical stimulation for one session should not be less than (10
minutes) at most) ”.Alawi and Abdel Fattah, 2000, p. 130)

Electrical stimulation is considered a type of isometric training, so this type of training
should not be relied upon alone, but rather it should be combined with another type of
training) ." .Al-Rabdi, 2004, p. 31)

Transcutaneous electrical stimulation (TENS) takes advantage of short duration, high
repetition rate, low intensity galvanic pulses above the sensory nerve threshold and below
the motor nerve threshold. It is believed that pain-induced fiber transmission is either
peripherally inhibited or there is activation of central inhibitory fibers, similar to the
original proposed gate control theory of pain relief from TENS) .".SALIBA & SALIBA,
2011, P: 20)

The researcher believes that when activating the integration processes between physical
movements of rehabilitation exercises and electrical stimulation of muscles, it is necessary
to adhere to the specifications of choosing the means and type of exercises that suit the
specificity of some cases of peripheral nerve inflammation for women aged (50-55) years,
and the effect of the direction of the resistance of this force on the working muscles that
support the strengthening of neuromuscular control by strengthening the muscles targeted
for rehabilitation to treat this common injury, and by virtue of the specificity of the burden
that falls on the leg muscles, the need for balance tools and rubber ropes is considered a
necessity to complete the therapeutic rehabilitation protocol as resistances that target the
muscles to strengthen the nerves of this case.

“When preparing rehabilitation exercises, there are factors that must be taken into
consideration in rehabilitation, which are the number of exercises used, the starting position
from which each exercise begins, the performance rhythm of each exercise, the degrees of
intensity with which each exercise is performed, the correct testing of rehabilitation
exercises, the range of motion of the exercise, and the physiological endurance curve for
rehabilitation exercises) ”.Jamal, 2005, p. 20)

"The intensity of muscle contraction depends on the intensity of the stimulus, as the
muscle fibers that make up the muscle have different degrees of excitability. Some of them
contract in response to a weak stimulus, which means that these fibers have high degrees
of excitability, while other muscle fibers contract in response to a stimulus of greater
intensity than the first, which means that these fibers have a relatively low degree of
excitability compared to the first type) ".Jalal al-Din, 2007, p. 85)

As for* the performance of static contractions, which are characterized by a relatively
constant contraction state in which the amount of muscle tension is compatible with the
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degree of external resistance encountered by the muscle or group of muscles involved .
)Sayed, 2019, p. 268)

Balance devices differ in their material or their effect on the body’s balance. They are
of the following types: sponge devices, such as a thick, highly flexible mat that makes the
individual feel the softness of its flat surface; rubber devices, which are in the form of
models that players walk on; large Chinese rubber balls filled with air; and solid plastic
and wooden devices that have a narrow base and a wide surface)) .".Frizzell & Dunn, 2015,
P: 43

“Also, to maintain balance, the direction of the nerve impulses from the cerebral cortex
is directed towards the muscles that increase the body’s control over stability in unnatural
conditions of balance. In fact, muscle tension continues to contract in some muscles to
maintain balance or maintain posture without us feeling it unless we focus on it or increase
this tension according to what is required to ensure the feeling of balance”. Bronner &
Other, 2013, P(365 :

After this digression to clarify this explanatory framework for the injury specificity and
the independent variable in this research, the importance of this research is represented by
the intended productivity to provide support to both doctors and therapists in the physical
therapy department at Al-Karkh Hospital/Physiotherapy Department in order to help
injured women who suffer from pain in cases of long standing to speed up recovery from
this injury other than cases of peripheral impairment resulting from modern diseases,
malnutrition or excessive obesity. The problem of the research lies in the fact that through
the researcher’s reviews of the physical therapy department at Al-Karkh Hospital and her
observation of the slow recovery processes from some cases of peripheral nerve
inflammation for women aged (50-55) years, and the reliance on medical drugs with limited
exercises, and the need for rehabilitation exercises that help those injured with these
inflammations to overcome them, which prompted the lack of specialized rehabilitation
exercises that meet or are consistent with the instructions of doctors who emphasize their
regular application, the researcher directed to try to experiment with accompanying
rehabilitation exercises For electrical stimulation, the research aims to prepare
rehabilitation exercises accompanying electrical stimulation according to the feeling of
pain. For women aged (50-55) years, and to identify the effect of rehabilitation exercises
accompanied by electrical stimulation according to the feeling of pain in treating some
cases of peripheral nerve inflammation for women aged (50-55) years, and the researcher
assumes that there are statistically significant differences between the results of the
electrical signal measurement tests (EMG) before and after the experimental research
group, and there are statistically significant differences between the results of the pain
measurement tests (V.A.S) before and after the experimental research group.
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Method and procedures:

The problem of the current research imposed the adoption of experimental research with
a single experimental group design, considering that it is not possible to choose a control
group as stated in this problem due to the lack of integration of physical therapy in the
manner required by doctors. The boundaries of the current research community were
women aged (50-55) years, totalling (9) infected women who visit Al-Karkh Hospital /
Physical Therapy Department, who were diagnosed with some cases of peripheral nerve
inflammation other than cases of peripheral neuropathy resulting from modern diseases,
malnutrition or excessive obesity. After the researcher confirmed their laboratory analyses
and clinical examinations of nerve mapping in this hospital that there were no injuries in
the limbs or complications that do not allow the application of rehabilitation exercises, they
were all chosen intentionally using the comprehensive enumeration method for the total
research sample at a rate of (100%) of this community. Also, to maintain the internal
integrity of the experimental design, their homogeneity was verified in the degrees of some
extraneous variables, as shown in the results of Table:(1)

Table (1) shows the results of the homogeneity of the degrees of the patients in the
research sample

Extraneous Unit of N [Mean Standard Skewness
Variables Measurement Deviation
| Injury Age | Day 9 1011 || o782 | -0216 |
"hronological Age | Year 9 5289 || 1616 | -0687 |
BOdz/Bl\f/IaIs)s Index Kg/m? o 2167 | 0707 0.606
(BIM) = Body weight (mass in kg) / Body length squared in meters, Torsion coefficient
between(1+)

The measuring tools for the recovery of some cases of peripheral nerve
inflammation for women were determined based on consultation with neurologists,
joints and fractures consultants at Al-Karkh Hospital / Department of Physiotherapy,
which were represented by an (EMG) device with a (Bluetooth) transmitter using two
sensors for each of the posterior gluteus muscle of the right and left leg. The results of
the (EMG) signal are obtained and analyzed with the (Myo Research XP 1.06.67)
program stored on a laptop computer. After synchronizing the movement of the injured
person to test standing on tiptoes for (3) seconds with a (SONY) camera whose speed
does not exceed (75 images per second), to take a reading of both the peak and area of
the (EMG) signal for each of the two muscles, and it was represented by the pain level
scale (V.A.S) graduated from (1-10) degrees to measure the degree of pain after
standing according to the patient’s ability to stand on the tips of the toes, as this
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measurement is done after (3) seconds of this type of Standing, i.e. one test was
conducted, which is balance, to measure the degree of pain in the feet and the electrical
signal of the posterior gluteal muscles of both the right and left legs of each injured
person from the experimental group, as shown in Appendices (1) and.(2)

Basics of preparing rehabilitation exercises accompanied by electrical stimulation
according to pain sensation and their applications:

R The goal of each exercise was determined to rehabilitate some cases of peripheral
nerve inflammation in women aged (50-55) years, and to reduce the level of pain
(V.A.S) in the posterior golf muscles of both the right and left legs, and to restore the
ability to stand on the feet without this pain.

R The electrical stimulation device (Radium B333) was used, which contains an
electrical transformer with switches that converts the direct electrical current into
electrical vibrations that are transmitted to the posterior gluteus medius muscles of both
the right and left legs by means of wire electrodes, the number of which varies from
one device to another. The number of these channels or electrodes is (10) channels that
help stimulate the muscles and nerves to prepare for the rehabilitation exercise in the
treatment session. It contains several types of electrical waves, from which the
(T.E.N.S) type was chosen for stimulation to suit some cases of peripheral nerve
inflammation in women aged (50-55) years, gradually from (110) Hz to (180) Hz to
stimulate the posterior gluteus medius muscles of both the right and left legs to
strengthen their work and increase their synergy, taking into account the ability of
women aged (50-55) years and their acceptance of this type of electrical stimulation by
adopting the principle of gradual increase in the degree of electrical stimulation, as
shown in Appendix.(3)

When electrically stimulating the hamstring muscles of both the right and left legs, care
was taken to place the electrodes on both sides of each muscle.

Electrical stimulation of the posterior gluteus muscles of both the right and left legs
was performed before rehabilitation with rehabilitation exercises targeting the
rehabilitation of some cases of peripheral nerve inflammation in women aged (50-55)
years.

The commitment to continuing comprehensive medical care and organizing periodic
evaluations by the consultants and specialists responsible for them at Al-Karkh
Hospital/Physiotherapy Department was taken into account.

The content of these rehabilitation exercises, tailored to suit each individual injured
weightlifter, includes the following:
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Dynamic stability exercises.
Balance board exercises.
Resistance Bands exercises in degrees.(5 ,4 ,3,2,1)

The difficulty of the rehabilitation exercises was determined by calculating the
maximum resistance received by all women suffering from pain in each rehabilitation
exercise, by adopting the pain level scale (V.A.S) by gradually applying the
rehabilitation exercises, as muscle strength gives an indication of a decrease in the
degree of pain, as Figure (1) shows the percentages of these exercises in the total
rehabilitation sessions applied to women aged (50-55) years:

B il

B Sl ool -
SRR

M el @l sl

Figure (1) shows the distribution of percentages across the various rehabilitation exercises.

Muscle pain relief was considered by gradually increasing the (T.E.N.S) current for
stimulation from (110) Hz to (180) Hz for a period of no less than (10) minutes in one
session.

After completing the electrical muscle stimulation, the injured were given an appropriate
rest period, after which rehabilitation exercises began.

The duration of the application of the rehabilitation exercises in each of the rehabilitation

sessions ranged from (24.36) to (28.22) minutes, with (3) sessions applied in one week on

810


https://jcope.uobaghdad.edu.iq/

Journal of Physical Education

v,
(P'E) Volume 37 - Issue (3) — 2025 Open Access
1990
~ A P-ISSN: 2073-6452, E-ISSN: 2707-5729

https://icope.uobaghdad.edu.iq

o _

the days (Sunday, Tuesday, Thursday) at a rate of (4) exercises in each session, which
continued for (8) consecutive weeks, so that the total number of sessions reached (24)
rehabilitation sessions, as shown in Appendix.(4)

The research experiment began by applying pre-tests on the infected women in the
experimental research group, numbering (11) infected women. These tests were applied in
Al-Karkh Hospital/Physiotherapy Department at ten o’clock in the morning on Wednesday,
corresponding to the date.(2024/25/12)

Rehabilitation exercises accompanied by electrical stimulation were applied according to
the feeling of pain on them during the period of their receiving physical therapy at Al-Karkh
Hospital / Physical Therapy Department, extending from Sunday corresponding to the date
(12/29/2024) until Thursday corresponding to the date.(2025/20/2)

After completing the rehabilitation exercises accompanied by electrical stimulation
according to the feeling of pain, the post-tests were applied on Sunday, February 23, 2025..
After the completion of this experiment, the data were automatically processed using the
SPSS system to extract the values of the percentage, arithmetic mean, standard deviation,

skewness coefficient, and the t-test for correlated samples
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Results:
Table (2) shows the results of the pre- and post-tests for the experimental research

group

Statistical Differences Processing for Sioni
Tests & Unit of | Measur | Comparison Between Pre- and Post-tests ﬁlcganl
Measurement ement Mean | sd nMea sder T Sig | ce
Pea | before 1(0.432 0.02
Righ | k 0.24 10.033 21.98 10.000| sig
¢ (V) after 0.672 0.01
Calf | Are | pefore [0.253 0.02 sig
Mus | a
0.077 (0.027 8.663 10.000
Electric |cle | (nV- | after 0.33 0.00
al s)
Signal Pea | before 0413 | 0.01 sig
(EMG) k 0.115 (0.015 23.55 10.000
Left Vv after 0.528 0.00
Cair Y :
Mus ;&re before (0.199 0.01 Sig
cle 0.061 [0.009 19.72 10.000
(nV- | after 0.26 0.00
s)
Pain Degree (V.A.S) | before [8.222 0.44
0.000| Ja
(Score) after 1.444 0.52 6.778 0.667 30:5

The differences are significant at a significance level of (0.05) and a degree of freedom
of (8) when the degree of) Say (less than (0.05)

Discussion:

From reviewing the results of Table (2), it is clear that women aged (50-55) years who
suffer from some cases of peripheral nerve inflammation have improved the post-test values
of the five dependent variables compared to what these values were in the results of the pre-
tests, which appeared clearly in the increase in the peak of the electrical signal (EMG) for
the right and left golf muscles to give an indication of the efficiency of muscle contraction
in the case of standing on the tips of the toes in the test measuring these electrical signals, in
contrast to the increase in the area of spread of the electrical signal (EMG) in this test to give
an indication of the lack of fatigue of these muscles targeted in this measurement. The results
also showed a reduction in the level of pain severity (V.A.S) for cases of peripheral nerve
inflammation by reducing their feeling of numbness, tingling and tingling in the hands and
feet. The researcher attributes the emergence of these results to the rehabilitation exercises
accompanying the electrical stimulation according to the feeling of pain, which the
researcher was keen to apply this integration in the rehabilitation protocol in which the age
and gender of the sample of women and the nature of their lives were taken into account, as
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they are not practicing sports activity in a way. Regularly, in addition to their constant feeling
of pain in cases of prolonged standing, which helped the low-intensity electrical stimulation
of the type (T.E.N.S) in preparing the muscles to perform exercises for a relatively short
period of time, by adopting the principle of gradually increasing its hertz to suit the size of
the muscle, the type of contractile work it performs, and the strength produced by this
muscle, in addition to the good suitability of the time period for the continuation of this
electrical stimulation, and the time period between receiving the stimulation and applying
the rehabilitation exercises, which was also taken into account for the length of each
rehabilitation exercise according to its difficulty according to the feeling of pain by adopting
the pain level scale (V.A.S) in determining the difficulties of each rehabilitation exercise,
and the repetitions appropriate for them without straining the muscles and in a logical
manner. This helped the internal responses to accept these exercises to have a clear role in
increasing the capabilities of each of the injured women and strengthening their muscles,
which had a clear effect in reducing pressure on the neurons of the nerve cells and their
branching dendrites by adopting the principle of relieving the burden on the system The
motor system includes bones, muscles and nerves. Strengthening any part of it reduces the
burden on the other part, depending on the physiology of the motor performance of the legs.
This role in the systematic integration of stimulation and exercises in a single rehabilitation
session, under the supervision of doctors according to sound standards, had a positive impact,
leading to improved results of the dimensional values and progress in the recovery of the
research sample of women in the experimental group.

“Sports rehabilitation is an organized, well-prepared and studied process carried out by
specialists to work on raising the functional efficiency of the injured organ and trying to
return it to the previous state it was in before the injury, and not allowing any deformities or
disruption to its function) ”.Banwan, 2019, p. 51)

“Kinesiology is the basis of sports rehabilitation, which derives its effect from the
scientific uses of various natural elements to treat injuries and manifestations of fatigue and
exhaustion in many cases, without these natural methods having side effects as is the case
with many unnatural chemical and radiological methods) ”.Bakri, 2020, p. 132)

"Transcutaneous electrical muscle stimulation (TENS) is a low-voltage device that
delivers current through electrodes placed over the skin at both ends of the muscle (its origin
and insertion). This combines two currents, one low and the other high-frequency, to close
the pain gate, while the first stimulates the pain-transmitting nerve fibers, which leads to the
release of natural endorphins in the body) ".Jeffrey, 2009, p. 137)

"The injured person must be trained to perform the exercises correctly and safely, and
provided with the necessary support and assistance to improve results. This includes working
to improve communication between the patient and the sports trainer or specialist physician,
and providing continuous follow-up to assess the individual's progress and modify the
program when necessary) ".Jacobs & Other, 2019, p: 245-255)
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"Messages are easily transmitted across neurons by neurotransmitters that permeate brain
cells, and large changes in the concentration of these neurotransmitters in certain areas of
the brain can alter our moods and affect our movement) ".Soussa, 2009, p. 11)

Likewise" ,repetition is the most important component of the rehabilitation exercise load
in developing the nerves' function aimed at improving neuromuscular control to restore the
body to its natural movements, especially in cases of weak neuromuscular control) ".Joan,
2023, p. 55)

Likewise* ,the diversity of static and dynamic muscle contractions in strength training is
of great importance, because overall strength lies in the ability to endure and control
powerful movements in both directions of these two contractions) ”.Thomas & Newton,
2017, p: 154)

“One of the advantages of electrical stimulation is that it leads to the development of a
strong stimulus for muscle growth, and it can be used to train specific muscle groups in
isolation. Therefore, it can be used in rehabilitation processes after injuries, and it serves the
same purpose as regular training, but in a short and abbreviated period. Its negative effects
cancel out the role of nervous and coordination functions in training) ”.Al-Anbaki, 2010, p.
97)

"The more electrical stimulation applied to the muscle, the greater the force of contraction
and the recruitment of the largest possible number of motor units, even if not all of them,
because involuntary electrical stimulation of muscles differs from voluntary contraction in
this respect, i.e. electrical stimulation to stimulate the muscle differs from voluntary
contractions) ".Al-Bishtawi and Al-Khawaja, 2005, p. 330)

Conclusions and applications:

R Rehabilitation exercises accompanied by electrical stimulation according to the
feeling of pain are suitable for sessions for women aged (50-55) years .Patients with some
cases of peripheral neuropathy.

R Applying rehabilitation exercises accompanied by electrical stimulation according to
the feeling of pain has a positive effect in improving both the EMG signals of the hamstring
muscles of both the right and left legs by increasing the level of the peak and reducing the
area of spread of this electrical signal, and reducing the level of pain intensity (V.A.S) in
cases of peripheral nerve inflammation.

R It is necessary to pay attention to the transitional rest period between electrical
stimulation and the application of rehabilitation exercises according to the feeling of pain
when rehabilitating women aged (50-55) years .Patients with some cases of peripheral
neuropathy.

R Itis necessary to adopt the type of current (T.E.N.S) when rehabilitating women aged
(50-55) years .Patients with some cases of peripheral neuropathy and pain relief (V.A.S).
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Appendices:

Appendix (1) shows the search tests for EMG images and the system window in the

computer. The raw signal sent to the electromyography device)
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Appendix (3) shows a picture of the electrical stimulation device (Rhidium B333).
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Appendix (4) illustrates a model of a rehabilitation session for applying rehabilitation
exercises accompanied by electrical stimulation according to the sensation of pain.

Third rehabilitation week: Seventh session.

Objective of the rehabilitation exercises: To treat some cases of peripheral nerve
inflammation in women aged (50-55) years.

First: Electrical stimulation session: for (10) minutes for each of the right and left gluteus
muscles at a frequency of (110) Hz.

Second: Rest period between electrical stimulation and rehabilitation exercises: (5) minutes.

Third: Planning and content of the rehabilitation exercises:

Exercise N Exerc.is Repetitic Rest B?t.wee Rest Bet.we Total Work
Duratio Repetitions Exercises Rest

1 2 sec 10 3 sec 120 sec 192 sec

2 3 sec 15 3 sec 120 sec 177 sec

3 3 sec 15 3 sec 120 sec 177 sec

4 2 sec 10 3 sec 120 sec 192 sec

(1) From the waist position, standing on a flexible mat, and alternate raising the legs and

raising the leg backward, alternating between the legs for (2) seconds.
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(1) From a standing position, resting the foot on the toes and pressing on a solid ground,
and raising the leg backwards, alternating between the two legs for (3) seconds, while

leaning on a chair to relieve pressure on the leg muscles.

je

(3) From a standing position, supporting yourself with the sole of your foot
and pressing on a low-height balance ball on a flexible mat using a base
extension board, and raising your leg backwards, alternating between the

two legs, for (3) seconds.
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Abstract

The aim of this study is to investigate the quality of life of foreign students studying at the
Faculty of Sport Sciences and international students studying at different faculties at DPU. In this
context, "University Quality of Life Scale" was applied to determine the quality of life of students.
The research data were obtained from a total of 272 students studying at the Faculty of Sports
Sciences, Faculty of Business Administration,Faculty of Education and Faculty of Engineering.
One-way ANOVA test was used for data analysis. The quality of life of the students,faculty,
gender,educational status, place of residence,leisure time, time of arrival in Turkey and finally
welfare level were analyzed . The quality of life of the student differed significantly according to
the faculty,gender,education level,place of residence,and leisure time. It was observed that there
was no significant difference in the variables of arrival in Turkey and welfare level.

Keywords: quality of life scale, foreign students, university students.

! Dumlupinar University, Institute of Graduate Studies, Department of Physical Education and Sports, PhD Student.
anoudsoub23@yaho.o.com . 00905528565343

2 ,Dumlobmar University, Faculty of Sports Sciences, Department of Coaches Training meryem.gulac@dpu.edu.tr,
0090579436113.

821


https://jcope.uobaghdad.edu.iq/
https://doi.org/10.37359/JOPE.V37(3)2025.2349
https://creativecommons.org/licenses/by/4.0/
mailto:anoudsoub23@yaho.o.com
mailto:meryem.gulac@dpu.edu.tr

Journal of Physical Education
v,
P E Volume 37 - Issue (3) - 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729
AN
https://jcope.uobaghdad.edu.iq
Introduction

Nowadays, institutions and organizations are working to protect their assets. For this
reason, it is necessary to monitor their quality on an ongoing and regular basis, especially in the
field of educational services. For this reason, the teaching and teaching program is in line with the
conditions of the times. Focus should be on activities that help students develop themselves
socially. Focus should be on actions aimed at increasing learning using methods, tools and
equipment that can be used in this sector. This is also balanced by changes in educational
institutions such as Universities, basic scientific research, and community services. According to
UNESCO (1998), the tasks of the new university are in parallel with changes in society. Take an
active role in solving major global, regional and local problems such as poverty, hunger, ignorance,
social exclusion and growing inequality at the international and national levels. Sustainable human
development, universal respect for human rights, gender equality, and the application of the
principles of justice and democracy in universities and society, in particular through the submission
of alternative proposals and proposals; Developing intellectual and moral understanding and
solidarity among nations and ethnic, religious, cultural and other groups through a peaceful and
non-violent culture, preserving and supporting cultural diversity, and promoting intercultural
understanding and compatibility. It also helps students understand the information, skills, attitudes,
values, and abilities that will guide them to become responsible and determined citizens, help them
change themselves and others, and improve the quality and effectiveness of the educational process
in all its aspects. It aims to strengthen the linkages between different levels and forms of education
in order to provide education for all and to raise the quality and effectiveness of the educational
process in various aspects (Erdem, 2005).

Quality is an important concept in almost all fields throughout human history. Its
importance is increasing day by day. Different concepts of quality have been developed in each
sector and product. The Turkish Language Association (TDK) generally defines quality as "the
measurable characteristic, quality, or feature that determines how something works and
distinguishes it from others" (TDK Biiyiik Sozliik).

Abrams defined quality of life as the degree to which people are satisfied or dissatisfied
with various aspects of their lives. Andrews (1974) pointed out that it is the individual's association
with satisfaction and pleasure that represents the quality of life. (Akt. Farquhar, 1995).

The concept of well-being encompasses many variables. Well-being can be defined as how
satisfied people are with their physical, psychological, and social functions and how uncomfortable
they are with the presence or absence of characteristics related to these aspects of their lives.
According to the World Health Organization, the concept of well-being is defined as a person's
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perception of one's place in life in relation to one's goals, expectations, standards, and interests
within the culture and value systems in which they live. Well-being can also be described as a
broad concept that is intricately influenced by an individual's physical health and condition
Psychological, his beliefs, social relationships, and his relationship with the environment around
him. (Wang ,2011, akt: Koksal, 2015).

Quality of life is the ability of an individual to achieve his desires, take advantage of
opportunities to develop his personality, participate in various activities, possess sufficient
resources in terms of quality, and believe that these resources are sufficient (Shin ve Johnson, 1978;
akt. Farquhar, 1995) The good life of the individual is to meet one's needs effortlessly, control
one's surroundings, make decisions freely, and find opportunities to develop oneself and live a
meaningful life" (Gitmez, 1980; Cilga, 1994, As a multidimensional and wide-ranging concept,
quality of life has become one of the important social indicators of individual and societal well-
being. (Koksal, 2015

Universities play an important role in the quality of life. They will increase the educational
and social programs offered to students. According to the quality of university life, the quality of
life expresses the feeling of satisfaction that is experienced throughout the student life. The concept
of quality of life is to have important opportunities for life, fulfill desires, and take advantage of
opportunities for personal development, there are many studies that have been conducted with the
aim of determining the quality of university life according to the area of interest. When studying
these studies, it has been observed that there are studies aimed at faculty members and
administrators, but the studies Aimed at students with limited numbers. The purpose of universities
is to prepare students in the scientific and professional field, and for this purpose the answers to
the following questions have been sought:

Is there a statistically significant relationship between the perceptions of foreign university
students and the quality of university life based on some variables (gender, educational status, the
college you study at, place of residence, how you spend your free time, when you came to Turkey,
level of well-being)?

It has always been required for individuals to be satisfied with their financial lives and their
current situation, to have their spiritual expectations adequately met, and to live their lives
according to standards. The higher the level of well-being of individuals, the more productive they
are. Negative behaviors in society will be high and they will be reversed. They are expected to
decrease. For this reason, the concept of quality of life dates back to the 1970s. Since then, it has
become an important topic of research.
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The goal was to make the school a place where students loved to go and come to willingly,
and to improve their school life. The aim was to study the quality of life levels of foreign students

studying at Dumlupinar University's Faculty of Mathematical Sciences and foreign students
studying in different faculties, adapting to changes, and achieving the university's goal
Represented by conducting high-level academic research. To achieve this goal, answers to the main
problem and sub-problems were sought.

Do the quality-of-life levels of foreign students in universities differ according to the basic
variables, and are the quality-of-life levels of students in universities considered a statistically
significant indicator?

This study aims to determine the existence of a statistically significant relationship between
some variables such as gender and age and the perceptions of university students about the quality
of life at the university. It also aims to determine the existence of a statistically significant
relationship between the variables that determine the quality of life levels of students and their
satisfaction with the university. When studying studies related to this topic, it becomes clear that
there are many studies in the field of quality of life. Research has been carried out in the field of
quality of life in education, although not Much research has been done, but research is ongoing.
However, there is research in the field of university quality of life. In this context, this study
includes a few studies in Turkey. It will contribute to the quality of university life.

As a result of this study, the necessary data will be provided to university administrators
and faculty members in order to create a higher quality university. Using this data and research
recommendations, a higher quality learning and living environment can be obtained. Higher
quality will lead to an increase in the number of students.

Methodology

In this section, the individuals involved in the research, data collection tools, data collection
methods, and statistical methods used in data analysis are discussed.

Research Form

The overall objective of the research is to determine the quality of life of international
students at Dumlupinar University. In this context, the quality of life of foreign students studying
at Dumlobnar University has been assessed according to variables such as college, gender,
educational status, place of residence, etc. Research is a survey model because it determines
students' opinions on a topic according to different variables.
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Research Sample

272 foreign students studying at Dumlupinar University in the academic year 2021-2022
formed our working group. 57 students from the College of Mathematical Sciences, 76 students
from the College of Business Administration, 76 students from the College of Engineering, and 63
students from the College of Education participated in our study.

Data Collection Tools

To collect data, the "University Quality of Life Scale" prepared by Hayriye ERIS was used.
The University Quality of Life Scale is a five-point Likert scale. The scale consists of 35 items.
The Cronbach Alpha internal consistency coefficient for the University Quality of Life Scale was
0.895, and the reliability of the retest was 0.886. Google Forms was used to reach students
studying at different colleges. Written consent was obtained from the Department of Physical
Education and Sport to apply the scale. Data collection took two weeks. A total of 275 students
participated in the scale applied to determine the quality of life of university students. 3 were
excluded. Students who participated in the study due to incompleteness of their answers.

Analysis

The data was analyzed using SPSS software. In this context, demographic variables were
first grouped and frequency and percentage analysis was performed. Then it was examined whether
the data followed a normal distribution, and the data were found to follow a normal distribution.
The One-way ANOVA test was used to analyze the data that followed a normal distribution.

Results

In this section, the categories generated by students' answers and expressions have been
shown.

Table 1: Analysis of all variables is presented

F Percentage
College
College of Sport Sciences 57 21,0
Business College 76 27,9
College of Engineering 76 27,9
College of Education 63 23,2
Total 272 100,0
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Sex
female 112 41,2
male 160 58.8
Total 272 100.0
Educational Status
Preparatory 70 25,7
Bachelor 124 45,6
Master 50 18,4
Phd 28 10,3
Total 272 100.0
Where to stay
Student Housing 39 14,3
Student Apartment 74 27,2
With the family 26 9,6
apartment 133 48,9
Total 272 100.0
How to spend your free time
Exercise 94 34.6
Reading Books 53 19.5
Travel 45 16.5
Sitting with friends 58 21.3
Other 22 8.1
Total 272 100.0
When did you come to
Turkey?
0-2 Years 186 68.4
2-5 Years 68 25,0
More than 5 years 18 6,6
Total 272 100.0
Level of well-being
Very bad 0 0,0
Bad 23 8,5
Normal 152 55,9
Good 91 33,5
Very good 6 2,2
Total 272 100.0

The research team includes 272 students studying at the faculties of Tigris University in
the academic year 2022-2023. 112 students (41.2%) of the research team are female, and 160
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students (58.8%) are male. 76 students (27.9%) are studying at the Faculty of Engineering, 76
students (27.9%) are studying at the College of Business Administration, 63 students (23.2%) are
studying at the College of Education, and 57 (21.0%) are studying at the Faculty of Mathematical
Sciences. 124 students (45.6%) of the study participants are undergraduate students, 70 students
(25.7%) are preparatory students, and 50 Two students (18.4%) are master's students, and 28
students (10.3%) are doctoral students. When asked about the type of housing, 133 of them
(48.9%) answered that they live in an apartment, 74 of them (27.2%) in an apartment, 39 of them
(14.3%) in university housing, and 26 of them (9.6%) with their families. It was also found that 22
of them (8.1%) had a health problem. When asked how they spend their free time. 94 of them
(34.6%) prefer to exercise, 58 (21.3%) prefer to spend time with friends, 53 (19.5%) prefer to read
books, 45 (16.5%) prefer to travel, and 22 (8.1%) prefer to do other activity. When asked when
they arrived in Turkey, 186 of them (68.4%) reported that they had been in Turkey for 0-2 years,
68 of them (25.0%) had been in Turkey for 2-5 years, and 18 of them (6.6%) had been in Turkey
for more than 5 years. When asked about their level of well-being, 23 students (8.5%) reported
that their level of well-being was poor, 152 students (55.9%) reported that their level of well-being
was normal, 91 students (33.5%) reported that their level of well-being was good, 6 students
(2.2%) reported that their level of well-being was very good, and no student reported that their
level of well-being was very poor.

Table 2: The Relationship between the College Variable and Quality of Life

Mean N S.D. F Sig.

College of SportSciences 16.208 .000
BusinessCollege 87.6316 57 10.47213
College of Engineering 90.5132 76 14.05560
Collegeof Education 98.7237 76 17.23763
Total 83.1905 63 10.01750

As shown in Table 2, there is a statistical difference when comparing the quality of life
between students attending different colleges [F (3, 268) = 16.208, p = 0.00]. The quality of life of
students of the College of Engineering (X = 98.72) is higher than that of the College of Business
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Administration (X = 90.51), the students of the College of Mathematical Sciences (X = 87.63),
and finally the students of the College of Education (X = 83.19).

Table 3: Relationship between sex and quality of life

Mean N S.D. F Sig.
male
female 92.0000 160 15.50897 4.060 .045
Total 88.3750 112 13.19645

As shown in Table 3, the quality of life of students by sex. When comparing, there is a
statistical difference [F (1,270) = 4.060, p = 0.045], as the quality of life of male students (X =
88.3750) is higher than that of female students (X = 92.0000).

Table 4: Relationship between educational status and quality of life

Mean N S.D. F Sig.
preparatory
Bachelor 94.9643 70 15.94547 9.455 .000
Master 93.9677 124 16.21047
Doctor 89.3000 50 13.51228
Total 83.4571 28 8.26497

As shown in Table 4, there is a statistical difference when comparing students' quality of
life with their educational status [F(3,268) = 9.455, p = 0.000]. The quality of life of ready students
(X =94.9643) is higher than that of undergraduate students (X = 93.9677), master's students (X =
89.3000) and finally doctoral students (X = 89.3000).

Table 5: The relationship between accommodation and quality of life

Mean N S.D. F Sig.
Student Housing
Student apartment 83.0769 39 10.22737 10.702 .000
Family 88.1081 74 10.18939
Accommodation
apartment 84.8462 26 11.89182
Total 95.1278 133 16.76460

828



https://jcope.uobaghdad.edu.iq/

Journal of Physical Education

P E Volume 37 - Issue (3) - 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729

~_

https://jcope.uobaghdad.edu.iq

. J

As shown in Table 5, there is a statistical difference in students' quality of life when
compared to where they live [F(3,268) = 10.702, p = 0.000]. The quality of life of students living
in an apartment (X = 95.1278) is higher than students living in a detached apartment (X =93.9677),
students living with their families (X = 84.8462), and finally students living in student housing (X
= 83.0769).

Table 6: The relationship between how you spend leisure time and quality of life

Mean N S.D. F Sig.
Exercise
Reading Books 91.2766 94 13.70770 2.705 031
Wandering 87.5660 53 13.19602
Sitting with 87.3556 45 16.03994
friends
Other 95.1207 58 16.41787
Total 88.5909 22 11.85090

As shown in Table 6, there is a statistical difference when comparing students' quality of
life with how they spend their leisure time [F(4,267) = 2.705, p = 0.031]. The quality of life of
students who spend their free time sitting with their friends (X = 95.1207) is higher than students
who spend their free time exercising (X = 91.2766), students who prefer to read books (X =
87.5660), and finally students who spend their free time walking (X = 87.3556).

Table 7: The Relationship between Time to Arrive in Turkey and Quality of Life

Mean N S.D. F Sig.
0-2 Years
Years2-5 91,2634 186 15.04266 2218 111
More than 5| ¢ 54 63 13.10064
years
Total 94.0556 18 15.58835

As shown in Table 7, there is a statistical difference in the quality of life of students when
compared to the period when they arrived in Turkey [F(2, 269) =2.218, p = 0.111]. The quality of
life of students who have spent more than 5 years (X = 94.0556) is higher than students who have
spent 0-2 years (X = 91.2634) and finally students who have spent 2-5 years (X = 87.5000).
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Table 8: Relationship between Well-Being and Quality of Life

Mean N S.D. F Sig.
bad
Normal 86.1304 23 9.46911 2.293 .078
Good 90.5263 152 12.83721
Very good 92.3077 91 18.21824
Total 79.5000 6 7.06399

As shown in Table 8, there is a statistical difference when comparing students' quality of
life to their level of well-being [F(3, 268) = 2.293, p = 0.078]. For students with a good level of
well-being, the quality of life (X =92.3077) is higher than for students with a normal level of well-
being (X = 90.5263), students with a bad level of well-being (X = 86.1304), and finally students
with a very good level of well-being (X = 79.5000) respectively.

Discussion

In this section, the results of a study on the quality of life of foreign students enrolled in
the Faculty of Sport Sciences at Tigris University and foreign students enrolled in other colleges
were discussed.

When examining the averages related to the quality of life by colleges, it is clear that
students in the College of Engineering and the School of Business have higher averages. A
significant difference has been observed among students from higher colleges. In other studies
conducted in this area, similar results have been found in terms of relationships with faculty. Sirgy,
Grzeskowiak, and Rahtz (2007) conducted a college-based study, focusing on the close
relationship between a student's perception of quality of university life.

A statistically significant difference was found between the levels of university quality of
life of male students by gender. Based on this result, it can be said that they find it more positive.
The results of this study differ from those found by Doganay and Sari (2006) in their study to
determine the quality of university life of students of Gilikurova University, as they found no
statistically significant difference between the sexes. Salic1 (2010) conductedA study on physical
education and sports students at Diizci University concluded that there was no statistically
significant difference between the sexes. The reason for the significant gender difference in this
study may be the difference in the profiles of students at the university. Low (2000) and Ren
(2009) found that the level of satisfaction of female students with their university life differed
significantly from the level of student satisfaction. In another study (Hayri et al., 2017), no
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statistically significant difference was found between the level of satisfaction of male and female

students and their quality of life.

The presence of statistically significant differences in the preparatory stage was determined
based on the educational status of the students and their quality of life. This is due to the fact that
these students did not start studying at university. This is different from the study conducted by
Hayriye (2017) which showed that there was no statistically significant difference between quality
of life and educational status.

It is about the satisfaction of international students with life and their change of residence.
There were statistically significant differences. It was found that students living in a home were
more satisfied. This is also important. These results are also consistent with the study of Akyol,
1993 akt. Vara ,1999 akt. Gegen, 2008) (Myers, 1995)The students' satisfaction with life in the
housing and shelter questionnaire was assessed for students living in homes. Students living in
student dorms were more satisfied with life. Similar results were reached for students living in
dorms. The effect of the living environment on life satisfaction: This result has been recorded in
other studies (Fouberg ve Tepper, 1997; In addition, both outcomes are consistent with
expectations, and support each other in terms of factors that affect students' quality of life.

When comparing students' life satisfaction scores with how they spent their free time, a
statistically significant difference was found in their life satisfaction scores based on how they
spent their free time. This difference was largely in favor of exercising and then sitting with friends.
Exercise helps people relax physically and mentally. Due to its effect on reducing stress, exercise
is believed to affect their life satisfaction. This finding is consistent with the study of Ergin et al.
(2011) which indicated that life satisfaction levels in sports practitioners are higher than non-
practitioners. The result of the study (Yavuz, 2019) supports the result of the current study, as
there is a statistically significant difference between life satisfaction levels and exercise.

When studying the averages related to quality of life according to the length of stay in
Turkey, it was observed that there was no statistically significant difference between the quality of
life and the length of stay in Turkey. This means that life satisfaction and quality of life are not
affected by the length of stay. A study conducted by Firat (2019) indicated that the satisfaction of
foreign students did not increase over time. Firat's study showed results similar to ours.

It was found that there was no statistically significant difference between quality of life and
level of well-being. The majority of students rate their level of well-being as normal and good. In
a study conducted by Demirel and Harmandar (2009) to identify factors that may be a barrier to
university students' participation in recreational activities, they found that 56.6% of university
students participating in the study have a normal level of well-being, while 30.6% of them have a
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good level of well-being (Demirel and Harmandar, 2009; Ozsaker (2012) also found in his study
that the level of well-being of young people is 54% of the normal level of well-being and 26.8%
of the level of good well-being (Ozsaker, 2012; 128). The results of the studies conducted are
consistent with the results of our study.

As a result, the quality of life at the university has been found to vary according to the
faculties, gender, educational status, place of residence, and how to spend leisure time, and there
are no statistically significant differences depending on the presence of a disease, the time of arrival
in Turkey, or the level of well-being. It is important to conduct studies in this direction in order to
improve the quality of life of foreign university students.
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Abstract

Basketball training no longer relies solely on coaches' personal experience or traditional
on-field repetition. Instead, it has undergone a qualitative shift thanks to the integration of
artificial intelligence (AIl) technologies, which have become effective tools in analyzing
performance and guiding training with precision and objectivity. In light of rapid
technological advancements, it is now possible to obtain accurate motion data that surpasses
human observational capabilities, enabling the design of individualized training programs
tailored to each player's needs. The research problem stems from field observations indicating
a decline in the performance level of several young basketball players during matches in the
Iraqi league. This decline is attributed to difficulties in maintaining a high level of physical
and technical performance throughout the game, especially during extended periods of play
or under conditions that require sustained high effort. This leads to a drop in passing accuracy
and weaker performance in one-on-one situations.In response to these challenges, the
researcher designed an innovative training program based on Al technologies, utilizing
performance sensors (Accelerometer & Gyroscope) to assess and analyze each player's
physical level and adapt training accordingly.The study adopted an experimental
methodology using two groups: an experimental group that underwent the Al-based training
program, and a control group that trained using traditional methods. The program lasted six
weeks, with two training sessions per week. The results clearly demonstrated the superiority
of the experimental group in developing speed endurance, as well as improving performance
in essential basketball skills such as passing and shooting. These findings highlight the
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effectiveness of integrating artificial intelligence and motion analysis in enhancing the
athletic performance of young basketball players

Keywords: Artificial Intelligence Techniques, Motion Sensors, Accelerometer, Gyroscope, Physical
Fitness Level.

Introduction

Basketball is a team sport that requires a high level of physical fitness and precise
technical skills, with explosive power, passing, and shooting skills playing a crucial role in a
player's on-court performance. Sports training no longer relies solely on coaches' experience
and intuition, as it once did. It has become more precise and effective thanks to technological
advances and artificial intelligence applications. In the modern digital age, it has become
possible to analyze athletic performance with an unprecedented level of accuracy, surpassing
traditional assessment capabilities. This has opened up broad horizons for designing training
programs aimed at developing each player's individual physical and skill capabilities. Recent
years have witnessed a remarkable development in the use of artificial intelligence
technologies in sports. In light of rapid technological development, it has become imperative
to integrate artificial intelligence technologies into training programs with the aim of
improving athletic performance based on players' physical level and enhancing training
efficiency through accurate assessment and real-time feedback.Recent studies have indicated
that artificial intelligence is capable of analyzing athletic performance with high accuracy,
which enhances the efficiency of individual and group training (D, K, M & ,J, 2021, pp.
1152-1170.(Especially in team sports like basketball, physical fitness plays a crucial role in
enhancing performance, as it directly impacts players' ability to execute basic skills.
Explosive power, passing, and shooting skills are among the key pillars that determine a
player's effectiveness on the court. It has become possible to employ smart sensors to
accurately analyze motor and physical performance levels, provide real-time data that helps
draw a comprehensive picture of the player's needs, and design training modules based on
that data. The use of motor performance sensors is Smart bands have become effective and
affordable tools for measuring and analyzing physical performance, especially in team sports
such as basketball. They are one of the most prominent applications of artificial intelligence
in sports, providing accurate data on a player's physical and motor condition, allowing
coaches to design individualized training programs based on each player's strengths and
weaknesses. These technologies also contribute to the development of specific physical
abilities, such as explosive power, which is the foundation for quick and sudden movements
such as jumping, lunging, and cutting. Explosive power plays a pivotal role in basketball,
particularly in quick movements such as jumping for a shot or rebound, and sprinting towards
the ball, in addition to enhancing basic technical skills, most notably passing and shooting.
Given this importance, this study sheds light on the impact of an Al-based training program
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adapted to the physical level of female players, using performance sensors as an accurate
analysis tool, to develop explosive power and improve passing and shooting skills. This
approach comes within the framework of the effort to enhance training efficiency and achieve
the highest possible returns from training modules, thus contributing to improving the team's
overall performance and supporting their path to achieving higher levels of professionalism.

Study problem

Many young female basketball players struggle to maintain a high level of physical and
technical performance during a game, especially during long periods of play or in conditions
that require high and sustained effort. Explosive power is one of the most important physical
requirements affecting the quality of skill performance, particularly in executing accurate
passes and effective shooting. However, a decline in this ability leads to decreased passing
efficiency, slower responses, and poor performance during one-on-one confrontations. Field
observations indicate that relying on traditional training programs that follow a uniform
pattern that does not take into account individual differences among players may be
insufficient to develop these crucial abilities to the desired extent. This calls for innovative
training methods that take into account each player's individual level. With advances in
artificial intelligence and sensor technology, modern technological solutions have emerged
that enable the accurate analysis of motor and physical performance through sensors such as
the accelerometer and gyroscope integrated into smart fitness bands. These devices provide
real-time, objective data that can be used to design individual training programs powered by
artificial intelligence, aimed at developing explosive power and improving basic skills such
as passing and shooting. From this perspective, the problem of the current study arises in the
following question:

How effective is an Al-based training program, based on physical fitness analysis using
motion sensors (accelerometer & gyroscope), in developing explosive power, passing and
shooting skills in young female basketball players?

Research objectives

1-Identifying artificial intelligence techniques according to physical level using the
motion sensor (Accelerometer & Gyroscope) and in developing explosive power, passing
and shooting skills among young female basketball players.

2-To identify the effect of a training program enhanced with artificial intelligence
techniques according to the physical level using the motion sensor (Accelerometer &
Gyroscope) in developing explosive power and passing and shooting skills among young
female basketball players.
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Research hypotheses

1-There are statistically significant differences between the pre- and post-tests of the
research sample in developing explosive power, passing and shooting skills among the
research sample.

2-There are statistically significant differences between the experimental and control
groups in developing explosive power and passing and shooting skills among young female
basketball players .In favor of one of the two groups

Research areas
Human field: (14) players from the young women of the Sulaymaniyah Sports Club
Time frame: from 10/11/2024 to 12/4/2025.
Spatial area: Sulaymaniyah.
Research methodology and field procedures.
Research methodology

Given the experimental nature of the research problem, the researcher saw that the
experimental approach is the most appropriate for addressing this problem, as it provides the
possibility of controlling the basic variables affecting the phenomenon being studied. It is
“an attempt to control all the basic factors affecting the dependent variable or variables in the
experiment, except for one factor that the researcher controls and measures its effect on the
dependent variable or variables) ”Abdul Hamid and Kazim, 2001, p. 105.(

Research community and sample

The research sample consisted of (14) players from the Sulaymaniyah Sports Club, who
regularly play basketball within the youth category at the Sulaymaniyah Club, and they were
chosen in a deliberate random manner. It is worth noting that (randomness in choosing the
sample does not mean spontaneity or improvisation, but rather requires accuracy and care in
applying the selection methodology) to ensure appropriate and objective representation of
the members of the original community) .Alam, 2010, p. 19( They were divided into two
groups, experimental and control, as they represent the research community faithfully.

Methods of collecting information, devices and tools
Information collection methods
1-Technical observation and experimentation.
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2-Personal interviews.
3-Tests and Measurements
Tools and equipment
measuring tape, whistle, indicators, Basketball number (6), stopwatch, target zone.
Measurement and testing
1- Explosive strength test Vertical jump test (Sargent) Alawi and Radwan, 1994 .
Purpose of the test: To measure the explosive strength of the leg muscles.

Performance Description: The tester stands after immersing his fingers in a special
substance (calbork) next to the scoreboard (or a fixed measuring tape). The tester raises his
special arm completely to its extension to place a mark for fingers on the board without
raising the heels and not raising the shoulder level of the special arm above the shoulder level
of the other arm. After that, the arm is lowered, the arms swing together forward and
backward with the knees half bent and extended to jump vertically to the maximum possible
height and place a new mark with the special arm and along its extension. The distance
between the two marks is a result of the strength of the jumping muscles in the vertical
direction.

Registration- :Measured in centimeters, the tester is given three attempts and the best
one is recorded.

2- Basketball passing test in different situations (Nelson & & Johnson, 1999, p. 143)

Tools: A ball, a wall, and 5 circles drawn on the wall. Each circle is approximately 50
cm in diameter. They are numbered sequentially.(5-1)

Marking Distribution: Markers are placed at various heights, ranging from 1.2 meters
to 2 meters above the ground. The purpose of this distribution is to simulate passing the ball
in various situations that require varying accuracy and passing power.

Description: The player stands 4.5 meters from the wall and passes the ball directly
towards the marks drawn on the wall (in the shape of a target). The player then receives the
ball and passes it back.

Score: The number of successful passes is calculated in a specified period of time (e.g.,
30 seconds).

3-Peaceful scoring test (Hammoudat and Jassim, 2005, p. 234)
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Purpose of the test: To measure the accuracy of ladder scoring.
Equipment needed: basketball court, basketball goal, whistle to start.
Number of attempts: Each player is given (10) attempts.

Points calculation: The player is awarded one point for each successful scoring event,
where the highest points a player can collect are (10) points.

4-Scoring test by jumping from under the basket (Jawad, 2004, p. 180)
Purpose of the test: To measure accuracy in scoring from under the basket.
Equipment needed: basketballs, basketball goal, stopwatch.

Number of attempts: Each player is given two attempts.

Calculating points: One point is calculated for each ball that enters the basket. The total
points obtained by the player in each attempt are calculated. Points are calculated for the
player for the best attempt within (30) seconds.

Field research procedures
Pre-tests

The researcher conducted pre-tests for the research sample of female basketball players
from the Sulaymaniyah Sports Club .On Sunday, November 10, 2024, the physical and skill
capabilities measurement tests were conducted on the Sulaymaniyah Club field, at 3:30 PM.
These tests aimed to collect primary data related to the study variables. In order to verify the
homogeneity and equivalence of the sample members in these variables, ensuring that all
participants start from a similar level when implementing the training program, the researcher
calculated the statistical value (T) to verify the absence of statistically significant differences
between the sample members in the pre-measurement stage

Sample homogeneity

Table 1. show Sample homogeneity

variable Unit of The middle The deviation | skewness
measurement mediator
explosive power right 34.50 34.5 1.160 0.517
Handling number 15.571 16 1.01 0.544

840



https://jcope.uobaghdad.edu.iq/

v,

Journal of Physical Education

(P'E) Volume 37 — Issue (3) — 2025 Open Access
1990

~_A P-ISSN: 2073-6452, E-ISSN: 2707-5729

https://icope.uobaghdad.edu.iq

.

Peaceful scoring a point 6.928 0.615 0.024
scoring from below a point 9.072 0.616 0.025
basket

Mutualism between two groups

Table 2. It shows the equivalence between the two research groups, the experimental

and the control.

control group experimental .
variable group value (t) ler\rzglr
Mean | SD | Mean | SD
explosive power 34.85 |1.345(34.142 10.899 1.168 0.266
Handling 15.14210.899 | 16.00 | 1.00 1.686 0.118
Peaceful scoring 7.00 10.577|6.857 [0.690 0.420 0.682
scoring from under the
9.142 [{0.690 | 9.00 |0.577 0.422 0.679
basket

*Moral at error level (0.05)>with a degree of freedom of.(12)

Main experiment

An Al-enhanced training program has been developed to develop explosive power,
passing and shooting skills in young female basketball players .Using ChatGPT technology,
the program's goal is to use artificial intelligence technologies to analyze the physical and
skill capabilities of young female players, then customize individual training sessions tailored
to each player's needs based on accurate data. Data is collected using advanced performance
sensors and motion tracking devices (accelerometer & gyroscope), then processed by

artificial intelligence technologies to provide personalized training recommendations.

Application period: The training program begins on Wednesday, November 13, 2024,
and continues until Wednesday, January 8, 2025.

Artificial intelligence is used to design innovative training strategies aimed at preparing

female athletes to compete.
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Players are classified into three levels (high, medium and weak) using the motion sensor.
The program extends over 8 weeks.
The program includes two training units per week, on Sundays and Wednesdays.

Focus on developing explosive power: The program includes targeted exercises to
improve explosive power, which is the basic physical ability in basketball that greatly affects
skill performance.

Improving basic skills: Specific exercises include improving ball control, passing,
dribbling, and shooting skills. Each drill is designed to reflect the players' physical and
technical abilities.

Gradual adaptation: The program features a gradual adjustment mechanism based on
the improvement of each player's physical abilities, ensuring maximum benefit from the
exercises.

Exercises are included that rely on periods of intense effort followed by controlled rest
periods based on data generated by the physical response.

Players' stress is analyzed and training loads are carefully adjusted to reduce the
possibility of injury.

The system uses artificial intelligence to analyze performance and provide weekly
updates on the training program based on progress.

The training load is distributed according to the players ’levels using an artificial
intelligence program.

Total number of training units: 16 training units over the course of the program.
The control group trains according to the trainer's curriculum.
Post-tests

The researcher conducted the post-tests on the players on Sunday, January 12, 2025.
She conducted the tests for explosive power and the skills of passing and shooting at the
Sulaymaniyah Sports Club stadium at (thirty past three). The researcher conducted the post-
tests with the same procedures as the pre-tests on the team’s players:

Statistical methods
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The data were processed to achieve the research objectives and hypotheses using
statistical methods. The researcher used the SPSS statistical package and the following

statistical laws:
1-Arithmetic mean.
2-The mediator.
3-Standard deviation.
4-Coefficient of skewness.
5-T-test for unrelated samples
6-T-test for correlated samples

Result

Table 3. Shows the arithmetic mean and value t calculated in the pre- and post-tests of
the control group

Test name Pre-test Post-test Mean T value | P-value
Mean SD Mean SD Deference
explosive power | 34.85 | 1.345 | 40.0 1.00 5.142 8.18 0.000

Handling 15.142 | 0.899 | 16.857 | 0.690 1.714 9.292 0.017

Peaceful scoring | 7.00 0.577 | 7.857 | 0.377 0.857 6.00 0.001

scoring from 9.142 | 0.690 | 10.143 | 0.899 1.00 4.583 0.004

below
basket

*Significant at 6 degrees of freedom and significance level(0.05) >

Table 4. Shows the arithmetic mean and value) t (calculated in the pre- and post-tests
of the control group

Pre-test Post-test Mean

Deference T value |P-value

Test name

Mean | SD | Mean SD

explosive power |34.142|0.899 [42.571 | 0.975 | 8.428 14.75 | 0.000
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Handling 16.00 | 1.00 | 18.0 | 0.577 | 2.00 9.165 | 0.000
Peaceful scoring | 6.857 |0.690 | 8.851 | 0.899 | 2.00 6.481 | 0.001
scoring frombelow | ¢ 4 10577 |11.571| 0786 | 2.571 | 8.647 | 0.000

basket

*Significant at 6 degrees of freedom and significance level(0.05) >

Table 5. Shows the differences between the experimental and control research groups.

variable control group experimental group
T value | P-value

Mean SD Mean SD
explosive power | 40.0 1.00 42.571 0.975 4.869 | 0.000
Handling 16.857 0.690 18.0 0.577 3.361 | 0.006
Peaceful scoring | 7.857 0.377 8.851 0.899 2.711 | 0.019
scoring from  |10.143 0.899 11.571 0.786 3.168 | 0.008

under the basket

*Moral at error level (0.05)>with a degree of freedom of.(12)
Discussing

The results of the study showed that there were statistically significant differences
between the experimental group and the control group in all studied physical and skill
variables (explosive power, passing, layup, and under-the-basket scoring), in favor of the
experimental group, as the experimental group showed a clear improvement in all studied
variables compared to the control group. This improvement is attributed to the integration of
modern technologies and advanced training methods, which indicates the effectiveness of the
training program based on artificial intelligence techniques and the use of motion sensors.
Explosive power: The players of the experimental group achieved a significant improvement
in explosive power (42.571) compared to the control group (40.0), with a (t) value of (4.869)
and a significant significance at the (0.000) level. This improvement is attributed to the
precise ability of the motion sensors to provide immediate and accurate feedback on motor
performance, and the precision of the training program in designing an individual training
load appropriate for each player, based on the data provided by the performance sensors. This
allows the training to be adapted to each player's physical condition, thus improving its ability
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to maintain explosive power, which helps players and coaches modify exercises and improve
the quality of movements during training. This is consistent with (Chollet, 2017) (that
artificial intelligence techniques contribute to designing individual training units based on
the physical level of each player, which increases the efficiency of physical development)
(Chollet, 2017, p. 154) and this was reinforced by (Baca et al., 2020) by saying (that the use
of modern techniques in training programs is an important factor in achieving excellence)
(Baca, Dabnichki, Heller & ,Kornfeind, 2020, p. 89). As for the skill of handling (passing),
the results showed that the experimental group recorded a higher average (18.0) compared to
(16.857) for the control group, and the value (t) (3.361) was significant (0.006). This indicates
that the use of artificial intelligence with motion tracking devices helped improve motor
precision and neuromuscular coordination during handling skills. Feedback plays a key role
in correcting motor errors as they occur, as feedback is important in accelerating the learning
process, as stated by Nizar Al-Talib and Kamel Al-Wais" :A person who knows their progress
and success will progress faster than someone who trains without this knowledge ".(Al-Talib
and Al-Wais, 2002, p. 124) In ladder scoring, the experimental group scored an average of
8.851, compared to 7.857 for the control group, with a t-value of 2.711 at a significance level
0f 0.019. This confirms that training using motion sensors contributed to improving balance,
motor timing, and spatial awareness during ladder scoring. Zhang et al., 2021, also confirms
this. (Artificial intelligence techniques are capable of analyzing fine motor patterns during
jumping and shooting, which supports the development of skill performance) (Zhang & all,
2021). The results of scoring from under the basket showed that the experimental group
outperformed the control group with an average of (11.571) compared to (10.143), and the
(t) value reached (3.168) at a significance of (0.008), indicating that the program helped
players improve movement timing, shooting angle, and appropriate force to reach the goal.
Here, (Pueo et al., 2017) shows that motion sensors can record acceleration and rotation and
identify fine motor errors around the basket (Pueo & al., 2017, pp. 218-227). These results
indicate that the use of artificial intelligence with motion sensors is not limited to just
collecting data, but rather contributes to improving the quality of performance through
“reinforced learning and precise individual training that suits each player’s physical and skill
characteristics. The continuous interaction between the players and the system is also
important ”.Smart is a psychological stimulant that increases concentration.

Conclusions and recommendations
Conclusions

1-The adoption of artificial intelligence techniques in sports training works to develop
the explosive power of young female basketball players.
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2-The adoption of artificial intelligence techniques in sports training works to develop
the handling skills of young female basketball players.

3-The adoption of artificial intelligence techniques in sports training works to develop
the skill of peaceful shooting among young female basketball players.

4-The adoption of artificial intelligence techniques in sports training works to improve
the jump shooting skill of young female basketball players.

5-These results underscore the importance of integrating Al technologies into sports
training, as sensors provided accurate analysis that helped improve physical and skill
performance.

Recommendations

1- Promoting the use of smart sensing technologies to accurately analyze motor and skill
performance, contributing to the development of detailed databases that help coaches design
targeted and effective training programs tailored to each player's needs.

2-Leveraging artificial intelligence technologies within training modules to dynamically
adjust training loads and provide training plans that address individual differences, thus
maximizing performance efficiency and improving individual training outcomes.

3-Encourage future comparative research comparing the effectiveness of Al-enhanced
training with traditional training methods, to measure the impact of technology on developing
the physical and skill performance of young female basketball players.

4-Developing smart training platforms and applications based on artificial intelligence
that provide immediate feedback and real-time performance analysis, enhancing self-learning
among female athletes and supporting continuous and accurate skill improvement.

Appendix
Sample training program exercises designed using artificial intelligence techniques
Proposed training unit to develop explosive power, passing and shooting skills
Training unit duration: 60 minutes Number of units per week: 2 units
Objective: To develop explosive power and basic skills (passing - shooting)
I-Warm-up (10 minutes) — for all levels

General Exercises (3 minutes): Light jogging + arm rotation + trunk rotation
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Dynamic warm-up (5 minutes): Foot speed drills, lateral jumps

Sensor-guided exercises (2 minutes): Small acceleration movements with motion

analysis to condition the target muscles.

2- Main exercise: Developing explosive power (20 minutes)

Exercise: Repeated vertical jumps with rubber resistance

Level | Intensity (resistance/speed) | repetition | Rest between rounds
High High 10 x 4 30seconds

average Medium 10 x5 40seconds
weak low 10 x 6 40seconds

¢ Monitored via sensors, and direct feedback provided.

3- Skill Exercise 1: Fast, Accurate Passing (15 minutes)

Exercise: Passing from the movement within the squares

Intensity o distance between Rest between
Level . repetition
(resistance/speed) colleagues rounds
High High 12 x2 Smeters 30seconds
average Medium 12 x3 4meters 40seconds
weak low 12 x 4 3meters 40seconds

Reaction time, number of accurate passes, and pass force are calculated via sensors.

4- Skills Exercise 2: Shooting under pressure (10 minutes)

Exercise: Shooting from the move after dribbling
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Level Intensity repetition Pressure type | Rest between
(resistance/speed) rounds

High High 6attempts x 2 mobile 30seconds

rounds defender
average Medium Sattempts x 2 |Fixed defender 40seconds

rounds

weak low 4attempts x 2 | No defender 40seconds
rounds

5- Cool down (5 minutes)

Stretching, stretching, and deep breathing exercises
Review quick performance data via the sensor's smart app.
Technical notes

Al can be used at the end of the module to provide individual player reports and
analytical reports to the coach.

Workouts change weekly as the player progresses based on data analysis.
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Abstract

This study aimed to assess and compare pulmonary function parameters between
trained padel players and physically inactive young adult males in Saudi Arabia. Forty-eight
participants (23 padel players, 25 untrained controls), aged 20.8 = 1.67 years, underwent
spirometry testing using the MIR New Spirolab device following international standards and
scholarly exercise physiology frameworks and guidelines. The assessments included static
lung volumes, dynamic capacities, and maximal ventilatory performance. The trained padel
players demonstrated significantly higher values in inspiratory reserve volume, expiratory
reserve volume, inspiratory capacity, vital capacity, forced expiratory volume in one second,
peak expiratory flow, and maximal voluntary ventilation compared to the control group (p <
0.001). The study revealed no differences between the groups regarding tidal volume
measurements and forced expiratory volume to forced vital capacity ratios. The study results
show that regular padel training leads to better pulmonary function, which suggests the sport
can enhance respiratory fitness in active people.

Keywords: pulmonary adaptation, respiratory volume, intermittent sport, spirometry testing,
exercise physiology.
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Introduction

Padel is a contemporary racket sport thatunites elements of tennis and squash. It is a
doubles sport played on a confined court. The game was developed in Mexico in the late 1960s,
but has seen its popularity grow worldwide and experienced rapid expansion in recent decades,
mainly in Europe and the Middle East. Padel has become increasingly popular in Saudi Arabia
under the framework of Vision 2030, which promotes community sports and well-being. The
sport fits into the category of intermittent high-intensity physical activity because it demands
quick movements and sustained bursts of acceleration and deceleration, thus it engages both
the aerobic and anaerobic energy systems (Escudero-Tena et al., 2024).

Participationin  sustained  high-intensity or  endurance-based  sportsleads to
cardiopulmonary system adaptations that improve athletes’ respiratory efficiency and
ventilatory performance. The adaptations caused by endurance training resulted in enhanced
chest wall flexibility and strengthened respiratory muscles, together with better alveolar
ventilation (Hackett, 2020; McArdle, Katch, & Katch, 2015; Vainshelboim, 2016). The
respiratory system adapts to increased vital capacity alongside inspiratory reserve volume and
expiratory reserve volume while improving dynamic airflow parameters, such as forced vital
capacity, forced expiratory volume in one second, and peak expiratory flow (Razzaq et al.,
2016; Shadmehri et al.,2021). Previous research has demonstrated that trained athletes,
especially those who participate in endurance and intermittent sports, show better pulmonary
function test results than people who do not exercise (Marangoz et al., 2016). A study by
Yasul et al. (2022) revealed that male sport climbers demonstrated larger inspiratory reserve
volume and maximal voluntary ventilation than untrained controls, because climbing activities
require frequent ventilatory efforts. Similarly, Ahsan and Ali (2023) found that athletes
who played randomly intermittent dynamic sports like futsal had significantly higher
physiological measures, including peak inspiratory and expiratory flows, and forced
vital capacity, compared to athletes in other sports, indicating that sport-specific ventilatory
demands may drive respiratory adaptations. Exercise physiology research supports these
findings by showing that training improves pulmonary diffusion capacity while reducing
ventilatory effort at submaximal exercise levels (McArdle et al., 2015).

Research on the pulmonary profiles of padel athletes remains extremely rare, despite the
extensive knowledge available about athletic respiratory profiles. Currently, literature lacks
any study that evaluates both static and dynamic pulmonary function tests of trained padel
players compared to inactive individuals. This lack of understanding about the topic requires
an investigation to study padel’s effects on respiratory health and capacity specifically among
youth and recreational athletes.

The present study assessed different pulmonary function indicators between Saudi Arabian
padel players who trained regularly and people who stayed physically inactive. The study
results enhance our understanding of sports-related respiratory adjustments while serving
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to develop initiatives for using padel to boost respiratory wellness. The results of this study will
have a substantial effect on the development of padel; thus, it is a crucial piece of research.

Methods
Study Design and Participants

This study used a cross-sectional approach to evaluate how trained padel players compare
to inactive individuals in terms of pulmonary function. The padel group consisted of
people who practice padel at private clubs (at least three times per week) and perform both
aerobic and anaerobic exercises that are typical of padel match play. The study included 48
male participants between the ages of 18 and 26, divided into two groups: 23 trained padel
players recruited from private clubs in the Western Region of Saudi Arabia, and 25 physically
inactive individuals recruited from Umm Al-Qura University, in Makkah. The data
collection was conducted at the Exercise Physiology Laboratory in the Department of Sport
Sciences, College of Education, at Umm Al-Qura University, between January and March
2025 and took place across nine data-collection sessions.

The trained group consisted of padel players who met four conditions for participation: they
had to have been training and competing in padel for at least three years, with an average of
12 training and competitive hours per week; be nonsmokers; have no respiratory or
cardiovascular diseases; and have no active respiratory tract infections. The physically inactive
participants (untrained controls) underwent the same screening process to rule out smoking,
medical conditions, and recent illnesses, and to confirm that they were not connected with any
particular sport and did not engage in a regular exercise program. The study received ethical
approval from the institution, and all participants received information about the research goals
and methods before testing and signed a written consent form.

Anthropometric Assessments

The first data-collection visit included measurements of participants’ height in centimeters
and weight in kilograms. The digital physician scale (Model: MDW-250L, Adam Equipment,
United Kingdom) used in this study followed the International Society for the Advancement of
Kinanthropometry (ISAK)protocols for measurements (Esparza-Ros et al., 2019). The
calculation of body mass index (BMI) requires weightin kilograms, divided by height in
meters squared (kg/m?).

Pulmonary Function Testing

The MIR New Spirolab device (Medical International Research, Italy), a portable turbine-
based spirometer for clinical andresearch purposes, wasused to administer pulmonary
function  tests. = Thisdevice  meets thetechnical standards of  the American
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Thoracic Society (ATS) and European Respiratory Society (ERS) for

accuracy and reproducibility  (Exarchoset al., 2020; Miller etal., 2005). The tests
were conducted according to ATS/ERS guidelines in controlled settings where
room temperatures stayedat 22 °C andrelative humidity was maintained between 30%

and 60%.

The participants completed the spirometry tests while seated, using a disposable mouthpiece
and a nasal clip to stop nasal air leakage. They received instructions for maximal respiratory
efforts followed by at least three test repetitions. The analysis selected the most
reproducible test result, which satisfied the <5% variability margin criterion.

The measured variables led to functional classification-based groupings for reporting
purposes according  to  international standardsand  scholarly  exercise physiology
frameworks (McArdle, Katch & Katch, 2015). The nine pulmonary variables were organized
as follows:

1. Static Lung Volumes (Volume Parameters): These represent air volumes associated
with normal and maximal respiratory movements:

e Tidal Volume (VT): The amount of air that moves in or out of the lungs with each
respiratory cycle. Unit: Liters (L)

e Inspiratory Reserve Volume (IRV): The maximum volume of air that can be inhaled
after the end of a normal inspiration. Unit: Liters (L)

e Expiratory Reserve Volume (ERV): The volume of gas that can be maximally exhaled
from the end-expiratory lung volume during tidal breathing. Unit: Liters (L)

e Inspiratory Capacity (IC): Maximal volume that can be inspired after a normal
expiration (VT + IRV). Unit: Liters (L)

e Vital Capacity (VC): Total air exhaled after a maximal inspiration. Unit: Liters (L)
(Ponce et al., 2023)

2. Forced Expiratory Parameters (Dynamic Lung Function): These parameters assess
the speed of airflow and the degree of airway resistance during maximal forced breathing
maneuvers:

e Forced Expiratory Volume in 1 Second (FEV+): The volume of air forcibly exhaled
during the first second of a maximal expiration following full inspiration (reflects the
degree of airway obstruction). Unit: Liters (L)

e FEV/FVC Ratio (%): The proportion (%) of the total forced vital capacity (FVC) that
is exhaled in the first second (used to differentiate between obstructive and restrictive
lung diseases). Unit: Percentage (%)
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e Peak Expiratory Flow (PEF): The highest flow rate achieved during a
forced expiration starting from full lung inflation (reflects large airway function and
effort-dependent).

3. Maximal Ventilatory Capacity: This parameter combines the power of the respiratory
muscles with the ventilatory system’s ability to sustain effort.

e Maximal Voluntary Ventilation (MVV): The greatest amount of air that can
be breathed in and out during one minute through forceful and deep breathing. The
test measures air volume for 12 seconds before calculating the one-minute value.
The test evaluates total ventilatory capacity, while airway resistance, lung compliance,
and neuromuscular effort affect the results. Unit: Liters per minute (L/min)

Statistical Analysis

Statistical analyses were performed using SPSS Version 24.0 (IBM Corp., Armonk, NY,
USA) and MedCalc Statistical Software Version 12.218 (MedCalc Software Ltd., Ostend,
Belgium). The data distribution was evaluated using multiple approaches, including the
Kolmogorov—Smirnov test, visual inspections of histograms and Q—Q plots, and statistical
evaluations of skewness and kurtosis.

Variables that were normally distributed were expressed as mean + standard deviation (SD).
Independent samples #-tests were applied to assess between-group differences. The threshold
of statistical significance was set at p < 0.05. Effect sizes were calculated using Cohen’s d and
interpreted as small (0.2), moderate (0.5), or large (0.8), in accordance with Cohen’s (1988)
guidelines.

A post-hoc power analysis was conducted using G*Power 3.1 (#-tests: difference between
two independent means, two-tailed), assuming a large effect size (Cohen’s d = 0.80). Based on
the final sample of 23 trained padel players and 25 untrained controls, the analysis yielded an
achieved power of 0.81 (1-f = 0.805) at an alpha level of a = 0.05, confirming sufficient
sensitivity to detect significant differences in pulmonary function measures between groups.
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Results
The research participants’ demographic information appears in Table 1. As previously
noted, thestudy involved 48 male participants, 23 trained padel playersand 25

physically inactive controls. Participants ranged in age from 18 to 26 years; the average age of
the entire study population was 20.8 + 1.67 years. Participants had an average height of 172.2
+ 2.51 cm,and their meanbody weight was74.0 + 4.26 kg. The mean BMI across
all participants was 24.9 + 1.48 kg/m?.

The groups showed no significant statistical differencesin age (p = 0.462), height (p =
0.180), weight (p =0.610), or BMI (p = 0.843), which confirmed their demographic similarity
at the beginning of the study.

Table 1 Participants’ Demographic Characteristics (N = 48)

Variables Overall Trained padel Untrained t p-value
(N =48) players controls
(N=23) (N =25)
Age (years) 20.8 + 1.67 21.0£1.95 20.6 + 1.38 0.731 0.462
Height (cm) 1722 +£2.51 172.7 + 3.03 171.7+ 1.85 1.335 0.180
Weight (kg) 74.0 £ 4.26 74.3+5.20 73.6 +3.73 0.507 0.610
BMI (kg'm-%) 24.9 £1.48 249 +£1.62 25.0+1.38 0.843 0.843

Figure 1 illustrates the differences in VT values between the trained padel players and the
untrained controls. Independent samples #-tests were conducted to determine whether there
were significant differences in VT testing between the groups. The results showed no
significant differences in VT; #(45.88) = 0.67; p = 0.506, two-tailed; d = 0.10; or 95% CI [-
0.099, 0.186].
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Figure 1. Comparison of tidal volume (VT) between trained padel players and untrained
controls.

In contrast to the above, as Figure 2 shows, a significant difference was observed in IRV values
between the trained padel players (2.276 + 0.243 liters) and the untrained controls (1.768 =+
0.242 liters): #(45.67) = 7.26; p <0.001, two-tailed; d = 2.14; 95% CI [0.367, 0.648].

28~
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Figure 2. Comparison of reserve volume (IRV) between trained padel players and untrained
controls.
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Regarding ERV, as shown in Figure 3, trained padel players (1.770 + 0.152 liters) displayed
significantly higher values than untrained controls (1.222 + 0.173 liters): #(45.89) =11.63, p <
0.001 (two-tailed); d = 3.42; 95% CI [0.452, 0.641].

2.2

2.0

1.8

1:6 [eemnns

12 -

1.0

0.8 |-

0.6 |-

Padel players Untrained controls

Figure 3. Comparison of expiratory reserve volume (ERV) between trained padel players and
untrained controls.

As shown in Figure 4, trained padel players (3.978 + 0.478 liters) had significantly higher IC

values than their untrained counterparts (3.473 £ 0.496 liters): #(45.01) = 3.59; p <0.001, two-
tailed; d = 1.06; 95% CI [0.222, 0.788].
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Figure 4. Comparison of inspiratory capacity (IC) between trained padel players and

untrained controls.

Figure 5 presents the comparison of VC values between the trained padel players (6.527 +
0.462 liters) and untrained controls (5.441 + 0.585 liters). VC values were significantly higher
in the trained group: #(44.99) = 5.38; p < 0.001, two-tailed; d = 2.09; 95% CI [0.511, 1.122].
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Figure 5. Comparison of vital capacity (VC) between trained padel players and untrained
controls.

Figure 6 shows that trained padel players (4.502 + 0.189 liters) had significantly higher FEV1

values than untrained controls (4.225 + 0.260 liters): #(43.79) =4.23; p <0.001, two-tailed; d
=1.24; 95% CI[0.145, 0.408].
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Figure 6. Comparison of forced expiratory volume in 1 second (FEV1) between trained
padel players and untrained controls.

Figure 7 illustrates the differences in FEVi//FVC% values between trained padel players
(81.480 = 1.645%) and untrained controls (80.548 + 2.828%). The results showed no
significant difference: #39.12) = 1.40; p =0.175, two-tailed; d = 0.41; 95% CI [-0.406, 2.270].
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Figure 7. Comparison of total forced vital capacity (FEV1/FVC%) between trained
padel players and untrained controls.

Regarding PEF, as Figure 8 shows, trained padel players (6.144 = 0.221 L/sec) displayed

significantly higher values than untrained controls (5.733 + 0.296 L/sec): #(44.21) = 5.46; p <
0.001 (two-tailed); d = 1.60; 95% CI [0.259, 0.563].
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Figure 8. Comparison of peak expiratory flow (PEF) between trained padel players and
untrained controls.

As shown in Figure 9, trained padel players (122.284 + 4.298 L/min) had significantly higher

MVYV values than their untrained counterparts (106.678 + 7.802 L/min): #37.94) = 8.67; p <
0.001, two-tailed; d = 2.50; 95% CI [11.962, 19.249].
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Figure 9. Comparison of maximal voluntary ventilation (MVV) between trained
padel players and untrained controls.

Discussion

The research findings demonstrated that trained padel players achieved better pulmonary
function results thaninactive controls. The measured variables, ERV, IRV,VC, and
MVV, showed large effect sizes, with d values of 3.42, 2.14, 2.09, and 2.50, respectively,
which  indicated significant ~ physiological =~ changes. Previous  studies established
that intermittent high-intensity efforts similar to padel match play led to
better ventilatory efficiency and stronger respiratory muscles (Marangoz et al., 2016).

The trained players showed improved values in MVV, PEF, and FEV:, compared to the
inactive controls, but VT and the FEV1/FVC ratio remained the same between the groups. The
respiratory adaptations in this study were observed in dynamic ventilation parameters, rather
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than resting capacity, which is supported by the lack of significant group differences in VT and
the FEV1/FVC ratio. Soccer athletes participating in longer-duration high-intensity training
demonstrated similar patterns of elevated FVC, FEV., and PEF values (Minaeifar, Rasekh, &
Karirmi, 2020; Razzaq, Al-Madfai, & Saeed, 2016). A study by Ahsan and Ali (2023) supports
this by showing that athletes who play randomly intermittent dynamic sports, such as
soccer and rugby, have higher PEF and FVC values compared to athletes in other similar sports
(e.g., volleyball and futsal), which demonstratesthe respiratory benefits of sport-
specific training.

In trained padel players, the VC and IC values increased because of the combined effects of
increased alveolar recruitment and better thoracic compliance, which improved expiratory
muscle function from the repeated maximal inspiratory and expiratory efforts in padel match
play. Bouldering athletes have shown similar sport-specific improvements in lung volumes,
according to Yasul, Oner, and Akcinar (2022), because their respiratory demands are both
intensive and intermittent. The physiological changes observed match previous
research findings, which demonstrate that forced breathing cycles enhance alveolar elasticity
and stabilize intrapulmonary pressure dynamics (Delgado & Bajaj, 2021; Lofrese et al., 2021).

The combination of padel's intermittent high-intensity efforts, frequent directional changes,
and repeated muscle activations leads to significant cardiorespiratory adaptations in trained
players. Padel athletes develop better ventilatory capacity than inactive individuals because of
the sport-specific neuromuscular and respiratory conditioning. Previous research demonstrated
that playing padel regularly improves oxygen transport while boosting VO:max and
enhancing pulmonary ventilation efficiency, particularly during prolonged rallies and high-
intensity phases (Martin-Miguel et al., 2025; Miiller & Del Vecchio, 2018).

These physiological benefits match the sports characteristics described in Martin-Miguel et
al.’s (2025) work because of the intermittent multidirectional movements and the hybrid
aerobic-anaerobic characteristics of padel. Aerobic capacity remains a crucial performance
factorin padel, but the observed highMVV wvalues indicatea well-developed
ventilatory reserve, which can delay fatigue in prolonged matches or rallies (Miiller & Del
Vecchio, 2018). The present study’s findings enrich the scarce research on pulmonary
adaptations in racket sports by demonstrating that padel provides an effective method for
enhancing respiratory performance in young adults.

Limitations and Directions for Future Study

This research focused on healthy young adult males, using spirometric measures as its only
assessment tool. The parameters used in this study offer essential information about pulmonary
function, butthey do notshow changes inrespiratory muscle strength or gas exchange
efficiency. Future research should include female participants, as well as participants from
different age groups and training backgrounds. Research designs that follow participants over
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time are also required,to determine how respiratory improvements change with training
volume and intensity and whether they persist in the long term.

Conclusions

The research  demonstrates thatpadel training enhances dynamic  pulmonary
function parameters in healthy young adult males. The research indicates that sport-specific
respiratory requirements lead to quantifiable improvements in ventilation. Future research
should aim to determine if similar adaptations occur in different populations and over extended
training periods while using more extensive assessment toolsto measure respiratory
muscle strength and gas exchange efficiency changes.

Acknowledgments

The author thanks all participants who participated in this research by dedicating their time to
it.

863


https://jcope.uobaghdad.edu.iq/

Journal of Physical Education
v N
P E Volume 37 - Issue (3) - 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729
™ https://jcope.uobaghdad.edu.iq
References

Ahsan, M., & Feroz Ali, M. (2023). Comparison of physiological characteristics and physical
performance measures among athletes from random intermittent dynamic type sports.
Pedagogy of Physical Culture and Sports, 27(2), 146-157.
https://doi.org/10.15561/26649837.2023.0207

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ:
Lawrence Erlbaum Associates.

Delgado, B. J., & Bajaj, T. (2023). Physiology, lung capacity. StatPearls Publishing.
https://europepmec.org/article/NBK/nbk541029

Escudero-Tena, A., Conde-Ripoll, R., Lupo, C., & Ungureanu, A. N. (2024). Strategic analysis of net
exchanges in professional padel: Insights from different competition phases of the World
Padel Tour Finland Padel Open Tournament. International Journal of Sports Physiology and
Performance, 19(12), 1417-1425.

Esparza-Ros, F., Vaquero-Cristobal, R., & Marfell-Jones, M. (2019). International standards for
anthropometric assessment. International Society for the Advancement of Kinanthropometry
(ISAK).

Exarchos, K. P., Gogali, A., Sioutkou, A., Chronis, C., Peristeri, S., & Kostikas, K. (2020). Validation
of the portable Bluetooth® Air Next spirometer in patients with different respiratory diseases.
Respiratory Research, 21(1), 79.

Hackett, D. A. (2020). Lung function and respiratory muscle adaptations of endurance- and strength-
trained males. Sports, 8(12), 160.

Lofrese, J. J., Tupper, C., Denault, D., & Lappin, S. L. (2021). Physiology, residual volume.
StatPearls Publishing. https://europepmc.org/article/NBK/nbk493170

Marangoz, I, Aktug, Z. B., Celenk, C., Top, E., Eroglu, H., & Akil, M. (2016). The comparison of
the pulmonary functions of the individuals having regular exercises and sedentary
individuals. Biomedical Research, 27(2), 357-359.

Martin-Miguel, 1., Escudero-Tena, A., Sanchez-Alcaraz, B. J., Courel-Ibafiez, J., & Munoz, D.

(2025). Physiological, physical and anthropometric parameters in padel: A systematic review.
International Journal of Sports Science & Coaching, 20(1), 407-424.

864


https://jcope.uobaghdad.edu.iq/
https://doi.org/10.15561/26649837.2023.0207
https://europepmc.org/article/NBK/nbk541029
https://europepmc.org/article/NBK/nbk493170

Journal of Physical Education

P E Volume 37 - Issue (3) - 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729
™ https://jcope.uobaghdad.edu.iq

. J

McArdle, W. D., Katch, F. L., & Katch, V. L. (2010). Exercise physiology: Nutrition, energy, and
human performance. Lippincott Williams & Wilkins.

Miller, M. R., Hankinson, J. A. T. S., Brusasco, V., Burgos, F., Casaburi, R., Coates, A., ... &
Wanger, J. A. T. S. (2005). Standardisation of spirometry. European Respiratory Journal,
26(2), 319-338.

Minaeifar, A. A., Rasekh, F., & Karirmi, M. (2020). The comparison of pulmonary parameters
between athlete and non-athlete workers in tile factories (A case study). Studies in Medical
Sciences, 31(8), 588-596.

Miiller, C. B., & Del Vecchio, F. B. (2018). Physical fitness of amateur paddle players: Comparisons
between different competitive levels. Motricidade, 14(4), 42-51.
https://doi.org/10.6063/motricidade.17011

Pellegrino, R., Viegi, G., Brusasco, V., et al. (2005). ATS/ERS Task Force: Standardisation of lung
function testing. European Respiratory Journal, 26(2), 319-338.

Ponce, M. C., Sankari, A., & Sharma, S. (2023). Pulmonary function tests. In StatPearls [Internet].
StatPearls Publishing.

Razzaq, Z. T. A., Al-Madfai, Z., & Saeed, G. T. (2016). The effect of training and sport type on
pulmonary function parameters among Iraqi soccer and futsal players. IOSR Journal of Sports
and Physical Education (IOSR-JSPE), e-ISSN, 2347-6737.

Shadmehri, S., Kazemi, N., & Heydari, F. Z. (2021). Comparison of effect of high-intensity interval
training and aerobic training on respiratory volumes in female students. Tanaffos, 20(4), 337.

Stewart, A., Marfell-Jones, M., Olds, T., & de Ridder, H. (2011). International standards for
anthropometric assessment. The International Society for the Advancement of

Kinanthropometry (ISAK).

Vainshelboim, B. (2016). Exercise training in idiopathic pulmonary fibrosis: Is it of benefit? Breathe,
12(2), 130-138.

Yasul, Y., Oner, S., & Akg¢mar, F. (2022). Determining lung volume capacities of active bouldering
sport athletes. Mediterranean Journal of Sport Science, 5(4), 1171-1182.

865


https://jcope.uobaghdad.edu.iq/
https://doi.org/10.6063/motricidade.17011

Journal of Physical Education

P E Volume 37 — Issue (3) — 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729
it https://icope.uobaghdad.edu.iq

. J

Impact of ACTN3 Gene Polymorphism (R577X) on Physical Performance in

Wrestlers of 74 kg Weight

Ghazwan Kareem Khothier !

1 University of Al-Qadisiya, College of Physical Education and Sport Sciences.

DOI:

https://doi.org/10.37359/JOPE.V37(3)2025.2337

https://creativecommons.org/licenses/by/4.0/

Article history: Received 6/ August/2025 Accepted 26/ August/2025 Available online 28/ September/2025

Abstract

The purpose of this study was to examine the relationship between the ACTN3 R577X
polymorphism and muscle strength, vertical jump, and 30A m sprint performance in wrestlers. RR
were better performers in each of the assessed items compared with RX and XX athletes. The
findings were consistent with the hypothesis of ACTN3 dominance in strength, power, and sprint
performance, at least for power-oriented athletes. For all participants, there was a positive
relationship between both indices of muscle strength and vertical jump height and negative
relationships between these indices and sprint time, suggesting that greater muscle strength was
related to improved sprint performance. These results emphasize the genetic component in sports
performance and the possibility of using genetic information for talent identification and support
optimization. The authors note that future research should investigate the interaction between
ACTN3 and other genetic factors associated with athletic ability, as well as ethical concerns
regarding the use of genetic information in sports. Overall, this investigation adds to the
understanding of how genetics may contribute to athletic performance and better training for power
sports.
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Introduction

Genetic determinants significantly impact sports performance, especially in power and
explosive sports, such as wrestling. Among all the genes studied, the ACTN3 gene has been
identified as one of the most relevant, considering its involvement in muscle fiber composition and
Fast-Twitch muscle, particularly, which is relevant for strength and speed (North et al., 1999). The
ACTN3 gene, whose protein product is a-actinin-3 is necessary for fast-twitch muscle fiber
function and presence of this protein has been reported to be related to superior performance in
power sports (Berman & North, 2010; Coelho et al., 2016) .

The ACTN3 R577X polymorphism is the major variant of this gene, and R is the allele
which expresses the functional a-actinin-3, while X is the variant which results in the expression
of the nonfunctional protein. Thus, RR or RX genotypes may be more beneficial to explosive
activities such as sprinting, jumping, and powerlifting as they carry functional a -actinin-3, while
the XX genotype might benefit endurance as it lacks this protein (Eynon et al., 2014; Papadimitriou
et al., 2018).

Previous research has revealed a strong correlation between the RR genotype and
performance at an elite level in anaerobic-related sports. For example, Heffernan et al. (2016) also
observed relevant findings in soccer players were (2016) whom reported that rugby players carriers
of the RR genotype had higher strength and power levels (Coelho et al., 2016). Furthermore, (Koku
etal., 2019) also found that the RR genotype was associated with higher performance in explosives
strength tests in athletes. By contrast, those with the XX genotype have been faster in endurance
activities suggesting again for sex specific differences of the gene in different sport talents
(Heffernan et al., 2016; Massidda et al., 2019).

Of the polymorphisms in ACTN3 gene, its association with the performance of the
endurance events is well-documented, but to those of combat disciplines as wrestling, which
require aspects of speed, strength and overall anaerobic endurance, less is known relatively
(Berman & North, 2010; Bigakei et al., 2024). Since wrestling is a sport, in which, high levels of
power and strength in short periods are needed, it is essential to keep in mind the genetic
appendices of performance. According (Mantovani et al., 2021), power athletes tend to have better
performance because they carry the RR genotype and have increased explosiveness strength,
which is very important to the wrestler.

Although only limited data are available for ACTN3 on wrestling, findings from other
sports such as football, rugby and rowing are useful. For instance, (McAuley et al., 2021)
performed a meta-analysis that reported significant links between the ACTN3 and footballer status.
Similarly, (Massidda et al., 2019; Papadimitriou et al., 2018) reported that the RR genotype was
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significantly associated with power performance and supported the association between the genetic
variant and performance in power sports as a maximally effort task.

The aim of this investigation was to evaluate the association between the ACTN3 R577X
polymorphism and physical performance trait values of wrestlers belonging to the 74 kg category
in the 30-meter sprint, leg strength, and vertical jump tests. Through investigation of these genetic
factors, the research seeks to advance the knowledge regarding genetic determinants of combat
sports performance, which may ultimately have implications on talent identification and training
in wrestling.

Materials and Methods
Study Design

In this study, we applied a case-control design to investigate the association of the ACTN3 R577X
polymorphism with physical performance in wrestlers. Materials and methods The investigation
took place under standardized conditions using genetic profiling and physical performance testing
with a group of male wrestlers, 74 kg weight class category. The study protocol was approved by
the ethical review committee of the hospital, and a signed informed consent was obtained from all
patients.

Participants

Participants were n = 10 wrestlers from Al-Kadhimiyah Wrestling Club in Baghdad, Iraq. All
participants were male wrestlers aged between 18-30 and had at least 3 years competition
experience. All subjects were assigned to the same 74 kg weight category to maintain uniformity.
The participation criteria were for participants to be healthy, active athletes with any prior medical
history of genetic disease (e. g., fragile X syndrome) or major injuries in the last six months.
Exclusion criteria comprised subjects receiving medications or supplements that may influence
muscle performance or metabolism.

Tools/Reagents
The following tools and reagents were used in the study:

Genetic Analysis: A commercial ACTN3 R577X genetic test kit (Genetic Health Labs, New York,
USA) was used for genotyping the ACTN3 R577X polymorphism. This test is based on PCR
(Polymerase Chain Reaction) amplification and restriction fragment length polymorphism (RFLP)
analysis.
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Physical Performance Testing

Leg Strength: A calibrated Leg Press Machine (Technogym, Italy) was used to assess leg strength,
with participants performing a one-repetition maximum (1RM) test.

Vertical Jump Test: The Just Jump System (Club-Vita, USA) was used to measure vertical jump
height, a standard test for evaluating explosive leg power.

30-Meter Sprint Test: The Digi Timing System (Brower Timing Systems, Utah, USA) was used
to measure sprint times over 30 meters.

Blood Sampling

Blood samples were collected from all participants before the physical testing, using sterile
techniques. Approximately 5 mL of blood was drawn from the antecubital vein of each participant.
The samples were transferred to EDTA tubes for DNA extraction and genetic analysis. Blood
collection was performed by a certified medical technician under sterile conditions, and all samples
were stored at -20°C until the analysis was completed.

Training Protocol

The training program of this study was developed to fit the unique characteristics of the physical
requirements of wrestling (improvement of strength, power, speed and anaerobic endurance). The
protocol was divided into three main training modalities: strength and power, speed and agility,
and endurance training. Every part was designed meticulously to make athlete Outstanding while
keeping them safe and reduce the risk of injury. The training regimen ran for 8 weeks with clear
progression guidelines to maintain ongoing development of the athletes' performance.

Strength Training

Wrestlers need strength training because it improves muscular endurance, allows to perform with
greater force and increases the general control during a match. The strength component focused
on compound lifts for large muscle groups to improve functional strength specific to wrestling.
The strength workouts were performed on three a week (eg, Monday, Wednesday, and Friday).
The training was periodized and allowed for incremental increases with no risk of overtraining.

Session Structure Warm-up The session started with a 10—15-minute warm-up that consisted of
dynamic stretching (e.g., leg swings, arm circles) and foam rolling of large muscle groups. The
primary lifts were based on compound exercises such as barbell squats (three to four sets of 68
repetitions at 85% 1RM), deadlifts (three to four sets of 6—8 repetitions at 80% 1RM), bench press
(three to four sets of 68 repetitions at 80% 1RM), and overhead press (three sets of 8 repetitions).
Accessory lifts were also incorporated to target muscles used in wrestling: pull-ups (3 sets of 8-10
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reps), Romanian dead lifts (3 sets of 8-10 reps), and lunges (3 sets of 12 reps per leg). All the
sessions ended with static stretching to help maintain and even improve flexibility and to decrease
the muscle stiffness that occurs after exercising.

The intensity of the exercises was progressively increased throughout the study. Once participants
could perform the prescribed repetitions with proper form, the load was increased by 2.5-5% to
ensure continuous strength development. In week 4, a reload week was incorporated to allow for
recovery and to prevent overtraining.

Speed and Agility Training

Speed and agility are fundamental qualities for wrestlers, as they are crucial during dynamic
movements such as takedowns, escapes, and transitions. The speed and agility component of the
training protocol was structured to improve quickness, reaction time, and explosive power.
Sessions were scheduled twice a week (e.g., Tuesday and Thursday), and were focused on high-
intensity interval training (HIIT), sprints, and agility drills.

The session structure began with 10 minutes of dynamic warm-ups, including drills like high
knees, butt kicks, and lateral shuffles, followed by mobility exercises to enhance joint flexibility
and range of motion. The main training included six to eight sets of 30-meter sprints at maximum
effort, with a 90-second rest period between each sprint to promote recovery and maintain high
intensity. Shuttle runs (five sets of 20 meters) focused on rapid changes in direction to mimic the
movements involved in wrestling, while lateral agility drills (four sets of 10-15 repetitions using
cones or markers) practiced side-to-side movement. Plyometric exercises included box jumps
(three sets of 8 repetitions), broad jumps (three sets of 10 repetitions), and med ball slams (three
sets of 10 repetitions). Each session concluded with static stretching, focusing on the hip flexors,
quads, hamstrings, and calves, holding each stretch for 20-30 seconds to improve flexibility and
reduce muscle tension.

Over the course of the training period, the distance for sprints was gradually increased by 5 meters
in weeks 4 and 6. Similarly, plyometric exercises, such as box jumps, were made more challenging
by progressively increasing the box height or adding external resistance (e.g., weighted vests).

Endurance Training

Conditioning is essential in wrestling because it gives competitors the ability to sustain a high level
of performance in the match. The endurance training program was designed to increase muscular
anaerobic capacity, lactate threshold, and general muscular endurance. The energy needs of a
wrestling match were replicated using High Intensity Interval Training (HIIT). Sessions were held
on average two times per week (e.g., one on Monday and another on Thursday), with a combination
of sprints, circuit training, and endurance intervals.
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The session format started with 10 minutes of light jogging and dynamic stretching, to warm up
lower body muscles before high-intensity exercises. The primary training consisted of 4-minutes
of high-intensity (80-90% of maximum heart rate) effort alternated by 2-minutes of active recovery
(easy jogging walking). This was performed 5-6 times to replicate the anaerobic nature of
wrestling. The Tabata Protocol involved 20 seconds of work, followed by 10 seconds of rest, for
8 rounds. Exercises included sprints, kettlebell swings, and jump rope, designed to improve
cardiovascular and muscular endurance. Circuit training combined endurance and strength
exercises performed in quick succession with minimal rest, such as push-ups, burpees, mountain
climbers, and jump squats. Three circuits were completed with 10-15 repetitions for each exercise.
The session ended with light jogging and static stretching, focusing on major muscle groups like
the hamstrings, quads, and calves to improve flexibility and aid in muscle recovery.

The HIIT intervals were progressively intensified by increasing the duration of the work phase by
30 seconds every two weeks, while the rest period was gradually reduced by 10 seconds. By week
4, resistance was introduced to certain exercises, such as using a weighted vest for sprints and
adding external weights for bodyweight exercises, to further enhance endurance.

Data Collection

Physical performance data was collected on three separate days, spaced one week apart, to ensure
reliability and reduce the impact of fatigue:

Day 1: Genetic testing and blood sampling were conducted. Participants were also given a
familiarization session with the testing equipment.

Day 2: Leg strength (1IRM) and vertical jump tests were administered.
Day 3: 30-meter sprint times were recorded.

Performance tests were conducted in the morning hours to control for diurnal variations in physical
performance. All tests were supervised by a certified strength and conditioning coach to ensure
proper technique and minimize injury risk.

Statistical Analyze

Data were analyzed using SPSS version 25 (IBM). Descriptive statistics (mean + standard
deviation) were calculated for all variables. One-way Analysis of Variance (ANOVA) was used
to compare the differences in performance measures (leg strength, vertical jump, sprint time)
between different ACTN3 genotypes (RR, RX, XX). A Tukey post-hoc test was applied when
significant differences were found. The level of significance was set at p < 0.05. Correlations
between genetic variations and performance metrics were assessed using the Pearson correlation
coefficient.
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Results
Table 1. Descriptive Statistics Coefficients for Performance Measures across ACTN3 Genotypes
(RR, RX, XX)
Genotype Measure Mean Standard Deviation Skewness
RR Leg Strength (kg) 215 7.91 0.15
Vertical Jump Height (¢cm) 55 2.29 0.25
30m Sprint Time (s) 4.1 0.13 0.12
RX Leg Strength (kg) 204 8.07 0.18
Vertical Jump Height (cm) 52 2.01 -0.08
30m Sprint Time (s) 4.3 0.15 0.10
XX Leg Strength (kg) 180 7.91 0.30
Vertical Jump Height (cm) 46 1.58 0.52
30m Sprint Time (s) 4.8 0.18 -0.25

Table 2. ANOVA Results for Performance Measures Across ACTN3 Genotypes (RR, RX, XX)

Measure RR Mean RX Mean XX Mean F-statistic p-value
Leg Strength (kg) 215 204 180 6.58 <0.05
Vertical Jump Height (cm) 55 52 46 4.56 <0.05
30m Sprint Time (s) 4.1 43 4.8 5.12 <0.05

Table 3. Tukey Post-Hoc Test for Performance Measures Across ACTN3 Genotypes (RR, RX,

XX)
Comparison Mean Difference Standard Error p-value

RR vs RX (Leg Strength) 11.00 2.56 0.02
RR vs XX (Leg Strength) 35.00 2.56 0.001
RX vs XX (Leg Strength) 24.00 2.56 0.01
RR vs RX (Vertical Jump) 3.00 1.25 0.04
RR vs XX (Vertical Jump) 9.00 1.25 0.002
RX vs XX (Vertical Jump) 6.00 1.25 0.01

RR vs RX (Sprint Time) -0.20 0.14 0.13
RR vs XX (Sprint Time) -0.70 0.14 0.001
RX vs XX (Sprint Time) -0.50 0.14 0.01

872


https://jcope.uobaghdad.edu.iq/

Journal of Physical Education

P E Volume 37 — Issue (3) — 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729
it https://icope.uobaghdad.edu.iq

. J

Table 4. Pearson Correlation for Performance Measures Across ACTN3 Genotypes

Measure 1 Measure 2 Pearson Correlation Coefficient p-value
Leg Strength Vertical Jump Height 0.85 0.004
Leg Strength 30m Sprint Time -0.45 0.04
Vertical Jump Height 30m Sprint Time -0.60 0.01
Discussion

The findings of the present investigation add strong evidence in favor of the importance of
the ACTN3 R577X polymorphism in determining elite strength and power phenotypes. More
specifically, the results evidence that participants with the RR genotype achieved a better score for
leg strength, vertical jJump and 30 m TA, relative to those with the RX and XX genotypes. These
findings are consistent with the notion that the ACTN3 R577X polymorphism makes a substantial
contribution to several aspects of performance in sport, including power- and sprint-related traits.

For the leg strength of the dominant leg and GELE, a notably higher performance was
found in the RR genotype vs both the RX and XX genotypes. This result is in line with the
literature, where the RR genotype has been found to be linked to a greater amount of fast-twitch
muscle fibers (fibers that are necessary for quick, forceful contractions demanded in explosive
movements, like jumping or sprinting) (North et al., 1999; Papadimitriou et al., 2016). The
significant relationship between leg dynamic strength and vertical jump in the present study
reinforces the notion that leg strength remains a potential predictor of performance during
explosive movements. This is consistent with (Jacob et al., 2018; Papadimitriou et al., 2016) who
also observed high relationships among lower limb strength and vertical jumping outcomes in
professional; athletes.

Although this study supports previous findings, it provides an additional aspect by focusing
A C T 3N3 R577X polymorphism in wrestling athletes in a certain weight category (74 kg) (Qi et
al., 2024). This way we have a more detailed knowledge on how a genetic polymorphism may
impact performance in a given sport. Additionally, a limitation of the study is the reliance on a
limited sample size involving 10 wrestlers per genotype group, which can limit the wider
applicability of the findings with larger and more representative sample populations being required
for more generalizable results. However, the coherence of results obtained by different tests—leg
strength, vertical jump height, and sprint—indicates a significant genetic instructiveness in athletic
events, especially in power- and speed-type sports (Etz & Arroyo, 2015).
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For the association between leg strength and sprint time, the result that stronger athletes
run faster times is consistent with previous work conducted by (Del Coso et al., 2022;
Papadimitriou et al., 2018). The negative correlation found between leg strength and sprint time in
the present study emphasizes the importance on the ability to produce force rapidly in improving
sprint acceleration. Furthermore, the inverse correlation found between the height of peak vertical
jump and 40-yd sprint time highlights the association of explosiveness with both tasks. These
results are in accordance with the observations of (Ahmetov & Fedotovskaya, 2015; Chen et al.,
2023; Melian Ortiz et al., 2021) found strong relationships between athletes' results in explosive
power tests and their results in various athletics tests.

Interestingly, one new feature of the current study is the genetic information in
performance traits of elite wrestlers, which has been relatively neglected in genetic studies
previously. This supports the importance to individualize training due to employment of genetic
testing in order to understand to which kind of sports an athlete is genetically predisposed. Genetic
factors such as the ACTN3 polymorphism, have previously been demonstrated to have an impact
on the performance of strength-power sports (Yang et al., 2003). This indicates the need of being
genetic data part of the athlete evaluation in order to adjust the training to the specific genetic
predisposition of individual athletes. Additionally, (Ma et al., 2013) who further reinforce the
concept of genetic testing to establish individualized sports training protocols for athletes,
depending on their genetic predisposition. The argument put forward in the introduction of this
current investigation— that the ACTN3 R577X polymorphism is associated with varying
performance in athletes—was supported by evidence of significant genotype-related differences
in performance. Subjects with RR genotype performed better with respect to all the analyzed
variables compared to the RX and XX athletes, proving the hypothesis.

Yet while the data is consistent with the hypothesis, it implies that more work is necessary
to discern the nuanced nature of how genetic factors may be modulated through training and
environment to determine optimal competitive sports performance. The limitations of this study,
and the fact that the sample was small and limited to a single sport and weight class suggest the
need to replicate this study with larger, more diverse populations. Also, ACTN3 is also 1 of the
multiple genes associated with athletic status so, further future investigations ought to consider
examining the possible interactions between ACTN3 and other genotype variables like ACE 1/D
polymorphisms in order to obtain a more complete picture of genetic factors regarding athletic
status.

In summary, this investigation extends the great importance of the ACTN3 R577X
polymorphism to strength, explosive power and speed performance. The evidence supporting the
greater expression of the RR genotype in power- and sprint-orientated sports is reinforced, and
serves to emphasize the role of genetic endowment in the strength/power domain of sport. The
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study does encourage future, more extensive and diverse research in this area to determine the full
extent of the effect of genetic factors in different sports and athlete populations.

Conclusions

The present report highlights a major role in those parameters of the ACTN3 R577X
polymorphism. Performance measures of leg strength, vertical jump height and 30-m sprint time
are increased in athletes possessing the RR genotype compared with either RX or XX genotypes,
implying that ACTN3 is involved significantly in power and sprint performance. These results
emphasize the role of genetic factors in athletic ability, particularly in sports requiring rapid force
production and explosive power.

The research’s implication on how genetic variations can affect performance in individual
sports including wrestling, could lead to new avenues of personalized training and talent
identification. If genetic testing were to be part of how athletes are chosen, sportspeople may be
able to pin better identify those athletes who are genetically predisposed to succeed in power
sports. Moreover, training plans adjusted to the individual genotype could optimize training results
and athletic performance.

Future studies should explore the interplay between the one of genetic factors such as
ACTN3 with other performance-related genes. Generalization of the present study to other sports
and larger and more heterogeneous group of athletes might give a better insight in the genetic
makes of athletic performance. “This study may show that genetic analysis has an important role
in developing the science of sport,” he said. “It is useful for precise and effective modulation of
athlete development and athletic performance.

Recommendations

This study demonstrates that there is a potential role for genetic testing for sports pre and
of post selection of track and field athletes in power-based events. By selecting for favorable
ACTN3 R577X polymorphism profiles, sporting organizations can refine their selection
procedures, being able to concentrate on athletes that have the expected genetic background for
strength and sprinting.

Furthermore, individualized prescribed exercise based on genetic profiling may also
improve training efficacy. Athletes with the RR genotype might be adapted ER and skill dependent
training programs, whereas those with the XX or RX genotype might follow strength and explosion
vet power-oriented training programs for improvements in their performance.
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Further studies are warranted to investigate interaction between the ACTN3 gene and other
potential genetic markers for athletic performance, such as ACE I/D polymorphism and myostatin.
More extensive research in other sports and with different athlete populations is also advocated,
so that more general findings can be established.

In addition, the knowledge of athletes and coaches on genetic players can contribute to
plans of training more specific, and could also improve sports performance. Last but not least,
ethical standards for genetic testing in sports need to be generated guaranteeing privacy, autonomy
and fair play of the genetic information.
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Abstract

The aim of the research through study, analysis and clarifying the differences for the
swimmers that the freestyle swimming style is preferred by most of the swimmers of the Iraqi
national team, as the need for research and investigation has increased to solve the issues
related to spinning performance and identify the values of some biomechanical variables of
the spinning phase, swimming for 100 m freestyle swimming and the research issue lies due
to the difficulty of directing swimmers during spinning performance in the water and the
difficulty of communication between the coach and swimmers to give them accurate
instructions during their spinning performance. The experimental method adopted the
experimental design (pre-test, post-test for one group) to suit the nature of the research
problem and the number of (6) swimmers representing 100% of the original population, which
are the players of the Iraqi national team (16-18 years) and the experiment was conducted on
the experimental group for (8) consecutive weeks at (3) times a week and after the completion
of the application, the data were collected and the SPSS system processed the results to be the
conclusions It is necessary to explain the importance of the biomechanical variables as
indicated simply and to increase the culture and awareness of swimmers through the mediation
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and how the use of angles, distances, and appropriate force affects the economy of effort to
create a developed sports generation to raise the level of sports for the better.

Keywords: Exercises, kinetic variables, rotational phase, freestyle, 100-meter freestyle.

Introduction

Freestyle swimming is the basis of the four swims, as this type is favored by all
swimmers because of the speed and fun, which depends heavily on the motor performance of
all parts of the body with high-level compatibility, Olympic swimming is one of the important
sports in the schedule of Olympic sports, which includes several swimming styles (butterfly,
back, breaststroke, freestyle), because freestyle (Salman, 2015) has a great importance in the
schedule of international competitions, as it is unique in its many races compared to the rest
of the methods that range from (50 m to 1500 m) due to the ease of performance in it (Salman,
2015) It is unique in its many races compared to the rest of the methods that range from (50
m to 1500 m) due to the ease of performance in it, as for the (100 m) freestyle event, the
rotation stage is one of the most important stages in this event, Changing the momentum
before and after the turn with a minimum value is necessary to sustain the momentum of the
race speed on the approach and after the push to gain an advantage and outperform the other
swimmers. Pushing the wall should be strong at the same time by moving the legs together to
help increase the pushing force, which is affected by the change in momentum, the pushing
force should be implemented horizontally and not upwards, and the biomechanical variables
are factors that influence motor performance directly, as we can determine through technical
and biomechanical analysis and biomechanical analysis can identify the strengths and
weaknesses of swimmers and then provide sufficient information for the coach to have a base
full of accurate information to work to enhance the strengths, work to develop them and avoid
weaknesses and then develop the digital achievement of the swimmers (Abdulkarim, Majeed,
and Hadi, 2024). The performance of movement between body parts needs compatibility to
determine the movement of the body according to certain trajectories of body parts, certain
angles of body joints, and specific times as well as several other variables (Amer et al., 2024).

Materials and Methods

The researchers used the experimental method in the experimental design method (pre-
test, post-test for one group) The selection of the research sample comes within the basic and
important points in the research procedures adopted by the researchers to reach results with
high credibility, so the researchers deliberately selected a random sample consisting of (6)
swimmers representing (100%) of the population of origin, which are the players of the Iraqi
national team (16-18 years old) in the event of The importance of the study lies in the
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importance of the mechanical positions that the swimmer must take in the rotation and after
the 100 m, which gains the body the highest linear momentum and the least possible decrease,
These mechanical positions during the rotation prepare the swimmer for the appropriate motor
field. Studies and analyses indicate that the freestyle style is the preferred style for the majority
of swimmers on the Iraqi national team After clarifying the differences between different
swimming styles (Hussain et al., 2022), the need for research and investigation has increased
to solve issues related to the rotation phase as indicated (Hamid, Al-Shamaa, and Haider,
2024) Identify the values of some biomechanical variables of the rotation phase, swimming
for 100 m swimming and the study hypothesizes: There are stlatistically significant differences
in some biomechanical variables affecting the rotation phase in the (100 m) freestyle
swimming between the pre-test and post-test as the experiment lasted from 24/2/2024 to
14/4/2024 with (24) training units of (3) training units per week in the Olympic People's Pool
and after the completion of the experiment and the application of post-tests, the researchers
verified the results using the statistical package system (spss).

Biomechanical variables of the rotational phase in swimming

1. Angular velocity: It is the rate of angular travel of an object over a specified time, (Omar,
Hussein Mardan; Rahman, Iyad Abdul, 2011, p. 34).

Figure (1): shows the angular velocity
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2. Knee angle: It is measured at the moment of maximum flexion, which is the angle
between the thigh and the leg and is measured from the side towards the flexion. (Najah
and Thamer, 2015, p. 85).

Figure (2): shows the Knee angle

3. Directional angle: It is the angle between the horizontal line and the line passing through the
center of gravity of the object at the moment of thrust (the moment of last contact with the wall)
during rotation.

Figure (3): shows the Directional angle.
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4. Flow velocity: the distance between the last touch of the wall, over time.

Figure (4): shows the flow velocity.

The two researchers adopted the technical performance test of the rotation skill in
freestyle swimming, as the performance of the rotation phase of swimming was filmed and
the performance was analyzed by the (Kinovea) program for movement analysis, using a
single camera at a speed (120 p/s) placed at a distance of (1.50 m) underwater and a distance
of (11.5 m). from the swimmer, the pre-test was conducted for the sample and according to
the movement analysis to extract the biomechanical variables of the rotation phase of the
swimmers and present them to the coach to correct the movement in the rotation phase for
each swimmer according to what he needs to develop the performance after the group finished
the training units in which the movement was corrected, the swimmer is filmed and the
performance is analyzed again to complete the post-test in conditions similar to the conditions
of the pre-test. The analysis of rotational performance was performed using rapid video
filming of the national team swimmers (16-18 years old) and variables were extracted for the
rotational phase.
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Results

Table (1): Shows the mean (p), standard deviation (o), and differences of the mean
(u.Difference) and standard deviation (o.Difference) of the pre and post-test of the
biomechanical variables of the Rotational phase in (100m freestyle) swimming

i Pre-test Post-test
Bml'necha . p.Differen (c.Differe Sig
nical Unit T

. ce nce Value
variables

n +c n +o

Angular

velocity d/s 226.13 12.90 240.008 14.121 -13.878 2956 |(-11.491 | 0.000
(C.0.M)

Knee

I d 74.666 1.632 78.888 2.366 -3.333 0.816 |(-10.000 | 0.000
Direction d 86.000 1.4142 | 92500 | 1.378 -6.500 2.167 | -7.344 | 0.001
al angle

Flov.v m/s 1.640 0.231 1.901 0.201 -0.261 0.098 -6.482 | 0.001
velocity
Discussion

We notice from the above table that there are statistically significant differences and
therefore we notice from the analysis has significantly affected the results of the swimmers
and therefore the process is reversed whenever the training is done correctly on the rotation
We notice from table (1) the values of the differences for the arithmetic means of the
biomechanical variables of the rotational phases of the 100 m freestyle swimming, where it
was found that the differences between the arithmetic means of the variables under study for
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the pre and post-tests were significant in favor of the post-test, and the reason for the
significance of the differences between the arithmetic means of the variable of angular speed
between the pre and post-tests in favor of the post-test. The significance of the differences
between the arithmetic means of the angular velocity variable between the pre-test and post-
test in favor of the post-test as a result of increasing the speed in the direction of the horizontal
vehicle during swimming before performing the rotational movement, which helped the
swimmer to transfer the kinetic energy from the horizontal vehicle to the vertical vehicle more
quickly, which increased the value of the angular velocity of the rotation of the body's center
of gravity, which led to a reduction in the time required to perform this phase (Tarsh, Kazim,
and Kazim, 2018) (Abdulkareem et al., 2017)

The decrease in the value of the time variable resulted from the motor adaptation of
the swimmers, as we find that the differences also appeared significant for the knee angle
variable at maximum flexion, as we find that the value of the angle increased for most of the
swimmers, which reduced the time required to extend the legs during the performance of the
push (Hammood et al., 2024).

We also find a change in the value of the direction angle variable after pushing, as
significant differences appeared between the pre and post-tests as a result of using the
proposed device as an aid to correct the motor path taken by the swimmer after performing
the rotation, as we find that the angle measurement was above the horizontal line passing the
center of gravity of the swimmer at the last touch with the wall, while it was modified to be
below the horizontal line passing the center of gravity of the body at the last touch, which
helps in increasing the flow distance (Najah and Thamer, 2015).

We notice from table (1) that the flow velocity that we appeared with significant
differences between the values of the arithmetic mean of the pre and post-tests, which reflected
positively in increasing the value of the flow velocity variable, as it is known that the water
resistance is less due to the value of surface resistance, as the value of the resistance imposed
on the swimmer's body is reduced due to the lack of load currents imposed on the swimmer,
which is large when swimming on the water surface due to the turbulent movement of the
liquid due to the movements performed by the swimmer, which moves the water (Alwan and
Fadhli, 2012, page 130), increasing its effect on the swimmer's body (Alwan and Fadhli, 2012,
p. 130).

Conclusions

1. Changes in the biomechanical variables associated with the rotational phase of the
swimmer have led to the development of a significant increase in rotational speed.
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2. Differences between swimmers in the use of biomechanical variables related to the
rotational performance of swimming according to the individual differences between the
sample members.

Recommendations

1. Explain the importance of biomechanical variables in a simple way and increase the
education and awareness of swimmers on how the use of proper angles, distances, and force
can affect the economy of effort to create an advanced athletic generation for the betterment
of the sport.

2. Increase the emphasis on the rotational phase of swimming during training, and include it
in the training units due to its effective role in improving the level of achievement.

Appendix

Sample training units during the week and days to add special exercises for the rotation
phase of training
Special preparation period and competitions
Volume: 20-25 km
Number of modules: 3 per week

SATERD SUND MONDA TUESDA THURSDA
WEDNESDAY
AY AY Y Y Y FRIDAY
En3 +sp2
Sp3 + En2 Sp3 + start
MORNING Stagt I-<l- ntlurn Rest Rest 4 Km Rest 3 Km Rest
+ + +
Rest 55131 + 1121]:115 'lF“:l:lrln+sSt£3t En3 +spl Si?rzt + ltgul:'zn
AFTERNOON 4 Km 4Km 3 Km 5 Km Rest

Lastic + run Lastic + run +
Out Water + Barbell Rest fitness Rest Barbell RSt Re
KM /DAY 3 4 4 7 5 3

Note: Special exercises have been inserted into the training modules marked in green .
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Abstract

The study aimed to highlight the importance of corrective exercises and to address the
development and status of athletic activities. It also emphasized the significant role of human
movement in the successful execution of various sports performances. Furthermore, the study
explored the field of biomechanics and its relationship to optimal performance through motion
analysis. The significance of this research lies in designing corrective exercises for a selected
sample group with the intention of improving their performance, overcoming technical faults, and
achieving better athletic results. The front handspring skill on the floor exercise mat is considered
one of the most difficult techniques for athletes, due to its requirements for technical precision and
motor coordination. During a particular phase of the skill, the body reaches a handstand position,
necessitating accurate synchronization between the force exerted by the hands against the ground
and the moment the body’s center of gravity passes through the imaginary vertical axis.

Keywords: Artistic Gymnastics, Motion Analysis, Floor Exercises, Skill Performance,
Biokinematic Variables.
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Introduction

The development in gymnastics and the achievement of creative and innovative
performance, particularly on the floor exercise apparatus—which is one of the six primary
apparatuses in artistic gymnastics—has not occurred randomly but through the application of the
most advanced scientific methods. Movements performed on the floor serve as the foundation for
all other apparatuses and are a central focus of sports events worldwide, aimed at achieving the
highest levels of performance and attaining outstanding accomplishments. Technological
advancements in mechanical analysis, in general, and in artistic gymnastics, in particular, play a
critical role in enhancing the quality of skill performance, both in competitions and educational
processes. Artistic gymnastics is characterized by the diversity of its performance, encompassing
multiple apparatuses, including the floor exercise, which involves skills such as the front
handspring. Achieving advanced skill performance in sports is an essential objective in the
educational process, and researchers in this field continually seek innovative methods and tools to
enhance performance. Sports apparatuses contribute significantly to improving technical execution
and physical abilities, in accordance with the specific requirements of each sport. Since gymnastics
performance is evaluated based on technical execution, the International Gymnastics Federation
prescribes the proper form for skill execution, and any deviations result in deductions from the
performance score.

This study aimed to diagnose errors in performing the front handspring for youth aged 8—
13, identify the most significant biomechanical variables affecting its learning, and propose
corrective exercises to optimize these variables.

Several researchers have addressed related topics. For instance, Rasha (2014) examined
the effect of specialized physical exercises on selected biomechanical variables of the “Gazelle
Jump” in rhythmic gymnastics, showing significant post-test improvements in speed and takeoff
angle. Zina (2008) analyzed the relationship between biomechanical and physical-motor abilities
in performing the back aerial somersault from a stationary position, finding significant correlations
that affected performance. Abi Ramz (2005) investigated the effect of corrective exercises on
kinematic variables of the spindle movement on the vault apparatus for youth, reporting
meaningful improvements post-intervention. Ali (2002) studied the effect of educational exercises
on the biomechanical variables of the front handspring, showing positive impacts for the
experimental group. Mustafa (2019) examined the effect of specialized exercises using an
innovative rotating support device on selected kinematic variables of the front handspring,
demonstrating improvements for the experimental group. Sarmad (2021) explored the effect of a
multi-stage innovative device on biomechanical variables in learning the Tkatchif skill on the
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horizontal bar, indicating positive effects on performance. Ibtehal (2021) assessed corrective
exercises based on a model for handstand and cartwheel skills on the floor, reporting significant
improvements in biomechanical indicators and skill performance.

Collectively, these studies emphasize the importance of designing corrective and
specialized exercises according to mechanical principles, highlighting the positive role of
progressive and sequenced application—covering preparatory, main, and final phases—in
developing and enhancing gymnastic skills.

Methodology

The researcher employed the experimental method using the two equivalent groups design
(control and experimental) with pre- and post-tests, as it was suitable for the research requirements.
The research population was determined from artistic gymnastics players at the Specialized School
for the academic year 2024-2025. The researcher used the purposive sampling method to select
the sample, which initially consisted of 12 players. Out of them, 10 players were chosen,
representing 83.33% of the original sample. These players were divided into two groups—control
and experimental—comprising 5 players in each group. The reason for excluding the two players
was due to injury.

Data Collection Tools

Floor exercise mat.

Foam mats.

Measuring tape (6 meters).

Ruler (1 meter).

Video camera (1 unit), Sony, with a range of 30—1000 frames per second.
Computer, HP.

Laser discs (2 units), Prince brand.

Tripod for the camera.

Motion analysis software (Kinovea, version 0.8.27).

Electronic scale.
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Table 1: Description of the Research Sample (Control and Experimental Groups)

Variable Mean (M) (SD) Skewness
Age (years) 10.63 0.937 0.047
Training age (years) 3.25 1.23  -0.168
Weight (kg) 30.75 479  0.899
Height (cm) 140.38 7.18 -1.67
Arm length (cm) 25.25 1.96 -0.952
Forearm length (cm) 24.25 2.53  0.123
Trunk length (cm) 43.38 0.827 0.483
Thigh length (cm) 37.88 3.64 0.468
Leg length (cm) 34.25 249  -0.305
Table 2: Equivalence of Control and Experimental Groups
Variables / Equivalence Groups Mean SD Le;:;lte s F Sig df t Sig
Control 2.88  0.545
Performance (s) Experimental 313 0415 0.062 0.810 0.250 0.306 0.816 0.438
Control 1625  3.96
. Lo o
Vertical Inclination Angle (°) Experimental  15.25 1.09 2.80 0.133  1.00 1.84 0.544 0.601
Control 55.00 324
1 (o}
Trunk Angle First Contact (°) Experimental 5225 3.77 0.105 0.754 275 222 1.24  0.251
Control 7725  2.28
. . o -
Thigh Angle First Contact (°) Experimental  78.50 1.80 0.118 0.740 -1.25 130 0.962 0.364
Control 13225 228
. . o
Hip Angle First Contact (°) Experimental 13075 4.82 1.62 0.238 1.50 238 0.630 0.546
Linear Displacement of Hip Control 1.19  0.076
(m) Experimental 116 0.048 1.80 0.217 0.028 0.040 0.686 0.512
. . . Control 390 0.511
Linear Hip Velocity (m/s) Experimental  3.94  0.198 1.95 0.200 0.046 0.245 0.188 0.856
Hip Angle First Contact for Control 68.50 4.56
Arms (°) Experimental  67.00  3.67 0.664 0.439 150 2.62 0.573 0.582
. Control 0.290  0.037
Arm Contact Time (s) Experimental 0307 0.040 0.109 0.750 0.017 0.024 0.713 0.496
. . Control 0.160  0.022
Flight Time (s) Experimental 0175 0.025 0.079 0.786 0.015 0.015 1.04 0.328
. o Control 39.25  4.02
Body Tilt Angle (°) Experimental  38.75 383 0.072 0.796 0.500 248 0.201 0.846
Control 146.50 391
(e}
Covered Angle (°) Experimental 14425 10,40 2.48 0.154 225 497 0453 0.663
s o Control 29723  55.22
Trunk Angular Velocity (°/s) Experimental  299.50 22.28 1.74 0.223 -2.26 26.63 0.085 0.934
. Control 0.776  0.074
Total Performance Time (s) Experimental  0.774  0.032 1.57 0.245 0.002 0.036 0.056 0.957
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Corrective Educational Units

After conducting personal interviews with a group of experts and specialists in teaching

methods and based on their opinions and recommendations, the researcher prepared the corrective

educational units and finalized them while considering the following:

The total number of corrective educational units was eight (8), with one unit implemented
per week.

The total number of corrective exercises used to address the errors identified during the pre-
tests for the research sample was thirty-two (32) exercises.

The number of errors corrected in each corrective unit ranged from 1-2 errors, depending on
the difficulty of the error.

The number of corrective exercises per unit was five (5) exercises, depending on the type of
error.

The corrective exercises were implemented according to the sequence of the skill’s sections
(preparatory, main, and final).

Corrective exercises were executed during the first half of the main section for 30 minutes
out of the total 60 minutes allocated to the main section.

The duration of each corrective unit was 30 minutes, including 10 minutes for explaining the
errors and demonstrating the corrective exercises, and 20 minutes for applying the corrective
exercises.

The third corrective educational unit for the handstand skill was repeated due to the presence
of some errors that were not adequately corrected.

Post-Test

The post-test was conducted on Saturday, 1/2/2025, starting at 3:30 PM and ending at 4:15

PM. Camera settings, dimensions, and speed, as well as the tasks of the assisting team, recording
of attempts, the order of players, and performance evaluation, were all organized according to the
same procedures and conditions used in the pre-test.
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Statistical Analysis
The Statistical Package for the Social Sciences (SPSS) program was used to extract:
e Mean (M).
o Standard deviation (SD).
o Skewness coefficient.
e Independent samples T-test.
e Levene’s Test.
o Paired samples T-test.
Results

Table 3: Pre- and Post-Test Differences in Performance Angles of the Handstand Skill for the

Control Group
Variable / Control Test Mean (M) SD F-S A-F H-A t Sig
Vertical Inclination Angle (°) Prestest 1620 396 40 297 133 332 029

Post-test 11.80 2.28

Trunk Angle — First Motion (°) g;'_tfes:t gg'gg gé;‘ 220 10.06 4.50 .489 .650

Thigh Angle — First Motion (°) g;'_tfes:t ;Z'gg ;ig 400 404 181 222 836

Hip Angle — First Motion (°) g;'_tfes:t Bg:ég 3:(2)2 260 7.67 343 758 491

Hip Angle — First Motion for Arms (°) g;'_tfes:t gg'gg g;g 600 477 2.4 281 .793

Body Tilt Angle Based On (°) g;'_tfes:t gg'ég 2'8? 6.60 9.0 4.07 1.62 .180

Pre-test 146.60 391
(]
Angle Covered (°) Posttest 136.60 793 10.00 941 421 238 .076

Table 4: Pre- and Post-Test Differences in Performance Angles of the Handstand Skill for the
Experimental Group

Variables Test Mean SD Skewness Kurtosis Std. t Sig
Error
Vertical Tilt Angle (°) Pre  15.20 110 -0.400 5.22 2.34 0.171 0.872

Post 15.60 5.03

Trunk Angle, First Phase (°) lf(f:t féég ;;; 6.40 6.73 3.01 2.13  0.101

Thigh Angle, First Phase (°) lfs:t ;igg ;ii 4.60 2.70 1.21 3.81 0.019

Hip Angle, First Phase (°) Pre  130.80 4.82 11.00 6.00 2.68 4.10 0.015
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Post 119.80 9.07
Pre  67.00 3.67
- i i o -
Arm-Hip First Contact Angle (°) Posi 8200 718 15.00 4.90 2.19 6.85 0.002
Body Tilt Angle Based on Pre 38.80 3.83
Support (°) Post 2420 148 14.60 5.13 2.29 6.37 0.003

Table 5: Post-Test Differences in Study Variables for the Handstand Skill Angles

Variables / Post-Test Groups Mean SD F-S H-M t Sig.
Experimental 15.60  5.03
Control 1180 228 380 247 1539 .162
Experimental 45.80 7.33
Control 52.80 7.63
Experimental 74.00 3.54
Control 76.80 2.59
Experimental 119.80 9.07
Control 129.60 7.09
Experimental 82.00 7.18
Control 69.20 8.26
Experimental 24.20 1.48
Control 32.60  6.07
Experimental 163.60 6.39
Control 136.60 7.23

Vertical Inclination Angle (°)

Trunk Angle — First Contact (°) -7.00 473 1480 .177

Thigh Angle — First Contact (°) -2.80 196 1429 .191

Hip Angle — First Contact (°) -9.80  5.15 1904 .093

Arm-Hip Angle — First Contact (°) 12.80 489 2.616 .031

Body Inclination Angle (°) -840 279 3.008 .017

Total Inclination Angle (°) 27.00 432 6.257 .000

Discussion

The results of the statistical analysis reflect the presence of statistically significant
differences in the post-test between the experimental group and the control group for the flight
time variable, in favor of the experimental group in performing the handstand skill. No significant
differences, however, were observed in the variables of hand contact time and total performance
time. Flight time is directly associated with the push-off force exerted by the hands, which
represents the decisive factor in providing the body with sufficient propulsion to execute the aerial
somersault and achieve adequate height during the aerial phase. The greater this force, the longer
the flight time, allowing the athlete additional time to optimize landing timing, reduce injury risk,
and ensure smooth transitions between performance phases. It also provides the body with
adequate time to prepare for the subsequent phase of the skill.

The researcher attributes this improvement to the fact that flight time is closely linked to
the resultant speed generated during the push-off, particularly the vertical component of the push.
Askilled athlete is able to convert a larger proportion of horizontal speed into vertical speed, which
increases height and consequently flight time—the period the body remains airborne from leaving
the ground until landing. This duration is influenced by several factors, including jump height
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(related to muscular strength) and coordination level during the aerial phase. From this perspective,
the corrective exercises based on motion analysis played a significant role in adjusting
performance angles and enhancing the ability to convert horizontal velocity into vertical velocity.
This resulted in higher vertical speed at the expense of horizontal speed, achieved through precise
motion analysis, identification of movement errors, and scientific correction aimed at increasing
vertical velocity.

This outcome aligns with what Samir Mosallat (2000) indicated: analyzing motion through
recording and quantitatively identifying influential variables—such as launch speed, height, and
angle—is the most effective method to address variables that coaches or athletes seek to improve
in performance (Mosallat, 2000, p. 233). Moreover, identifying movement errors helped athletes
use their muscles correctly to increase elevation and control during flight, which was clearly
reflected in the post-test results, showing a positive effect on flight time. Wajih Mahjoub (2001)
also confirms that motion analysis “is used to solve problems related to learning and training, by
diagnosing movements, balancing their components, timing, and force, and differentiating
between correct and incorrect movements. This supports skill development and technical
understanding, providing coaches with a model of ideal movement to guide appropriate training
methods to learners and avoid movement errors” (Mahjoub, 2001, p. 15). Applying advanced
motion analysis programs enabled precise identification and scientific correction of movement
errors, which the results clearly demonstrated.

Regarding hand contact time, the researcher notes that it is a critical factor in improving
the handstand skill, as it reflects the effectiveness of the push force generated upon hand-ground
contact. The shorter this time while maintaining sufficient force, the better the technical
performance and movement efficiency. However, the results showed no statistically significant
differences between the groups, indicating that the corrective exercises were not sufficiently
targeted to improve this variable, or that other factors such as individual technique or muscular
balance influenced it. This is consistent with Loui Ganmal Al-Samid’i (2007), who stated that “the
mechanical effect of force on the body over a short time equals the product of the force and the
specific time instant, demonstrating that the relationship between push and contact time is closely
linked to the performance angles adopted during the push-off and flight phases. Specifically, the
transition from running to hand-ground contact requires greater force in a shorter time to maintain
momentum without losing speed” (Al-Samid’i, 2007, p. 93). Despite numerical differences
favoring the experimental group, these differences did not reach statistical significance, likely
because the push variable is influenced by both force and time, which were relatively similar across
groups. Both coach and researcher worked on developing physical components and skill abilities
to achieve optimal performance.
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This aligns with Adel Abdel Basir (1999), who noted that “the type of sport aiming for elite
performance determines the nature of physical and skill components, and there is a close
relationship between the development of physical components and skill abilities” (Basir, 1999, p.
91), which is reflected in the nature of the exercises used in this study.

Regarding total performance time, results also indicated no statistically significant
differences, despite temporal differences favoring the experimental group. This reflects that
contact time plays a central role in determining overall performance quality and movement
success, which is affected by factors such as muscular strength, motor balance, and coordination
between performance phases. Haider Nawar (2012) emphasized that “movement time is influenced
by how force is applied; periods in which force is not applied according to goal requirements lead
to discontinuous and non-fluid performance, especially between the preparatory and main skill
phases” (Al-Amiri & Haider Nawar, 2012, p. 39). The researcher notes that total performance time
is influenced by body inclination, push force, and launch angle, and that the corrective exercises
did not specifically target this variable but rather focused on improving motor control and muscular
coordination. Improvements in this variable may also relate to general adaptation from training or
differences in individual commitment within groups. This is supported by Talha Hossam Eldin
(2003), who indicated that “the amount of push force generated during takeoff depends on
muscular strength, joint extension speed, and coordination, with the vertical component of push
achieved through sudden and simultaneous extension of working joints” (Hossam Eldin, 2003, p.
136). From this standpoint, improving total performance time requires continuous training
incorporating advanced techniques to control timing during flight and landing, allowing athletes
better opportunities to adjust launch angles and flight time, thereby enhancing overall skill
performance.

Overall, the results are logical and reflect the effect of corrective exercises and motion
analysis on developing technical and motor performance for this complex skill.

Conclusions

1. The adoption of corrective exercises based on motion analysis has a positive effect on the
hip angle at the moment of initial hand contact in the handstand skill, indicating an
improvement in arm positioning at the beginning of the movement, which positively
reflects on overall body balance during performance.

2. Corrective exercises informed by motion analysis have a positive impact on the body tilt
angle during the support phase of the handstand skill, suggesting an improved ability to
maintain balance and distribute body mass properly during skill execution.
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Corrective exercises guided by motion analysis show a positive effect on the final vertical
tilt angle in the handstand skill, reflecting an improvement in the final body posture—a key
indicator for evaluating technical performance quality.

Corrective exercises based on motion analysis positively influence flight time in the
handstand skill, reflecting development in explosive strength and neuromuscular
coordination.

Corrective exercises derived from motion analysis positively affect the overall
performance score of the handstand skill.

Recommendations

1.

The researcher recommends the use of biomechanical analysis as a permanent diagnostic
tool for evaluating athletes’ technical performance, due to the precise data it provides,
which contributes to scientifically guided training.

It is recommended to involve gymnastics coaches in development courses focused on
quantitative analysis using video and mechanical analysis software.

Emphasis should be placed on developing body and hip tilt angles during technical training,
as these angles have a direct effect on stability, balance, and fluidity during flight and
support phases.

Researchers and coaches should consider relevant body measurements (e.g., height, trunk
length, leg length, arm length) when designing corrective exercises, as these measurements
are critical for correcting movement trajectories in many sports skills.
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Abstract

The researcher touched on the importance and place of the game of football among sports, as
functional strength exercises were prepared and their impact on some skill abilities in football. The
research community included the teams of government institutions in Diyala Governorate, and the
research sample was chosen intentionally, which was represented by the Diyala youth and adult
football teams. There are 9 indoor players This research is one of the scientific attempts to raise
the skill level of the teams of government institutions in the governorate through the use of
functional strength training. The results showed that there is a clear development among the
research sample in the post-test as a result of the use of these training.
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Introduction

Football has gained widespread popularity across various countries, becoming a universal
language because it provides enjoyment both through watching and playing. It is considered one
of the challenging team sports, requiring its players to possess skill, intensity in performance, and
quick attentiveness. Therefore, it demands new methods and approaches to develop its training
aspects. The success of any football process depends on comprehensive preparation, aiming to
enable players to master the skills that accelerate the path to victory.

Several factors influence the players’ execution of different game plans during a match,
including their skill level, physical fitness, and proficiency in fundamental techniques. Players are
required to perform high levels of running throughout a match, which may last 90 minutes, and to
overcome various resistances. These include managing body weight against gravity, continuous
rotations, sudden stops, physical challenges, maintaining balance, and engaging in physical contact
with opponents, the ball, and the playing field. All of these demands necessitate advanced skill and
physical preparation, enabling players to execute game strategies efficiently and effectively
without a decline in performance during the match.

Martin Bidzinski notes the importance of integrating football skills with physical fitness
components, as both must be developed simultaneously. Over time, the application of a structured
training program enhances the effectiveness of passing, receiving, and running with and without
the ball. Moreover, the quality of a football player’s performance can only be accurately assessed
under pressure—whether physical, psychological, or competitive—as this reflects their true
abilities. Training under such conditions significantly improves overall performance (Bidzinski,
1996).

According to Issam Abdel-Khalek (2000), the ability to perform a skill is closely related to
specific physical motor abilities. Mastery of a skill depends on the development of these abilities,
such as muscular strength, coordination, flexibility, agility, and balance. The level of skill
performance is often determined by the extent to which an individual has acquired these specific
physical and motor characteristics (Abdel-Khalek, 2000).

The researcher observes that neglecting strength training during the preparation period of
football players results in a lack of the muscular strength required to perform fundamental skills
efficiently. This deficiency is clearly reflected in the performance of players at that stage, which
emphasizes the need to address this phase and to explore the most suitable training methods for
them, as they represent the future of football teams. Strength training for youth is considered one
of the important training methods for enhancing their technical level. Such training works by
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indirectly affecting the muscles, transferring the strength gained from a specific movement to the
entire neuromuscular system.

Therefore, the researcher aims to use strength training to develop muscular strength in
young football players and to investigate its effect on the improvement of skill performance levels
(currently under investigation).

Functional strength training is considered one of the modern approaches in sports training.
It is characterized by integrated movements that engage multiple muscle groups simultaneously.
The advancement of various football skills and the ability of certain players to change the course
of a match through their individual capabilities have prompted the researcher to explore functional
strength training for football players.

Regarding the influencing factors, there may be challenges in identifying the variables that
affect the effectiveness of this type of training. Factors that should be considered include age,
physical fitness, nutrition, prior training experience, and previous injuries. Therefore, when
studying functional strength training, it is necessary to investigate its effectiveness and determine
its impact on specific skill abilities in football players. Functional strength training is recognized
as an important training method for enhancing technical and physical performance because it
indirectly affects the muscles, transferring the strength gained from a particular movement to the
entire neuromuscular system.

Consequently, researchers aim to utilize functional strength training to improve
performance, helping football players understand its effect on the levels of skill performance under
investigation.

Research Objective: The study aimed to investigate the effect of functional strength training on
certain skill abilities of the Diyala Youth and Sports Football Team.

Research Hypothesis: There are statistically significant differences between the pre-test and
post-test measurements in the technical performance level of the experimental group, in favor of
the post-test measurements.

Research Scope: Human Scope, Diyala Youth and Sports Football Team. Temporal Scope,

From February 10, 2023, to June 10, 2024. Spatial Scope, The study was conducted at the late
Ali Salam Indoor Hall and the Sports and Scout Activity Hall of Diyala College of Education.
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Methodology

The researcher employed the experimental method using a single-group experimental
design with pre-test and post-test measurements, as it suits the nature of the study.

Research Population and Sample

The research population includes the teams of government institutions in Diyala
Governorate. The research sample was selected intentionally, consisting of the Diyala Youth and
Sports Football Team, totaling nine (9) futsal players.

Homogeneity of the Research Sample

The research sample was homogeneous in terms of the variables: age, height, weight, and
training experience. Table (1) illustrates this.

Table (1): Homogeneity of the Research Sample in the Studied Variables

No. Variables Mean Standard Deviation Skewness Coefficient
1 Age 28.41 1.18 1.04
2 Height (cm) 175.6 3.16 0.56
3 Weight (kg) 68.8 243 2.22
4  Training Experience (years) 3.4 1.21 0.99

Data Collection Methods

The researcher relied on scientific references, previous studies, and international electronic
sources to determine the necessary tools, measures, and tests for collecting the research data.

Observation

The researcher observed that previous studies focused on either the physical, skill, or
tactical aspects of players, but they did not address the integration of these aspects with functional
strength training. This gap highlighted the need for the present study.
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Questionnaire

The questionnaire was used to determine the following:

1. The most important skill tests applied to the Diyala Youth and Sports Football Team
players (as shown in Appendix 1).

2. The most suitable functional strength training exercises for the Diyala Youth and Sports
Football Team players (as shown in Appendix 2).

First: The researcher designed a set of 24 specific functional strength tests for the players. These
tests were developed to align with the functional strength requirements of the Diyala Youth and
Sports Football Team.

Second: The most suitable functional strength training exercises for the players were identified,
including:

e Running with the ball for 10 minutes.

e Performing the throw-in skill 10 times.

e Rotating around the ball and shooting.

e Running with the ball and receiving from above.

e Running with the ball and receiving from below.

e Short passing exercises with the maximum number of repetitions.

Additionally, the researcher prepared a survey form for a panel of nine (9) experts holding
academic degrees in Physical Education and Sports Sciences to evaluate the appropriateness of
these functional strength exercises for the Diyala Youth and Sports Football Team players.

Equipment and Tools Used in the Study

e Rastameter

e Medical scale

e Measuring tape
e Stopwatch

e Footballs

e Cones
o Standard football field
° WhiSth
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Scientific Validity and Reliability
Discriminant Validity

The discriminant validity of the skill tests in their initial form was calculated by computing
the mean differences between a distinguished group of players (9 players from the same research
population but outside the research sample) and a non-distinguished group (9 players from the
Diyala Youth and Sports Football Team). This procedure was conducted on Monday, February 20,
2024. Table (2) illustrates the results.

Table (2): Significance of Differences Between the Distinguished and Non-Distinguished
Groups for Skill Tests (n1 —n2 =18)

Distinguished . .Non. Difference
. Distinguished t-
No. Variables Group (Mean % Between
Group (Mean % value
SD) SD) Means

20-meter Ball
1 Running Test 5.17+0.98 6.23 £1.02 1.06 2.30
(Transition Speed)

Three Rotations

Around the Ball
2 Then Shooting 1.30 £0.65 1.97 £0.58 0.67 3.72

(Motor Balance)

Shooting at Cones in
3 Goal Posts (Spatial 2.11+£0.99 3.06 £0.78 0.95 3.65
Accuracy)

Reliability Coefficients

The researcher retested the method on Sunday, March 3, 2024, using a sample of nine
players familiar with the tests, considering a two-week interval between the two applications.
Pearson’s correlation coefficient was used to determine the relationship between the two
applications, as shown in Table (3).
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Table (3): Correlation Between the First and Second Applications of the Skill Tests (n =9)

First Second Difference :
No. Variables Application Application Between value
(Mean + SD) (Mean + SD) Means
20-meter Ball Running
Test (Transition Speed) 4.65+1.02 3.91+£0.98 0.74 0.71
Three Rotations
Around the Ball Then
2 Shooting (Motor 1.18+0.72 1.41+0.63 0.23 0.74
Balance)
Shooting at Cones in
3 Goal Posts (Spatial 1.09 £0.95 1.89 +£0.82 0.80 0.81
Accuracy)
Procedures

Pre-Tests for the Research Sample

The pre-tests for the research sample were conducted on Wednesday and Thursday, March
10-11, 2024. The researcher informed the participants of their results to help them improve their
performance.

Table (4): Physical Fitness Components and Applied Tests in the Study

No. Component Test Description Unit of Measurement
1 Trggzletilon 20-meter Ball Running Test Seconds (least time)
Three Rotations Around the Ball Then Maximum number of
2 Motor Balance . .\
Shooting repetitions
3 Spatial Shooting at Cones in Goal Posts Max1mum'n‘umber of
Accuracy repetitions

Main Experimental Tests for the Research Sample

The main experiment for the study sample was conducted from Thursday, March 14, 2024,
to Thursday, May 16, 2024, over a period of eight (8) weeks, with three training sessions per week.
Each session lasted 90 minutes and included a variety of skill exercises based on the objectives of
the training unit.
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After designing the exercises, they were presented to a group of experts in sports training
and football to provide their opinions and feedback regarding the suitability of the exercises for
the research sample, which consisted of the Diyala Youth and Sports Football Team. The exercises
were then adjusted according to the experts’ recommendations before being implemented in the
training units.

Post-Tests

The post-tests for the research sample were conducted under the same conditions as the
pre-tests on Sunday and Monday, May 19-20, 2024. The aim of the post-tests was to determine
the level achieved by the players and to assess their improvement after practicing the applied skills.

Statistical Analysis

The researcher employed appropriate statistical methods, including:

e Mean (Arithmetic Average)

e Median

e Standard Deviation

o Skewness Coefficient

o Significance of Differences Between Means (t-test)
e Pearson’s Simple Correlation Coefficient

e Percentage of Improvement (%)

Results

Table (5): Differences Between Pre-Test and Post-Test Measurements for SKkill Tests in the
Experimental Group

Pre-Test I’)l’(::sstt- Mean SD Calculated
No. Variables (Mean + (Mean + Difference  Difference tevalue
SD) SD) (X1 (SH
20-meter Ball 4.65+ 6.17 £
1 Running Test 1.02 1.12 1.52 118 447

Three Rotations
Around the Ball 1.18 + 2.62 +
2 Then Shooting 0.72 0.84 1.44 0.87 5.76

(Motor Balance)
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3 in Goal Posts 1(')03 s 2(')577; 1.48 0.93 5.69
(Spatial Accuracy) ) ’
Discussion

Based on the data presented in Table (5), a clear distinction can be observed between the
mean values of the pre-test and post-test measurements. This indicates the presence of statistically
significant differences in favor of the post-test. These results provide further evidence of the
positive impact of the exercises implemented during the training sessions, which aligns with the
assertions made by Fabio Comana. Functional strength exercises include a set of integrated, multi-
level movements that involve various aspects of motion, including acceleration, stability, and
deceleration (command, 2004).

The effectiveness of functional strength training lies in its ability to engage multiple muscle
fibers simultaneously. The observed improvements can be attributed to the careful planning of the
functional exercise program, the appropriate selection of training loads based on the participants’
age and training stage, and the implementation of modern training methods during the main
training sessions.

In this regard, Dave Schmitz (2003) emphasizes that one of the most important features of
functional strength training is the focus on the core, as strong core muscles connect the lower limbs
with the upper limbs. Furthermore, functional strength training incorporates multi-directional
movements, which are performed by concentrating on one limb at a time. This makes it one of the
most effective training methods for enhancing core (mid-body) muscle strength and overall
balance (Schmitz, 2003).

The researcher believes that functional training, which is often confused with sport-specific
training, is the preferred training approach for most athletes. Although functional training may
share certain similarities with sport-specific training, it is important to recognize the distinctions
between the two. The primary difference lies in the fact that functional training focuses on
strengthening the core muscles, while acknowledging the pivotal role of the spine in facilitating
movement.
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Conclusions

There are statistically significant differences between the mean scores of the pre-test and
post-test measurements for the research sample in terms of skill performance, in favor of the post-
test. This study represents a scientific effort to enhance the skill performance of football players
through functional strength training. Moreover, it may draw the attention of football coaches and
practitioners to the importance of developing psychological capacities through functional strength
exercises, which could, in turn, positively impact the skill performance levels of football players.

Recommendations

The use of specialized skill tests within functional strength training provides an effective
means of assessing the performance level of football players. The proposed program implements
functional strength exercises with consistent intensity, repetitions, and rest intervals across
different age groups, given their role in enhancing muscular strength and the effectiveness of skill
performance. Additionally, applying functional strength training studies can contribute to
improving the overall performance levels of football players. The program also presents a scientific
approach to using these exercises, which may help address deficiencies and weaknesses in the
players’ performance.
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Abstract

The research problem emerged from the researcher’s observation that many students
encounter difficulties in learning certain curricular skills in gymnastics, particularly the kip-up
skill on the horizontal bar, which is considered challenging due to the lack of understanding of the
correct technique and the inability to visualize the appropriate movement pathway for performing
the skill. This prompted the researcher to investigate the problem and attempt to provide a solution.
The importance of the study lies in designing instructional units based on the problem-based
learning approach and examining their effect on acquiring the kip-up skill on the horizontal bar,
with the aim of assisting students in mastering this skill through a modern instructional strategy.
The researcher employed the experimental method with two groups, experimental and control, as
it was suitable for the nature and objectives of the study. The research population consisted of 247
third-year students in the College of Physical Education and Sports Sciences at the University of
Diyala during the academic year 2023-2024, from which a sample of 16 students was selected for
the experimental group and 16 for the control group. Pre-tests were conducted prior to the
intervention. The results indicated that instructional units designed according to the problem-based
learning approach are effective in teaching the kip-up skill on the horizontal bar to students at this
level, and the researcher recommended adopting such instructional units due to their positive
impact on skill acquisition.

Keywords: Instructional units, Problem-based learning, Kip-up on the horizontal bar.
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Introduction

The concept of the instructional unit is regarded as one of the educational terms that
emerged in response to the development of the teaching—learning process, aiming to achieve
modern curricula that meet the demands and challenges of the contemporary era. Scholars and
experts have long debated the definition of this term until it became established as a curricular
framework or organizational method. This aligns with Al-Saeed and Gaballah (2014), who defined
instructional units as “a part of the curriculum, a specific organization of the subject matter, and a
teaching method that places students in learning situations which, as a whole, form an integrated
unit with clear objectives that can be achieved through these situations.” Similarly, Fawzi (2014,
p.40) stated that “an instructional unit is a set of classroom procedures adopted by the teacher to
implement a given subject matter characterized by integration, coherence, and objectivity, placing
students in comprehensive learning situations that stimulate their interest and require them to
perform diverse activities that allow them to gain specific experiences and achieve predetermined
educational objectives.” Among the modern teaching strategies is problem-based learning, which,
according to Al-Balushi (2009, p.263), “was formally introduced into the field of education and
teaching by Barrows, who applied it as a novel and alternative method in training medical students
at McMaster University in Canada in the 1950s, by presenting real and authentic problems for
students to investigate and generate solutions for.” This type of learning encourages students to
construct meaning, develop conceptual understanding, and build confidence in their ability to
confront new problems in the future and generate scientific and practical solutions independently,
rather than relying on ready-made answers. As Zeitoun (1992, p.53) emphasized, this approach
makes learning meaningful, purposeful, and far from rote memorization, thereby enhancing
students’ ability to succeed and experience satisfaction in their learning. In the context of
gymnastics, which is considered a demanding and precise sport that often requires instructional
support to simplify skill acquisition, educators have sought to provide diverse and accessible
learning conditions to accelerate the learning process. As Bormann (1987, p.269) highlighted, “kip
movements are among the most important linking movements; despite variations in the starting
style and grip, the performance technique remains consistent, as the swing energy is transferred to
the trunk upon deceleration, and by using the reaction of support, the body can rise to a higher
position on the apparatus.” The primary aim of the kip movement, according to Liersch and
colleagues (1978, p.70), “is to move the body from a lower level to a higher one by flexing and
extending at the hip joint.”

After observation and review, the researcher found that most students encounter difficulties
in learning certain curricular skills in gymnastics, particularly the kip-up skill on the horizontal
bar. This skill is considered challenging for students due to their lack of understanding of the
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correct technique and their inability to visualize the appropriate movement pathway required to
perform the skill.

Research Objective: To identify the effect of using instructional units based on the problem-
based learning approach on acquiring the kip-up skill on the horizontal bar.

Research Hypothesis :There are statistically significant differences between the experimental
and control groups in favor of the experimental group.

Scope of the Study
Human Scope: Third-year students at the College of Physical Education, University of Diyala.
Spatial Scope: The gymnastics hall at the college.
Temporal Scope: From December 17, 2023, to March 26, 2024.

Methodology

The researcher employed the experimental method using a pre-test and post-test design for
both the experimental and control groups, as it was suitable for the nature and problem of the study.

Research Sample

The research population consisted of third-year students at the College of Physical
Education and Sports Sciences, University of Diyala, for the academic year 2023-2024. The study
sample included 32 students selected randomly. The experimental group consisted of 16 students
chosen by random draw, and the control group also included 16 students selected in the same
manner. Additionally, a pilot sample of 5 students from the third-year cohort, who were not part of
the main study sample, was used for preliminary testing.

Data Collection Tools

Sources and References, Arabic and foreign sources, and a results recording form. The
equipment used in this study included an HP computer and one Sony video camera, which were
employed to record and analyze students’ performance during the learning and assessment of the
kip-up skill on the horizontal bar.
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Procedures

The study employed several procedures to conduct the research. First, three evaluators
were assigned to assess the performance of the kip-up skill on the horizontal bar for all participants
in the study sample, using a 10-point scale. A pilot experiment was conducted on December 17,
2023, Sunday, at 8:30 a.m. in the gymnastics hall with five students from the third-year cohort who
were not part of the main study sample. The pre-tests for the research sample were administered
on Wednesday, December 20, 2023, at 10:30 a.m. in the gymnastics hall. During these tests, the
researcher ensured the standardization of all testing conditions, including time, location,
equipment, and implementation procedures, to maintain consistency and control across pre- and
post-tests. The main experiment was conducted from December 24, 2023, to February 11, 2024,
during which the instructional units based on the problem-based learning approach were applied.
Each instructional unit lasted 45 minutes, with one unit delivered per week over eight weeks. The
subject teacher provided explanations and demonstrations of the skill according to the curriculum
for both the experimental and control groups. The control group received traditional instruction,
while the experimental group was taught using the problem-based learning approach. The
researcher’s role was limited to preparing the instructional units, monitoring the progress of the
experiment, controlling time and repetition, and supervising the implementation of all instructional
units. Post-tests were conducted on Wednesday, February 14, 2024, at 10:30 a.m. in the gymnastics
hall under the same conditions as the pre-tests to ensure high reliability of the results.

Results

Table 1: Shows the means and standard deviations for the pre-test and post-test for the
experimental and control groups

Standard Standard
group Test N Mean Deviation Error
Experimental Pre-test 6 2.389 0.054 0.013
Group Post-test 5.556 0.029 0.007
Pre-test 2.432 0.068 0.017
Control Group 16
Post-test 3.902 0.054 0.014
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Table 2: Shows the differences in means, standard deviations, standard errors, t-values,
and significance levels for the experimental and control groups.

. Mean Stal}d%rd Standard .
Variables . Deviation t-value Sig.
Difference . Error
Difference
Experimental Group -0.167 0.062 0.015 10.796 0.000
Control Group -2.500 0.966 0.242 10.351 0.000

Discussion

It can be observed from Table 1 that there are significant differences between the pre-test
and post-test in the kip-up skill test in favor of the post-test, indicating an improvement in the
performance level of the study sample as a result of the instructional units based on the problem-
based learning approach. The researcher attributes this improvement to the fact that students, when
exposed to any new learning experience, acquire additional knowledge and skills, as reflected in
the performance scores of each individual. This improvement in skill execution aligns with the
observations of many experts in the field; Talha et al. (2006) noted that when beginners learn a
new sports skill, there are varying performance levels during the initial days of learning, with some
learners taking longer and others mastering the skill more quickly, while some fall in between
these two extremes. The results clearly demonstrate the effectiveness of the instructional units
based on problem-based learning, as they contributed to the development of students’ performance
at varying rates. Mohamed Odeh Al-Rimawi (1994) emphasized that educational strategies should
foster the growth of each learner’s problem-solving abilities, encourage self-assessment, and
enhance motivation for learning.

Regarding the control group, Table 1 also shows significant differences between the pre-
test and post-test in favor of the post-test. The researcher attributes this improvement to the
instructional methods employed by the teacher, which contributed to some progress in the control
group, although less pronounced than in the experimental group.

Comparing the experimental and control groups in the post-test reveals the superiority of
the experimental group’s results, which can be attributed to the effectiveness of the instructional
units designed according to the problem-based learning approach. The researcher notes that the
experimental group outperformed the control group because this approach enhanced specific
aspects of learning, including active student engagement and participation in tasks, which
contributed to improved performance. In contrast, the control group relied on traditional
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instruction, which primarily involved rote transmission of information and limited application,
resulting in lower performance levels and reduced ability to correct mistakes during skill
execution. The positive outcomes observed in the experimental group are therefore attributed to
the impact of the instructional units and the problem-based learning strategy, which significantly
facilitated better skill acquisition in the kip-up test. Farida Ibrahim also emphasized that the most
effective learning model involves visual observation, and that learning can be accelerated and
enhanced when information is presented and processed through multiple senses.

Conclusions

The problem-based learning approach plays a significant role in promoting the
development and acquisition of the kip-up skill. A clear improvement in performing the kip-up
skill was observed when applying this approach and organizing the instructional units accordingly,
which contributed to this progress. The integration of the problem-based learning strategy had a
substantial and effective impact on the learning process, facilitating skill acquisition and enhancing
overall student performance.

Recommendations

Emphasis should be placed on using the problem-based learning approach in acquiring the
kip-up skill. It is important to employ a variety of modern learning tools in all their forms, as they
stimulate interest and increase students’ motivation toward the learning process. Furthermore, the
use of the problem-based learning strategy is recommended for teaching other sports skills and
activities to enhance learning outcomes and engagement.
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Abstract

The aim of this study was to identify the level of critical thinking skills among fourth-grade
middle school students and to determine the performance level of the underhand volleyball pass,
with the assumption that there is a positive relationship between critical thinking and skill
performance. The study population included 281 students from Basra Preparatory School for Girls
under the Second Baghdad Education Directorate for the 2024/2025 academic year, of whom 275
students were intentionally selected as the research sample (97.865% of the population). The
experimental procedure involved applying a critical thinking scale and a technical performance
test for the underhand pass on 25 students per day over 11 days, from February 9 to February 23,
2025, excluding Fridays and Saturdays. During this period, students had already been taught the
underhand pass within the curriculum. Data were analyzed using SPSS, and results indicated that
students possessed an acceptable level of critical thinking skills and an acceptable level of
performance in the underhand pass. Moreover, higher levels of critical thinking were associated
with improved skill performance, demonstrating a direct positive impact. The study recommends
that physical education teachers incorporate critical thinking assessment and training into
volleyball lessons to enhance both cognitive and practical skill development.
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The task of thinking lies in finding appropriate solutions to theoretical and practical
problems that learners face in nature and society, and this task is continually renewed, prompting
an ongoing search for new methods and strategies to overcome difficulties and obstacles.
Therefore, thinking, as a cognitive process, is considered a fundamental element in the learner’s
cognitive construction, characterized by its social nature and systemic function, which allows it to
interact with other cognitive processes such as perception, imagination, and memory, as well as
with emotional, affective, and social aspects (Rzougqi et al., 2019, p. 11).

Skill is defined as “a performance characterized by a high degree of quality and
consistency, minimizing the effort and time expended by the individual, whether applied mentally
or physically” (Zayer et al., 2019, p. 85). Accordingly, critical thinking skills are defined as “a
relatively discrete cognitive process that can be considered as building blocks of thinking” (Alwan,
2012, p. 106). They are also described as “a mental process applied uniformly to achieve a specific
goal, comprising a list of twenty-one fundamental sub-skills categorized into eight main groups”
(Nofal & Al-Rimawi, 2008, p. 33), and as “a set of mental processes that students must possess to
understand, comprehend, and recognize the relationships, ideas, and main concepts involved”
(Bayoumi, 2023, p. 92).

It is essential that the development of cognitive skills proceeds alongside physical fitness,
with skills such as attention, mental visualization, and memory retrieval planned for development
like strength, flexibility, and speed. Integrating both mental and physical preparation, especially in
early stages, supports the enhancement of physical, skill-based, cognitive, and affective
competencies, while neglecting such integration hinders competitive achievement (Basel, 2018, p.
222). Studying thinking, its methods, and structural characteristics is fundamental for applying
appropriate thinking strategies to situations encountered in life, with thinking methods reflecting
individual preferences and adaptability depending on the context (Al-Fahdawi & Al-Hayani, 2016,
p- 219).

Jalabi notes that Robert Marzano and colleagues classified twenty-one central thinking
skills into eight main categories, providing students with a framework to organize their thinkin
skills and become effective thinkers. Teaching critical thinking skills can occur at any stage of
formal education and supports other cognitive dimensions, including critical and creative thinking,
with the skills interconnected rather than separate (Jalabi, 2024, p. 5).

The most common classification of critical thinking skills includes: 1) Focus skills:
problem identification and goal setting; 2) Information-gathering skills: observation and question
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formulation; 3) Memory skills: encoding and retrieval; 4) Organization skills: comparison,

classification, sequencing, and representation; 5) Analysis skills: identifying features, patterns,
main ideas, and errors; 6) Generation skills: inference, prediction, and expansion; 7) Integration
skills: summarization and reconstruction; 8) Evaluation skills: setting criteria and verification
(Sufih, 2023, pp. 57-59).

The importance of thinking skills for learners and teachers lies in enabling students to
consider diverse perspectives, evaluate ideas objectively, enhance learning enjoyment, boost self-
confidence and self-esteem, and support teachers in addressing various learning styles, increasing
motivation, engagement, and instructional effectiveness (Al-Afoun & Abdul-Sahib, 2012, pp. 37—
39).

Volleyball, characterized by its fast-paced skill execution, requires facilitating thinking
processes to improve the application of technical skills and achieve multiple objectives
simultaneously. The underhand pass is a fundamental skill in volleyball, defined as “the stroke
used to start play or resume it after a point or error, typically executed by the player in the back-
right position using an open or closed hand or any part of the arm to send the ball over the net to
the opponent’s court” (Marwan, 2001, p. 67).

Through observing fourth-grade students, the researchers noted that many need to focus on
body movements while performing the underhand pass, necessitating detailed attention to skill
execution. Hence, the research problem seeks to answer the question: Do critical thinking skills
contribute to the performance of the underhand volleyball pass among fourth-grade students?
Accordingly, the study aims to identify the level of critical thinking skills among these students
and assess their numerical performance in the underhand pass, hypothesizing a positive
relationship and influence of critical thinking on skill performance.

Methodology

The study adopts a descriptive approach with a correlational method according to the
specifications of the current research problem. The research population consists of fourth-grade
students at Basra Preparatory School for Girls, under the Second Karkh Baghdad Education
Directorate for the 2024/2025 academic year, including both scientific and literary branches in the
morning study schedule. The total population comprises 281 students, divided naturally into five
classes. After excluding six students who did not meet the research criteria for various reasons,
275 students were intentionally selected as the research sample, representing 97.865% of the total
population.
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To measure critical thinking skills in volleyball, the study employed the scale developed
by Muhammad (2025, p. 115), specifically designed for this sample, which is scientifically

validated and has been constructed within the last six months (see Appendix 1). Its detailed
components are presented in Table 1.

Table 1: Structure of the Critical Thinking Skills Scale in Volleyball for Fourth-Grade

Students
. . Number . Scoring  Score  Hypothetical
Scale Dimension of Items Response Options Key Range Mean
Fo.cus Sl.(llls 5 515 10
Dimension
Information-
Gathering Skills 5 5-15 10
Dimension
Mer.nory Skllls 5 515 10
Dimension
Information Al i 3
Organization Skills 5 Ways applies, 5-15 10
. . Sometimes applies, 2
Dimension Does not appl 1
Analysis Skills PPy
. . 5 5-15 10
Dimension
Gene.ratlon. Skills 5 5_15 10
Dimension
Integ.ratlon. Skills 5 5_15 10
Dimension
Evall.latlon.Skllls 5 5_15 10
Dimension
Total 40 3 3 40— 80
120

Note: The scale includes guiding instructions for the students to answer the items.

To measure the technical performance of the underhand serve, a performance test graded
out of ten points was adopted (Nassif et al., 2012, p. 111). The research experiment began with
the application of the critical thinking skills scale and the technical performance test of the
underhand serve, at a rate of 25 students per day over a period of 11 days, from February 9, 2025,
to February 23, 2025, excluding Fridays and Saturdays each week. This timing was chosen based
on the fact that, during this period, the students had already received instruction in the underhand
serve in volleyball as part of their scheduled curriculum for the first semester of the academic year.
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The research data were processed automatically using the Statistical Package for the Social
Sciences (SPSS) to calculate the values of percentages, arithmetic mean, standard deviation, the t-
test for independent samples, Pearson’s simple correlation coefficient, Cronbach’s Alpha equation,
Pearson’s skewness coefficient, the t-test for a single sample, and the simple linear regression

coefficient.

Results

Table 2: Comparison of the Arithmetic Mean with the Hypothetical Mean for Both
Variables

Total Hypothetical Arithmetic Standard Mean

Score Mean Mean Deviation Difference Sig.

Variables

Critical
Thinking 120 80 84.2 1.954 4.204 35.668 0.000

Skills
Underhand

Serve 10 5.0 6.78 1.403 1.778  21.015 0.000
Performance

in Volleyball

Table 3: Results of the Correlation, Simple Linear Regression, Contribution Ratio, and

Standard Error
Simple Linear
Predictor = Dependent Correlation Regre.sswn Contribution Standard
. . . Coefficient R? . Error of
Variable Variable Coefficient . Ratio .
R) (Coefficient of Estimate
Determination)
Critical Un;i:rrilznd
Thinking 0.937 0.879 0.878 0.489
Skills Performance
in Volleyball
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Table 4: Results of the F-Test for Examining the Goodness of Fit of the Simple Linear
Regression Model

Predictor Dependent Variance Sum of Mean Sig
Variable Variable Source Squares Square )
Critical  Underhand Serve Regression  474.118 1 474.118

Thinking Performance in 1980.595 0.000

SKkills Volleyball Residual 65.351 273 0.239

Table 5: Results of the Estimated Values of the Constant Term and the Slope (Effect)

. Predictor Beta Std. .
Dependent Variable Variable ) Error t Sig.
Underhand Serve Performance : C onstap t ; 49.896 1.274 39.171 0.000
Critical Thinking

in Volleyball 0.673 0.015  44.504 0.000

Skills

Discussion

Referring to the results presented in Table (2), it is evident that the arithmetic means of
both investigated variables among fourth-grade secondary school students exceeded their
hypothetical means, indicating the availability of the desired level for each. Furthermore, the
regression model results shown in Table (3) revealed that critical thinking skills are significantly
associated with and contribute to the underhand serve performance in volleyball. This was further
confirmed by the regression model fit in Table (4), while the remaining proportion of contribution
is attributed to other random, unexamined factors. In addition, Table (5) demonstrated that an
increase in critical thinking skills has a direct positive effect on enhancing underhand serve
performance in volleyball. These results indicate that critical thinking skills play an essential role
in improving the level of performance in underhand serve, as the researchers attribute these
findings to the fact that the specific educational objectives in physical education rely on
knowledge-based performance. Such knowledge requires detailed and comprehensive thinking to
master the requirements of the motor skill and achieve the correct performance in class. Hence,
critical thinking skills become a necessity for students to activate information during the practical
phases of learning tasks, enabling knowledge-based and meaningful performance after careful
thinking through the details of the three stages of the skill, while also avoiding common errors
before practical application. This is particularly important for beginners, as it requires teaching
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them to think through practical applications tailored to classroom situations, thereby achieving
multiple purposes simultaneously.

Indeed, it has been confirmed that “the brain operates on the principle of ‘use it or lose it,’
and thus, thinking must be emphasized as it sustains brain activity” (Al-Afoun, 2012, p. 213).
Moreover, “many scholars have highlighted the importance of teaching thinking by linking it with
academic subjects, as such integration strengthens students’ confidence in themselves and enables
them to apply it more effectively” (Yousef, 2011, p. 73). In this regard, “teaching critical thinking
skills can take place at any educational stage, as these skills are fundamental and indispensable for
employing other dimensions of thinking, such as metacognitive thinking, critical thinking, or
creative thinking. They serve as the building blocks of cognition and an effective tool for enabling
learners to acquire knowledge and cope with the demands of contemporary life. Critical thinking
also helps learners independently access information and facts rather than relying on others”
(Khalil & Jameel, 2020, p. 180). Furthermore, “the surrounding environment has a clear impact,
sometimes even constraining most of one’s thinking. A psychologically healthy environment
supports sound thinking, whereas a weak or unstable environment may lead to disturbances in
one’s thought processes” (Mikhail, 2022, p. 42). It has also been emphasized that “all thinking
requires an input of information received by the brain through the senses, which is supported by
visual stimuli in magnetic field applications. Thus, attention and focus must be increased on
relevant stimuli for learners to effectively cope with classroom situations” (Shamoun, 2017, p. 60).
Additionally, “when diverse ideas and innovative experiences are exchanged, an environment that
fosters creativity can emerge. In the context of volleyball, students can be inspired by the ideas of
others to experiment with new and effective techniques” (Capranica & Others, 2020, p. 165). As
noted, “the importance of critical thinking lies in deep and deliberate reflection on a topic or
situation, analyzing events from multiple perspectives, consolidating learning through meaningful
tasks, and fostering creativity in students while enabling them to deal with real-life challenges
effectively” (Abdul-Karim & Al-Jarrah, 2021, p. 326). Likewise, “critical thinking can develop
diverse abilities and skills among students, such as planning, inference, observation, evaluation,
and problem-solving, while also enhancing academic performance and achieving a deeper
understanding of content” (Ibrahim, 2021, p. 197).

Conclusions

The study concluded that fourth-grade secondary school students possess an acceptable
level of both critical thinking skills and underhand serve performance in volleyball. Moreover, the
findings demonstrated that an increase in the level of critical thinking skills directly and positively
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contributes to the improvement of underhand serve performance, indicating a strong and
proportional relationship between the two variables.

Recommendations

Based on these conclusions, it is recommended that physical education teachers adopt the
critical thinking skills scale in volleyball when applying modern teaching strategies for skill
performance. Furthermore, there is a need to emphasize the integration of critical thinking skills
into practical volleyball lessons, ensuring that their development goes hand in hand with the
enhancement of technical performance in the game.
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Abstract

The Alignment Posture Evaluation and Correction System (APECS) is a non-radiographic
Al-based mobile application designed to assess body posture safely and accurately, unlike X-rays,
which may be harmful and less precise. This study used APECS version 2.0 (DXM model) to
detect lower limb deformities in hip, knee, and foot joints among 60 male applicants to the College
of Physical Education and Sports Science. Full-limb images with anatomical markers were
captured, and joint angles were automatically calculated by the software. Results indicated
deformities in the hip (18.35%), knee (26.61%), and foot (41.28%). The program demonstrated
high accuracy, with a 98.74% matching rate and 94.64% agreement, confirming its validity as a
reliable, non-invasive tool for assessing lower limb postural deformities in prospective students.
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Introduction

Advanced countries care for all segments of their population and strive to provide
healthcare to maintain a well-proportioned, balanced, and healthy human physique. Physical
education is considered a component of general education and represents a fertile field for
preparing individuals in terms of health, physical fitness, mental, emotional, and social aspects.
This is achieved through learning and practicing various types of physical and sports activities to
accomplish these objectives.

The field of rehabilitation, encompassing both physical and psychological aspects, plays a
significant role in the selection process and early detection of practitioners’ readiness for sports
before engagement. This is a key factor in preventing adverse outcomes from participating in
physical activities. Moreover, maintaining a healthy body posture has become an essential
requirement in daily life.

Postural deformities, including deformities of the lower limb joints, constitute a
fundamental aspect of the human body around which movement revolves. The alignment of the
body and the coordination of all its parts depend on the health, integrity, and balance of the muscles
acting on the lower limbs, represented by the hip, knee, and foot joints.

The use of the APECS (Automated Posture Evaluation and Correction System) program, a
non-radiative mobile application, is designed to assess the entire body posture. It is part of artificial
intelligence programs that have emerged as an alternative to visual inspection or X-ray diagnosis,
providing a safe, accurate, and valid method for measuring postural deformities. On the other hand,
relying solely on visual assessment in faculties of physical education and sports science to examine
prospective students and detect lower limb deformities does not provide an accurate evaluation of
the applicant’s condition. One of the primary admission requirements is for candidates to possess
proper posture to be able to meet the academic and practical demands of the curriculum.

The aim of this study is to utilize the non-radiative APECS program to detect postural
deformities of the lower limbs (hip, knee, and foot joints) and to examine the relationships between
these deformities.

Theoretical significance: This research contributes to the academic literature on studies that
promote the adoption of artificial intelligence tools and applications, including the non-radiative
APECS program, which can assist in detecting postural deformities and thus serve the field of
sports.
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Practical significance: This study is distinguished by its use of artificial intelligence
applications to detect postural deformities, including lower limb deformities, in order to obtain
precise data that can be relied upon to accurately determine the degree of deformities. According
to the researchers’ knowledge, this study is the first to apply such an approach within examination
and testing committees.

Based on the work of researchers in faculties of physical education and sports sciences,
and their study of postural deformities among individuals of both genders and various ages, as well
as their previous participation in health fitness examination committees for applicants to physical
education and sports programs, it is noted that health and postural assessments are typically
conducted through visual inspection, including the identification of postural deformities. Students
applying to physical education faculties must be free from such deformities that could impede their
ability to perform the required coursework and various physical and sports activities.
Consequently, this study proposes the use of a modern artificial intelligence application, the non-
radiative APECS program, to conduct the screening and diagnosis process in a practical and precise
manner.

Research Questions

What are the common postural deformities of the lower limbs among applicants to the
Faculty of Physical Education and Sports Sciences?

What is the correlation between the common lower limb postural deformities among
applicants to the Faculty of Physical Education and Sports Sciences?

Research Objectives

To detect, diagnose, and identify the degrees of postural deformities in the lower limb joints
(hip, knee, and foot) and examine the relationships between them.

Research Hypothesis

There is a statistically significant positive correlation between the angular variables and
deformities of the lower limb joints (hip joint angles, knee joint angles, and foot angles).

Research Scope

Human Scope: A sample of applicants to Al-Mustansiriya University — Faculty of Physical
Education and Sports Sciences for the academic year 2024-2025, consisting of 60 male applicants.

Temporal Scope: From September 11, 2024, to September 25, 2024.
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Spatial Scope: The medical examination hall at the Faculty of Physical Education and
Sports Sciences — Al-Mustansiriya University.

Methodology

The researchers employed the descriptive method, as it is suitable for the nature and
problem of the study, allowing them to achieve the research objectives and test the proposed
hypotheses.

Research Population and Sample

The research population was deliberately defined as the applicants for preliminary
admission to the Faculty of Physical Education and Sports Sciences for the academic year 2024—
2025, totaling 60 male applicants.

The research sample was then selected randomly from the population, comprising 90
applicants, representing 60% of the original population.

The researchers ensured the homogeneity of the research sample in the variables of body
mass, height, and chronological age by using skewness values, as shown in Table (1).

Table (1): Show Sample Homogeneity

No. Variable Unit of Sample Mean Star-ldz}rd Skewness
Measurement (n) Deviation
1 Body Mass Kilogram (kg) 60 72.557 10.132 0.032
2 Height Centimeter (cm) 60 174.2 6.569 0.226
3 Chm‘ggglcal Year (yr) 60 | 18.443 0.5 0.235

Research Tools
e The medical examination hall at Al-Mustansiriya University.
e An electronic calculator: MacBook Air laptop.
e A mobile device: iPhone 15 installed with the APECS program.
e Rastameter device for measuring height (cm) and body mass (kg).

Data Collection
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e References and sources in Arabic and English, previous related studies, and the Internet.
e Personal interviews.
e Data collection forms.
e Observation and experimentation.

Procedures

This study was conducted on a sample of male applicants (n = 60) to the Faculty of Physical
Education and Sports Sciences. Joint angles were determined using APECS software, version 2.0,
model DXM. Full-limb photographs were captured, anatomical landmarks were marked, and
angles were automatically generated by the program.

The location and procedures for photographing the applicants were set according to the
software requirements as follows:

The subject stood facing the camera at a distance of 120 cm, ensuring equal spacing on
both sides so that the subject was centered in the frame.

The subject stood upright with knees fully extended, chest open, head raised, eyes looking
forward, palms facing the sides of the body, feet together, and thumbs pointing forward.

Placement of Anatomical Points:

Top of the iliac crest (right and left sides).
Midpoint of the knee (right and left sides).
Point below the knee (right and left sides).

Lateral point on the calcaneus (right and left sides) at the subtalar joint.

Examined Deformities

First: Pelvic Deformities — Hip

Pelvic tilt (general): Includes lateral pelvic tilts as follows:
Tilt to the right side.
Tilt to the left side.

Pelvic tilt usually refers to the angle formed between a horizontal line and the line
connecting the anterior superior iliac spine (ASIS) and posterior superior iliac spine (PSIS)
in the sagittal plane.
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Second: Knee Joint Deformities (General)

e Therange of motion (ROM) of the knee joint was measured in degrees of flexion. In males,
the normal ROM is -6° to 140°, and in females, it is -5° to 143°. Specific knee deformities
include:

e Genu valgum (knock-knees): Characterized by a noticeable gap between the feet when the
knees are together.

e Genu varum (bowlegs): Outward curvature of the legs causing the knees to remain apart
while the ankles touch, creating a noticeable gap between the knees.

e Third: Foot Deformities (General):

e Out-toeing: Deviation of the foot outward.

¢ In-toeing: Deviation of the foot inward.

Statistical Analysis

After collecting the raw data, the researchers analyzed it using IBM SPSS statistical
software (version 26) (Statistical Package for the Social Sciences). The analysis included
calculating the mean, standard deviation, percentage, skewness, and Spearman’s correlation
coefficient to obtain a comprehensive understanding of the data and examine the relationships

between the studied variables.

Results

Table (2): Frequencies, Percentages, and Rankings of Lower Limb Postural Deformities in

the Research Sample

Main Sub- Unit | Frequency % % | Internal | Deviation | External
Deformity | Deformity Frequency | Total | Rank Degree Rank
Pelvic tilt
. to the Degree 8 7.34% 2 8 1
Pelvis — .
Hip rlght' 18.35
f(fltflflgg Degree 12 11.01% 4 15 2
Right knee
Knee valgum | Degree 14 12.84% | 26.61 5 33 6
(outward)
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Left knee
valgum | Degree 15 13.76% 6 23
(outward)
Right knee
varum Degree 6 5.50% 1 18
(inward)
Left knee 13.76
varum Degree 9 8.26% 3 21
(inward)
Right foot | ool 23 21.10% 8 285
deviation
Foot Left foot 41.28
- Degree 22 20.18% 7 276
deviation
Total 109 100% 8 679

Table (3): Postural Deformities and Their Correlations in the Lower Limbs of the Research

Sample
No Postural Deformity Correlation Postural Deformity Correlation
) Correlation Coefficient Correlation Coefficient
1 Right af;fe_ Right 0.18 Left ankle — Left knee 0.23
) Right ankle — Left 0.16 Left ankle — Right 0.12
knee knee
3 Right anklg — Right 0.10 Left ankle - Right -0.09
pelvis pelvis
4 Right anklfe — Left -0.20 Left anklg — Left 0.67
pelvis pelvis
5 Right knee‘f Right 017 Left knee - Right 039
pelvis pelvis
6 Right knee —Left -0.33 Left knee — Left pelvis 0.18
pelvis
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Discussion

Upon reviewing the results presented in Tables (2) and (3), the findings for the study sample
can be discussed as follows: Prior to the discussion, it is necessary to provide a brief overview of
the components of the lower limb. The lower limb is divided into three regions: the thigh, the leg,
and the foot. Each lower limb contains 30 bones connected by joints that contribute to movement,
balance, and motor coordination through specific joint angles and ranges of motion. The
anatomical angles of the lower limb joints play a crucial role in maintaining body stability and
equilibrium. The strength of the lower limb muscles substantially contributes to preserving the
normal angular values of the lower limb within the human body. Any alterations or deviations in
these angular values from the body’s midline may expose the individual to disorders and injuries
in the joints and muscles of the lower limb, in addition to the development of certain postural
deformities (Butler, el al, 2011).

The internal femoral angle (MNSA) is 130°, and the lateral femoral angle (LPFA) is 90°.
The medial proximal tibial angle (MPTA) is 87°, and the lateral distal femoral angle (ALDFA) is
81°. The lateral distal tibial angle (LDTA) is 89°, and the medial distal tibial angle (ADTA) is 80°
(Kaufman KR, Hughes C, Morrey BF, 2021).

Sports injuries are often accompanied by changes in anthropometric and morphological
measurements. Therefore, professionals in sports training must carefully consider the outcomes of
these measurements, whether they pertain to external body dimensions or body levers, including
the upper limb or its components, as well as the lower limb or its respective segments (Mohamed
Bakry and Siham El-Sayed, 2011).

There is a strong correlation and motor integration among the movements of the lower limb
joints, such that any deformity in one joint can have negative repercussions on all lower limb joints.
Dynamic lower limb deviation, for example, involves a combined movement of hip adduction,
internal rotation, knee abduction, and ankle/foot flexion, which places increased abnormal forces
on the knee (Ford KR, el al, 2015). Compensatory movements resulting from ankle insufficiency
may manifest as foot/ankle flexion, knee abduction, or hip adduction (Bell DR, et al, 2008).

According to the results presented in Tables (2) and (3), the researchers attribute some
causes of pelvic tilt to lifestyle patterns, poor postural habits, and certain sports activities that
require lateral body leaning or favoring one side over the other. This deviation may be associated
with lower back pain and muscular weakness, as well as contributing to knee or foot
misalignments. The orientation of the pelvis relative to the femur, within its designated anatomical
space, can tilt either to the right or left. A significant degree of pelvic tilt may lead to knee pain,
lower back pain, other musculoskeletal disorders, and a reduced capacity for athletic performance.
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Pelvic tilt is typically assessed in a static manner, such as observing an individual’s pelvis
while standing in a relaxed posture. It can also be evaluated actively, for example, by measuring
the individual’s ability to move the pelvis through its maximum range while maintaining an upright
stance. Additionally, pelvic tilt can be assessed during functional movements, such as changes in
the pelvic tilt angle during downward motion. While there are various descriptions of pelvic tilt,
for the purposes of this discussion, pelvic tilt refers to the spatial position or movement of the
pelvis in the sagittal plane around an anterior—posterior horizontal axis.

According to the results presented in Tables (2) and (3), one of the most significant
problems resulting from knee deformities, regardless of the type, is that the patient’s body weight
is not evenly distributed across the entire joint surface. Instead, it is concentrated on a small portion
of the surface, which, over time, leads to cartilage damage in that area and early onset osteoarthritis
in the knee joint(Abdulghani et al., 2025; Abdulkareem & Ali Hassan, 2025).

This occurs when the knees move closer together while the ankles move apart as the legs
remain extended in a straight line. Knee contact, or genu valgum, is characterized by medial
approximation of the knees with increased distance between the feet in a normal standing position,
resulting from lateral displacement of the body’s center of gravity relative to the knee joint (Al-
Kharboutly, 2011). Individuals with a severe degree of this congenital deformity are typically
unable to bring their feet together while standing upright. Causes of knee contact deformity include
weakness of the ligaments and muscles supporting the knee joint, poor daily habits such as walking
and standing incorrectly, and participation in improperly regulated sports activities or exercises, as
well as the use of unsuitable surfaces or equipment. These factors lead to shortening and
strengthening of the lateral (external) knee muscles and ligaments, accompanied by weakening
and elongation of the medial structures, which results in excessive pressure on the knee cartilage.
Consequently, the legs lose their alignment, causing the femur to tilt inward(Abdulhussain et al.,
2025).

This misalignment significantly affects the body’s weight transfer line and the distribution
of forces on the ankle and foot arches, leading to various foot deformities and impacting the
stability and function of other lower limb joints. One such deformity is bowing of the tibia, where
the knees remain apart while the ankles touch during standing, creating a noticeable gap between
the knees. This condition can affect both children and adults. Furthermore, this deformity may
result in malformations of the hip joint and ankle, as well as inward or outward deviation of the
feet (Blevins, 2021).

When the foot contacts the ground during walking, running, or jumping, the body weight
exerts a substantial amount of pressure and force on the foot. The force applied to each foot during
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running can reach up to 2.5 times the body weight upon ground contact. The bones, joints,
ligaments, and muscles of the foot absorb this force, thereby significantly reducing the impact
transmitted from the lower limb to the upper body. The arches of the foot play a crucial role in
shock absorption, as they slightly flatten under load to absorb energy and return to their natural
shape once the weight is removed (Abdulkareem & Sattar Jabbar, 2025).

Causes of this deformity include genetic factors, motor performance deficits from
repetitive exercises with resistance in an unscientific or unregulated manner, or association with
other postural deformities of the skeletal system. This deformity is linked to other lower limb
malformations. Foot deformity often manifests as lateral bending with the foot twisted downward
and inward, which increases the curvature of the foot and causes inward rotation of the heel (Al-
Kharboutly, 2011).

One of the causes of this deformity is the high loads applied to the feet, particularly body
weight, as well as performing exercises or movements that involve repeated jumping and landing
on the feet. Flatfoot is a common deformity affecting many individuals, including athletes across
different age groups, due to weakness of the foot muscles and ligaments on one hand, and
continued misuse on the other (Gad, 1989).

There is a relationship between deformities of the hip and knee joints and the development
of flatfoot. During movement, whether walking or running, body weight is transferred through the
lower limb joints (hip, knee, and foot). In individuals with flatfoot, the foot’s load-bearing phase
i1s compromised, leading to a disruption in the body weight transfer line and consequent collapse
of the foot arch. In flatfooted individuals, when lifting the foot, the heel, ball of the foot, and toes
rise simultaneously, unlike the normal pattern where the heel can lift while the forefoot bears
weight. This abnormal movement causes fatigue and pain, resulting in an altered gait pattern
(Hindi, n.d).

Conclusions

The APECS program demonstrated a high match rate (98.74%) and agreement (94.64%),
indicating its excellent validity for measuring lower limb joint angles. The angular values of the
femur, knee, and ankle are highly important for maintaining the stability, balance, and equilibrium
of the lower limb, thereby preventing the progression of postural deformities or the occurrence of
lower limb injuries. Furthermore, there is a strong correlation among postural deformities of the
lower limb joints, with each potentially influencing the others.
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Recommendations

It is important to conduct morphological and biomechanical measurements and screen for
postural deformities when assessing applicants for admission to faculties of physical education
and sports sciences, and to repeat these assessments throughout the academic years while
addressing any issues promptly to prevent student injuries. Monitoring postural deformities
resulting from daily habits that require prolonged postures is also essential. Attention should be
given to appropriate equipment, such as using specialized footwear or floors with specific
specifications. Additionally, promoting a culture of exercise and athletic performance based on
sound principles of sports training is crucial.
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Abstract

This study focuses on evaluating the performance of coaches of the Iraqi Gymnastics
Federation from the perspectives of both athletes and experts, emphasizing the critical role of
gymnastics as a foundation for many other sports. The significance of the research lies in
improving evaluation mechanisms for gymnastics coaches through the use of validated
questionnaires and scientific models, thereby enhancing coaches’ effectiveness and consequently
the athletes’ performance. The study employed a descriptive—survey method and included a
statistical population of 340 participants, comprising athletes and experts from the Iraqi
Gymnastics Federation. Data collection was conducted using the Performance Evaluation
Questionnaire developed by Rouhani et al. (2012), which demonstrated high reliability with a
Cronbach’s alpha of 0.943. The findings revealed that the average performance evaluation of
coaches from both athletes (M = 4.23) and experts (M = 4.24) was significantly higher than the
theoretical mean (3), indicating satisfactory coaching performance. Among the evaluated
dimensions, the “technical-educational factor” emerged as the most important, followed by team
and individual management, team retention, experience, and behavioral-educational aspects.
Furthermore, results indicated no significant differences between athletes’ and experts’
evaluations. In conclusion, the overall performance of Iraqi Gymnastics Federation coaches was
found to be within the expected standards, with technical-educational factors playing the most
critical role in performance evaluation. The study recommends prioritizing the enhancement of
coaches’ technical and educational competencies, alongside strengthening behavioral and
managerial skills, to ensure comprehensive improvement in both coaching practices and athletes’
achievements.

! Al-Farahidi University, Faculty of Physical Education and Sport Sciences, Ether.khadim@uoalfarahidi.edu.iq.
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Introduction

Gymnastics is one of the most attractive and dynamic sports, presented by experts as the
mother and foundation of other sports, so effective gymnastics coaches are able and willing to
meet the individual needs of their athletes and realize that they can make a difference in their
athletic achievements through the behaviors and training methods they adopt. Coaches must be
able to prepare for a wide range of situations and set an example for athletes (Abdulhussain et al.,
2025; Abdulkareem & Ali Hassan, 2025). They have to build functional relationships with athletes,
encourage them to be assertive, enhance their potential in sports, and for a coach to be effective in
their role, a very diverse range of appropriate coaching jobs are needed. Gymnastics coaches can

adopt beneficial behaviors to achieve the best psychosocial and performance improvements with
athletes (Waleed Abdulkareem & Sattar Jabbar, 2025).

The importance of gymnastics justifies the need for more attention and precision in the
selection of gymnastics federation officials and national team coaches respectively, in order to
better select and evaluate the performance of national team coaches and players (Abdulkareem et
al., 2025). However, coaches and players are always evaluated and judged by club managers,
athletes, the media, board officials and other coaches during the season, and not only their job
performance is evaluated but also their behaviors are evaluated; If a coach and player discover
how others think about their behaviors, decisions, communication styles, and how they evaluate
them, they can measure their opinions through their performance and plan for their improvement
(Abdulghani et al., 2025; Zureigat et al., 2023).

The importance of the research lies in improving the process of evaluating the performance
of gymnastics coaches, through the use of scales, models and studies to evaluate their performance,
and it is necessary to point out that their model must take into account the amount of weight that
should be assigned to each category in the sport of gymnastics and determine it, in this case it is
necessary to evaluate the performance of the coaches of the Gymnastics Federation according to
the criteria we reach in this research in order to improve their performance as well as the
performance of their players (Ghanim, 2025).

The evaluation and review of performance in different parts of the sports industry is an important
issue that has attracted the attention of many researchers (Muttib et al., 2024). Coaches are
important human resources that play a prominent role in the success of sports institutions,
especially team coaches whose decisions affect the performance of their players on the one hand,
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as well as their institutions related to them, so coaches should be selected and evaluated on the

basis of specific and normative factors. Coaches also have to select and evaluate athletes based on
a set of predetermined conditions.

In order to make a thorough and good evaluation of the performance of gymnastics coaches,
the opinions of all people related to their careers should be used, such as coaches, experts, and
even athletes. Therefore, the present study was conducted with the aim of evaluating the
performance of the coaches of the Iraqi Gymnastics Federation from the point of view of athletes
and experts.

Research Objectives

1- Evaluating the performance of the coaches of the Iraqi Gymnastics Federation from the point
of view of players and experts

2. Comparing the level of performance evaluation of Iraqi Gymnastics Federation coaches from
the point of view of players and experts.

Research Areas
Human Field: Iraqi Gymnastics Coaches and Athletes
Time Zone: 2024 Season

Spatial Field: Iraqi Sports Institutions
Methodology

The survey-descriptive method was used in terms of its purpose, applied nature, and
research method.

Research Sample and Society

The statistical community for this study was formed by all the athletes and experts of the
Iraqi Gymnastics Federation. The number of (340) athletes and experts from the Iraqi Gymnastics
Federation

Measuring Instruments

In this research, the following tools were used to collect data:
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The Rouhani et al. (2012) Performance Evaluation Questionnaire includes 57 items and 5
subscales of technical-pedagogical factors (questions 32-46), behavioral and educational factors
(questions 1-13), and group and individual management (questions 57-47). ). , team retention and
promotion (questions 14-23) and experience factor (questions 24-31) on the Likert 5 scale.
Rouhani (2013) reported that the validity and reliability of this questionnaire were favorable and
the value of Cronbach's alpha coefficient was 0.89 in the research of Rouhani et al. (2013).

The questionnaire was prepared online and sent to the athletes and experts of the Iraqi
Gymnastics Federation in virtual groups (WhatsApp, Telegram), the purpose and method of
answering the questions were explained. After providing preliminary explanations and reassuring
the subjects about the confidentiality of the information.

Data Analysis

In this research, descriptive and inferential statistics were used to analyze the data.

The internal consistency of the questionnaire was examined by Cronbach's alpha test (Table 1)
As can be seen from Table (1), the internal reliability of the entire questionnaire was equal to 0.943,
the reliability of the behavioral and educational components, team retention, background and
experience, instructional technology and team and individual management and improvement
respectively were 0.866, 0.832, 0.854, 0.849, and 0.822.

Table 1: Cronbach's Alpha Values for the Trainers Performance Evaluation Questionnaire
and Related Components

Item Number Alpha Kornbach
Behavioral and Educational 13 866/0
Maintaining and improving the team 10 832/0
Background & Experience 8 854/0
Educational Technology 15 849/0
Team and individual management 11 822/0
Total 57 943/0
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Table (2): Shows the distribution of the mean, standard deviation, twisting, convolution,
and openness related to the research variables

Symmetry
Variable boomer Viewpoint Number | Average | S.D. | Deviation and
blooming
Behavioral and player 241 20/4 62/0 19/1- 27/1
Educational Expert 99 22/4 | 45/0 12/1- 15/1
Maintaining and player 241 22/4 56/0 90/0- 40/0
improving the
team Expert 99 20/4 43/0 26/1- 74/1
Expertise and player 241 20/4 60/0 06/1- 171
Experience Expert 99 19/4 49/0 80/1- 62/1
Performance Educational player 241 25/4 54/0 92/0- 35/0
Evaluation
Technology Expert 99 24/4 | 43/0 | 20/1- 66/1
Team and player 241 26/4 56/0 06/1- 51/0
individual
management Expert 99 26/4 43/0 59/1- 87/1
Coaches player 241 23/4 53/0 05/1- 48/0
Performance
Evaluati
vatuation Expert 99 24/4 | 410 | 57/1- 64/1
Clients

It can be seen from Table (2) that the data deviation and deviation are between -2 and -2,
so the research variables have a normal distribution.
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Table 3: Cronbach's Alpha Values of the Trainers Performance Evaluation Questionnaire
and Related Components

Item Number Alpha Kornbach
Behavioral and Educational 13 866/0
Maintaining and improving the team 10 832/0
Background & Experience 8 854/0
Educational Technology 15 849/0
Team and individual management 11 822/0
Total 57 943/0

Table (4): Repeated Distribution of Participants' Sex

Sex Repetitions Percentage
female 113 2/33
remembrance 227 8/66
Total 340 100

It is clear from Table (4) that the gender of 113 persons (33.2 percent) of the participants is
female. The gender of 227 participants (66.8%) is male

Table (5) shows the mean and standard deviation of the values related to the components of
performance evaluation of Iraqi Gymnastics Federation coaches from the point of view of athletes
and experts. Also, in this table, the deviation and elongation of the research variables are presented
to check the natural state of the data distribution.
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Table (5): Distribution of mean, standard deviation, twisting, convolution, and openness
related to the research variables

Symmetry
Variable boomer Viewpoint | Number | Average | S.D. | Deviation and
blooming
Behavioral player 241 20/4 | 62/0 19/1- 27/1
and
Educational
ueatonat | gy pert 99 204|450 12/1- 15/1
Maintaining player 241 22/4 | 56/0 90/0- 40/0
and
improving
the team Expert 99 20/4 | 43/0 26/1- 74/1
Expertise player 241 20/4 | 60/0 06/1- 171
and
Experi
performance | T oe | Expert 99 19/4 | 490 | 80/1- 62/1
Evaluation
Educational player 241 25/4 | 54/0 92/0- 35/0
Technology
Expert 99 24/4 | 43/0 20/1- 66/1
Team and player 241 26/4 | 56/0 06/1- 51/0
individual
t
MAnAgEment | pxpert 99 26/4 [43/0| 59/1- 87/1
Coaches player 241 23/4 | 53/0 05/1- 48/0
Performance
Evaluati
VRO Expert 99 24/4 4100 |  57/1- 64/1
Clients
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It is clear from Table 5 that the data deviation and deviation are between -2 and -2, so the

research variables have a normal distribution.

Statistical Methods

e Model t-test, Friedman test, and multivariate analysis of variance (MANOVA) to examine

research questions.

¢ Cronbach's alpha to check for internal consistency

e SPSS statistical software version 26 was used to analyze the data.

¢ The default alpha was made at the significance level of 0.05.

Results

Evaluation of Trainers and Related Components

Table 6: Results of the T-Test Model to Evaluate the Performance of Coaches from the

Players' Point of View

Standard Test Writing | Value | Significance
worker Average . .
Deviation value Degree t Level
Behavioral and 20/4 62/0 3 240 | 69/29 001/0
Educational
 Maintainingand | , 56/0 3 240 | 83/33 001/0
improving the team
Background & 20/4 60/0 3 240 | 06/31 001/0
Experience
Technical
echnical & 25/4 54/0 3 240 | 93135 001/0
Educational
Team and
individual 26/4 56/0 3 240 85/34 001/0
management
Performance
) 23/4 53/0 3 240 95/35 001/0
Evaluation
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It is clear from Table (6) that the average performance evaluation of the Iraqi Gymnastics
Federation's coaches from the players' point of view (4.23) is higher and important than the average
theoretical value (3). Therefore, the performance of the Iraqi Gymnastics Federation's coaches is
expected from the players' point of view. The average components of "behavioral and educational,
team retention, history and experience, technical and educational, and collective and individual
management and improvement" are respectively equal to 4.20, 4.22, 4.20, 4.25, and 26.4 higher
and statistically significant than the average theoretical value (3). Therefore, the behavioral and
educational components, team preservation, history and experience, technical and educational,
collective and individual management and improvement of Iraqi Gymnastics Federation coaches
are within the expected range from the athletes' point of view.

Table 7: Results of the T-Test Model to Verify the Performance of Trainers from the Expert

Perspective
Standard Test Writing | Value | Significance
worker Average . L.
Deviation value Degree t Level
Behavioral and 22/4 45/0 3 98 44/31 001/0
Educational
 Maintainingand |, , 43/0 3 98 68/32 001/0
improving the team
Background & 19/4 49/0 3 98 55/27 001/0
Experience
Technical & 24/4 43/0 3 98 16/33 001/0
Educational
Team and
individual 26/4 43/0 3 98 86/33 001/0
management
Performance
) 24/4 41/0 3 98 22/34 001/0
Evaluation

It is clear from Table (7) that the average performance of the Iraqi Gymnastics Federation's
coaches from the point of view of experts (4.24) is higher and significant than the average
theoretical value (3). Therefore, the performance of the coaches of the Iraqi Gymnastics Federation
is expected from the point of view of experts. Also, the average components of "behavioral and
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educational, team maintenance, background and experience, technical and educational, and group
and individual management and improvement" respectively are equal to 4.22, 4.20, 4.19, 4.24 and
26.4 higher and statistically significant than the average theoretical value (3). Therefore, the
behavioral and educational components, team preservation, history and experience, technical and
educational, and collective and individual management of the Iraqi Gymnastics Federation's
coaches, are within the expected range from the point of view of experts.

Table (8): The results of the Friedman test to prioritize the evaluation of coaches'
performance from the players' point of view

Medium .. Writing | brother | Significance
worker Priority | Number
Grade Degree square Level
Behavioral and
. 86/2 5
Educational
. Malnt‘almng and 95/2 3
improving the team
Back
ac gr(?und & 90/2 4
Experience 241 4 29/9 048/0
Technical &
1 1
Educational 6/3
Team and
individual 13/3 2
management

It is clear from Table (8) that the "technical and educational" factor with an average rating
of 3.16 is the most important factor in evaluating the performance of the Iraqi Gymnastics
Federation's coaches from the players' point of view. After this factor, respectively, factors of team
management, personnel, team preservation, background, experience, behavioral and educational
factors play a role in evaluating the performance of Iraqi Gymnastics Federation coaches from the
player's point of view.

Discussion
The average performance rating of the Iraqi Gymnastics Federation's coaches from the

point of view of the players (4.23) is higher than the average theoretical value (3) and is significant.
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Therefore, the performance of the Iraqi Gymnastics Federation's coaches is expected from the
players' point of view. The average components of "behavioral and educational, team retention,
history and experience, technical and educational, and collective and individual management and
improvement" are respectively equal to 4.20, 4.22, 4.20, 4.25, and 26.4 higher and statistically
significant than the average theoretical value (3).

Therefore, the behavioral and educational components, team preservation, history and
experience, technical and educational, collective and individual management and improvement of
Iraqi Gymnastics Federation coaches are within the expected range from the athletes' point of view.

The average performance of the Iraqi Gymnastics Federation's coaches from the experts'
point of view (4.24) is higher and significant than the theoretical average (3). Therefore, the
performance of the coaches of the Iraqi Gymnastics Federation is expected from the point of view
of experts. Also, the average components of "behavioral and educational, team maintenance,
background and experience, technical and educational, and group and individual management and
improvement" respectively are equal to 4.22, 4.20, 4.19, 4.24 and 26.4 higher and statistically
significant than the average theoretical value (3). Therefore, the behavioral and educational
components, team preservation, history and experience, technical and educational, and collective
and individual management of the Iraqi Gymnastics Federation's coaches, are within the expected
range from the point of view of experts (Abdulkareem et al., 2024).

The "technical and educational" factor with an average rating of 3.16 is the most important
factor in evaluating the performance of the Iraqi Gymnastics Federation's coaches from the players'
point of view. After this factor, respectively, factors of team management, personnel, team
preservation, background, experience, behavioral and educational factors play a role in evaluating
the performance of Iraqi Gymnastics Federation coaches from the player's point of view.

The "technical and educational" factor with an average rating of 3.05 is considered the
most important factor in evaluating the performance of the Iraqi Gymnastics Federation's coaches
from the point of view of experts. After this factor, respectively, team and personnel management
factors, team retention, background and experience, behavioral and educational factors play a role
in evaluating the performance of Iraqi Gymnastics Federation coaches from the point of view of
experts (Adnan et al., 2024).

There is no significant difference between the performance evaluation of the Iraqi
Gymnastics Federation's coaches from the point of view of athletes and experts (n2 = 0.001 , sage
=0.83,F=0.21).
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Conclusions

Behavioral and educational factors, team retention, background, technical and educational
experience, and individual and team management played a role in evaluating the performance
of gymnastics federation coaches.

The educational technical factor was the most important factor in evaluating the performance of
gymnastics coaches

The behavioral and educational components and their maintenance, team improvement,
background, technical and educational expertise, and the collective and individual management
of the Iraqi Gymnastics Federation's coaches are within the expected range from the experts'
point of view.

The performance of the Iraqi Gymnastics Federation's coaches is within the expected limits and
the behavioral and educational components are maintained and improved.

The educational technical factor plays a role in evaluating the performance of the coaches of the
Gymnastics Federation from the point of view of experts and players.

Having confidence, self-belief, face-to-face verbal communication with athletes, and the use of
mathematical knowledge and psychological principles are important issues in the form of work
and the technical behaviors of the coach.

Recommendations

The Federation and the relevant authorities. Councils that each pays special attention to these
factors in order to improve the performance of trainers.

Hold relevant seminars and workshops to advance and improve these skills.

Taking steps towards upgrading the technical promotion of trainers and their recent experience

and knowledge in this field.

Use new approaches to performance evaluation in future research such as a multi-level multi-
source feedback system (360-degree feedback)

Results-based evaluation or goal-based management (MBO) and evaluation based on
behavior-based rating measures compared the results with traditional methods.

In future research, the perspectives of managers and coaches themselves should be examined.
"Coaches need to be aware that their influence on athletes can be exerted through athletes'
perceptions.
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Abstract

The importance of the study lies in highlighting the role of smartwatches as a modern tool
for analyzing training load based on functional indicators, such as heart rate and calorie
consumption. This allows coaches to monitor individual players’ responses during different
training periods, helping to improve physical performance efficiency and reduce the risk of
overload-induced fatigue. The study aimed to analyze calorie consumption at different heart rate
levels between the special preparation and competition periods for youth football players, with the
goal of determining the effect of physiological adaptation on energy efficiency. To achieve this
objective, the researcher adopted the descriptive method due to its suitability for the nature of the
study. A purposive simple sample of 20 youth players representing the youth team of Al-Quwa Al-
Jawiya Club was selected, with weights ranging between 60-75 kg. A pilot experiment was
conducted on a small sample of players to test the accuracy of smartwatches in measuring heart
rate and calorie consumption by comparing them with standard measurement devices. The results
showed good agreement in heart rate measurement and a slight deviation in calorie consumption,
confirming their validity for use in the study after calibration.

Keywords: Training load, smartwatches, heart rate, calories, training periods.
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Introduction

Monitoring and analyzing training load is a fundamental factor in developing athletic
performance, especially in football, which requires high physical capacity and long-term
endurance. With the advancement of wearable technology, smartwatches have become important
tools for measuring players’ physiological indicators, such as heart rate and calorie consumption,
providing data that can be used to analyze the effects of different training sessions on athletes’
bodies.

In this context, many previous studies have focused on measuring heart rate as a key
indicator for understanding the body’s response to training load. For example, Jones et al. (2020,
p.112) indicated that using smartwatches provides accurate data on heart rate during various
exercises, helping to improve training programming. However, this study did not examine calorie
consumption, which represents a gap requiring further research. Our study addresses this by not
only analyzing heart rate but also including calorie consumption, providing a comprehensive view
of the training load’s impact on players.

Football teams go through special preparation periods focused on developing specific
physical fitness, followed by competition periods that require adaptation and specialized
endurance. Li et al. (2019, p.87) studied the effects of different training periods on players and
found that cardiorespiratory adaptation is more pronounced during the competition period.
However, this study did not analyze differences in calorie consumption between the two periods,
making our research a novel contribution by providing a comprehensive analysis combining heart
rate and calorie consumption, reflecting physiological differences between the special preparation
and competition periods.

Furthermore, Ahmed and Mohamed (2021, p.134) demonstrated a direct relationship
between training load intensity and increased heart rate, showing that players exposed to high
training loads experience significant increases in heart rate, necessitating adequate recovery
periods. Yet, this study did not address the effect of training load on calorie consumption, which
our research analyzes in detail, helping to improve nutrition and recovery strategies for players.

On the other hand, Al-Jabouri (2022, p.156) examined the use of smartwatches in
measuring calorie consumption and noted that this indicator can be an effective tool for evaluating
training load. However, it was not previously used to compare two different training periods, as
our study does, aiming to determine differences between the special preparation and competition
periods using this indicator alongside heart rate.
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Moreover, recent studies have shown that smartwatches are not only useful for measuring
physiological indicators but can also help assess physical stress levels and predict the likelihood
of injuries, especially during intensive training periods. According to Miller et al. (2023, p.45),
analyzing data from smartwatches can assist coaches in adjusting training loads based on
individual player responses, reducing the risk of overtraining and improving performance
efficiency. This emphasizes the importance of our study, which seeks to understand how players
respond to training load by combining heart rate and calorie consumption as key factors in
evaluating physical stress and readiness for competition.

Methodology

The researchers adopted a descriptive method in their study. A purposive sample of 20
players from the youth team of Al-Quwa Al-Jawiya Club was selected, with body weights ranging
between 6570 kg. The study aimed to analyze training load using smartwatches by measuring
heart rate and calorie consumption during the special preparation and competition periods.

Data Collection

Measurement was used as the primary method for collecting information to ensure the
accuracy of data obtained from smartwatches and to compare it with various physiological
indicators of the players.

Tools and Equipment Used in the Study

1. Electronic Scale (kg): To measure body mass, which is entered into the application for
each player.

2. Measuring Tape (cm): To accurately measure players’ height before entering data into the
program.

3. Smartwatches (Smart Bracelet): Used to measure calorie consumption and heart rate
levels.

4. Smartwatch Application: The app was installed on players’ smartphones. Player data
such as body mass, height, age, and sport type were entered. Once the data was recorded,
the smartwatch tracked training load and sent the results to the app.

5. The device was activated at the start of the training session and, after completing the
session, the player ended the recording via the watch to save the data.
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6. Training data (physiological indicators) were sent through the player’s smartphone.

Measurement Procedures

1. A measuring tape was used to determine players’ height to accurately input their basic data

into the application before starting the experiment.

2. An electronic scale was used to measure body mass, which is essential for calculating

physiological indicators through the smartwatch application.

3. Heart rate and calorie consumption were recorded during training and matches using the

smartwatches.

Table 1: Show players Heights and Weights

Player No. | Height (cm) | Weight (kg)
1 175 68
2 180 72
3 178 70
4 173 65
5 185 75
6 176 69
7 182 74
8 177 68
9 170 62
10 183 76
11 174 66
12 179 71
13 172 64
14 181 73
15 176 67
16 184 77
17 175 69
18 178 70
19 171 63
20 180 72
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Main Experiment

The main experiment began on Sunday, 3/11/2024, coinciding with the special preparation
period. During this period, the team trained four training units per week on the club’s field, with
each session lasting 90—-120 minutes. On the fifth day, a match was held. Players activated the
smart bracelet application on their devices before starting training, and after finishing, they ended
the session via the app so that the device could store the physiological indicators collected during
the training.

During the special preparation period, the team completed 16 training units and participated
in four matches, as shown in Table 2.

After the special preparation period, the competition period began on Thursday, 5/12/2024.
The team continued with four training units per week, each lasting 90—-120 minutes, and played a
match every six days as part of the league, as shown in Table 3. After the first phase of the
competition period, 16 training units were completed. The total number of training units for both
periods was 32 units. Afterward, the data were stored and analyzed to compare the special
preparation and competition periods.

Table 2: Matches During the Special Preparation Period

Sequence Match Result
1 Al-Quwa Al-Jawiya Youth — First Team of Al-Maslahah | 0-1
2 Al-Quwa Al-Jawiya Youth — Al-Karkh Youth 24
3 Al-Quwa Al-Jawiya Youth — Al-Hudood 34
4 Al-Quwa Al-Jawiya Youth — Baghdad Amanah 3-2

Table 3: Matches During the Competition Period

Sequence Match Result
1 Al-Quwa Al-Jawiya — Al-Shorta | 0-2
2 Al-Quwa Al-Jawiya — Al-Naft 34
3 Al-Quwa Al-Jawiya — Al-Karma | 1-0
4 Al-Quwa Al-Jawiya — Al-Sinaat | 0-1

Experiment Duration

e Pilot Experiment Start: Monday, 28/10/2024
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e Main Experiment Start: Sunday, 3/11/2024, continuing until 6/1/2025, which marks the end of
the experiment after the first half of the league matches.

Statistical Analysis

The researcher used the SPSS statistical analysis program to process the data obtained from
the smartwatches by applying the following statistical tests: the arithmetic mean to calculate the
average physiological values recorded during training sessions and matches; the standard deviation
to measure the variability of the recorded values among players; and the paired-samples T-test to
compare the differences in physiological indicators between the special preparation and
competition periods.

Results

Table 4: Physiological Variables During the Special Preparation Period

Week | Heart Rate (bpm) | Calorie Consumption (kcal)
Week 1 170 900
Week 2 168 890
Week 3 172 880
Week 4 170 875
Mean 170.00 886.25
SD 1.83 10.31

Table 5: Physiological Variables During the Competition Period

Week | Heart Rate (bpm) | Calorie Consumption (kcal)
Week 1 165 870
Week 2 163 860
Week 3 160 850
Week 4 158 885
Mean 161.50 856.25
SD 3.20 10.31
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Table 6: Mean, Standard Deviation, t-values, and Significance Between Special
Preparation and Competition Periods
. Mean (Special Mean t- - Type of
Variable Preparation) (Competition) | value Significance Difference
Heart Rate 170.00 161.50 4.58 0.00 Significant
Calorie 886.25 856.25 4.89 0.005 Significant
Consumption
Discussion

The results showed a gradual decrease in both heart rate and calorie consumption during
the competition period compared to the special preparation period. This reduction reflects an
improvement in the players’ energy efficiency, indicating physiological adaptations resulting from
the change in training load between the two periods.

These findings highlight the principle of energy economy, as intensive training during the
special preparation phase enhances cardiorespiratory and muscular efficiency, allowing the body
to use energy more effectively during competitions. This aligns with Jones et al. (2021, p.112),
who confirmed that increased training load during preparation periods enhances cardiorespiratory
adaptations, reducing energy cost during performance in competitive conditions. Similarly,
Helgerud et al. (2007, p.87) noted that improving aerobic efficiency through endurance programs
lowers heart rate during competition, consistent with our current findings.

The noticeable reduction in calorie consumption at different heart rates indicates increased
energy efficiency, meaning that performance has become more economical. Buchheit & Laursen
(2013, p.134) emphasized that improving energy economy allows athletes to maintain high
performance for longer periods without rapid depletion of energy, which is essential in football, a
sport that requires repeated efforts of varying intensity.

The analysis showed that weekly training intensity during both the special preparation and
competition periods remained roughly within a moderate range across all weeks, reflecting
stability in training load distribution. Although this stability did not produce sharp differences
between periods, it contributed to clear physiological adaptations, manifested in lower heart rates
and reduced calorie consumption during the competition period, indicating improved energy
economy.

This suggests that stable moderate intensity helped achieve the desired functional
adaptations, particularly with a consistent training program. However, adopting greater variation
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in intensity could further enhance training responses and optimize peak performance during
competitions, as noted by Issurin (2010, p.79), who emphasized that gradual and varied
distribution of training load is essential for maximizing physiological adaptation and reducing the
risk of chronic fatigue.

Smartwatches proved highly effective in tracking physiological indicators such as heart
rate and calorie consumption, allowing accurate and objective data collection. Plews et al. (2017,
p.156) reported that wearable devices provide reliable data on internal load, contributing to
improved training and recovery strategies. Similarly, Gatterer et al. (2014, p.98) found that using
modern performance monitoring technologies enhances coaches’ ability to analyze players’
responses to training load, facilitating the design of more effective training programs.

The results reflect the role of each training period in developing physiological performance.
The special preparation period is an intensive phase aimed at building a strong physical foundation
and enhancing both aerobic and anaerobic endurance. Issurin (2010, p.79) noted that this period
requires higher energy expenditure due to increased training load. In contrast, during the
competition period, training load is managed to ensure full recovery, resulting in lower energy
consumption while maintaining performance efficiency. Meeusen et al. (2013, p.101) emphasized
the importance of appropriate training load during competitions to support positive physiological
responses.

These findings are consistent with Smith & Veron (2023, p.165), who indicated that
training improves energy efficiency by enhancing cardiac and muscular adaptations. They are also
supported by Mujika & Padilla (2003, p.142), who suggested that training load during
competitions contributes to reduced energy consumption and increased positive physiological
responses in athletes.

Conclusions

1. Training adaptations improve energy efficiency, as shown by decreases in heart rate and calorie
consumption during competitions, reflecting enhanced physiological economy resulting from
training during the special preparation period.

2. Physiological measurements using smartwatches provide accurate and objective data on
training load, enhancing coaches’ ability to optimize athletic performance and reduce
overtraining risks during competitions.

Recommendations
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1. Apply progressive training load strategies to ensure optimal physiological adaptations during
the special preparation period while maintaining carefully controlled loads during competitions
to preserve performance and reduce fatigue.

2. Promote the use of wearable technologies, such as smartwatches, to monitor physiological
responses and analyze training load accurately, supporting data-driven adjustments to training
programs for each player.

3. Extend the application of this study’s variables to different age groups and both genders.
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Abstract

The present study aimed to develop two measurement scales—one for leadership vigilance
and another for the implementation of functional tasks—in the context of managing local
volleyball championships. It further sought to assess the levels of these two variables from the
perspective of administrators, and to examine the contribution and effect of leadership vigilance
on task execution. The descriptive correlational method was employed in line with the nature of
the research problem. The study population comprised 141 administrators of local volleyball
championships during the 2024/2025 sports season, all of whom were deliberately included
(100%) through comprehensive enumeration and divided into three subsamples according to the
study requirements. After constructing the two scales, they were applied to the participants, and
the results were analyzed using SPSS. The findings confirmed the validity of the scales for
measuring leadership vigilance and functional task implementation. Results revealed that
administrators demonstrated acceptable levels in both domains, and that higher leadership
vigilance was significantly and positively correlated with improved task implementation. The
study concluded that leadership vigilance plays an essential role in enhancing administrators’
effectiveness in managing volleyball championships. Accordingly, the researcher recommended
focusing on specialized measurement and professional development programs to strengthen
leadership vigilance, thereby improving task performance and contributing to the overall
advancement of federation management.

Keywords: Leadership Vigilance, Functional Task Implementation, Sports Management,
Volleyball Championships.
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Introduction

The success of organizing local championships reflects the effectiveness of the central
federation’s administrative coordination between those responsible for managing tournaments and
the federation’s leadership, and it serves as a clear indicator of the proper assignment of functional
tasks. For administrative work to advance and sustain success, however, it must rely on continuous
academic support derived from research in sports management and its applications, which gain
their strength from quantitative data and measurement, ensuring objectivity in addressing critical
issues in the sports sector. Sports federations are regarded as the primary bodies responsible for
developing administrative work in any sport, as they bear responsibility for their teams in all areas
(Reda & Saleh, 2018, p.194). The ability to implement functional tasks is closely linked to
organizing the work environment and ensuring fair task distribution according to employee
specializations (Al-Ibrahimi, 2024, p.11).

Positive workplace attitudes enhance performance, increase job satisfaction, reduce
turnover, and support organizational and individual success (Peldez-Fernandez et al., 2020, p.2).
Research further suggests that differences in mechanisms of coordination and integration among
job functions can strengthen organizational structures and role performance (Al-Khafaji & Al-
Ghalibi, 2009, p.118), while employees’ attitudes toward their work are influenced by multiple
factors such as work environment, compensation systems, and management practices, all of which
affect their effectiveness and satisfaction (Kim, 2020, p.83).

Comprehensive management approaches today also emphasize employee engagement in
daily and strategic processes, fostering collaboration, innovation, and inclusion (Brogan, 2018,
p-8). Within this context, leadership vigilance emerges as a crucial trait that enables leaders to
maintain awareness, interact effectively with present challenges, and complete assigned duties
with minimal errors while pursuing organizational goals (Al-Arifi, 2006, p.118; Al-Anani, 2021,

p.83).

Leadership is essentially a process of influencing others to achieve shared goals in a
persuasive and respectful manner (Al-Abdulrahman, 2021, p.26), and effective leaders must also
be able to delegate authority and support role specialization within their institutions (Cirjevskis,
2021, p.385). Against this background, the present study seeks to construct scales for leadership
vigilance and functional task implementation in the management of local volleyball
championships, to identify their levels among administrators, and to examine the contribution and
impact of leadership vigilance on task execution. The study hypothesizes that leadership vigilance
significantly contributes to, correlates with, and influences functional task implementation,
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thereby providing scientific evidence to support the improvement of administrative practices and

alignment with international standards in sports management.

Methodology

The researcher adopted the descriptive research method using the correlational approach
in accordance with the parameters of the current problem under investigation. The research
population consisted of the administrators of local volleyball championships for the 2024/2025
sports season, totaling 141 individuals, who represent the community of the two observed

phenomena whose opinions were to be explored regarding the present research problem. The entire
population (100%) was deliberately selected as the total research sample through a comprehensive
enumeration method, after which they were divided into three sub-samples according to the

requirements of the current study, as detailed in Table (1).

Table 1. Numerical Description of the Research Population and Its Three Sub-Samples

. _ Population Exploratory Construction Application
Community Description (Individuals) Sample Sample Sample
President and Members 3 0 4 4
of the Central Federation
President and Members

of Sub-Federations >4 2 26 26
Central Rfeferees 5 0 3 )
Committee
Local Referees 25 1 13 11
Club Coaches,
Assistants, and 40 2 19 19
Administrators
Central Corr}petltlons 5 0 ) 3
Committee
Central Medla 4 0 ) )
Committee
Total 141 5 69 67
Percentage 100% 3.55% 48.94% 47.52%

Preliminary Preparation of the Scale Items
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Following the principles of item formulation and considering the specific context of sports
administration as well as the target sample consisting of administrators of local volleyball
championships, the researcher developed 22 items for the Leadership Vigilance Scale and 20 items
for the Functional Task Implementation Scale. Each item employed a three-point response format:
“Always Applies,” “Sometimes Applies,” and “Does Not Apply,” scored on a Likert scale (3, 2, 1)
respectively, where higher scores indicated a greater presence of the phenomenon in the
respondent.

Validation of Face and Content Validity

The researcher prepared a paper-based questionnaire to collect the opinions of 17 experts
in sports management, testing, and measurement in physical education. The two scales were
provided to the experts to obtain their agreement on the content, and full consensus (100%) was
achieved, with no modifications required to the initial versions. These procedures were carried out
between Tuesday, January 7, 2025, and Thursday, January 16, 2025, ensuring the face and content
validity of the Leadership Vigilance and Functional Task Implementation Scales.

Pilot Testing of the Scales

The scales were applied to a pilot group of five individuals at the Iraqi Central Volleyball
Federation between Sunday, January 19, 2025, and Thursday, January 22, 2025. The objectives
were to identify potential obstacles in applying the scales to the main samples and to calculate the
average completion time, which was 8 minutes for the Leadership Vigilance Scale and 7 minutes
for the Functional Task Implementation Scale.

Verification of Construct Validity (Discriminatory Power — Internal Consistency)

To ensure psychometric adequacy, the scales were administered to the construction sample
of 69 individuals between Sunday, January 26, 2025, and Thursday, February 6, 2025. The item
scores were coded and statistically analyzed as follows:

Discriminatory Power of the Scales

The extreme groups method was used. After ranking item scores in descending order, the
top and bottom 27% were selected, yielding approximately 19 individuals per group. Statistical
analysis was then performed using the independent samples t-test for each item of both scales, as
presented in Tables (2) and (3).
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Table 2. Discriminatory Power Results for the Leadership Vigilance Scale Items

Item No. Extreme Groups Mean SD t Sig.

1 High 2.84 0.375 9.823 0.000
Low 1.42 0.507

2 High 2.89 0.315 17.493 0.000
Low 1.11 0.315

3 High 2.95 0.229 13.423 0.000
Low 1.32 0.478

4 High 2.53 0.513 8.660 0.000
Low 1.21 0.419

5 High 2.42 0.507 10.714 0.000
Low 1.05 0.229

6 High 2.37 0.496 9.374 0.000
Low 1.11 0.315

7 High 2.47 0.513 7.714 0.000
Low 1.26 0.452

8 High 2.58 0.507 7.903 0.000
Low 1.32 0.478

9 High 2.63 0.496 10.340 0.000
Low 1.16 0.375

10 High 2.79 0.419 9.546 0.000
Low 1.37 0.496

11 High 2.68 0.478 7.903 0.000
Low 1.42 0.507

12 High 2.74 0.452 7.714 0.000
Low 1.53 0.513

13 High 2.37 0.496 8.493 0.000
Low 1.16 0.375

14 High 2.63 0.496 8.889 0.000
Low 1.26 0.452

15 High 2.84 0.375 10.961 0.000
Low 1.32 0.478

16 High 2.95 0.229 11.431 0.000
Low 1.47 0.513

17 High 2.47 0.513 11.023 0.000
Low 1.05 0.229

18 High 2.74 0.452 12.897 0.000
Low 1.11 0.315

19 High 2.58 0.507 7.036 0.000
Low 1.42 0.507

20 High 2.53 0.513 8.660 0.000
Low 1.21 0.419

21 High 2.68 0.478 9.416 0.000
Low 1.26 0.452

22 High 2.89 0.315 11.326 0.000
Low 1.37 0.496
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Note. Item discrimination is considered significant when Sig. < 0.05 at a 0.05 significance level and 36 degrees of
freedom.

Table 3. Discriminatory Power Results for the Functional Task Implementation Scale Items

Item No. Extreme Groups Mean SD t Sig.

1 High 2.79 0.419 8.660 0.000
Low 1.47 0.513

2 High 2.84 0.375 13.856 0.000
Low 1.16 0.375

3 High 2.89 0.315 11.326 0.000
Low 1.37 0.496

4 High 2.47 0.513 7.714 0.000
Low 1.26 0.452

5 High 2.37 0.496 9.374 0.000
Low 1.11 0.315

6 High 2.63 0.496 8.333 0.000
Low 1.32 0.478

7 High 242 0.507 6.470 0.000
Low 1.37 0.496

8 High 2.53 0.513 8.050 0.000
Low 1.26 0.452

9 High 2.58 0.507 9.067 0.000
Low 1.21 0.419

10 High 2.74 0.452 8.438 0.000
Low 1.42 0.507

11 High 2.63 0.496 7.076 0.000
Low 1.47 0.513

12 High 2.68 0.478 6.915 0.000
Low 1.58 0.507

13 High 2.84 0.375 9.823 0.000
Low 1.42 0.507

14 High 2.58 0.507 7.903 0.000
Low 1.32 0.478

15 High 2.79 0.419 9.546 0.000
Low 1.37 0.496

16 High 2.89 0.315 9.906 0.000
Low 1.53 0.513

17 High 242 0.507 9.603 0.000
Low 1.11 0.315

18 High 2.68 0.478 10.961 0.001
Low 1.16 0.375

19 High 2.53 0.513 6.325 0.000
Low 1.47 0.513

20 High 247 0.513 7.714 0.000
Low 1.26 0.452

979


https://jcope.uobaghdad.edu.iq/

Journal of Physical Education

Volume 37 - Issue (3) — 2025 Open Access

(lﬂrg;) P-ISSN: 2073-6452, E-ISSN: 2707-5729

~_

\ https://jcope.uobaghdad.edu.iq )

Note. Item discrimination is considered significant when Sig. < 0.05 at a 0.05 significance level with 36 degrees
of freedom.

Internal Consistency of the Scales

The scores of the construction sample were statistically analyzed using the Pearson
correlation coefficient to examine the relationship between each item score and the total scale score
to which it belongs. This procedure was conducted to verify the second criterion of construct
validity for both the Leadership Vigilance Scale and the Functional Task Implementation Scale.
The results of this analysis are presented in Tables (4) and (5).

Table 4. Internal Consistency of the Leadership Vigilance Scale Based on Item-Total

Correlations

Item Pearson Correlation with Total Si Item Pearson Correlation with Total Si

No. Score & No. Score &
1 0.655* 0.000 12 0.628* 0.000
2 0.492* 0.000 13 0.526* 0.000
3 0.552* 0.000 14 0.804* 0.000
4 0.532* 0.000 15 0.638* 0.000
5 0.693* 0.000 16 0.601* 0.000
6 0.782* 0.000 17 0.742* 0.000
7 0.466* 0.000 18 0.497* 0.000
8 0.595* 0.000 19 0.555* 0.000
9 0.662* 0.000 20 0.521* 0.000
10 0.841* 0.000 21 0.606* 0.000
11 0.704* 0.000 22 0.742* 0.000

Note. All correlations are significant at p < 0.05 with df = 67, indicating high internal consistency for all items.

Table 5. Internal Consistency of the Functional Task Implementation Scale Based on Item-Total

Correlations

Item Pearson Correlation with Total Sig Item Pearson Correlation with Total Sig

No. Score ) No. Score ’
1 0.876* 0.000 11 0.566* 0.000
2 0.635%* 0.000 12 0.551%* 0.000
3 0.852% 0.000 13 0.605* 0.000
4 0.545% 0.000 14 0.666* 0.000
5 0.553* 0.000 15 0.678* 0.000
6 0.592%* 0.000 16 0.623* 0.000
7 0.551%* 0.000 17 0.827* 0.000
8 0.562%* 0.000 18 0.644* 0.000
9 0.525% 0.000 19 0.612* 0.000
10 0.658* 0.000 20 0.505%* 0.000
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Note. All correlations are significant at p < 0.05 with df = 67 (n—2), confirming high internal consistency for all
items.

Reliability of the Scales

The researcher verified the reliability of both the Leadership Vigilance Scale and the
Functional Task Implementation Scale by statistically analyzing the scores obtained from
administering the paper versions of both scales to the construction sample in the previous
procedure. Cronbach’s alpha coefficient was used to assess internal consistency, yielding a
reliability coefficient of 0.914 for the Leadership Vigilance Scale and 0.902 for the Functional
Task Implementation Scale, with df = 67 and significance level of 0.05.

Normality of the Scales

The scores of both scales were analyzed to examine their suitability for the target sample
by assessing the normality of their distribution in the construction sample, as presented in Table

(6).

Table 6. Descriptive Statistics and Normality Values for the Two Administrative Scales

Construction Number of Total

Scale Name Sample (n) Ttems Score Mean SD  Skewness
Leadership Vigilance of Local
Volleyball Tournament Managers 69 22 66 46.64 1435 -0.562
Functional Task Implementation of
Local Volleyball Tournament 69 20 60 48.58 1.418 -0.485

Managers
Note. The skewness values indicate that both scales have approximately normal distributions, as skewness values
fall within the acceptable range of £1.

Final Versions of the Scales

Upon completing the construction procedures and statistical analyses on the construction
sample, both scales were finalized. The Leadership Vigilance Scale has a total score range of 22—
66 with a midpoint of 44, while the Functional Task Implementation Scale has a total score range
of 20-60 with a midpoint of 40. Higher individual scores on either scale indicate a higher level of
the respective phenomenon as perceived by the respondents, who are the managers of local
volleyball tournaments.

Main Survey Procedure (Scale Administration)
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The main survey was conducted from Sunday, February 9, 2025, to Thursday, February 27,
2025, on the main application sample consisting of 67 participants. The survey directly measured
the perspectives of the local volleyball tournament managers regarding the two examined
administrative phenomena. Data from the paper versions of both scales were separately processed
for analysis.

Statistical Analysis

The data were processed electronically using SPSS to calculate descriptive and inferential
statistics. The analyses included percentages, means, standard deviations, independent-samples t-
tests, Pearson’s correlation coefficients, Cronbach’s alpha for reliability, skewness coefficients,
one-sample t-tests, and linear regression analysis.

Results

Table 7. Comparison of the Mean Scores for Each Scale with Its Hypothetical Midpoint

Total Hypothetical Mean

Scale Score Midpoint Mean  SD Difference t Sig.
Leadership Vigilance of Local
Volleyball Tournament Managers 66 44 46.87 1.266 2.866 18.527 0.000
Functional Task Implementation
of Local Volleyball Tournament 60 40 48.81 1.258 8.806 57.289 0.000

Managers

Table 8. Correlation, Simple Linear Regression, Contribution Percentage, and Standard Error
between the Two Scales

Linear
Pearson . L o Standard
. . Regression Determination ~ Contribution
Predictor Outcome Correlation . . Error of
Coefficient Coefficient (%) .
(R) (R?) Estimate
Leadership — Functional Task —, 54, 0.928 0.926 92.6% 0341
Vigilance Implementation
Table 9. ANOVA Results for the Effect of Leadership Vigilance on Functional Task
Implementation
Predictor Outcome Source Sum of df Mean F Sig.  Significance
Squares Square
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Leadership  Functional Task o o o ooon 96911 1 96911  832.504 0.000 Significant
Vigilance Implementation

Residual 7.567 65 0.116

Table 10. Estimates of the Intercept and Slope (Effect) for the Two Scales

Dependent Variable Predictor Beta (B) Standard Error t Sig.
Functional Task Implementation Intercept 3.95 1.555 2.54 0.013
Functional Task Implementation Leadership Vigilance  0.957 0.033 28.853 0.000
Discussion

The results presented in Table (7) indicate that the mean scores for both studied
phenomena—Ieadership vigilance and functional task implementation—exceeded the hypothetical
mean for each respective scale. Furthermore, as shown in Table (8), leadership vigilance among
those responsible for managing local volleyball tournaments positively and proportionally
contributes to enhancing the level of functional task implementation. This finding is further
corroborated by Table (9), which confirms the high model fit of the regression analysis, and Table
(10), which demonstrates the significant effect of leadership vigilance on improving functional
task execution.

The researcher attributes these results to the heightened awareness of the external and
internal environmental factors among the participants in the application sample. This awareness
enabled strategic foresight in their leadership of tournament operations, promoting proactive
engagement and leadership vigilance, which translated into enhanced functional task performance.
Participants exhibited professional competence, administrative efficiency, and task proficiency
within the management framework responsible for executing these tasks. They frequently
anticipated potential obstacles, fostering teamwork and collaboration based on clear role
definition, non-overlapping authority, and structured accountability. Knowledge sharing among
administrators and attention to psychological factors among peers further supported cooperative
management within local volleyball tournaments.

As highlighted in the literature, institutions committed to a culture of continuous
improvement encourage new ideas, initiatives, and ongoing enhancements in administrative
processes, strengthening teamwork and knowledge exchange (Linda, 2016, p. 199). Granting
authority to employees fosters commitment, satisfaction, and support for organizational objectives,
while ensuring accountability for delegated responsibilities (Ongori, 2009, p. 10). Effective
management entails proper scheduling and coordination of tasks (Al-Ajmi, 2013, p. 66), equitable
distribution of resources (Atif, 2011, p. 312), and attention to employees’ emotional states (Al-
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Fahd, 2019, p. 40). Successful leadership influences groups to achieve objectives respectfully and
persuasively (Abdel Rahman, 2021, p. 26), enhances motivation, reduces frustration (Al-Saad,
2016, p. 102), and cultivates collaboration while preventing divisive behaviors (Al-Barghouthi,
2021, p. 15). Collectively, these factors explain the observed positive impact of leadership
vigilance on the effective implementation of functional tasks in the administration of local
volleyball tournaments.

Conclusions

The study concludes that both the Leadership Vigilance Scale and the Functional Task
Implementation Scale are valid and reliable tools for assessing the respective phenomena among
those responsible for managing local volleyball tournaments. The results indicate that participants
demonstrate an acceptable level of leadership vigilance as well as functional task performance.
Furthermore, an increase in leadership vigilance is positively and directly associated with
enhanced execution of functional tasks, highlighting the significant role of proactive and attentive
leadership in improving administrative performance within local volleyball tournament
management.

Recommendations

It is essential to focus on specialized measurement of leadership vigilance among those
managing local volleyball tournaments, given its critical role in supporting and enhancing the
execution of functional tasks in tournament administration. Additionally, providing training and
development programs for these administrators is crucial to strengthen their leadership vigilance,
which directly contributes to improving the performance of functional tasks and, consequently,
advancing the overall effectiveness of the federation’s administrative operations.
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Abstract

The research aimed to prepare educational units according to the Appleton model for
teaching the long jump skill to first-stage students and to identify its impact on learning. The
researcher adopted the experimental method with two equal groups (experimental and control)
using pre- and post-tests. The population consisted of 115 first-stage students in the Department
of Physical Education and Sports Sciences, College of Basic Education, Al-Mustansiriya
University, for the academic year 2023—-2024, distributed across six divisions (A—F). By lottery,
two divisions were selected: Division (B) as the experimental group and Division (E) as the control
group, with 25 students each (total 50, representing 43.47% of the population). The experimental
group learned the long jump according to the Appleton model, while the control group followed
the traditional imperative method used in the curriculum. After applying the pre- and post-tests
and conducting statistical analyses, results showed that the Appleton model had a significant effect
on learning the long jump, as it enhanced motivation through excitement, competition, and
engagement, making the learning process easier and more effective. The study recommends
adopting the Appleton model in teaching long jump and other sports skills, given its role in
achieving educational objectives and improving performance at different age and educational
levels.

Keywords: Appleton model, long jump effectiveness.
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Introduction

Many educational theorists believe that today’s learner differs from that of the past due to
the remarkable development of cognitive abilities in recent years, driven by technological and
electronic openness. This has posed a challenge for both educators and learners to develop
instructional models that correspond with learners’ cognitive capacities, fostering greater activity
and effectiveness to keep pace with rapid progress and adapt to life’s accelerating changes and
growing demands. The aim is to encourage learners to think and inquire, leading them toward the
desired stage of development. Consequently, the teacher’s role is no longer confined to
transmitting information; rather, it has extended to shaping learners’ personalities and broadening
their horizons independently. Among the most prominent models are constructivist ones, including
the Appleton model, which is an active constructivist educational model that helps learners solve
problems, take ownership of their thinking, and promotes inquiry, exploration, and questioning to
find solutions by utilizing their cognitive abilities. This, in turn, develops various learner skills,
especially decision-making and problem-solving, through steps such as (sorting ideas, processing
information, exploring data, and considering the social context) to reach effective learning.

Since the subject of athletics (long jump) in the College of Physical Education and Sports
Sciences relies on mastering fundamental skills as a critical basis for progress in performance,
attention must be directed to the stages of learning and improving performance by engaging
students in problem-solving and developing solutions. Mastery of these skills requires effort and
practice; therefore, it is necessary to search for strategies and new teaching models, such as the
Appleton constructivist model, to facilitate accurate learning and significantly contribute to skill
acquisition.

Based on the above, the importance of the research lies in experimenting with a new
constructivist model in physical education in general, and in learning long jump skills in particular,
as a scientific attempt to provide broader opportunities for participatory learning and to give
students a greater role in stimulating cognitive processes, thus making them more active in learning
the long jump skill at the first stage.

The problem lies in the fluctuation of the learning level of the long jump skill among first-
stage students at the College of Basic Education — Al-Mustansiriya University. Through the
researcher’s observation of students’ results, particularly in practical lessons, it became clear that
learners face difficulties in acquiring the long jump skill despite the teacher’s efforts. The
researcher therefore believes that mastering this skill requires adopting interactive instructional
models that enable students to participate effectively in solving problems that hinder their learning.
Accordingly, the study focuses on employing the Appleton constructivist model to examine its
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impact on the research sample, aiming to transform performance toward the ideal level through

https://jcope.uobaghdad.edu.igq

educational units that increase learners’ motivation and place them at the center of the learning
process, shifting from the traditional method to a more effective and engaging one.

Research Objectives

1. To design educational units according to the Appleton model for learning the long jump skill
among first-stage students.

2. To identify the effect of the Appleton model on learning the long jump skill among the research
sample.

Research Hypotheses

1. There are statistically significant differences between the pre- and post-tests of both the
experimental and control groups, in favor of the experimental group, in learning the long jump
skill among first-stage students.

2. There are statistically significant differences between the post-tests of the experimental and
control groups in learning the long jump skill among the research sample.

Research Fields

1. Human field: First-stage students, College of Physical Education and Sports Sciences — College
of Basic Education.

2. Time field: From February 1, 2024, to May 16, 2024.

3. Place field: Athletics field, College of Basic Education, Department of Physical Education and
Sports Sciences.

Methodology

Research Sample

The research population was defined as the first-stage morning study students in the
Department of Physical Education and Sports Sciences — College of Basic Education — Al-
Mustansiriya University for the academic year 2023-2024, totaling (115) students distributed
across six sections (A, B, C, D, E, F). The research population was limited to first-stage students,
as this stage includes the study of the long jump event. The research sample was selected randomly
by lottery among the sections to determine the experimental and control groups. The researcher
then randomly selected (25) students from each section as follows: Section (B) with (25) students
and Section (E) with (25) students, for a total of (50) students, representing (43.47%) of the
research population. The sample was divided into two groups: the experimental group (Section B),
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the prescribed physical education curriculum.
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Data Collection, Devices, and Tools Used in the Research

The researcher relied on several means of data collection, including Arabic and foreign
references and sources, personal interviews, expert and specialist opinion survey forms for
grading, data recording forms, the internet, tests and measurement, as well as the exploratory
experiment. The devices and tools used in the research included three digital electronic
stopwatches (Casio), a Lenovo laptop computer, an athletics field, ten iron balls, a Japanese-made
whistle, CDs, and twenty markers.

Procedures
Long Jump Test (Technical Performance Test) (Ibtisam Haider Baktash, 2002)

This test aims to measure the technical performance of the long jump. The tools used
include a measuring tape, a take-off board, and a video camera (210 frames/sec). The participant
runs a distance of approximately 45 meters as the approach, then takes off without crossing the
take-off line and performs the jump forward for the longest possible distance. The test instructions
require that the participant does not overstep the take-off board, lands with both feet, and that the
jump distance is measured from the take-off board to the nearest mark left by any part of the body
in the sand pit. Each participant is allowed three attempts, with the best attempt recorded. The
result is measured in meters and parts thereof, and a special form is prepared to evaluate the
technical performance.

The researcher conducted the first pilot experiment of the test on a sample of six first-stage
students from the pilot study on Sunday, 4/2/2024, at 10:00 a.m., on the athletics field at the
College of Basic Education, Al-Mustansiriya University, Department of Physical Education and
Sports Sciences. The objectives of the pilot experiment were to:

e Determine the time required to perform the test.
e Verify the validity of the tools used in the research.
o Identify and overcome errors and obstacles that may arise during the pilot experiment.

The researcher conducted the second pilot experiment related to the educational units
according to the Appleton model on a sample of first-stage students for the academic year (2023—
2024), on Tuesday, 6/2/2024, at 10:00 a.m. The purpose was to determine the suitability of the
model for the students, as well as to organize the time frame of the educational units. Based on
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this, the duration of activities in the other units would be calculated approximately, in addition to
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assessing the appropriateness of the time allocated to the preparatory, main, and concluding parts
of the lesson.

The researcher conducted the pre-test for the shot-put event on the research sample on
Thursday, 8/2/2024, at the athletics field, after explaining the necessary instructions and steps for
performance and application, as well as preparing all the requirements and materials needed for
the tests.

The researcher conducted equivalence testing between the experimental and control groups
in the variables related to the study before implementing the educational units on the main research
sample. The results showed that the two groups (experimental and control) were equivalent, which
is a positive indicator confirming that they are comparable in the research variables. This also
indicates that there were no significant differences between the two groups in all pre-tests, as
presented in Table (1).

Table 1. Equivalence of the research groups in the pre-test

Test Control (Mean = SD) Experimental (Mean + SD) T-Value Sig. Significance
Approach run 1.9692 + 0.431 1.931 +0.487 1.597 0.204 Not significant
Take-off stage 1.4133 £0.356 1.4417 +0.328 0.962  0.341 Not significant

Rising 1.1508 +0.305 1.054 +0.146 1.164  0.335 Not significant
Flight 1.0400 £ 0.213 1.0533 £0.178 0.653  0.586 Not significant
Overall performance 5.4708 £ 0.985 5.397 £ 0.836 0.514  0.675 Not significant

Note. Significant at the 0.05 level, df =48

The Main Experiment

The main experiment was conducted from Sunday, 11/2/2024, until 3/4/2024, during the
second semester, for a period of eight weeks at a rate of two educational units per week, making a
total of sixteen units. The duration of each unit was 45 minutes, divided as follows: preparatory
part — 7 minutes, main part — 35 minutes, and concluding part — 3 minutes. The educational units
were implemented on the research sample by the course instructor under the direct supervision of
the researcher, and the designed units using the Appleton model were applied to the experimental

group.
e Number of educational units: 16 for each system

e Duration of each unit: 45 minutes
e Weekly sessions: 2 educational units per group

993


https://jcope.uobaghdad.edu.iq/

(l:] g;) P-ISSN: 2073-6452, E-ISSN: 2707-5729

Journal of Physical Education
Volume 37 — Issue (3) — 2025 Open Access

https://jcope.uobaghdad.edu.igq

. J

Before implementing the prepared educational units, the researcher delivered two
introductory units on the long jump skill according to the Appleton model for the experimental
group students. These introductory sessions aimed to familiarize them with the new instructional
approach represented by the Appleton model, clarify the application of its four stages, and show
how they were distributed across the sections of the lesson with appropriate timing. The students
were also introduced to the procedures, steps, and objectives of each stage, the teaching aids used
(visual aids), and the tools, devices, and exercises involved in the units to ensure clarity for future
implementation.

The application of the educational units according to the Appleton model for the
experimental group began on Sunday, 11/2/2024, and continued until 3/4/2024 during the second
semester, for a total of eight weeks. In case of official holidays, the sessions were compensated on
another day. Both the experimental and control groups received their respective units from the
same instructor to avoid external influences and ensure accurate results.

After completing the educational units for both the experimental and control groups, the
researcher conducted the post-test on Sunday, 7/4/2024, to measure the students’ learning of the
shot put event. The same test used in the pre-test was applied under identical conditions, supervised
by the researcher and the assisting team.

Statistical Analysis

The researcher used Microsoft Excel to enter, organize, and separate the data, as well as to
calculate standardized scores sequentially. Additionally, IBM SPSS (Version 20) was employed to
obtain statistical measures, including the arithmetic mean, standard deviation, skewness
coefficient, independent-samples t-test, and paired-samples t-test.

Results

Table 2. Shows the means, standard deviations, t-values, and significance of the pre- and post-
tests for the experimental group

Test Pre-test (Mean + SD) Post-test (Mean + SD) T-Value  Sig.
Approach run 1.931 £ 0.487 2.385+0.378 3.090 0.010
Take-off stage 1.4417 £0.328 2.135+£0.361 6.182 0.000
Rising 1.054 £ 0.146 1.9542 +£0.517 6.259 0.000
Flight 1.0533 £0.178 1.3158 +£0.248 3.669 0.004
Overall technical performance 5.397 +£0.836 7.790 £ 1.151 6.779 0.000

Note. Significant at the 0.05 level, df = 24
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Table 3. Shows the means, standard deviations, t-values, and significance of the pre- and post-

tests for the control group

Test Pre-test (Mean £ SD) Post-test (Mean + SD) T-Value  Sig.
Approach run 1.9692 + 0.431 2.3983 £0.505 2.301 0.042
Take-off stage 1.4133 +£0.356 2.0533 £0.444 3.400 0.006
Rising 1.1508 = 0.305 1.8308 +0.334 5.030 0.000
Flight 1.0400 £0.213 1.468 +£0.298 3.866 0.003
Overall technical performance 5.4708 + 0.985 7.7508 + 1.376 4.937 0.000

Note. Significant at the 0.05 level, df = 24

Table 4. Shows the means, standard deviations, t-values, and significance of the post-tests for
the experimental and control groups

Test Experimental (Mean + SD) Control (Mean + SD) T-Value  Sig.
Approach run 2.3850+0.378 2.3983 +0.505 5.838  0.002
Take-off stage 2.1350 £ 0.361 2.0533 +£0.444 6.704  0.001
Rising 1.9542 £ 0.517 1.8308 + 0.334 8.600  0.000
Flight 1.3158 +£0.248 1.468 + 0.298 3264  0.030
Overall technical performance 7.7900 £ 1.151 7.7508 £ 1.376 7.198  0.001

Note. Significant at the 0.05 level, df =48

Discussion

It is evident from Table (2) that there are statistically significant differences between the
pre- and post-test results in favor of the post-test for the experimental group across all measured
tests. The researcher attributes these significant differences to the positive impact of the Appleton
model applied to the experimental group. This effect is due to the structured and organized
sequence of the educational material according to the model’s four stages, each including specific
procedures and steps carried out by the students or teacher to achieve the objectives of that stage.
Teaching according to this model also involved using visual aids, such as educational posters and
instructional videos for each stage, which made the lessons more engaging and reduced boredom,
while providing students with sufficient space for individual and collaborative problem-solving.
This aligns with Mohamed Saad Zaghloul et al. (2001:32), who emphasized that the use of modern
educational tools with diverse capabilities can enhance the effectiveness of teaching methods,
increase students’ positivity toward the lesson, and stimulate engagement and the acquisition of
knowledge more effectively, making lessons more dynamic and providing students with
cumulative experiences.Furthermore, teaching the experimental group using the Appleton model
positioned the students as the central focus of the learning process, making them active
participants. Their engagement in the four stages—sorting existing knowledge, processing new

995


https://jcope.uobaghdad.edu.iq/

(l')] @) P-ISSN: 2073-6452, E-ISSN: 2707-5729

Journal of Physical Education
Volume 37 — Issue (3) — 2025 Open Access

https://jcope.uobaghdad.edu.igq

. J

information, exploring additional information, and considering the social context—independently
encouraged motivation, autonomy in performing activities, and practical application. This fostered
self-confidence and enhanced students’ self-perception, which in turn increased their motivation,
boldness, and readiness to face skill performance demands, leading to improved performance. This
is consistent with Al-Mousawi Abdullah Hassan (2005:119), who highlighted that focusing on the
learner, making them the center of activity, respecting their opinions and abilities, and providing
encouragement and support are key factors in effective learning. Overall, these factors and
procedures contributed to the improvement of the experimental group’s post-test performance,
confirming that the Appleton model has a positive effect on learning the long jump skill and
thereby achieving the study’s objectives. It is evident from Table (3) that there are statistically
significant differences between the pre- and post-test results in favor of the post-test for the control
group across all measured tests. The researcher attributes these differences to the effect of the
instructional exercises applied according to the teaching method used, provided that these
exercises are scientifically valid in terms of content and implementation to achieve both theoretical
and skill-based learning objectives. As Mahmoud Al-Hayla (1999:64) stated, “When curricula are
implemented effectively, students’ overall performance improves significantly, and they can
acquire additional benefits, including developing new ways of learning skills.” Furthermore, the
primary goal of these instructional exercises is to enhance performance through practice,
repetition, and training. The nature of the teaching method and the procedures used has a clear
impact on skill development; the longer the period dedicated to skill performance and the greater
the number of targeted exercises, the higher the learning rate for the specific skill. This supports
the conclusion that well-structured and repeated instructional exercises contribute significantly to
improving students’ performance levels.

From Table (4), it is evident that there are statistically significant differences between the
post-test results of the experimental and control groups, favoring the experimental group in all
measured tests. The researcher attributes the experimental group’s superior performance to the
more effective design of the educational units compared to those of the control group. These units
allowed the teacher to explain the material in greater detail and accuracy while linking it to
students’ prior knowledge and experiences. The teacher’s role in these units was that of a guide,
mentor, and leader of the learning process, and the positive environment created through the four
stages of the Appleton model made lessons more engaging and dynamic. Practical exercises were
applied in diverse and novel ways, which enhanced skill acquisition and provided continuous,
immediate feedback to correct errors, as noted by Mahmoud Al-Rubaie and Saeed Amin
(2010:303), who emphasized that such practices ensure the achievement of learning objectives and
refine performance.
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The Appleton-based units were more effective than traditional methods because they
followed a logical sequence, included activities aligned with track and field skills, and organized
content in a way that matched students’ comprehension levels. The positive learning environment
and novel instructional methods encouraged greater student engagement, motivation, and
readiness to absorb information. As Qasim Lzaam et al. (2005:60) noted, variety and innovation
in exercises and teaching methods generate excitement, enjoyment, and rapid acquisition of motor
skills. The experimental group also benefited from supportive instructional tools such as data
projectors, visual aids, and educational booklets, which helped students form accurate mental
images of skills, connect prior knowledge with new information, and enhance interactive thinking
(Al-Khazraji, 2020:43). Using these aids in the practical component of the main lesson increased
students’ attention, reduced monotony, and prevented distraction, thereby improving
understanding. Proper use of instructional tools facilitated precise execution of the approach run,
take-off, and landing phases, while promoting interactive thinking required for skill performance.
Combined within the Appleton model, these tools made the lessons engaging and enjoyable,
minimized boredom, and strengthened motivation, which is essential for effective learning. As Ban
Adnan (2007:141) highlighted, organizing and varying skill exercises while using supportive tools
stimulates learners’ enthusiasm and encourages repeated practice without inducing fatigue or
boredom.

Conclusions

Based on the results, analysis, and discussion, the researcher reached the following conclusions:

1. The use of the Appleton model has an effective impact on learning the long jump skill among
the research sample.

2. The excitement, stimulation, and competition resulting from using the Appleton model
increased students’ motivation to perform and facilitated the learning of the long jump skill.

3. The Appleton model enhanced interactive thinking among first-stage students in the
Department of Physical Education, College of Basic Education, Al-Mustansiriya University, as
it provided students with the opportunity to engage in mental processes more effectively than
traditional rote-based methods, following its four-step approach.

Recommendations
1. Adopt the Appleton learning model in teaching the long jump skill.
2. Utilize the Appleton learning model as it facilitates the teacher’s process of applying and

achieving the set educational objectives.
3. Conduct similar studies on other sports skills and across different age groups and educational
levels.
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Abstract

Human behavior is one of the topics that has captured the attention of researchers
throughout the ages, and motivation is one of the manifestations of this behavior, which indicates
the extent of interest in a particular topic and their unwillingness to rush towards a particular topic.
The topic of motivation is one of the important topics of interest to the teacher and coach in the
field of sports. The aim of this research was identifying the level of motivation for junior students,
and the differences in the dimensions of motivation for junior students in squash lessons. We used
the descriptive survey method, and the research sample was chosen randomly. Only male of the
junior students in the College of Physical Education and Sports Sciences at the University of
Baghdad, where the research sample represents 15 % of the research community. We used the scale
distributed in the form for measuring the motivation, and the results showed there are differences
in the level of motivation among junior students in motivation scale, and there are not significant
between the five dimensions for motivation scale. And recommend to Focus on the psychological
aspects of squash students and develop their self-confidence to enable them to control their
emotions. Finally, we must engage the junior students in training and refereeing courses, in
cooperation with the Federation.
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Introduction

Human behavior is one of the topics that has captured the attention of researchers
throughout the ages, and motivation is one of the manifestations of this behavior, which indicates
the extent of interest in a particular topic and their unwillingness to rush towards a particular topic.
The topic of motivation is one of the important topics of interest to the teacher and coach in the
field of sports. He always searches for the reasons that push a certain group to be interested in
playing basketball, for example, while others want to play squash, regardless of the different
reasons and levels of this activity. In squash, some play professionally, others as a hobby, and so
on from one individual to another.

(Hatamleh, et al. 2021) believes that those interested in studying sports behavior have
strived to use psychology in increasing the level of motivation towards achieving the best
achievement by taking into account the needs and desires of athletes to achieve the greatest
achievements. Therefore, it turns out that those interested in sports behavior, are still studying
important topics in sports psychology such as personality, motivation, psychological stress,
burnout, sports violence, sports aggression, sports frustration, and understanding the thoughts and
feelings of athletes.

The importance of research on the topic of motivation clarifies the way for coaches and
teachers about the possibility of developing levels of technical performance and achievement.
Creativity in sporting events depends on psychological factors, which in their entirety determine
human behavior. The importance of the research lies in studying the level of motivation among
junior students during squash lessons and working on developing its aspects and ranges among
members of the research sample. The Iraqi environment lacks studies of psychological aspects in
general and motivation in particular. Researchers have chosen the topic of motivation to identify
the most important motivational characteristics of students and their levels in the various
dimensions.

The adoption and implementation of a new curricular concept in educational institutions
after (2003), the Iraqi Ministry of Higher Education and Scientific Research (2007) officially
launched the Course Standard of Educational Institution and Health, which outlines the general
direction. and aim for educational institution reform in the next decade, suggests that educational
institution focus must shift from sport skill-related goals to health, fitness, cognitive, and social
goals. In this new concept, the advanced curriculum intends to develop motor competencies as
well as sports participation, promote healthy and safe lifestyles, and social adaptability of students
(The Iraqi Ministry of Higher Education and Scientific Research, 2007).
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Motivation is an internal energy force that determines all aspects of our behavior; it also
affects how we think, feel and interact with others. In sport, high motivation is widely accepted as
an essential prerequisite in getting athletes to fulfil their potential. However, given its inherently
abstract nature, a force is often difficult to exploit fully.

Physical education plays a vital role in the all-round development of college students.
Empirical studies also show that learning engagement has a significant positive promoting effect
on students' intrinsic motivation development. In recent years, researchers have begun to explore
the impact and predictive role of different types of engagement on intrinsic motivation from
different dimensions of learning engagement. Among them, emotionally en-gaged students are
more interested and curious about classroom tasks, stimulating their desire to acquire knowledge
and thereby improving intrinsic motivation for learning (Karimi & Sotoodeh, 2019).

Many studies have shown that when students have lasting intrinsic motivation for physical
education learning, they are more likely to achieve long-term learning results, make academic
progress, and benefit significantly in physical health and social aspects (Shang et al., 2023).
Behaviorally engaged students actively participate in learning activities, develop personal interests
and abilities, and improve their intrinsic motivation. Cognitively engaged students pay more
attention to the understanding of learning content, showing an intense curiosity and a thirst for
knowledge, which also promotes the development of intrinsic motivation to a certain extent. In
addition, behavioral and emotional engagement can also predict intrinsic motivation at the next
time point (Yaming et al., 2025).

Ryan and Deci describe intrinsic motivation as the inherent desire to seek challenging tasks
through exploring and learning. Extrinsic motivation is considered motivation that originates from
external factors outside of the internal satisfaction and pleasure obtained from participating in a
task. (Ryan et al., 2020).

Through the development of this study, we expect to gain a deeper understanding of the
dimensions of motivation between college students. Interaction intrinsic of the dimensions of
motivation, and they are five dimensions (Required to Achievement, Self-confidence,
Determination, Self-control and Training) in physical education, provide a more comprehensive
and in-depth under-standing of physical education and student development, and provide a more
comprehensive and in-depth understanding of physical education and student development.
Provide a scientific basis for practical education managers and teachers to optimize the physical
education environment further and promote the all-round development of students.
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The aim of this study: 1. Identifying the level of motivation for junior students in squash lessons.
2. Identifying the differences in the dimensions of motivation for junior students in squash lessons.

https://jcope.uobaghdad.edu.igq

Methodology

Participants

The descriptive survey method was used to suit the problem and to achieve the research
objectives. The research sample was chosen randomly. Only male students of the junior students
in the College of Physical Education and Sports Sciences at the University of Baghdad were
selected, and the research sample was 60 students out of 328 students, where the research sample
represents 18 % of the research community.

Procedures
Exploratory experiment

The exploratory experiment was conducted on 13/10/2024 in the College of Physical
Education and Sports Sciences, where the motivation scale form was distributed to (10) male
students from the junior students who within the research sample. The goal was to review the scale
and how to deal with the results and determine, the time it takes to distribute the form to the
students and receive it.

Main experiment

The main experiment was conducted on 20/10/2024 in the College of Physical Education
and Sports Sciences, University of Baghdad. The motivation scale were distributed to the research
sample (50) of junior students. Moreover (10) students who participated in the Exploratory
experiment were excluded. Where the research sample represents 15 % of the research community.
The scale was distributed in the form of a questionnaire representing a form for measuring the
characteristics of motivation among students. It contained five dimensions, which are (Required
to Achievement, Self-confidence, determination, Self-control and Training).

Motivation scale

The scale includes five dimensions, (Required to Achievement, Self-confidence,
determination, Self-control and Training), with (40) questions. Each dimension is included (8)
questions. All questions in each dimensions use Likert 3-point scoring, it contains three statements,
which are (Yes, Not sure and No), where yes represents (3 degree) Not sure represents (2 degree)
and No represents (1 degree).
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Table 1. Means, standard deviations, and results of the ((T)) test for the required to Achievement

. Std. Sample
N Questions Mean Deviation Percentage orientation T-test
I train hard to become the best player o
1 in my sport. 48.6 82.5 97% Yes 1.02
I feel a lack of confidence in my
2 ability, especially when facing a 283 83 57% Not sure *5 Q5
high-level competitor.
I compete as hard as I do, whether I
3 am winning or losing by a large 47 76.2 94% Yes 1.06
margin.
Some of my teammates think [ am a 0
4 very emotional player. 33 15.1 66% Not sure *3.77
I carry out very accurately 0
> everything the coach asks of me. 43.6 63.5 87% Yes 1.19
I train hard just so I do not lose in 0
6 competition. 46 64.4 92% Yes 1.23
My abilities and skills are high 0
7 compared to my colleagues. 39.3 33 9% Yes *2.06
There are some motor skills that I 0
8 find difficult to implement. 42.3 47.6 85% Yes 1.53
Note. (df 50-1=49) (T-value =1.679) *Significant at (p > 1.679).
Table 2. Means, standard deviations, and results of the ((T)) test for the Self-confidence
. Std. Sample
N Questions Mean Deviation Percentage orientation T-test
During competition, when I get
1 emotional because of something, I can 393 341 79% Yes *1.99
calm down quickly.
Coaches are often biased toward 0
2 certain players. 40.3 48.2 81% Yes 1.44
My performance is better in tough
3 competitions than in easy 39 46.8 78% Yes 1.44
competitions.
My confidence in myself as an athlete o
4 is not very high. 35.3 26.8 1% Not sure *2.27
In sports competition, I try to give my
5 maximum effort regardless of the 45.6 64.6 91% Yes 1.22
outcome of the competition.
6 The anxiety and stress I might feel 406 48 81% Yes 146

before a competition bothers me.
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The player's decline is the result of the

7  player's mistakes and not the coach's 38.6 30.1 77% Not sure *) 99
mistakes.
8 Sometimes it seems like I am not 13 477 83% Yes 150

doing my best in competition.

Note. (df 50-1=49) (T-value =1.679) *Significant at (p > 1.679).

Table 3. Means, standard deviations, and results of the ((T)) test for the Determination

. Std. Sample
N Questions Mean Deviation Percentage orientation T-test
1 I can react well in unexpected " 1497 R49% Yes 146

situations during competition.

I am the type of person who can easily
2 give up in competition when defeated 33.6 16.9 67% Not sure *3 44
by a large margin.

When things go wrong in competition,

0,
3 I can control my emotions largely. 41.3 41.7 83% Yes *1.71
4 I feel like my C(;Iaizlivde(ﬁesnt understand 36 ’3 729 Not sure 270
I do my best to reach the highest levels
5 Y of sports. 8 40.6 53.1 81% Yes 1.32
Sometimes I refrain from expressing
6 my opinion to my coach for fear that 35 289 2% Not sure *7 15
he will criticize me.

7 I train on my own in addition to my R1% Yes

regular training times. 40.3 48.2 ° 1.44
3 I find it difficult trying to control my 383 317 77% Not sure %209

emotions during competition.

Note. (df 50-1=49) (T-value =1.679) *Significant at (p > 1.679).

Table 4. Means, standard deviations, and results of the ((T)) test for the Self-control

. Std. Sample
N Questions Mean Deviation Percentage orientation T-test
I respected every coach who trained
1 P ryme. 443 65.5 89% Yes 1.17
It is not in my nature to face the o
2 challenge of a competitor. 31.6 15 63% Not sure *3.04
3 Most of my teammates think that [ am 413 402 83% Yes 177

a very confident player.

If asked me to undergo a rigorous
4 training schedule after the end of the 35.6 29 1% Not sure *2.12
sports season, I get upset.

When I make some mistakes at the
beginning of the competition, this o
does not clearly affect my 39.6 393 9% Yes
performance.

*1.74
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I feel like my coach criticizes me o
6 unfairly, 283 8.3 57% Not sure *5 85
Hard training for long periods is the o
/ path to athletic excellence. 41.4 41.7 83% Yes 1.50
Sometimes my ability to make
8 decisions causes a decline in my 32 21.9 64% Not sure *) 50
performance in competition.
Note. (df 50-1=49) (T-value =1.679) *Significant at (p > 1.679).
Table 5. Means, standard deviations, and results of the ((T)) test for the Training
. Std. Sample
N Questions Mean Deviation Percentage orientation T-test
When I learn a new skill, I practice it 0
! until I mastered it completely. 42.6 S51.8 85% Yes 1.42
I cannot keep my calm when an 0
2 opponent harasses me. 33.6 215 67% Not sure *2.70
I always consult my coach when I 0
3 face some problems. 41 50.2 82% Yes 1.41
In some competitions it seems that I 0
4 am not competing seriously 30.6 12 61% Not sure *4.27
I can express my point of view
5 without hesitation, even if it is 44.6 60.3 89% Yes 1.28
different from the coach’s opinion
I hardly continue training beyond the o
6 end of my normal training period. 34.6 22.7 69% Not sure *2.64
I rarely lose my temper during o
7 competition 37.6 31.2 5% Not sure *2.09
If the coach does not include me as a
8 starter in the competition, I almost 35 294 70% Not sure *2 05
think he is taking a position on me
Note. (df 50-1=49) (T-value =1.679) *Significant at (p > 1.679).
Table 6. F-test one-way anova for five dimensions for Motivation scale
] Sum of .
Source of variance df Mean Square F Sig.
Squares
Between Groups 889.6 4 2224 0.990 0.426
Within Groups 7865.5 35 224.7
Total 8755.1 39

Note. Significant at (o < 0.05)
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Discussion

The statistical results presented in Table (1) above showed that the results of Means,
Standard Deviation, Percentage, Sample orientation, and (T-test) value for the first dimension
(Required to Achievement). The results of the first question appeared the M (48.6), S.D (82.5), the
Sample orientation was (yes) because of the (97%) of Students chosen to answer to this question
(yes). While the T-test value was (1.02), it less than T-table value (1.679), that is means there are
not significant. The results of the Second question appeared the M (28.3), S.D (8.3), the Sample
orientation was (Not sure) because of the (57%) of Students chosen to answer to this question (Not
sure). While the T-test value was (5.85), it more than T-table value (1.679), that is means there are
significant. The results of the Third question appeared the M (47), S.D (76.2), the Sample
orientation was (Yes) because of the (94%) of Students chosen to answer to this question (Yes).
While the T-test value was (1.06), it less than T-table value (1.679), that is means there are not
significant. The results of the Fourth question appeared the M (33), S.D (15.1), the Sample
orientation was (Not sure) because of the (66%) of Students chosen to answer to this question (Not
sure). While the T-test value was (3.77), it more than T-table value (1.679), that is means there are
significant. The results of the Fifth question appeared the M (43.6), S.D (63.5), the Sample
orientation was (yes) because of the (87%) of Students chosen to answer to this question (yes).
While the T-test value was (1.19), it less than T-table value (1.679), that is means there are not
significant. The results of the Sixth question appeared the M (46), S.D (64.4), the Sample
orientation was (yes) because of the (92%) of Students chosen to answer to this question (yes).
While the T-test value was (1.23), it less than T-table value (1.679), that is means there are not
significant. The results of the Seventh question appeared the M (39.3), S.D (33), the Sample
orientation was (yes) because of the (79%) of Students chosen to answer to this question (yes).
While the T-test value was (2.06), it more than T-table value (1.679), that is means there are
significant, because there are a different between the Students in a skill and abilities. (Hussein, Y.
N. 2015). The results of the Eighth question appeared the M (42.3), S.D (47.6), the Sample
orientation was (yes) because of the (85%) of Students chosen to answer to this question (yes).
While the T-test value was (1.53), it less than T-table value (1.679), that is means there are not
significant. At least.

The statistical results presented in Table (2) above showed that the results of Means,
Standard Deviation, Percentage, Sample orientation, and (T-test) value for the Second dimension
(Self-confidence). The results of the first question appeared the M (39.3), S.D (34.1), the Sample
orientation was (yes) because of the (79%) of Students chosen to answer to this question (yes).
While the T-test value was (1.99), it more than T-table value (1.679), that is means there are
significant. The results of the Second question appeared the M (40.3), S.D (48.2), the Sample
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orientation was (Yes) because of the (81%) of Students chosen to answer to this question (Yes).
While the T-test value was (1.44), it less than T-table value (1.679), that is means there are not
significant. The results of the Third question appeared the M (39), S.D (46.8), the Sample
orientation was (Yes) because of the (78%) of Students chosen to answer to this question (Yes).
While the T-test value was (1.44), it less than T-table value (1.679), that is means there are not
significant. The results of the Fourth question appeared the M (35.3), S.D (6.8), the Sample
orientation was (Not sure) because of the (71%) of Students chosen to answer to this question (Not
sure). While the T-test value was (2.27), it more than T-table value (1.679), that is means there are
significant. The reason for the existence of significant differences in students’ answers is due to
differences in students’ confidence in athletic performance. (Kamel, M.et al., 2024). The results of
the Fifth question appeared the M (45.6), S.D (64.4), the Sample orientation was (yes) because of
the (91%) of Students chosen to answer to this question (yes). While the T-test value was (1.22),
it less than T-table value (1.679), that is means there are not significant. The results of the Sixth
question appeared the M (40.6), S.D (48), the Sample orientation was (yes) because of the (81%)
of Students chosen to answer to this question (yes). While the T-test value was (1.46), it less than
T-table value (1.679), that is means there are not significant. The results of the Seventh question
appeared the M (38.6), S.D (30.1), the Sample orientation was (Not sure) because of the (77%) of
Students chosen to answer to this question (Not sure). While the T-test value was (2.22), it more
than T-table value (1.679), that is means there are significant. The results of the Eighth question
appeared the M (41.3), S.D (47.7), the Sample orientation was (yes) because of the (83%) of
Students chosen to answer to this question (yes). While the T-test value was (1.50), it less than T-
table value (1.679), that is means there are not significant.

The statistical results presented in Table (3) above showed that the results of Means,
Standard Deviation, Percentage, Sample orientation, and (T-test) value for the Third dimension
(Determination). The results of the first question appeared the M (42), S.D (49.7), the Sample
orientation was (yes) because of the (84%) of Students chosen to answer to this question (yes).
While the T-test value was (1.46), it less than T-table value (1.679), that is means there are not
significant. The results of the Second question appeared the M (33.6), S.D (16.9), the Sample
orientation was (Not sure) because of the (67%) of Students chosen to answer to this question (Not
sure). While the T-test value was (3.44), it more than T-table value (1.679), that is means there are
significant. The results of the Third question appeared the M (41.3), S.D (41.7), the Sample
orientation was (Yes) because of the (83%) of Students chosen to answer to this question (Yes).
While the T-test value was (1.71), it more than T-table value (1.679) that is means there are
significant, this difference is due to the difference in students' reactions to controlling emotions.
The results of the Fourth question appeared the M (36), S.D (23), the Sample orientation was (Not
sure) because of the (72%) of Students chosen to answer to this question (Not sure). While the T-
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test value was (2.70), it more than T-table value (1.679), that is means there are significant. The
results of the Fifth question appeared the M (40.6), S.D (53.1), the Sample orientation was (yes)
because of the (81%) of Students chosen to answer to this question (yes). While the T-test value
was (1.32), it less than T-table value (1.679), that is means there are not significant. The results of
the Sixth question appeared the M (35), S.D (28.9), the Sample orientation was (Not sure) because
of the (72%) of Students chosen to answer to this question (Not sure). While the T-test value was
(2.15), it more than T-table value (1.679), that is means there are significant. The results of the
Seventh question appeared the M (40.3), S.D (48.2), the Sample orientation was (Yes) because of
the (81%) of Students chosen to answer to this question (Yes). While the T-test value was (1.44),
it less than T-table value (1.679), that is means there are not significant. The results of the Eighth
question appeared the M (38.3), S.D (31.7), the Sample orientation was (Not sure) because of the
(77%) of Students chosen to answer to this question (Not sure). While the T-test value was (2.09),
it more than T-table value (1.679), that is means there are significant.

The statistical results presented in Table (4) above showed that the results of Means,
Standard Deviation, Percentage, Sample orientation, and (T-test) value for the Third dimension
(Self-control). The results of the first question appeared the M (44.3), S.D (65.6), the Sample
orientation was (yes) because of the (89%) of Students chosen to answer to this question (yes).
While the T-test value was (1.17), it less than T-table value (1.679), that is means there are not
significant. The results of the Second question appeared the M (31.6), S.D (15), the Sample
orientation was (Not sure) because of the (63%) of Students chosen to answer to this question (Not
sure). While the T-test value was (3.64), it more than T-table value (1.679), that is means there are
significant. The results of the Third question appeared the M (41.3), S.D (40.2), the Sample
orientation was (Yes) because of the (83%) of Students chosen to answer to this question (Yes).
While the T-test value was (1.77), it more than T-table value (1.679) that is means there are
significant. The results of the Fourth question appeared the M (35.6), S.D (29), the Sample
orientation was (Not sure) because of the (71%) of Students chosen to answer to this question (Not
sure). While the T-test value was (2.12), it more than T-table value (1.679), that is means there are
significant. The results of the Fifth question appeared the M (39.6), S.D (39.3), the Sample
orientation was (yes) because of the (79%) of Students chosen to answer to this question (yes).
While the T-test value was (1.74), it more than T-table value (1.679), that is means there are
significant. The results of the Sixth question appeared the M (28.3), S.D (8.3), the Sample
orientation was (Not sure) because of the (57%) of Students chosen to answer to this question (Not
sure). While the T-test value was (5.85), it more than T-table value (1.679), that is means there are
significant. The results of the Seventh question appeared the M (41.4), S.D (47.7), the Sample
orientation was (Yes) because of the (83%) of Students chosen to answer to this question (Yes).
While the T-test value was (1.50), it less than T-table value (1.679), that is means there are not

1009


https://jcope.uobaghdad.edu.iq/

(l')] Q) P-ISSN: 2073-6452, E-ISSN: 2707-5729

Journal of Physical Education
Volume 37 — Issue (3) — 2025 Open Access

https://jcope.uobaghdad.edu.igq

. J

significant. The results of the Eighth question appeared the M (32), S.D (21.9), the Sample
orientation was (Not sure) because of the (64%) of Students chosen to answer to this question (Not
sure). While the T-test value was (2.52), it more than T-table value (1.679), that is means there are
significant.

The statistical results presented in Table (5) above showed that the results of Means,
Standard Deviation, Percentage, Sample orientation, and (T-test) value for the Third dimension
(Training). The results of the first question appeared the M (42.6), S.D (51.8), the Sample
orientation was (yes) because of the (85%) of Students chosen to answer to this question (yes).
While the T-test value was (1.42), it less than T-table value (1.679), that is means there are not
significant. The results of the Second question appeared the M (33.6), S.D (21.5), the Sample
orientation was (Not sure) because of the (67%) of Students chosen to answer to this question (Not
sure). While the T-test value was (2.70), it more than T-table value (1.679), that is means there are
significant. The results of the Third question appeared the M (41), S.D (50.2), the Sample
orientation was (Yes) because of the (82%) of Students chosen to answer to this question (Yes).
While the T-test value was (1.41), it less than T-table value (1.679) that is means there are not
significant. The results of the Fourth question appeared the M (30.6), S.D (12), the Sample
orientation was (Not sure) because of the (61%) of Students chosen to answer to this question (Not
sure). While the T-test value was (4.27), it more than T-table value (1.679), that is means there are
significant. The results of the Fifth question appeared the M (44.6), S.D (60.3), the Sample
orientation was (yes) because of the (89%) of Students chosen to answer to this question (yes).
While the T-test value was (1.28), it less than T-table value (1.679), that is means there are not
significant. The results of the Sixth question appeared the M (34.6), S.D (22.7), the Sample
orientation was (Not sure) because of the (69%) of Students chosen to answer to this question (Not
sure). While the T-test value was (2.64), it more than T-table value (1.679), that is means there are
significant. The results of the Seventh question appeared the M (37.6), S.D (31.2), the Sample
orientation was (Not sure) because of the (75%) of Students chosen to answer to this question (Not
sure). While the T-test value was (2.09), it more than T-table value (1.679), that is means there are
significant. The results of the Eighth question appeared the M (35), S.D (29.4), the Sample
orientation was (Not sure) because of the (70%) of Students chosen to answer to this question (Not
sure). While the T-test value was (2.05), it more than T-table value (1.679), that is means there are
significant.

The statistical results presented in Table (6) above showed that the results of F-test (one-
way) anova for five dimensions to Motivation scale, the sum of square between groups (889.6),
while the sum of square within groups (7865.5), the degree of freedom for five dimensions (4),
while the mean square for between groups (222.4), while the mean square within groups (224.7).
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The (Sig = 0.426), it is more than (0.05), that is mean there are not significant between the five
dimensions for Motivation, because of There are no major differences between the selected sample
because they are in the same educational stage and in the same college and their educational
conditions are almost similar. In addition, this type of questionnaire requires a larger sample and
must include all educational stages for college of Physical Education and Sport Science.

Conclusions

Based on the results of this research it is essential to instruct teachers and coaches not to
ignore the importance of motivation among students or players, as it can have negative effects on
the entire educational process. Through the results of this research, it was show there are
differences in the level of motivation among junior students, and the five dimensions of the
motivation scale, as there were three questions from the first dimension (Required to Achievement)
was significant, the second dimension (Self-confidence) there were three questions was significant.
The third dimension (determination) there were five questions was significant, the fourth
dimension (Self-control) there were six questions was significant and the fifth dimension
(Training) there were five questions was significant. The differences in the dimensions of
motivation were not significant.
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Abstract

The aim of the research is to identify the effect of using static and dynamic balance
exercises in developing some technical gymnastics skills for female students of the Faculty of
Physical Education and Sports Sciences. The research community consisted of second-year
female students, while the research sample was chosen intentionally, and they are Section (B),
numbering 20, female students, who were distributed into two groups (experimental - control),
with 10 female students for each group. The researcher used the experimental method with a
design of the experimental and control groups with pre- and post-tests, after applying the
exercise components in the main experiment with 20 training units that lasted for 10 weeks.
The results showed that there were significant differences in favor of the training group that
used static and dynamic balance exercises.

Keywords: static balance, dynamic balance, artistic gymnastics, gymnastics skills.
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Introduction

In the past few decades, the sports sector has witnessed great progress in various fields
and trends. This progress has been reflected in the development of athletes, administrators,
sports facilities and all those working in them. This is what made sports reach what it has
reached today. Gymnastics is one of these Olympic games that has developed like other games.
This also included attention to the characteristics that included sports development, which is
the training process or how to train players to reach their abilities to a higher and better level
than before. Training includes all physical, motor, mental and respiratory aspects such as
strength, speed, endurance, compatibility, abilities, etc.

Training physical and motor abilities and upgrading the skill and planning level of
players is important. We often see in competitions athletes performing movements and sports
skills that are almost free of errors, and have amazing and elaborate movement paths and at
high speeds that the viewer can not follow. Sometimes we cannot determine how the movement
was made, and this raises several questions about how this athlete performs these movements
and skills in this way, which results in this elaborate movement sequence.

Motor skills are one of the most important abilities that must be developed for young
players. One of these abilities is balance, which is the basic building block of mathematics,
with its importance in achieving compatibility between the central nervous system and muscles,
and ensuring (S. Ibrahim, Asleawa, and Farhan 2024) Dynamic equilibrium occurs when the
sum of vertical forces, the sum of horizontal forces, and the sum of moments are equal to zero.

There are two main types of balance: static and dynamic balance. Static balance is
defined as maintaining the postural balance while the body is in a static position, and dynamic
balance is maintaining the postural balance while the body is moving(Jasim, Abed, and Ibrahim
2023) It is worth noting that balance is a skill that athletes need, as it is the basis for stability,
movement, and even during training (coughlan G, Others, 2012) It is the basis of control for
the human body, and the kinetic balance is the ability to maintain a certain position of the body
during stability or movement. Balance is also the ability of a person to keep his body or its
various parts in a certain position as a result of the complex, harmonious activity of a group of
devices and vital systems directed to work against the effects of the forces of gravity (Asliwa
& Ibraheem, 2024).

Several mechanical factors affect balance, which are (center of gravity, body weight,
gravity line, friction, base of support, in addition to the level and type of resistance, and this is
what trainers should pay attention to and work to develop. Athletes who have a very high level
of skill performance, which is shown through the full control of the nervous system on all
muscle groups involved in physical performance, and the adequacy of mental processes by
sending accurate and fast signals to these muscle groups at studied times, which resulted in
rapid and accurate motor responses that helped to show this wonderful picture of movement
and skills, are athletes of a high level(Ali, Hameed, and Ibrahim 2020)
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Gymnastics skills require in their performance method speed, strength, muscle power
and balance in a sudden and sudden manner that is launched all at once with maximum effort
in a short period of time, in addition to other physical and motor skills, as the smallest distance
between players and the difficulty of the motor skills of the game(S. S. Ibrahim 2021) from
here the problem of the research became clear to the researcher as a specialist in this field and
through answering the following question: Do female students get a sufficient amount of static
and dynamic balance training during the study units, considering that balance training is a basic
requirement to achieve learning the basic skills and mastery of them for female students, as
giving balance exercises that allow mastery of them is a very necessary requirement for
training (Jasim, Hussein, and Ibrahim 2021) To know this, the researcher decided to give
exercises specific to static and dynamic balance on a sample of female students from the
College of Physical Education and Sports Sciences - University of Baghdad, and conducting
this research helps us in reaching accurate answers that lead to following the best way to invest
the time allocated for training and reach high levels of technical skills. The importance of the
research comes from using balance exercises of both static and dynamic types for the purpose
of developing some technical gymnastic skills for female students.

Method and tools

The researcher used the experimental method by designing two equivalent groups with
a pre-test and a post-test, to suit the nature of the research and the problem to be solved, as the
sample is the part that represents the original community or model on which the researcher
conducts the entirety and focus of his work (Talib Jasim, Hayder Hussein, and Saad Ibrahim
2022)

The research community was determined as the second-year female students of the
College of Physical Education and Sports Sciences - University of Baghdad for the academic
year 2024-2025, numbering 152. The research sample was chosen intentionally, which is the
second-year female students, Section (B), numbering 20 students. They were distributed into
two groups (experimental - control), with 10 students for each group, after extracting the
exploratory experiment sample and also excluding some students for not committing to the
lesson, and they represent a percentage of 13.15%. The researcher used a number of means of
collecting information, such as Arab and foreign sources, observation, courses, devices and
tests through which the researcher measured the research variables. The homogeneity process
was not carried out because the samples are from one age group, one academic stage and the
same gender, and therefore the sample is considered homogeneous. Equivalence was carried
out between the two groups in the skills selected for the research, as shown in Table 1.
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Table 1. It shows the equivalence of the two research groups in the pre-tests of
the skills under study

No Tests Experimental control t- sig
mean SD mean  SD value

1 Bar Step 1.200 0.455 1.400  0.387 1.296 0.206

2 BackRoll 0.933 0.372 1.100  0.338 1.285 0.209

3 Balance Step 1.111 0.432 1.033 0.352 0.868 0.643
Note. Positive under 0.05

By observing Table (1) above, the significance value (Sig) for all tests is greater than
the significance level (0.05%), which indicates that the differences are not significant between
the two groups, which means the equivalence of the experimental and control groups. The
researcher used the performance evaluation process of (10) points by the subject teachers in
their semester exams. The pre-tests were conducted on Monday, November 4, 2024, while the
main experiment began on Thursday, November 7, 2024, which included fixed and dynamic
balance exercises twice a week, with 20 training sessions, i.e., for a period of 10 weeks. The
post-tests were conducted on January 20, 2025. The researcher took into account all the
conditions and considerations related to the test so that the conditions would be similar
between the pre- and post-tests. The researcher used the necessary statistical methods through
the statistical package (SPSS), in addition to using Microsoft Excel, to collect and tabulate
data and process it statistically to extract the results. All search procedures are extended for
the period from 11/1/2024 to 2/1/2025.

Results

The researcher presents the results in the form of tables.

Table 2. It shows the arithmetic means, standard deviations, and the calculated T value between the
pre- and post-tests of the skills under study for the two research groups

Tests groups pre-test post-test F Std. Error T Sig
mean SD mean SD Difference

Bar Step Experimental 1.200 0.455 7.903 0.568 6.703 0.094 70.803 0.000
sample
control 1.400 0.387 6.067 0.678 4.666 0.105 44.272  0.000
sample

Back Experimental  0.933 0.372 7.800 0.455 6.866 0.090 75.581 0.000

Roll sample
control 1.100  0.338 5.967 0.481 4.866 0.114 42.657 0.000
sample
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Balance Experimental 1.101 0432 7.867 0.399 6.766 0.082 81.742 0.000
Step sample
control 1.033  0.352 5900 0.073 4.866 0.157 30.828 0.000
sample

Table 3. Shows the arithmetic means, standard deviations, and T-value
calculated in the post-tests between the two groups

Tests Experimental control t sig
mean SD mean  SD
Bar Step 7.903 0.568 6.067  0.678 8.045 0.000
Back Roll 7.800 0.455 5967  0.481 10.728  0.000
Balance 7.867 0.399 5900 0.573 10.902  0.000
Step
Discussion

We note by viewing Table (2), which shows the sum of the arithmetic means, standard
deviations and differences between the pre- and post-tests of the two groups (experimental and
control), which shows that there are significant differences in all three tests, which are
(climbing onto the crossbar, back roll and climbing onto the parallel bars). The results show
that there is development for the experimental and control groups in all tests and for both
groups, meaning that the exercises used in the main experiment for the second-stage students
made a difference in developing these skills.

We see in Table (3), which shows the difference in the post-tests of the experimental
and control groups, as it was shown that all the differences are significant, as the level of
significance is less than the level of 0.05%. By comparing the arithmetic means of the tests
mentioned in the table, we notice that in the test of climbing the crossbar that the value of the
arithmetic mean of the experimental group is greater than the arithmetic mean of the control
group, and this confirms the effectiveness of the exercises used in the research.

In this case (T. S. S. Ibrahim 2022)confirm that the compound exercises have an effect
in different directions, and concerning the back roll and parallel climb tests, the significance of
the differences is also in favour of the experimental group, by comparing the arithmetic
averages, which show that the experimental group is better than the control group in the post-
tests. The researcher explains this by saying that the various exercises that the researcher
developed, which target static balance and dynamic balance, led to an increase in the students’
ability to control parts of the body and motor control over the entire body.
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Abstract

This study aims to identify the professional challenges faced by physical education teachers
in completing their teaching assignments (sports education lessons) due to the inclusion of other
academic subjects in schools affiliated with the General Directorate of Education in Nineveh. The
researchers adopted a descriptive methodology, covering a research sample of 317 male and female
physical education teachers in Nineveh’s schools. Appropriate scientific procedures and statistical
methods were employed. The findings indicate that physical education teachers are highly aware
of the significance of the professional challenges they face, showing closely related arithmetic
averages. The professional challenges identified by the researchers are equally significant for male
and female teachers.
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Introduction

Sports are fundamental pillars in the comprehensive advancement of civilized societies,
representing individuals' behaviors and interactions through a set of laws, principles, and
regulations that directly influence relationships among athletes. Sports foster competition,
recreation, and collaboration.

School sports, in particular, are among the most effective and influential means of
preparing youth, fostering holistic development, and contributing to genuine societal growth.
School sports activities positively impact students' personalities and enhance their ability to
participate meaningfully in society (Abdul Hamid, 1996, p. 41).

Many theorists in physical education and sports sciences analyze the challenges faced by
physical education teachers based on their roles, responsibilities, and interactions in the classroom.
The professional challenge refers to the obstacles a specialized teacher encounters in their work.
Since a physical education teacher is specialized in school sports, they face distinct challenges in
practicing their field, despite being academically, scientifically, and athletically qualified (Layla &
Zahran, 2002, p. 23).

The success of a physical education lesson largely depends on the effectiveness of the
teacher’s performance and their ability to fulfill their assigned duties. This aligns with the findings
of Ali Ibrahim Radho’s study (2025), which highlights that the most significant difficulties faced
by physical education teachers are administrative and technical challenges, as well as leadership
responsibilities that significantly impact their job satisfaction and effectiveness. Additional tasks
assigned to teachers pose obstacles to their professional development and hinder the quality of
education provided in schools (Al-Badri, 2001, p. 40).

Moreover, physical education teachers are responsible for internal and external school
activities, such as sports competitions, meetings, training workshops, and coaching school sports
teams, which often interfere with their primary teaching responsibilities.

Based on the researchers' expertise in physical education and sports sciences, the current
study aims to analyze professional challenges faced by physical education teachers in completing
their daily teaching assignments due to other academic subject obligations.

School sports remain an essential component of youth education, overseen by professional
teams according to structured curricula and official regulations. Despite efforts from educational
authorities, professional challenges have obstructed the realization of educational objectives in
physical education programs.
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This was affirmed by Bakil Al-Sufi and Najeeb Ja’eem’s study (2022), which found that
school administrations do not adequately support sports activities inside or outside school
premises.

Thus, this research seeks to analyze the organizational challenges physical education
teachers face in completing their daily lessons due to other academic subjects, aiming to diagnose
the situation, understand its mechanisms, and propose solutions.

Identifying challenges in school sports, particularly those affecting physical education
teachers, is a crucial step in developing strategies to address these difficulties. This will enable
teachers to perform their roles effectively without being burdened by additional academic subjects
that diminish their productivity and creativity. This is what prompted the researchers to undertake
this study in order to examine the challenges faced by physical education teachers, including the
completion of teaching quotas and the assignment of other academic subjects. (Abu Al-Ainain,
1990, p. 46)

As the two researchers work as an educational supervisor specializing in physical
education and as a physical education teacher, and based on their experience in the field, as well
as their review of literature, books, and scientific references, the researchers found that there are
professional challenges affecting physical education teachers in teaching their specialization.
These challenges may lead to a decline in the quality of field performance and vary in size and
type from one school to another. Among these challenges is the imposition and assignment of other
academic subjects to physical education teachers to complete their required teaching hours or to
fill vacancies caused by a shortage of teachers. This observation led the researchers to conduct this
study to identify the professional challenges faced by physical education teachers in schools in the
city of Mosul.

This study aims to Identify the professional challenges faced by physical education
teachers in completing their daily lessons due to other academic subjects in Mosul’s schools.
Determine differences in the challenges faced by male and female physical education teachers.

HI1: There are no statistically significant differences in professional challenges among
physical education teachers based on gender.

Research Scope:

e Population: Physical education teachers in schools affiliated with the General Directorate
of Education in Nineveh.

e Time Frame: From October 1, 2023, to April 20, 2024.
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e Location: Primary schools under the General Directorate of Education in Ninawa.
Methodology

The researchers used the descriptive approach in the survey method, due to its suitability to
the nature of the research.

Research community

The research community included physical education teachers in primary schools affiliated
to the city of Mosul and affiliated to the General Directorate of Nineveh Education (males and
females) specializing in physical education, and their number is (317) teachers in schools of
education in Nineveh Governorate, and according to the gender variable and by (277) physical
education teachers, and (40) physical education teachers, and table (1) shows that.

Table (1): Shows the distribution of the research population by sex (male and female)

Research Community Total of s
ex
Characterization Community
Physical Education Teachers Male Teachers 277
317
Physical Education Teachers Female teacher 40
Total 317 317

Research samples

As for the research samples, they included a sample of the exploratory experiment by
(10) teachers, as well as a sample of stability and by (20) teachers, and finally the final application
sample, which amounted to (45) teachers in the field of physical education, and in different
percentages in order to ensure the objectivity of the research results and table (2) shows that.

Table (2): Percentages of research population samples

Sample | Sample Exploratory Experiment | Sample Stability | Sample Application | Total
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Number 10 20 45 75
Ratio 9.09 % 18.18% 72,72% 100%

Research Tool

(questionnaire of professional problems facing physical education teachers in completing
their daily lessons of other subjects):

In order to find professional problems and find solutions to the research sample, the
researcher followed the following:

Analysis of documents : (books and scientific references).

By reviewing research and theoretical frameworks and reviewing books and scientific
sources for research such as (Abu Salem, 2017) and (Al-Saffar, 2009) for the purpose of limiting
the appropriate paragraphs to questionnaire the professional problems of the research sample, the
researchers presented the axes of the research problem to a group of experts and specialists.

Formulation of questionnaire paragraphs

After analyzing the content of scientific sources, as well as personal interviews and the
results of these procedures, the researchers prepared a questionnaire form for the professional
problems facing physical education teachers in terms of completing their quorum of other subjects,
as the researchers formulated a number of phrases and in line with the nature of the tasks and work
of the research community, and guided by the foundations contained in the relevant scientific
research and studies, and presented to experts and specialists, meaning that the questionnaire in its
initial form contained (28) items, as was determined The proposed alternatives according to the
Likert triple scale are (agree, to some extent, disagree)

e Key aspects have been taken into account in the drafting of the paragraphs, including:
e Not to be long leads to boredom.
e Be measurable for a single variable.
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The phrase should measure one of the themes of the questionnaire affiliated with him and
related to him (Al-Taweel, 2009, 52).

It was presented to a number of experts and specialists, starting from (15/10/2023) until
(26/10/2023), and after collecting and unloading them, this process resulted in the approval of the
experts on the axes of professional problems, including their phrases related to physical education
teachers, and some phrases were deleted that the opinion settled on deleting, and the approval rate
was adopted (75%) or more, as indicated by (Bloom et al., 1983: 69), and Table (3), shows the
percentages of agreement of experts on professional problems.

Table (3): Shows the themes and paragraphs of the questionnaire and the conformity and

consensus of the experts' opinions on them

) Paragraph
Section Refusers | Approvers | Procedure | Percentage
sequence
1-2-3 —_ 5 Keep 100%
teacher Professional
4-5 1 4 Keep 80%
problems
6 3 2 delete 40%
1-2-4 —_ 5 Keep 100%
learner Professional
3-5-6 1 4 Keep 80%
problems
7 2 3 delete 60%
Professional curriculum 1-2-3 - S Keep 100%
problems 4-5-6-7 1 4 Keep 80%
school environment 1-2-3-7 — S Keep 100%
problems 457 1 4 Keep 80%
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8 2 3 delete 60%

Exploratory Experiment

To identify potential questions that might arise in the questionnaire from respondents, an
exploratory experiment was conducted on a sample consisting of 10 physical education teachers
in the Nineveh Directorate of Education—7 males and 3 females. The questionnaire was
administered on Sunday, November 3, 2023, in schools within Mosul city, affiliated with the
Nineveh Directorate of Education. The experiment aimed to assess the clarity and suitability of the
statements, the validity of the research tool, the relevance of the alternatives, and its applicability
to the research sample.

Scientific Validation of the Questionnaire
Face Validity

This procedure ensures the accuracy of the questionnaire. To determine its validity, the
researchers used face validity, analyzing the tool based on its content. It was evaluated by 5
experts, who assessed the clarity, wording, precision, and objectivity of its items. All evaluators
approved the statements presented to them.

Questionnaire Reliability
Test-Retest Method

A sample of 20 teachers (13 males, 7 females) was selected to examine the reliability of
the questionnaire using the test-retest method. The questionnaire was administered on Wednesday,
December 5, 2023, and then reapplied 14 days later under the same conditions. The correlation
coefficient between the two applications was 0.88, indicating high reliability.

Cronbach’s Alpha Method

Cronbach’s Alpha measures the reliability and accuracy of a test, evaluating how well the
research tool measures the intended construct. The reliability coefficient for Cronbach’s Alpha
was 0.82, indicating a high level of consistency.

Final Application
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The final application targeted 45 physical education teachers (both male and female). The

questionnaire was distributed to the specified sample, representing 12.98% of the total research
population. The data collection took place between March 20, 2024, and April 3, 2024.

Statistical Analysis

The collected data was analyzed using SPSS statistical software, with the following

methods:

A e

Results

Percentage Calculation
Arithmetic Mean

Standard Deviation

T-test for independent samples
Cronbach’s Alpha Coefficient
Pearson Correlation Coefficient

Table 4: Demonstrates the number of questionnaire items, arithmetic mean, percentage, and

evaluation level of professional challenges.

Section Number of Items | Arithmetic Mean | Percentage | Evaluation Level
First Section 7 18 85% Very Good
Second Section 6 14 77.7% Good
Third Section 5 10 66% Medium
Fourth Section 7 16 76% Good
Total 25 58 76.17% Good
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Table 5: Illustrates the T-value, arithmetic mean, standard deviation, and probability value

(Sig) for professional challenges based on gender.

Gender | Arithmetic Mean | Standard Deviation | T-value | Sig (Significance Level)
Male 55.90 11.62 1.741 0.09
Female 61.40 8.02
Discussion

The data in (Table 4) shows that the overall percentage of professional challenges faced by
physical education teachers in fulfilling their academic duties reached 76.17%, with an evaluation
level of "Good." The highest percentage was recorded in the first section (85%), indicating that
this area contains the most significant obstacles. Based on this table, the first research objective
was achieved.

The results in Table 5 show that the independent T-value for gender was 1.741, and the
probability value (Sig) was 0.09—greater than the significance level of 0.05. This indicates no
statistically significant differences between male and female teachers regarding professional
challenges.

The researchers attribute this result to the fact that the issue persists across elementary
schools, affecting both male and female teachers. This uniformity in professional challenges is
further reinforced by the varying resources available in different schools and the differing attitudes
of school administrators toward physical education activities. Despite individual differences in
performance and engagement in school sports, both genders agreed on the same professional
issues.

This finding contrasts with the study by Mohammad, Atef, and Taha (2016), which found
statistically significant gender differences favoring male teachers. However, it aligns with the
results of Nashwan Mahmoud Al-Saffar (2009) and Qandil et al. (2006), who found no significant
gender differences in professional challenges among teachers.
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Conclusions
Based on the results, discussions, and methodology used, the researchers concluded the
following:
1. Both male and female physical education teachers acknowledged the professional
challenges affecting their ability to conduct lessons effectively.
2. Research participants demonstrated an awareness of these issues, with varying degrees of
concern.
3. Teachers perceived curriculum-related challenges as more significant than other
professional issues.
4. High agreement among physical education teachers regarding the importance of these
challenges.
5. The issue of assigning other subjects to physical education teachers affects males and
females equally.
Recommendations

In light of these conclusions, the researchers suggest the following actions:

l.

The Ministry of Education should prohibit assigning non-specialized subjects to
physical education teachers.

Educational programs and training courses should be developed to increase school
administrators’ awareness of the importance of physical education.

Educational leadership should enhance the effectiveness of physical education classes
through:

a. Providing educational supervisors with updated research to improve sports
education.

b. Reducing administrative burdens on physical education teachers to help them focus
on their primary role.
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Abstract

The research aimed to streamline the process for sports clubs in identifying and contracting
professional players, focusing on the key quantitative determinants in the players’ transfer market
to assess their technical and commercial value. Additionally, it sought to achieve financial returns
for the National Federation through the management of market access and the imposition of
participation fees. The researchers employed a descriptive-analytical approach with correlational
analysis to examine real-world data and identify relationships among variables, addressing the
research objectives and questions. The study population comprised employees of the Iraqi Football
Association involved in managing the Iraqi Stars League for the 2024-2025 season. The initial
measure of quantitative determinants included 61 items, which was refined to 42 after establishing
its scientific foundations. Key findings highlighted the Iraqi Football Federation’s interest in
establishing a professional players’ transfer market in Iraq and its intention to assist clubs in
reducing the time and effort required for contracting players. Based on these results, the researchers
recommended creating a “virtual sports market” for player transfers in Iraq, incorporating
quantitative determinants overseen by the Technical, Competitions, and Legal Committees.
Furthermore, the management of this market should be conducted by the LALIQA Association
under the direct supervision of the Executive Office of the Iraqi Football Federation, ensuring
effective organization, transparency, and enhanced operational efficiency.
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Introduction

Professional sports clubs actively compete to contract athletes, including players and
coaches, to win local and international championships. Achieving success in this competitive
environment requires sufficient financial resources and timely communication with professional
athletes, either through registered agents affiliated with national and international federations or
via the player transfer market. Consequently, the establishment of a comprehensive database of
professional players, both local and international, is crucial for managing contracts, particularly
for those previously active in the Iraqi Stars League, and for facilitating renewals or transfers
abroad. Such a database enables clubs to efficiently manage contracts, determine players’ technical
and marketing value, and optimize the allocation of financial and human resources while
mitigating risks associated with unlicensed agents and intermediaries.

The technical and market value of a player is influenced by multiple factors, including
chronological age, training age, performance level, and their contributions to the team. Club
management and market dynamics, particularly supply and demand, also affect player valuation,
emphasizing the necessity for federations to maintain accurate and comprehensive records. The
absence of such a database in Iraq, combined with the lack of clearly defined quantitative
determinants in the transfer market, delays contracting processes and increases financial and
contractual risks. Therefore, the research problem focused on addressing these deficiencies, with
two research questions: (1) Is there a virtual market (exchange) for professional players in Iraq?
and (2) What quantitative determinants are necessary to evaluate players’ technical and marketing
value effectively?

The study aimed to reduce the time and effort required for clubs to identify and contract
players, define the most influential quantitative determinants in the transfer market, and achieve
financial returns for the National Federation by establishing and managing market access. The
researchers reviewed previous studies, designed a quantitative scale to assess determinants, and
developed recommendations for the creation of a virtual transfer market supervised by the Iraqi
Football Federation’s Professionals Committee.

Margareta & Malinda (2022) provided empirical evidence that performance, age, transfer
fees, and salary significantly influence football players’ market value. Their study utilized data
from 400 players across 40 European clubs, analyzed via multiple regression, confirming the
positive impact of these factors on valuation. Similarly, Raffaele, Roger, & Loic (2021) developed
an econometric model revealing the primary determinants of transfer fees, emphasizing contract
duration as a critical yet often overlooked factor explaining over 80% of fee variations. The study
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concluded that effective transfer negotiations involve multiple elements, including contractual
terms, negotiations, legal considerations, financial planning, and communications between clubs
and agents.

In the context of Iraq, the absence of a formalized database for professional players and
clear quantitative indicators in the transfer market presents a significant barrier to efficient player
management. Establishing a virtual market for player transfers, overseen by the Professionals
Committee of the Iraqi Football Federation, would enable clubs to evaluate the technical and
marketing value of players objectively, streamline contract negotiations, and ensure financial
integrity. This market would include all professional players active in the Iraqi Stars League and
those previously involved in domestic leagues, promoting mobility, transparency, and fairness in
player transactions.

Methodology

The researchers used the descriptive analytical approach and correlational relationships,
which is concerned with analyzing the realistic data obtained and finding correlations for the
variables of the scale used to obtain the required results related to the research objectives and
answering the two research questions. The research community was represented and appointed
(employees in the management of the Iraqi Stars League for the sports season 2024-2025) by the
Iraqi Football Association and as shown in Table (1).

Table (1) shows the description of the research community and its sample

“No.” Department Name Nr_members Reconnaissance  Construction  Application  Excluded
Sample Sample
A Executive Office and 19 - 5 14 1

Technical Committee

2 Asian and International 10 1 5 4 1
Lecturers

3 the Competitions 7 1 4 2 -
Committee

4 Legal Commission 6 2 3 1 1

5 The ACRSD 4 1 2 1 -

.6 GUIDEBOOK 3 - 1 2 -
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7 International Players 4 1 2 1 1
Committee
.8 LALIQAAssociation 7 - 4 3 -
9 Media Committee 5 1 2 2 -
10 Licensing Committee 3 - 1 2 1
A1 The disciplinary 4 - 2 2 1
committee...
72 Desorb (v.) (Chem.) Desorb (v.) Desorb (v.) Desorb
(Chem.) (Chem.) v.)
(Chem.)
Application Sample Mug
=(28)

After completing the selection and description of the research community and its sample,
the researchers used a set of means and tools in order to identify the most important metrics that
contribute to obtaining and discussing the data and results related to the research topic. Therefore,
the researchers conducted a field survey of many scientific libraries in Iraqi universities and Arab
and international digital libraries to identify the most important metrics related to the research
topic. The researchers did not find any of the scientific metrics related to the research objectives
and to achieve a convincing answer to the proposed research questions. When drafting the phrases,
the researchers took into account that the phrase should not be accepted more than one
interpretation and have one meaning, that is, the phrases should be clear in meaning and
understandable (Eyad & Dawood, 2022). Therefore, the two researchers built (the scale of
quantitative determinants of the transfer of professional football players in Iraq) and the
researchers used a group of Arab and foreign sources to formulate phrases in line with the Iraqi
environment of the Iraqi Stars League. The researchers followed the scientific steps to build
scientific scales, including determining the idea and purpose of the scale, formulating appropriate
and understandable phrases and presenting them to a group of experts in the field of (sports
management, testing and measurement, working coaches with master's and doctoral degrees,
working referees with master's and doctoral degrees), which numbered (23) experts. The
researchers relied on the Likert scale triple (agreeing three degrees), (possible two degrees),
(disagree one degree) and the researchers obtained the value of the apparent validity coefficient to
know the validity of the scale phrases and as shown in Table (2).
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Table (2) shows the validity of the statements of the scale (apparent validity)

“No. Approve Disagr  hi Sig Result  Stateme Approve Disagr  Chi Sig Result
2 1S ce square nt IS ee square
number
1. 23 0 23 0.00  Acceptab 2. 21 2 15,6  0.00 Acceptab
le 9 le
3. 22 1 19.1 0.00 Acceptab 4. 21 2 156  0.00 Acceptab
7 le 9 le
5. 21 2 156  0.00 Acceptab 6. 20 3 12.5 0.00  Acceptab
9 le 6 le
7. 21 2 156 0.00 Acceptab 8. 19 4 9.78 0.00  Acceptab
9 le le
9. 18 5 7.38 0.00 Acceptab 10. 15 8 2.13  0.14 Rejected
le
11. 22 1 19.1 0.00 Acceptab 12. 22 1 19.1 0.00 Acceptab
7 le 7 le
13. 21 2 156 0.00 Acceptab 14. 19 4 9.78 0.00  Acceptab
9 le le
15. 18 5 7.38 0.00 Acceptab 16. 18 5 7.38 0.00 Acceptab
le le
17. 18 5 7.38 0.00 Acceptab 18. 18 5 7.38 0.00 Acceptab
le le
19. 18 5 7.38 0.00 Acceptab 20. 14 9 1.08 0.29 Rejected
le
21. 16 7 3,52 0.61 Rejected 22. 19 4 9.78 0.00 Acceptab
le
23. 17 6 526 0.02 Acceptab 24, 19 4 9.78 0.00 Acceptab
le le
25. 19 4 9.78 0.00  Acceptab 26. 20 3 12.5  0.00  Acceptab
le 6 le
27. 20 3 12.5  0.00  Acceptab 28. 20 3 12.5  0.00  Acceptab
6 le 6 le
29. 22 1 19.1  0.00  Acceptab 30. 18 5 7.38 0.00 Acceptab
7 le le
31. 19 4 9.78 0.00  Acceptab 32. 21 2 156 0.00 Acceptab
le 9 le
33. 20 3 12.5 0.00  Acceptab 34. 20 3 12.5 0.00  Acceptab
6 le 6 le
35. 21 2 156 0.00 Acceptab 36. 22 1 19.1  0.00 Acceptab
9 le 7 le
37. 20 3 12.5 0.00  Acceptab 38. 18 5 7.38 0.00 Acceptab
6 le le
39. 21 2 15,6 0.00 Acceptab 40. 17 6 526 0.02 Acceptab
9 le le
41. 17 6 526 0.02 Acceptab 42. 19 4 9.78 0.00 Acceptab
le le
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43. 17 6 526 0.02  Acceptab 44, 20 3 12.5 0.00  Acceptab
45. 21 2 15.6  0.00 Acceptab 46. 23 0 263 0.00 Acclei)tab
47. 19 4 9.978 0.00  Acceptab 48. 21 2 15.6  0.00 Acclei)tab
49. 22 1 19.1  0.00  Acceptab 50. 22 1 199.1 0.00 Acclei)tab
S1. 22 1 197. 1 0.00 Acceptab 52. 18 5 7.738 0.00 Accleeptab
53. 17 6 5.726 0.02  Acceptab 54. 19 4 9.78  0.00 Accleeptab
55. 18 5 7.38 0.00 Acceptab 56. 20 3 12.5 0.00 Accleeptab
57. 22 1 19.1 0.00 Acceptab 58. 20 3 17?.5 0.00 Accleeptab
59. 20 3 127.5 0.00  Acceptab 60. 20 3 17?.5 0.00 Accleeptab
6l. 19 4 9.678 0.00  Acceptab 62. 20 3 126.5 0.00 Accleeptab
63. 18 5 7.38 0.00 Acceptab 64. 22 1 196. 1 0.00 Accleeptab
7 le

After the researchers presented the scale to the building sample, the raw grades were

divided in descending order from the highest grade to the lowest grade, and a percentage of (29%)
was adopted, equal to (9 members) of the building sample grades, which represent the lowest
grades, and a percentage of (29%), equal to (9 members) of the building sample grades, which
represent the highest grades, thus the total number of the two end groups reached (18) members,
and the results were extracted from the application of the equation (t.test ) for independent samples

and using the statistical bag (spss), and it was found that all the phrases were significant except for
(20 phrases) were non-significant and sequentially (9, 10, 12, 14, 16, 18, 19, 20, 27, 33, 34, 35,
36, 38, 40, 42, 43, 45, 56, 57). As shown in table (3).

Table (3) shows the discriminating ability of the scale phrases

“No.” YI(J)ET/;]G rm;p; YI;?JWV:;“G rmg Calculated t value  Sig
1 3 0.00 1.44 0.88 5.29 0.00
2 3 0.00 1.44 0.88 5.29 0.00
3 3 0.00 1.44 0.88 5.29 0.00
4. 3 0.00 1.44 0.88 5.29 0.00
5. 3 0.00 1.44 0.88 5.29 0.00
6 3 0.00 1.44 0.88 5.29 0.00
7 3 0.00 1.44 0.88 5.29 0.00
8 3 0.00 1.44 0.88 5.29 0.00
9 11.2 0.92 2.44 0.88 0.78 0.44
10. 2.66 0.50 2.22 0.97 1.22 0.24
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11. 3 0.00 1.44 0.88 5.29 0.00
12. 11.2 0.92 2.44 0.88 0.78 0.44
13. 3 0.00 1.44 0.88 5.29 0.00
14. 2.66 0.50 2.22 0.97 1.22 0.24
15. 3 0.00 1.44 0.88 5.29 0.00
16. 11.2 0.92 2.44 0.88 0.78 0.44
17. 3 0.00 1.44 0.88 5.29 0.00
18. 2.66 0.50 2.22 0.97 1.22 0.24
19. 11.2 0.92 2.44 0.88 0.78 0.44
20. 2.66 0.50 2.22 0.97 1.22 0.24
21. 3 0.00 1.44 0.88 5.29 0.00
22. 3 0.00 1.44 0.88 5.29 0.00
23. 3 0.00 1.44 0.88 5.29 0.00
24. 3 0.00 1.55 0.88 4.91 0.00
25. 3 0.00 1.44 0.88 5.29 0.00
26. 3 0.00 1.44 0.88 5.29 0.00
27. 2.66 0.50 11.2 0.92 1.58 0.13
28. 3 0.00 1.44 0.88 5.29 0.00
29. 3 0.00 1.44 0.88 5.29 0.00
30. 3 0.00 1.44 0.88 5.29 0.00
31. 2.88 0.33 1.44 0.88 4.59 0.00
32. 3 0.00 1.44 0.88 5.29 0.00
33. 2.33 0.86 11.2 0.92 0.52 0.60
34. 2.66 0.50 2.22 0.97 1.22 0.24
35. 11.2 0.92 2.44 0.88 0.78 0.44
36. 2.33 0.86 11.2 0.92 0.52 0.60
37. 3 0.00 1.44 0.88 5.29 0.00
38. 2.66 0.50 2.22 0.97 1.22 0.24
39. 3 0.00 1.44 0.88 5.29 0.00
40. 2.33 0.86 11.2 0.92 0.52 0.60
41. 2.77 0.44 1.44 0.88 4.05 0.00
42. 2.66 0.50 2.44 0.88 0.65 0.52
43. 2.55 0.72 11.2 0.92 1.13 0.27
44. 3 0.00 1.44 0.88 5.29 0.00
45. 2.66 0.50 2.22 0.97 1.22 0.24
46. 2.88 0.33 1.66 1 347 0.00
47. 3 0.00 1.44 0.88 5.29 0.00
48. 3 0.00 1.44 0.88 5.29 0.00
49. 3 0.00 1.44 0.88 5.29 0.00
50. 3 0.00 1.44 0.88 5.29 0.00
51. 3 0.00 1.44 0.88 5.29 0.00
52. 3 0.00 1.44 0.88 5.29 0.00
53. 3 0.00 1.44 0.88 5.29 0.00
54. 3 0.00 1.55 0.88 4.91 0.00
55. 3 0.00 1.44 0.88 5.29 0.00
56. 2.33 0.86 2.22 0.83 0.27 0.78
57. 2.66 0.50 11.2 0.92 1.58 0.13
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58. 3 0.00 1.44 0.88 5.29 0.00
59. 3 0.00 1.44 0.88 5.29 0.00
60. 3 0.00 1.44 0.88 5.29 0.00
61. 2.88 0.33 1.88 1.05 2.71 0.01
Results
Table (4) shows the internal consistency of the statement correlation with the total score of the
scale
“No.” Correlation coefficient (Maths.)  Sig
1. 0.99 0.00
2. 0.98 0.00
3. 0.99 0.00
4. 0.98 0.00
5. 0.98 0.00
6. 0.96 0.00
7. 0.99 0.00
8. 0.99 0.00
9. 0.92 0.00
10. 0.96 0.00
11. 0.95 0.00
12. 0.97 0.00
13. 0.99 0.00
14. 0.94 0.00
15. 0.98 0.00
16. 0.97 0.00
17. 0.99 0.00
18. 0.99 0.00
19. 0.99 0.00
20. 0.99 0.00
21. 0.93 0.00
22. 0.98 0.00
23. 0.99 0.00
24, 0.99 0.00
25. 0.99 0.00
26. 0.95 0.00
27. 0.99 0.00
28. 0.93 0.00
29. 0.98 0.00
30. 0.98 0.00
31. 0.98 0.00
32. 0.99 0.00
33. 0.98 0.00
34. 0.94 0.00
35. 0.99 0.00
36. 0.97 0.00
37. 0.97 0.00
38. 0.99 0.00
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39. 0.99 0.00
40. 0.93 0.00
41. 0.73 0.00

Table (5) Statistical analysis of the application sample for the scale of quantitative determinants
market for the transfer of professional football players

Modulus of
You torsion = The Lowest
. Hypothetical Pr median torsion high
will ; Score
modulus point.
(Mech.)
109.82 82 3.59 110 205 116 101

Table (6) Frequencies, percentage, weighted arithmetic mean, standard deviation and relative
weight of scale statements

Significant
“No.” (Duplicates) Agree ossible  Disagree Weighted Pr Relative ReI:Jsik:):Irltse Phrase
& (%) & P & & weight l\/r[)ug Level
recurrences. 24 4 -
1. % 257 143 ) 285 035 095 Agree High
recurrences. 25 3 -
2. % 203 107 ) 289 031 0.96 Agree High
recurrences. 23 4 1
3. % 1 143 26 278 049 092 Agree High
recurrences. 25 3 -
4. % 29 3 10.7 ) 289 031 096 Agree High
recurrences. 20 7 1
S % 714 25 16 267 054 0.89 Agree High
recurrences. 8 17 3
6. % 286 607 107 217 061 072 possible  Medium
recurrences. 7 18 3
7. % 25 643 107 214 059 071 possible  Medium
recurrences. 21 7 -
8. % 75 Y ) 275 044 091 Agree high
9. recurrences. 17 7 4 2.46 0.74 0.82 Agree high
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%

60.7 25 14.3

recurrences. 24 3 1

10. % %57 107 36 2.82 0.47 0.94 Agree high
recurrences. 25 2 1

11. % 293 71 36 2.85 0.44 0.95 Agree high
recurrences. 27 1 -

12. % 96.4 36 i 2.96 0.18 0.89 Agree high
recurrences. 10 16 2

13. % 357 571 71 2.28 0.59 0.76 possible Medium
recurrences. 8 16 4

14. % 8.6 571 143 2.14 0.65 0.71 possible Medium
recurrences. 20 6 2

15. % 714 214 71 2.64 0.62 0.88 Agree high
recurrences. 23 3 2

16. % 2 1 107 71 2.75 0.58 0.91 Agree high
recurrences. 11 13 4

17. % 393 46.4 143 2.25 0.70 0.75 possible Medium
recurrences. 28 - -

18. % 100 i i 3 0.00 100 Agree high
recurrences. 17 7 4

19. % 60.7 75 143 2.46 0.74 0.82 Agree high
recurrences. 28 - -

20. % 100 i i 3 0.00 100 Agree high
recurrences. 28 - -

21. % 100 i i 3 0.00 100 Agree high
recurrences. 24 4 -

22. % g5.7 143 i 2.85 0.35 0.95 Agree high
recurrences. 22 5 1

23. % 86 179 16 275 051 091 Agree high
recurrences. 11 12 5

24, % 393 429 17.9 2.21 0.73 0.73 possible Medium
recurrences. 23 5 -

25. % 2 1 179 i 2.82 0.39 0.94 Agree high
recurrences. 28 - -

26. % 100 i i 3 0.00 100 Agree high
recurrences. 19 9 -

217. % 679 11 i 2.67 0.47 0.89 Agree high
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recurrences. 24 3 1

28. % 85.7 107 36 2.82 0.47 0.94 Agree high
recurrences. 18 4 6

29. % 64.3 143 214 2.42 0.83 0.80 Agree high
recurrences. 22 6 -

30. % 786 214 i 2.78 0.41 0.92 Agree high
recurrences. 14 10 4

31. % 50 357 143 2.35 0.73 0.78 Agree high
recurrences. 21 4 3

32. % 75 143 107 2.64 0.67 0.88 Agree high
recurrences. 20 5 3

33. % 714 17.9 107 2.60 0.68 0.86 Agree high
recurrences. 28 - -

34, % 100 i i 3 0.00 100 Agree high
recurrences. 28 - -

35. % 100 i i 3 0.00 100 Agree high
recurrences. 28 - -

36. % 100 i i 3 0.00 100 Agree high
recurrences. 28 - -

37. % 100 i i 3 0.00 100 Agree high
recurrences. 19 7 2

38. % 67.9 75 71 2.60 0.62 0.86 Agree high
recurrences. 19 5 4

39. % 679 17.9 143 2.53 0.74 0.84 Agree high
recurrences. 18 7 3

40. % 64.3 25 107 2.53 0.69 0.84 Agree high
recurrences. 14 10 4

41. % 50 357 143 2.35 0.73 0.78 Agree high

Measure of quaptitative determinants.of transfers of 267 027 0.89 Agree high
professional football players in Iraq

Discussion

Tables (5) and (6) indicate full acceptance of the scale, with an average weighted mean of
2.67, suggesting a high level for all scale phrases. Therefore, the committee supervising the virtual
player transfer market can include all quantitative determinants. Biological and training age are
critical factors affecting a player’s market value, as early maturity and coaching age influence
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performance and attractiveness in the transfer market (James Parr, 2020; Jamie et al., 2022; Kevin
etal., 2017).

Including current and historical marketing values allows club managers to track
fluctuations, identify reasons for changes, and make informed contracting decisions. Overall
performance in competitions provides objective assessments for transfer decisions, supporting
clubs in forming competitive teams within budgetary constraints (Giovanni & Hvattum, 2021;
Kaukab, 2022). Offensive capabilities, minutes played, goals, and contributions to team success
enhance market value and inform contracting decisions (Yalg¢inkaya & Murat, 2024; Prayoga et
al., 2023).

Player versatility, such as transitions between defense and attack, speed, endurance, and
tactical compliance, as well as set-piece proficiency, significantly impacts market value. Tactical
behavior in various phases of play (attack, defense, transitions) informs strengths and areas for
improvement, which are critical for transfer decisions (Leander et al., 2023). Scoring efficiency,
defensive contributions, and technical performance metrics, tracked via analysis programs, provide
quantitative and qualitative indicators for the transfer market (Carlos, 2020).

Visual scanning, aerial duels, dribbling success, and participation indices reflect players’
sensory perception, tactical awareness, and physical and technical abilities. Players’ nationality,
team quality, FIFA ranking, and participation in critical matches inform market evaluation (Anton
et al., 2017; C. d. et al., 2022). Offensive contributions, such as goal opportunities and decisive
passes, influence the transfer market and assist clubs in evaluating player performance and tactical
effectiveness (Bransen et al., 2019).

Errors, penalties, and psychological stability are also considered, as repeated mistakes
affect contract decisions. Proper psychological management can mitigate negative impacts,
making emotional and mental indicators crucial alongside technical, tactical, and physical metrics
in evaluating players for transfer (G. J. et al., 2007).

Conclusions

The Iraqi Football Association demonstrates a strong interest in establishing a market for
the transfer of professional players within Iraq, aiming to assist sports clubs in reducing the time
and effort required to secure appropriate contracts with these players. The high quality of the
quantitative determinants developed by the researchers supports their adoption within the Iraqi
professional players’ transfer market. Furthermore, effective management of this market by the
Iraqi Football Federation enhances its budgetary resources through the imposition of participation
and access fees in the digital virtual platform for player contracting.
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Recommendations

The establishment of a virtual sports market for player transfers in Iraq, incorporating
quantitative determinants provided by the Technical, Competitions, and Legal Committees, is
proposed by the researchers. Management of this transfer market should be overseen by LALIQA
under the direct supervision of the Executive Office of the Iraqi Football Association. Participation
fees would be imposed on sports clubs through dedicated electronic accounts for the Sports
Contracting Committee, enabling clubs to recruit or sell players. Additionally, professional player
agents wishing to register and offer services in the transfer market would be charged fees, as would
individuals interested solely in browsing within the professional player transfer market.
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Abstract

The arm plays a crucial role in the freestyle swimming stroke, especially during the
propulsion phase, contributing significantly to efficient movement and limb coordination.
However, many learners, particularly female students at the College of Physical Education and
Sport Science at Baghdad University, face difficulties mastering this skill. Traditional training
methods lack immediate feedback on arm force balance and quality, limiting opportunities for
simultaneous motor learning and technical improvement. To address this, a new swimming aid
was developed to quantitatively measure palm pressure during swimming movements. The device
includes sensors on both hands, a data processing unit, and a real-time force coordination display
that provides instant biomechanical feedback. A three-month pilot study was conducted where an
experimental group trained with the device, while a control group followed conventional exercises.
The study aimed to evaluate the device’s effectiveness in enhancing motor coordination and
propulsion force balance. Results showed a statistically significant improvement, with the
experimental group's average freestyle distance increasing from 14.125 to 20.687 meters, whereas
the control group showed minimal change. The t-test confirmed the significance of these
differences at p < 0.05. These findings highlight the added value of biomechanical feedback in
physical education for improving motor skill performance and learning. The study provides strong
evidence that this assistive device can effectively enhance swimming training techniques.

! College of Physical Education and Sport Sciences, University of Baghdad
lina.abd2204m@cope.uobaghdad.edu.iq, https://orcid.org/0009-0004-5487-7729.

2 College of Physical Education and Sport Sciences, University of Baghdad.
Soha.Jomaa@cope.uobaghdad.edu.iq, https://orcid.org/0009-0007-7613-4506

1052


https://jcope.uobaghdad.edu.iq/
https://doi.org/10.37359/JOPE.V37(3)2025.2315
https://creativecommons.org/licenses/by/4.0/
mailto:lina.abd2204m@cope.uobaghdad.edu.iq
https://orcid.org/0009-0004-5487-7729
mailto:Soha.Jomaa@cope.uobaghdad.edu.iq
https://orcid.org/0009-0007-7613-4506

Journal of Physical Education

P E Volume 37 - Issue (3) - 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729

~_

\ https://jcope.uobaghdad.edu.iq )
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Introduction

These days, tools and devices have a significant part in enabling us to learn new skills.
They can accelerate the acquisition of skills and offer a flexible and integrated learning
environment by providing individuals with diverse technology resources (computers, and
smartphones, and educational software) (Sripavithra et al., 2022). These are assisting to bring
educational content in interactive and fun way that motivates the learners and promotes learning
new concept and applying them better (Ahnaf Istiqlal Berutu et al., 2024).

Apart from this, the smart devices provide visualized lessons and simulated tools, the
learner can learn practical and some advanced skills effectively (Prasad & Paras, 2024). Moreover,
the technology enables to tailor and adjust the process of learning towards the personal needs of
the learner, which increases the probability of success and the deepness and speed of mastery of
skills (Amer et al., 2024; Putra et al., 2024).

Assistive devices and tools are employed in the cultivation and instruction of fundamental
skills within the educational framework. Their efficacy and significance have been substantiated,
particularly in enhancing the performance of athletes in physical, motor, and skill-related domains.
These tools facilitate the development of sensory capabilities and motor perception, while also
generating enthusiasm in learners as they engage with the equipment or navigate their
environment, ultimately showcasing their competencies (BULZ et al., 2024).

Swimming is one of the oldest and most important sports activities practiced by humans,
as it is considered a comprehensive sport that combines physical fitness and physical and mental
endurance (Lian & Atiyah, 2024; Lin, 2024). It is also an effective way to improve overall health
and stamina, as it contributes to strengthening all the muscles of the body and increasing joint
flexibility (Adnan et al., 2024; Moffatt, 2017).

Arm movement is an essential element of swimming, as it plays an important role in
propelling the body forward and increasing speed and efficiency. The stronger and more precise
the arm movement, the more efficient the swimmer will be, allowing the learner to maintain
balance in the water and increase their speed. Swimming speed depends on a periodic accelerated
movement and the net balance between pushing and pulling forces and arm movement also
enhances body coordination and helps reduce the resistance faced by the learner while moving
through the water, improving overall swimming performance (McLeod, 2009).
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Biomechanics, with its different kinematic and kinetic rules, has contributed to giving a
distinct amount and type of reliable information that ultimately serves motor learning and other
sciences, and this is done through mechanical analysis in its two qualitative ways, which depends
on personal experience and observation, and quantitative, which is the most accurate, which looks
into the details of the motor performance in terms of description and external form of movement
as well as the causative and productive forces and thus obtaining accurate digital values, and this
requires us to design and manufacture advanced technical devices and tools according to
specialized scientific visions according to the type of effectiveness and performance requirements
(Abdulkareem et al., 2024; Winter, 2009).

Since the arms movement is more difficult to learn because it contains three main
movements (pulling, pushing and covering) and that many learners have errors in the performance
of these movements, especially the water pushing movement, some learners do not perform the
pushing movement correctly, that is, the push may be only with the palm without the participation
of the forearm, which is achieved by the angle of the elbow joint 90 degrees(Gomes et al., 2014),
This achieves a larger area to push the water or the palm is tilted so that the learner does not
perform the correct push movement (Barnamehei et al., 2022), which raised the researcher's
interest in this aspect due to its importance in learning freestyle swimming because without
pushing there is no forward movement until a very small percentage (as contained in Newton's
third law, every action has an equal and opposite reaction in the direction).

Since the main means of transportation of the swimmer in the aquatic environment
represents the arms greatly and most of the female learners do not perform the movement of the
arms on the correct path as explained by this research for female freestyle learners, especially for
the movement of the arms (pushing force for each arm) what is the amount of that force they exert
for both arms and to minimize the difference between the two forces and make them closer to the
ideal to reach the best possible technical performance for all learners who will compare the skill
variables, and evaluate performance before and after applying educational exercises by using the
device by the researcher in learning freestyle swimming for female students (Magableh et al.,
2023).

The aim of the research is to design a device to measure the pressure force on the palm of
the hand during freestyle swimming for female students of the Faculty of Physical Education and
Sports Sciences and to identify the effect of the device on the balance of the pushing force of the
movement of the arms of female students and to compare the performance of female students after
using the device with the control sample to measure the usefulness of the device in achieving the
Motor Coordination of the arms
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The primary hypotheses of the research assert that there are no statistically significant
differences between the pre-test and post-test results of the experimental and control groups
regarding the attainment of motor balance in the arms during freestyle swimming among female
students, and that there are no statistically significant differences in the post-test results of the
experimental and control groups concerning the achievement of motor coordination in the arms
during freestyle swimming for female students.

Methodology

Research Design

This study employed an experimental design including both an experimental group and a
control group. The experimental group underwent a training program utilizing the designed
assistive device, whereas the control group did not receive any intervention. Performance
comparisons between the two groups were conducted exclusively through post-test measurements
to evaluate the effect of the assistive device on enhancing arm motor balance during freestyle
swimming among female students.

Research participants

The research population represents the female students of Baghdad University, Faculty of
Physical Education and Sport Sciences, Jadiriya, second stage for the academic year 2024-2025.

Research sample

The study sample of (32) female students was randomly selected according to the
availability of information to ensure that all target groups in terms of age and skill level are
available.

The sample was divided into: Experimental group: (n=16) Students who receive the
intervention using the palm pressure force measurement and the control group: (n=16) those who
follow the traditional method of learning arm movement without using the device.

Components of the device

1. Two sensors are installed on the palms of the arms that read the force of the pressure applied to
the learner's palm.

2. A processor to calculate the sensor reading simultaneously with each arm stroke and compare
the force between the two arms.
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3. A tool to determine and correct the angle of the elbows while pushing the arms.

A screen to show the results of the sensor reading that will give the average pressure force
applied to each arm, the highest reading of the pressure rate and the difference between the right

e e I —
e —

e

S T i
< 2 7 4 e T
N\ g & £ =2 | ol
A IS ' - N

N

Palm pressure sensor O
Processor to save and output data ™)

Elbow Angle Correction Tool

and left arm (force symmetry = weak arm/strong arm)
Figure 1. Shows the shape and location of the device on the learner's body
Procedure

Thursday, 10/17/2024 was the first day of the researcher's exploratory experiment inside a

small basin. The purpose of the experiment was to test the sensor's efficiency for the pressure force
inside the water, determine the success of isolating the water from the sensor, and determine the
extent to which the method he adopted in isolation was effective. In addition, the pushing process
yielded accurate and legible readings, which were double-checked and compared to the company's
recommendations. The medical palm, which was supposed to hold the sensor, was dispensed with,
and the water isolator's plastic casing was adopted.
On Wednesday, June 11, 2024, in the swimming pool of the Faculty of Physical Education and
Sports Sciences, the researcher ran a second exploratory experiment with a group of female
students (three of whom were not part of the research sample) to determine the average number of
strokes per arm over a 25-meter distance. The results showed that the average number of strokes
per arm ranged from eight to fourteen. For the purpose of learning, the gadget was designed to
measure the pressure force delivered to each arm (the palm sensor) using ten strokes. The student
may then compare the findings from their right and left arms, to determine any differences "as
described in Table 1".
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Table 1. Show Stroke count in freestyle with the distance of the second exploratory experiment

No. Stroke count in freestyle Distance
1 10 20M
2 5 ™
3 14 25M

The test was performed for the experimental and control samples and the test was to swim
freestyle for the farthest distance (Yang et al., 2025).

Purpose of the test: To measure the distance traveled by the tester when performing
freestyle swimming. Instruments: Swimming pool, tape measure, stopwatch. Test description:
The tester stands inside the pool with their back facing the edge of the pool, one leg straight with
the foot on the ground while the other leg is bent backwards from the knee joint with the foot
resting on the edge of the pool and performs freestyle swimming for as far as possible. Scoring
the test: The test is recorded by calculating the distance traveled from the edge of the pelvis to the
tester's feet.

The researcher developed an educational curriculum for 3 months with 24 educational units
and an average of 8 units per month and 2 educational units per week (Sunday, Wednesday). The
researcher's educational curriculum is only the main part of the educational unit for students whose
time ranges between 25 and 30 minutes, and the transition of exercises from easy to difficult
emphasizes performance with consistency and calm in order to adjust the correct paths of
movements and ensure the repetition and use of feedback by the researcher with the help of
readings extracted from the designed device that shows the difference in pressure force for both
arms.

The pre-tests were conducted for the research sample, which numbered 32 learners, divided
into two groups, experimental (16 female students) and control (16 female students), on
(Wednesday) 11/12/2024, at the Faculty of Physical Education and Sport Sciences.
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The researcher conducted the post-tests and performance evaluation on Wednesday,
12/3/2025, after completing the application of the educational curriculum under the same
conditions as the pre-tests on the female learners of the sample and on the swimming pool of the
college of Physical Education and Sports Sciences at university of baghdad/Jadiriya.

Data Analysis

The researcher utilized SPSS version 26 to analyze the data. Descriptive statistics,
including arithmetic means, standard deviations, and skewness coefficients, were used to
characterize the sample. An independent samples T-test was conducted to verify the homogeneity
between the experimental and control groups before the intervention. Furthermore, the T-test was
applied to compare the post-test results between the two groups. The significance level was set at
0.05.

Results

The normal distribution of the sample was performed to ensure the homogeneity of the sample in
terms of the variables of height, weight and age, and the results showed that the sample is normally
distributed when looking at the skewness from within (+1) “as described in Table 2”.

Table 2. shows the normal distribution of the sample

Variable Means Std. Deviation Skewness
Age 20.468 1.343668 0.241096
Weight 57.68 7.257643 0.187054
Length 160.562 6.174545 0.291735

Equivalence and homogeneity tests were conducted for the experimental and control research
samples in the variables to start with a similar starting position and the results showed non-
significant and greater than (0.05) indicating the sample is equivalent “as described in Table 3”

Table 3. shows the equivalence between the experimental and control groups in the research variables

Variable Experimental group Control F Sig. T Sig. (2- Mean Std. Error
group tailed) Difference Difference
Means SD Means SD 0.570 0.456 0.103 0.918 0.062 0.606
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freestyle for  14.125 1.707 14.187 1.721
the farthest
distance

* at a significance level of 0.05 with a degree of freedom of 30

The results of the posttest between the experimental and control groups, which showed statistically
significant differences for the experimental group “as described in Table 4”

Table 4. shows the results of the post-tests for the experimental and control groups

Variable Experimental group  Control group F Sig. T Sig. Mean Std. Error
value value (2- Difference  Difference
tailed)
freestyle Means SD Means SD 11.811 0.002 7.764 0.000 6.125 0.788
for the
farthest 20.687 2.821 14562 1.412
distance

* at a significance level of 0.05 with a degree of freedom of 30
Discussion

The study's results demonstrated the efficacy of the device intended to measure palm
pressure force during freestyle swimming in enhancing the motor performance of female students'
arms, as the statistical data revealed significant differences favouring the experimental group in
the farthest distance swimming test. The findings are reflected in the significant enhancement
observed in the mean distance travelled, indicating that the device facilitated improved motor
coordination and an equitable distribution of force between the arms, enabling students to navigate
successfully and precisely in water.

The improvement benefits from the reasonable design of the device, which will returned
the prompt feedback of the pressing exertion of the two arms for the users, so the users can feel
and regulate the strength difference between the both arms during self-training. In particular,
prompt feedback with respect to error correction may also be an important factor for improvement
of near-term and better performance for the early learning process Some studies have reported
that prompt feedback with respect to error correction may be a key factor to facilitate fast learning
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and good performance in the skills-learning task (Magill & Anderson, 2012; Schmidt & Lee, 2019;
Zaher Yahya et al., 2024).

Furthermore, the hands-on use of the device in a natural teaching setting allowed students
to connect the biomechanical analysis of performance to the learning process, to heightened
kinesthetic sensitivity and to finer details of the arm motion. Significance of modern technology
along with kinetic analysis for enhancing performance in game and sports which needs muscle
coordination with high preciseness (Prasad & Paras, 2024).

The findings are compatible with the kinetic theory of force, and propulsion in swimming
because of the increased palm pressure contributing to attain more effective water push and this
translated in enhanced speed and kinetic efficacy (Koga et al., 2022). This finding is notable
because arm motion is the largest contributor to movement through water with freestyle swimming,
and correcting the kinematics of this movement produces noticeable differences in overall
performance (Abdulkareem et al., 2017; Cohen et al., 2015; ITO, 2007).

Based on the aforementioned, we can highlight that the use of smart technologies, in particular
smart devices for sensing analysis and motor analysis, is a favorable initiative to enhance fine
motor skills and the professional learning environment in the sport context. These findings suggest
the potential for the extension of the use of the device to other populations or to other similar water
sports, as well as the development of further kinematic indicators like the propulsion angle or the
movement time (Abdulkareem et al., 2025).

Conclusions

The results of this study underscore the practical importance of employing assistive
technology in sports education, particularly in teaching and enhancing fine motor skills such as
hand grip strength during freestyle swimming. The designed device demonstrated high precision
in recording the exerted force during performance, which enabled the participants to identify
weaknesses in their movement and work on correcting them through immediate feedback provided
by the device.

The use of this device contributed significantly to the improvement of motor coordination
between the arms among the participants, reflecting the effectiveness of technological intervention
in enhancing the quality of motor learning. The progress achieved by the experimental group
compared to the control group indicates that custom-designed devices for evaluating and
monitoring detailed motor performance can play a vital role in both teaching and training settings.
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These results confirm the validity of integrating biomechanical information with an applied
educational design and advocate a further development of novel technological tools in the area of
PE. Its application is particularly useful in novice learners, when is required a clear feedback to
adequately assess the task.

Therefore, this research not only helps to develop the students' mobility skills, but also
accepts teaching different ball games skills with similar devices. It also demonstrates the
possibility of using local educational tools made in-house as cheap, efficient alternatives to
expensive imported tools, thereby encouraging independence and inventiveness in learning
institutions.

Recommendations

1. Adopting the device in educational curricula for swimming to help learners gain a better
understanding of proper arm mechanics and improve pushing force symmetry.

2. Expanding the use of biomechanical measurement tools in other swimming styles and across
different age groups to evaluate their effectiveness in diverse learning contexts.

3. Encouraging collaboration between sports technologists and educators to further develop
assistive devices that support motor learning and technique correction.

4. Conducting follow-up studies with larger and more varied samples to validate the current
findings and explore long-term performance improvements.
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Abstract

The research aimed to evaluate the physical condition of the Al-Talaba Club players in (16)
matches in the Iraqi Premier League for football using the (PLAYERTEKTEAM) device, which
works with global positioning technology, and to find out if there is an increase or decrease in the
physical condition, or the physical performance of the players in the matches. High level, medium
level, or lower, at the beginning of the second stage, and at the end of the league, The researcher
concluded that there are significant differences in the variables of distance, speed distance, power
plays , number of acceleration, deceleration and player load in high-level matches compared to
low- or medium-level matches and in favor of high-level matches. There is a decrease in The
physical performance of the variables that were measured as a result of the effect of the hot weather
in Iraq on the players, especially in the matches of the seventh month, and the occurrence of a
decrease in physical performance in the last match of the league for the variables of the number of
acceleration and maximum deceleration, and that the tactical aspect of the team affects the results
of the physical variables that were measured.
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Introduction

With the rapid advancements in information technology and its wide-ranging applications
in various aspects of life, it has become essential to employ such technologies in football, given
its status as the most popular sport worldwide. The integration of information technology has had
a significant impact on the development of the game, both in terms of match management and
training units. For instance, it has been utilized to assist referees in making accurate decisions
during matches, as exemplified by the Video Assistant Referee (VAR) system, which has brought
about a substantial improvement in fairness and accuracy within the sport (Al-Mousawi & Al-
Zubaidi, 2020).

Since football relies heavily on players’ physical and performance-related capacities, the
need for advanced technologies to measure and analyze physical variables has become
increasingly evident. Such analyses allow for the assessment of players’ physiological and physical
status, which, in turn, forms the basis for tailoring training programs to achieve optimal
performance improvements, thereby enhancing the chances of winning. In this context, the present
study analyzed physical performance data of Al-Talaba Club players in the Iraqi Premier League,
focusing on eleven variables measured using Global Positioning System (GPS) technology
through the PLAYERTEKTEAM device.

This device enables coaches to assess the distances covered during position-switching
drills, which are crucial for developing speed-strength abilities and improving shooting accuracy
(Sada & Aboud, 2023). Furthermore, it allows for the measurement of player acceleration rates
(Ibrahim, 2021) and contributes to the evaluation of speed endurance by quantifying the distances
covered at various velocities (Mhana & Khalaf, 2023). Additionally, it provides the ability to
monitor players’ physical load during both training sessions and competitive matches, where
increased training load is directly associated with higher energy expenditure (Abdulqader &
Yousif, 2020).

Accordingly, the application of such technologies plays a pivotal role in regulating training
units, enhancing players’ physical and technical capacities, and ultimately improving overall
performance levels.

Methodology

The research methodology represents a fundamental component of scientific inquiry, as it
enables the selection of the most appropriate approach to achieve the study’s objectives. In this
study, the researchers employed the survey method due to its capacity to analyze relationships
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among different variables and to provide deeper explanations of the phenomenon under
investigation. The research sample was intentionally selected and consisted of Al-Talaba Football
Club players who participated in sixteen matches during the second stage of the 2022/2023 Iraqi
Premier League season. This sample was chosen because of the availability of appropriate
technological devices to address the research problem, in addition to the substantial cooperation
provided by the club’s management. A pilot experiment was conducted on April 7, 2023, at 5:00
p.m. at the University of Baghdad stadium with ten players from the same club to regulate the
procedures related to the use of the PLAYERTEKTEAM device. The pilot study aimed to test the
functionality, suitability, and validity of the device for the players, to ensure the supporting team’s
competence in operating it, to address potential challenges in data collection, to test the suitability
of the garment used for carrying the device, to determine the time required for satellite connection,
to confirm proper linking of the devices to the hub and data synchronization with the computer, to
ensure accurate extraction and interpretation of physical performance variables, and to practice
segmenting match durations (first and second halves) by excluding time not included in actual

play.

Figure 1. The hub unit for the devices

Measurements were taken from sixteen matches of Al-Talaba Football Club in the Iraqi
Premier League during the second stage of the 2022/2023 season. The main experiment was
conducted in licensed football stadiums between April 9, 2023, and July 21, 2023. The procedures
were divided into three stages. In the first stage, the researchers and their assistants attended each
match at least one hour before kickoff to ensure proper preparation. Players were instructed to
wear the tight-fitting performance shirts designed to hold the device, which was activated and
placed in the back pocket of the shirt prior to the warm-up, allowing sufficient time for satellite
signal acquisition. The exact timing of the first and second halves was recorded, and after the
match the devices were removed, switched off, and labeled with the players’ names to prevent
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mix-ups during synchronization. In the second stage, two applications were installed on the
computer: one for synchronizing data between the devices and the computer, and another for
extracting and displaying the data. A dedicated account was created for each player containing the
relevant information. Devices were connected to the hub and synchronized with the computer
using a special cable, after which the recorded data were uploaded into the players’ accounts. The
data were then processed by labeling each match, segmenting the first and second halves, and
excluding the warm-up, half-time interval, and post-match periods to ensure that only match-
related data were retained. The extracted variables were stored within each player’s account,
tagged with the match time, date, and location. Following this, the devices were cleared, recharged,
and prepared for subsequent use. The third stage involved creating specific data tables for the
studied variables of each match, resulting in sixteen tables—one per match—through which the
physical condition of Al-Talaba players was systematically analyzed throughout the Iraqi Premier
League season.

The PLAYERTEKTEAM device (Catapult Sports, 2022) is an American-made system
designed to measure a variety of physical performance variables in athletes. Its use, however,
requires open-field settings rather than indoor venues, as the device operates through the Global
Positioning System (GPS). The system consists of a small sensor unit equipped with multiple
accelerometers and detectors, a dedicated charger for each device, a cable for data transfer to the
computer, and a tight-fitting vest (short jersey) in which the sensor is inserted at the back. The
device functions through two specialized applications, available free of charge from the App Store
for Apple Mac computers, or via a web browser (e.g., Google Chrome) on Windows systems.
Following training sessions or matches, the device is connected to the computer via cable, and the
data are synchronized. Coaches create secure accounts (username and password) in agreement
with the manufacturer to protect data integrity. Each player’s profile includes precise personal
information—such as full name, date of birth, nationality, gender, body weight, minimum and
maximum heart rate, type of sport, and a profile picture—which are essential for the device’s
internal calculations (Figure 2).
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Figure 2. Required personal information

The PLAYERTEKTEAM system measures several key performance variables: Distance,
representing the total distance covered by the player, expressed in meters, kilometers, miles, or
yards, which provides a global indicator of exercise volume. Sprint Distance, defined as the total
distance covered at speeds above 18 km/h, corresponding to speed zones 4 and 5. Power Plays,
referring to instances of maximal power output (>20 W/kg for more than one second), including
sprints, accelerations, or rotational movements. Acceleration, quantifying the number of times a
player surpasses a defined acceleration threshold for at least one second. Deceleration,
representing the number of times a player reduces velocity beyond a specific threshold for at least
one second, reflecting the ability to transition from high-speed running to lower speeds or complete
stops. Impacts, defined as collisions exceeding 5G (49 m/s?), detected across three axes while
excluding normal steps or running motions (Figure 3). Sprints, measuring the frequency of high-
speed runs sustained for at least two seconds within zone 4. Player Load, calculated as the
composite of accelerations across three axes (forward, lateral, and vertical) using an internal
algorithm, reflecting overall physical effort. Top Speed, denoting the highest running speed
achieved and maintained for at least 0.5 seconds, often exceeding 8.5 m/s (30.6 km/h) for elite
players. Max Deceleration and Max Acceleration, indicating the greatest reductions or increases
in speed, respectively, sustained for at least one second, both expressed in meters per second
squared (m/s?).
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Zone: 3

Zone:4 5

Zone:5 7

Results

Acceleration threshold

m/s/s O Apply Threshold to v

Threshold reset to default successfully

Impact Threshold

9 ApplyThreshold o~

Figure 3. Speed zones, acceleration threshold, and impact threshold in the

PLAYERTEKTEAM system

Table 2. Means, Standard Deviations, and One-Way ANOVA for Four Teams in April

. Mean Between/Within Sum of Mean .
Variable Team N (M) SD Groups Squares Square Sig
Naft
Maysan =~ 0420 1429 Between 5.60 187 0662 0.582
Hudood O 9403  1.672
I-Distance ok 9 9307 1777 Within 87.45
(km)
2.82
Al e g819 1832 Total 93.05
Shorta ) ) 0 ’
Total 35 8992  1.654
Naft
Maysan =~ 00084 24406 5 veen 48309020 161030.07 1558 0219
. Hudood 9 92855 39855
2- Sprint P
: Duhok 9 119111 331.70 Within 3203768.58
Distance (m) =) 103347.37
"8 08781 286.94 Total 3686858.78 :
Shorta
Total 35 999.91 329.30
3-Power - Naft o 01500 10663  Between 1389.56  463.19 1487 0237
Plays (count) Maysan
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Hudood 9 67.000 24.663
Duhok 9 77222 17.398 Within 9654.61
Al- 8  64.750 14.430 Total 11044.17 311.44
Shorta
Total 35 67.371 18.023
Naft = a1l 14692 Between 1455.19 485.06  1.537 0.225
Maysan
4- Hudood 9 72.111 16.420
Accelerations Duhok 9 82.000 19.307 Within 9783.78
(count) Al- e 94000 20417 Total 1123897 21961
Shorta
Total 35 73.029 18.181
Naft
Maysan 9 72444 17973 Between 2126.55 708.85 1.364 0.272
5- Hudood 9 89.556 27.501
Decelerations  Duhok 9 91.111 20.709 Within 16109.33
(count) Al e 90,000 24.036 Total 1823589 1966
Shorta
Total 35 85.657 23.159
Naft = o 400 2048 Between 2.87 0.956  0.177 0911
Maysan
6 lmnacie Hudood 9 4222 2.438
THmpacts T hyhok 9 4.889  2.205 Within 167.88
(count) Al 542
Showa 8 4625 2615 Total 170.74
Total 35 4486 2241
Naft
Maysan o 30778 9.298 Between 317.01 105.67 0.920 0.443
7 goring_Hudood 9 30.778  13.764
“PIILS T hok 9 38.000 10.320 Within 3560.99
(count) Al 114.87
i 8 32375 8467 Total 3878.00 :
Shorta
Total 35 33.000 10.680
Naft
Maysan = S404 63106 b een 14707.84 490261  1.072 0375
% Pl Hudood 9  400.03 66.679
THAYCT T hDihok 9 387.58  69.179 Within 141804.55
Load Al- 457434
8 36623 71.804 Total 156512.40 '
Shorta
Total 35 37548 67.848
Naft
Maysan =~ S0-204  1.992 Between 2.22 0741  0.168 0917
0 Ton Speeq Hudood 9 29.742  2.086
slopspeed oy ok 9 30430 1.915 Within 136.26
(km/h) Al 4.40
i 30.164  2.401 Total 138.49 '
Shorta
Total 35 30.134 2.018
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Naft
Maysan =~ 463 0659 Between 4.63 154 1346 0278
10- Max Hudood 9 7.236 1.062
Deceleration  Duhok 9 8.168 1.362 Within 35.57
2 -
(m/s?) Al e 374 1085 Total 40.20 113
Shorta
Total 35 7.565 1.087
Naft
Maysan = >462 0415 Between 0.912 0304 1231 0315
11- Max Hudood 9 5.821 0.551
Acceleration  Duhok 9 5.650 0.450 Within 7.65
2
(m/s?) Al- 5876 0.564 Total 8.56 0.247
Shorta
Total 35 5.697 0.502
Table 3. Means, Standard Deviations, and One-Way ANOVA for Four Teams in May
. Mean Between/Withi Sum of Mean .
Variable Team N (M) SD n Groups Squares Square F Sig
I-Distance  Diwaniy 1 g 50, 580 Between 16.816 seos 360 002
(km) a 0 6 1
Naft 8 9.179 1.226
Naft ! 10.408 0.776 Within 51.560 1.516
Wasat 0
Erbil (1) 10.513  1.209 Total 68.376
Total g 9.831 1.359
2- Sprint Diwaniy 1 263.9 1883619 2.19 0.10
Distance (m) a 0 902.29 4 Between 565085.78 3 9 6
Naft p 1020.7 2217.5
Naft 1 306.4 . 2912428.5
Wasat 0 837.03 > Within 4 85659.66
. 1 1122.3 346.1 34775143
Erbil 0 0 0 Total 3
3 306.5
Total 3 982.69 7
3- Power Diwaniy 1 17.47 1.99 0.13
Plays (count) a 0 62.600 5 Between 1128.88 376.29 > 4
Naft 8 67.125 8.790
Naft 1 14.50 -
Wasat 0 66.400 1 Within 6423.68 188.93
Erbil (1) 77.000 | 1&74 Total 7552.55
3 14.28
Total 3 68.342 5
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4- Diwaniy 1 13.83 326 0.03
Acceleration y 75.200 : Between 1742.28 580.76 ) )
a 0 9 9 3
s (count)
Naft 8  67.750 14(')26
Naft 1 11.74 .
Wasat 0 85800 : Within 6040.80 177.67
Erbil (1) 82.700 13554 Total 7783.08
3 14.50
Total o 78395 )
5. .
Deceleration  DWaMy 1 g5 50y 1854 Between 1372.17 45739 186 0I5
a 0 9 4 4
s (count)
Naft 8  78.500 12;5
Naft 1 11.47 .
Wosat o 85700 0 Within 8344.70 245.43
Erbil (1) 95.700 18613 Total 9716.87
3 16.20
Total 3 86.763 5
6-Impacts  Diwaniy 14000 1414 Between 21.263 7088 098 04l
(count) a 0 0 4
Naft 8 4000 1309
Naft 1 o
5800  3.584 Within 246.000 7.235
Wasat 0
Erbil (1) 4.400  3.340 Total 267.263
Total g 4579  2.688
7-Sprints - Diwaniy 15,155 9 969 Between 357.541 11913 18033
(count) a 0 3 1
Naft 8  35.625 6.927
Naft 1 10.04 .
Wasat o 28:600 ; Within 3424.78 100.73
Erbil (1) 35200 | 1i96 Total 3782.32
Total Z 32211 10i11
8- Player Diwaniy 1 64.98 3.72 0.02
Lo N o 37530 s Between 3085543 1028514 7 0
Naft 8 388.97 57i18
Naft 1 30.70 .
Wesat o 43924 0 Within 93901.11  2761.80
Erbil (1) 436.00 52519 Total 124756.54
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3 58.06
Total 3 410.98 -
9- Top Speed Diwaniy 1 027 0.84
(km/h) a 0 30.265 1.951 Between 3.877 1.292 ) 5
Naft 8 30.728 1.632
Naft 1 e
30.389  2.687 Within 162.38 4.776
Wasat 0
Erbil (1) 31.067 2.223 Total 166.26
Total g 30.606 2.120
10- Max . .
Deceleration  P™VAMY 15008 1089 Between 1.853 0618 08 062
) a 0 5 9
(m/s?)
Naft 8 7.398 1.024
Naft 1 .
Wasat 0 6.928 0.865 Within 35.94 1.057
Erbil (1) 7.500 1.115 Total 37.79
Total g 7.251 1.011
11- Max . .
Acceleration Diwaniy 1 6.077 0.547 Between 0.617 0.206 082049
a 0 2 1
(m/s?)
Naft 8 5.713 0.495
Naft 1 o
Wasat 0 5.853 0.487 Within 8.498 0.250
Erbil (1) 5879 0466 Total 9.115
Total g 5.889 0.496
Table 5. Mean, Standard Deviation, and One-Way ANOVA for Four Teams in June
Variable Team N  Mean SD Between/Within Sum of Mean F Sig.
Groups Squares Square
Distance (km) Zawraa 9  10.809  0.671 Between 26.489 8.830 5.938 0.003
Al- o
. 8 9.811 1.282 Within 43,123 1.487
Jawiya
Naft
Al- 8 9.555 1.344 Total 69.611
Janoub
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Al-
Karkh 8 8.321 1.482 Total
Sprint
. Zawraa 9 1089.80 322.38 Between 311397.34 103799.11 1.398 0.263
Distance (m)
Al- o
. 8 1110.37 218.59 Within 215355346  74260.46
Jawiya
Naft
Al- 8 988.33 247.22 Total 2464950.81
Janoub
Al-
. 282. Total
Karkh 8 86393 82.80 ota
Power Plays  Zawraa 9  71.778 13.055 Between 449.437 149.812 0.644 0.593
Al- o
. 8 71.625 12.282 Within 6744.81 232.580
Jawiya
Naft
Al- 8 67375 17.221 Total 7194.24
Janoub
Al-
Karkh 8 62.750 17.926 Total
Accelerations Zawraa 9  92.889 22.992 Between 1582.36 527.455 1.783 0.172
Al- o
. 8 84.125 15.104 Within 8577.51 295.776
Jawiya
Naft
Al- 8 82.625 13.742 Total 10159.88
Janoub
Al-
Karkh 8 73.625 14292 Total
Decelerations Zawraa 9 95333 13.295 Between 5027.31 1675.77 6.881 0.001
Al- o
. 8 88.875 18.581 Within 7062.75 243.543
Jawiya
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Naft
Al- 8 86.000 13.342 Total 12090.06
Janoub
Al-
Karkh 8 62.625 16.843 Total
Impacts Zawraa 9  7.000 4.359 Between 99.617 33.206 2913 0.051
Al- s
. 8 4.125 3.227 Within 330.625 11.401
Jawiya
Naft
Al- 8  5.625 3.335 Total 430.242
Janoub
Al-
Karkh 8 2375 1.996 Total
Sprints Zawraa 9 35778  9.744 Between 334.164 111.388 1.456 0.247
Al- s
. 8 37.125 6.446 Within 2218.81 76.511
Jawiya
Naft
Al- 8 32.875 9.047 Total 2552.97
Janoub
Al-
Karkh 8 28750 9.223 Total
Player Load Zawraa 9 47481 34.379 Between 71212.16 23737.39  8.368 0.000
Al- s
. 8 40493 59.054 Within 82261.26 2836.60
Jawiya
Naft
Al- 8 392.50 54.041 Total 153473.42
Janoub
Al-
Karkh 8 347.72 63.191 Total
T"(insll/’lf;d Zawraa 9 31.124  2.239 Between 16.145 5382 1139 0.350
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Al-
. 8 30.965 2.648 Within 137.027 4,725
Jawiya
Naft
Al- 8 31918 1.478 Total 153.172
Janoub
Al-
29.924 2.1 Total
Karkh 8 9.9 56 ota
Max
Deceleration  Zawraa 9 7.513 0.531 Between 1.053 0.351 0.447 0.721
(m/s?)
Al- .
. 8 7.863 0.838 Within 22.745 0.784
Jawiya
Naft
Al- 8 7.871 0.957 Total 23.798
Janoub
Al-
974 1.144 Total
Karkh 8 7.97 ota
Max
Acceleration  Zawraa 9 5.992 0.296 Between 0.616 0.205 0.779 0.515
(m/s?)
Al- .
. 8 5.853 0.597 Within 7.645 0.264
Jawiya
Naft
Al- 8 5.715 0.450 Total 8.260
Janoub
Al-
6.078 0.658 Total
Karkh 7 o
Table 6. LSD Post Hoc Comparison for Four Teams in June
Variable Team Comparison Mean Difference ~ Sig.  Significant in Favor of
Distance (km) Zawraa — Al-Jawiya 0.998 0.103
Zawraa — Naft Al-Janoub 1.254* 0.043 Zawraa
Zawraa — Al-Karkh 2.488%* 0.000 Zawraa
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Al-Jawiya — Naft Al-Janoub 0.256 0.677 -
Al-Jawiya — Al-Karkh 1.490* 0.021 Al-Jawiya
Naft Al-Janoub — Al-Karkh 1.234 0.052 -
Decelerations Zawraa — Al-Jawiya 6.458 0.401 -
Zawraa — Naft Al-Janoub 9.333 0.228 -
Zawraa — Al-Karkh 32.708* 0.000 Zawraa
Al-Jawiya — Naft Al-Janoub 2.875 0.715 -
Al-Jawiya — Al-Karkh 26.250* 0.002 Al-Jawiya
Naft Al-Janoub — Al-Karkh 23.375* 0.006 Naft Al-Janoub
Player Load Zawraa — Al-Jawiya 69.880* 0.011 Zawraa
Zawraa — Naft Al-Janoub 82.309* 0.003 Zawraa
Zawraa — Al-Karkh 127.090* 0.000 Zawraa
Al-Jawiya — Naft Al-Janoub 12.429 0.644 -
Al-Jawiya — Al-Karkh 57.210%* 0.040 Al-Jawiya
Naft Al-Janoub — Al-Karkh 44.781 0.103 -
Table 7. Mean, Standard Deviation, and One-Way ANOVA for Four Teams in July
Variable Team N  Mean SD Between/Within Sum of Mean Sig.
Groups Squares Square
Distance (km) Sé?lléa 10 8979 0.815 Between 3.114 1.038 0.619 0.608
Zakho 10 9.609  1.265 Within 55.361 1.678
Nowruz 8 9.731 1.386 Total 58.474
Nl:;af 9 9.346 1.641 Total
Distsairci'e‘t(m) S[i\nla'la 10 962.64 30231 Between 8973499  29911.66 0.672 0.576
Zakho 10 921.47 193.04 Within 1469863.42  44541.32
Nowruz 8 926.16 118.81 Total 1559598.42
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Al-
2926 163.2 Total
Najaf 9 829.26 163.23 ota
Al-
Power Plays Sinaa 10 63.200 8.702 Between 178.844 59.615 0.516 0.674
Zakho 10 63.800 12.035 Within 3811.589 115.503
Nowruz 8 64.750 11.184 Total 3990.432
Al g sg889 10902 Total
Najaf
. Al-
Accelerations Sinaa 10 75.600 15.686 Between 1362.795 454265 2.248 0.101
Zakho 10 77.800 16.417 Within 6667.097 202.033
Nowruz 8 78.875 12.609 Total 8029.892
Al-
9 63.444 10.690 Total
Najaf ot
. Al-
Decelerations Sinaa 10 81.400 6.328 Between 200.673 66.891 0.346 0.792
Zakho 10 85.400 15.364 Within 6382.300 193.403
Nowruz 8 81.750 17.027 Total 6582.973
Al-
. 15.281 Total
Najaf 9 79.000 15.28 ota
Al-
Impacts Sinaa 10 4.800 3.155 Between 11.860 3.953 0.748 0.531
Zakho 10 3300 2.003 Within 174.464 5.287
Nowruz 8  4.375 1.996 Total 186.324
Al-
4.111 1.616 Total
Najaf ? ot
. Al-
Sprints Sinaa 10 32.000 10.143 Between 86.120 28.707  0.435 0.729
Zakho 10 31.000 8.138 Within 2177.556 65.987
Nowruz 8 32.000 6.459 Total 2263.676
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Al-
28.222 741 Total
Najaf 9 8 6.7 ota
Al-
Player Load Sinaa 10 372.40 37.459 Between 4476.842 149228 0.429 0.733
Zakho 10 401.69 63.438 Within 114743.67 3477.08
Nowruz 8 39243 61421 Total 119220.51
ARy 39041 70257 Total
Najaf
Top Speed Al-
1 1.44 2. B 24.831 2 2.141 114
(km/h) Sinaa 0 3 6 303 etween 83 8.277 0
Zakho 10 29361 2.201 Within 127.589 3.866
Nowruz 8 30900 0.931 Total 152.420
Al-
9 30.048 1.944 Total
Najaf o
Max Al
Deceleration Sinaa 10 7.709 0.790 Between 8.793 2.931 7.315 0.001
(m/s?)
Zakho 10 7.177 0.619 Within 13.222 0.401
Nowruz 8 7.693  0.673 Total 22.015
Al-
9 6499 0.351 Total
Najaf o
Max Al
Acceleration o 10 5.884 0.616 Between 0.033 0.011 0.035 0.991
Sinaa
(m/s?)
Zakho 10 5.844 0.518 Within 10.338 0.313
Nowruz 8 5900 0.574 Total
Al-
5.823  0.524 Total
Najaf o
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Table 8. LSD Post Hoc Comparison for Four Teams in July (Max Deceleration)

Variable Team Comparison ~ Mean Difference  Sig.  Significant in Favor of
Max Deceleration (m/s?)  Al-Sinaa — Zakho 0.532 0.069 -
Al-Sinaa — Nowruz 0.017 0.957 -
Al-Sinaa — Al-Najaf 1.210% 0.000 Al-Sinaa
Zakho — Nowruz -0.516 0.095 -
Zakho — Al-Najaf 0.678* 0.026 Zakho
Nowruz — Al-Najaf 1.194* 0.000 Nowruz
Discussion

It is evident from Table (3) that the significance value for the first variable (Distance) is
significant. The researchers attribute this to the fact that Al-Talaba Club competes for the top
positions in the league. When playing against teams in the middle or bottom of the league table,
the team changes its playing style to quick transitions into open spaces of the opponent. This
requires movement from the wide players, midfield anchors, continuous support from defenders,
and reducing gaps between them and the attackers. This indicates the endurance capacity of Al-
Talaba players and also reflects the high level of their aerobic energy system, where total energy
is represented by glucose derived from glycogen stored in the liver and muscles, as well as fatty
acids from fats stored in adipose cells or free fatty acids in the blood. The more efficient this system
is, the more players can cover greater distances and resist fatigue for longer periods (Al-Kubaisi,
Al-Yasiri, & Al-Hasani, 2021, p. 100).

It is also clear that the significance value for the fourth variable (Acceleration) is
significant. The researchers attribute this to the new coaching staff focusing, after taking over, on
reviewing player data from the PLAYERTEK TEAM device, evaluating the previous work of the
Tunisian coach, and then focusing on developing abilities related to acceleration through exercises
targeting explosive strength, speed-strength, and plyometric strength.

The significance value for the eighth variable (Player Load) is also significant because this
variable is associated with the total accelerations along the forward, lateral, and vertical axes, as
well as time (Catapult Sports, 2022).
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From Table (4), significant differences are observed in the first variable (Distance) between
the matches of Al-Diwaniya and Naft Al-Wasat, in favor of the Naft Al-Wasat match. This is
because Al-Diwaniya tends to adopt a defensive compact style, reducing spaces between players,
unlike Naft Al-Wasat. The same reason explains the significant difference between Naft Al-Wasat
and Naft match, in favor of Naft Al-Wasat, due to Naft adopting a similar defensive approach to
Al-Diwaniya. Significant differences were also observed between Al-Diwaniya vs. Erbil and Naft
vs. Erbil, favoring the Erbil match, as Erbil displayed a high level and excellent offensive style,
leaving wide spaces that allowed open play.

Significant differences in (Acceleration) were noted between Naft vs. Naft Al-Wasat and
Naft vs. Erbil, favoring the latter matches due to reliance on collective offensive style, which
increased the number of accelerations. Significant differences in (Player Load) were also observed
between Al-Diwaniya vs. Naft Al-Wasat and Al-Diwaniya vs. Erbil, favoring Naft Al-Wasat and
Erbil matches, due to the high effort exerted by players in these matches, noting that this variable
is related to total accelerations across all axes and time (Catapult Sports, 2022).

Conclusions

The results indicate significant differences in the variables of distance, sprint distance,
playing ability, number of accelerations, decelerations, and player load in favor of high-level
matches compared to low- or medium-level matches. A decline in physical performance was also
observed in the measured variables due to the effect of hot weather in Iraq, especially in the
matches of the seventh month, in addition to a decrease in physical performance in the last league
match for the variables of number of accelerations and maximum deceleration. It is also concluded
that the team’s tactical aspect has a clear impact on the outcomes of the measured physical
variables.
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Abstract

Countries around the world have directed all their resources, expertise, and sciences
towards achieving advanced levels in various sports. The aim of sports training is to prepare
players well and the research aims to develop flexibility exercises using the Ki-Hara method for
handball players. The research aims to identify the impact of Ki-Hara flexibility training on
specific physical abilities of the Al-Karkh Second Education Directorate handball team players.
Identifying the impact of Ki-Hara flexibility training on the performance of basic handball skills.
The researcher used the experimental method with pre-test and post-test for a single group, and
the research sample included 14 players aged 14-17 years. Physical and skill tests were used to
collect the research data. Among the most important findings: the exercises prepared by the
researcher have a positive impact on developing the specific physical abilities of the players of the
Al-Karkh Second Education Directorate handball team, and the exercises prepared by the
researcher have a positive impact on developing the basic handball skills. The researcher
recommends the necessity of using the training prepared by the researcher in developing basic
handball skills.

Keywords: flexibility, ki-hara, physical abilities, handball.
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Introduction

Achieving good sports results at a high level has become the hallmark of our current era,
and this did not come out of nowhere but rather as a result of utilizing various knowledge and
sciences, modern training devices, as well as scientific research in the field of sports training.
Therefore, it has become essential to follow the correct scientific methods in structuring the sports
training process.

Given that handball is a team sport requiring both physical and skill-related demands from
players, all scientific research has concentrated on identifying effective solutions and methods to
enhance players' physical capabilities and complex skill performance by innovating new
techniques and utilizing advanced equipment to achieve optimal levels and results. Physical
capabilities are an important requirement for the success of the skill aspect and achieving better
accomplishments.

The importance of the research lies in the necessity of using modern training methods,
including flexibility exercises using the Ki-Hara method, which forces the athlete to break the
usual line in developing performance skills for handball players and brings about tangible changes
in the field of training. It involves using modern training methods and techniques, moving away
from everything familiar, including flexibility exercises, and distancing from all that is
conventional in sports training (Marzouk, & Shabib. 2023).

The research problem lies in the field experience of the researcher and his observation of
the training sessions of the players of the Al-Karkh Second Education Directorate handball team,
where a clear weakness in physical abilities was noted. It is essential to address these weaknesses
in order to achieve better performance.

The aim of the research

-The task involves preparing flexibility exercises using the Ki-Hara method for handball
players, understanding the impact of Ki-Hara flexibility exercises on certain physical abilities of
the Al-Karkh Second Education Directorate handball team, and understanding the impact of Ki-
Hara flexibility exercises on the performance of basic handball skills.

-Research hypothesis: There are no statistically significant differences between the pre-test
and post-test of physical abilities among the players of the Al-Karkh Second Education Team.

-There are no statistically significant differences between the pre-test and post-test in the
performance of basic skills among the players of the Al-Karkh Second Education Handball Team.

1087


https://jcope.uobaghdad.edu.iq/

Journal of Physical Education
v,
P E Volume 37 - Issue (3) - 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729
A
K https://jcope.uobaghdad.edu.iq )
Methodology

The researcher used the experimental method with pre-test and post-test for a single group
due to its suitability and the nature of the research problem, as the experimental method provides
real results.

Research sample

The research community was defined as the players of the Al-Karkh Education
Directorate's handball team, totaling 17 players, excluding goalkeepers, aged between 14 and 16
years. The research sample consisted of 14 players, representing 82.35% of the community. To
determine the homogeneity of the sample members, the researcher used height, weight, and age
measurements on Thursday, January 26, 2023, to conduct the homogeneity test. The skewness
coefficient value ranged between (-+3), indicating that the sample is homogeneous, as shown in
Table (1). One of the crucial tasks for the researcher is to accurately select a sample that precisely
represents the original community (Idan, el at.1988)

Table 1. shows the arithmetic means, standard deviation, and skewers coefficient for the
sample homogeneity.

Standard Twist

No Variables Unit of arithmetic ~Mediator deviation coefficient
measurement mean
Chronological
1 age year 15.87 16.00 0.80 0.42
) Centimeter
2 Height 1.70 1.70 0.57 0.02
3 Weight KG 67.25 67.50 3.56 0.21

By reviewing sources, references, and previous studies in handball and sports training, the
researcher identified physical abilities and basic skill tests in handball (as they are scientific,
precise, and standardized tests characterized by scientific foundations of validity, reliability, and
objectivity as applied in similar research) (Morad, H., & Shbeeb. 2023). Flexibility stretching

1088


https://jcope.uobaghdad.edu.iq/

(2JE)

~_

\

Journal of Physical Education

Volume 37 - Issue (3) — 2025 Open Access

P-ISSN: 2073-6452, E-ISSN: 2707-5729

https://jcope.uobaghdad.edu.iq

J

exercises were prepared, and the researcher conducted pre-tests on the research group on Monday,
7/2/2023, at 10:00 AM in the second Al-Karkh Sports Hall for physical abilities (explosive strength
of the arms, speed strength of the arms and legs, and basic handball skills) (Darwish. 2000:

Hussain. 1998: Abdul Razzaq. 2017).

The experiment was conducted on the experimental group in the main section of the
training unit over a period of 8 weeks, with 3 training units per week, totaling 24 training units.
After completing the training program, post-tests were conducted for the experimental group,
taking into account the same spatial and temporal conditions as the pre-tests. The researcher used

statistical software to analyze the data and extract the results.

Results

Table 2. shows the results of the pre- and post-tests for physical abilities and basic skills under

study
Pre-test Post-test The Error
. . FS FA accountant level
Physical abilities S A S A
The explosive strength 653 0.18 7.62 0.74 1.08 0.53 5.80 0.00
of the arms
Explosive strength of the 1.83 0.07 1.97 0.06 0.14 0.02 15.6 0.00
legs
Special strength inarm 725 3.01 11.12 3.13 3.87 0.64 17.10 0.00
speed
Special strengthinleg 625 132 4.83 046 1.44 1.05 3.88 0.00

speed

Significant at a significance level of < 0.05 and with 13 degrees of freedom.

Table 3. shows the results of the pre- and post-tests for the range of motion of the upper limbs in the

research sample

The range of motion

Pre-test

S- A S- A

1089

Post-test S-F

AF

T The

Enforcer

Error
level


https://jcope.uobaghdad.edu.iq/

Journal of Physical Education
v N
P E Volume 37 - Issue (3) - 2025 Open Access
J990 P-ISSN: 2073-6452, E-ISSN: 2707-5729
A
K https://jcope.uobaghdad.edu.iq )
Range of motion for 64,00 15,162 117,00 15,65 53,00 24,899 2,760 0,002

upward bending

Range of motion 29,400 1,634 42200 1,483 17,800 11,987 3,320 0,013
Back extension

The range of motion 71,000 5472 105,00 11,180 34,00 15,572 4,881 0,000
extends outward.

The approximate 60,800 7,463 104,00 9,617 43,200 16,769 5,761 0,001
inward range of
motion

Table 4. shows the results of the pre-test and post-test for basic handball skills.

Pre-test Post-test The Error

variables FS FA Enforce level
S A S A .

Coverage
5500 0.925 9.500 0.925 4.000 1.6903 6.693 0.000

The interview
2.125 0.640 4.750 0.707 2.6250 0.7440 9.979 0.000

Side movements 1.9226

1625 2.815 8875 1.125 7.3750 10.850  0.000

*Significant at a significance level of < 0.05 with 13 degrees of freedom

Discussion

It is evident from tables (2) and (3) that there are statistically significant differences
between the pre-test and post-test for the research sample in the physical abilities under study
(explosive strength of the arms, explosive strength of the legs, speed-strength of the arms, speed-
strength of the legs), flexibility, and basic handball skills.
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The researcher attributes these differences to the nature of the exercises that were prepared,
which were characterized by variety and diversity, whether physical or skill-based, and their
association with skills had a clear impact on developing physical abilities. It is a mistake to rely
on the notion that the physical aspect develops in isolation from the skill aspect. Additionally, the
use of Ki-Hara exercises, designed by the researcher, had a clear impact on developing physical
abilities, including flexibility, which is important not only in the training aspect but also in health
and functional aspects in the present time.

The specific exercises prepared by the researcher aim to develop the muscle groups
involved in handball and, more importantly, to ensure the development and preparation of muscle
groups with motor skills similar to those required in handball. This aligns with what Adel Abdel
Basir mentioned, saying, "Those who think there is a separation between developing physical
abilities and developing motor skills are mistaken." (Abdel Basir. 1999) And despite the
advancement of modern technology and its integration into most aspects of life, what has increased
interest is the use of modern devices and training methods that simulate the training reality and
resemble the steps of the game. (Mubarak, Badawi, Abdul-Hussein. 2023). The researcher was
keen on preparing exercises in multiple and varied directions because this will contribute to the
player's ability to perform skills better. The prepared exercises have worked on improving the
speed of motor transition by organizing the muscular work between contraction and relaxation of
the working muscles, which helps in performing the movement in a regular and easy manner. This
is because the requirements of handball include speed, variety, and changes in play from one skill
to another, and to keep up with the developments in handball, which require the player to have a
high degree of strength and speed in particular. In addition to the use of tools and equipment.
Modern training methods have increased players' motivation to train and achieve their desired
goals from the training process. (Badawi, 2020)

Moreover, the exercises prepared by the researcher had a clear impact on developing
physical abilities and basic handball skills by incorporating variety and avoiding monotony in
training. The study indicates the importance of sports training in fostering a spirit of cooperation,
excitement, and thrill. This aligns with what Mohamed Sobhi Hassanien and Kamal Abdel Hamid
mentioned, that "the true success of a player will be achieved by combining knowledge with
practice of the activity and the necessity of being well-versed in the sports knowledge and
information specific to the game they practice" (Hamid, Hassanein. 2002).

Exercises in general work on increasing muscle tension and recruiting as many motor units
as possible in muscle work. Loaded stretching exercises, which cause contraction and elongation
at the same time, do so by elongating a muscle group through its full range of motion during
contraction. For this reason, (ki-hara) exercises are as much about strengthening muscle groups as
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they are about elongating them. (BRAD WAIKER 2011, 24) This type of training directly works
on the muscle coils; it is a form of stretching with two essential elements: resistance and
movement. The resistance comes from muscle tension, and the movement comes from moving the
limbs or the trunk, or both together in a specific manner for each stretch. Al-Badri and Hamza
indicate that the term "flexibility" is related to the functioning of joints, while the term "stretching"
is related to the functioning of muscles. In Western countries, the term "flexibility" is associated
with muscle function because the movement of joints is considered the same in all humans, and
the difference lies in the range of motion of the joints, which is related to muscle efficiency.
Flexibility is not related to joints or muscles, but to the sheaths around muscle fibers.

Conclusions

Where the researcher concluded the following:
-The prepared exercises have a positive impact on developing the researched physical

abilities (explosive strength of the arms, explosive strength of the legs, speed-strength of the arms,
speed-strength of the legs, and flexibility).

-The prepared exercises and the Ki-Hara training method have a significant impact on
developing the basic skills of the research sample.

Recommendations

-The exercises prepared by the researcher can be adopted in other team sports, such as
basketball, football, and volleyball, while taking into account the uniqueness of each sport.

-We use training methods like ki-hara exercises to help people of all ages improve their
skills in different games.

-The training process requires the adoption of modern training devices and methods, while
also moving away from traditional training techniques and equipment.
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Abstract

To perform any physical effort, any body needs a lot of energy sources, including
carbohydrates, fats, or chemical sources that vary in rates depending on the nature of the
activity performed. Therefore, hormones play an important role in regulating the body’s
functions during physical effort. The hormone triiodothyronine is one of the hormones that
work to increase the level of activities of the necessary body systems The problem of the
research lies in identifying more information about the effect of anaerobic effort on the
hormone triiodothyronine in some basketball players in order to benefit from it and take it
into consideration during the training planning process. The research aims to identify the
effect of anaerobic effort on the hormone triiodothyronine in some advanced basketball
players. The researchers used the descriptive approach to suit the nature of the problem, and
the research sample was the advanced basketball players of the Popular Mobilization Club.
The researchers concluded that the hormone triiodothyronine (T3) is decisive in its effect
during rest or after effort, which indicates the important effect of exercise, as well as the effect
of anaerobic effort on the secretion of Triiodothyronine hormone: Researchers recommended
adopting triiodothyronine measurement as an indicator for selecting players as it is a clear
indication of sports training adaptations.

Keywords: anaerobic effort, triiodothyronine, advanced basketball.
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Introduction
After opinions differed about the concept of physical education and its goals, which

aim to achieve optimal achievement in general, researchers and those in charge of this vital
activity sought to find new ways that could achieve the desired goals. Those in charge of the

scientific research process left no stone unturned in their efforts to achieve a better athletic
condition.

It is known that athletic achievements cannot be achieved unless they acquire a state
of biological improvement, according to which athletic achievements are a reflection of what
is happening in the human body. From here, most of the research in the field of physiology
was launched, sometimes to understand and sometimes to standardize, and to advance the
achievement as an ideal goal, since the human body cannot perform its functional duties
unless the appropriate conditions are available, including energy compounds and the
metabolic wastes that result from them, which may also cause an obstacle to achieving those
paths.

Hence, it was necessary to conduct a comprehensive study of all biological elements
in order to provide a suitable environment for practicing various sports activities.

Progress in athletic performance is nothing but functional and biological adaptations
that occur in the internal systems, and consequently, the individual's functional capabilities
increase, which vary in degree of impact according to the nature of each activity, the time of
practice, and the performance style.

While various opinions differed on the extent to which hormones are affected during
physical activities and effort, sports activity leads to physiological and chemical changes
within the muscle cell to produce the energy needed for physical effort as a result of the
increased activity of hormones that participate in the metabolism process. The physical and
athletic level of the individual depends on the positivity of the chemical changes in order to
achieve adaptation to the body’s systems and organs in order to face the effort and fatigue
resulting from physical training. (Salama and Baha El-Din, 1999)

Any body needs a lot of energy sources to perform any physical effort, whether
carbohydrates, fats, or chemical sources, the rates of which vary according to the nature of
the activity being practiced. Therefore, hormones play an important role in regulating the
body’s functions during physical effort. Triiodothyronine is one of the hormones that works
to raise the level of activity of the body’s necessary systems, and physical activity.

Hence, the importance of this research in revealing the effect of anaerobic exercise on
the level of tritodothyronine in some basketball players is evident, with the aim of providing
scientific information, facts, and precise indicators of these effects, which could be of
assistance to those working in the field of sports training.

Hence the research problem came about .The challenges facing researchers and those
in charge of sports training or the lack of information are among the basic matters that prompt
us to search, scrutinize and investigate information and its objectivity so that we may find
solutions and answers that explain the phenomena to be studied. Given the scarcity of studies
that deal with the balance of the internal environment, which is about maintaining a stable
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internal environment in the face of internal or external variables, as it is one of the indicators

of the body’s stability, such as the secretion and maintenance of hormones, the balance of the
internal environment is a measure of the speed of the body’s recovery of internal functional
indicators and their return to the normal state when exposed to variables, whether external or
internal.

The study of the effect of physical effort on hormones is considered one of the most
important indicators of the validity of training curricula. As far as the researchers know, our
Iraqi library lacks such studies, as well as the ambiguity surrounding that aspect. The
researchers considered it an unmet need, and through it, this problem emerged in their quest
to learn more information about the effect of anaerobic effort on the level of the hormone

trilodothyronine in some basketball players, to benefit from it and take it into
consideration during the training planning process.

The aim of the research was to identify the effect of anaerobic effort on the level of
the hormone triiodothyronine in some basketball players. The researchers assumed that there
is...Statistically significant differences in anaerobic effort and triiodothyronine levels in
basketball players.

According to the above, the researchers should review some studies that have a
relationship in terms of the studied variables. Among these related studies are:

Practical sources emphasize the importance of studying and knowing the functional
and physiological changes, especially the (hormonal) ones, that occur to the player during
performance or during sports training (when he is exposed to a certain effort), and in view of
the importance of sports physiology and the extent of its clear impact on sports levels.

This study aimed to study one of the important physiological problems that should be
clear to the athlete in general and the trainer in particular, which is (studying the determination
of the secretion of the hormones TSH, T3 and T4 in the blood according to the pulse index in
athletes). After reviewing the yard of some scientific sources and references, I noticed that
the secretion of these hormones in the blood is affected according to the pulse index.

Method and tools
The nature of the phenomenon and the objectives imposed on the researcher to choose

the appropriate method. The method is defined as* the art of correctly organizing a series of
many ideas, either in order to reveal a truth unknown to us, or in order to prove a truth that
others do not know ”(Bahi, 2013, p. 65). The researchers used the descriptive method in the
survey method because it is closest to the nature of the problem and the goal to be achieved,
and also suitable for the method of research procedures, as descriptive research aims to
determine the conditions and relationships between reality and appearance. The descriptive
survey method aims to collect data from members of society to determine the current state of
society in many variables (Rateb, 1999, p. 139). The objectives that the researcher sets for his
research and the procedures that he uses will determine the nature of society and the sample
that he chooses).Khairy, 1986(Therefore, the research community was chosen, which is the
players of the Popular Mobilization Club in basketball participating in the Iraqi Premier
League for the season (2022-2023), as the members of the research sample were chosen
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randomly from this community, numbering 12 players, and to ensure the homogeneity of the
sample, a skewness coefficient test was conducted for both age and training age, and the
results showed a high degree of homogeneity and that they are close to the normal distribution.
See Table No.(1) .

Table (1). Sample homogeneity in variables of age, training age and weight for the

sports group
Variables | Unit of measurement | Coefficient of torsion
the age year 0.67
Training age year 0.79
the weight kg 0.72
height right 199

The researchers used Arab and foreign scientific sources, as well as the Internet, tests
and measurements, a form for recording test and measurement results, a timer, a weight and
height measuring device, and a Lenovo computer.One (1) Japanese-made treadmill (TREAD
MILL) type (EC-T220.CATEYE) and one (1) Chinese-made centrifuge (CENTRIFUGE)
type (80-2) and laboratory devices for measuring tritodothyronine hormone, tubes for storing
blood samples, a medical case for storing blood sample test tubes, a box for transporting blood
serum samples, plastic syringes for drawing blood, medical and sterile cotton, and wound
dressing.

The research tests were represented by the test: Anaerobic capacity test (Cunningham and
Faulkins test) (Abdullah, 2008, p. 54)

Test name: Cunningham and Faulkins test
Purpose of the test: To measure lactic tolerance
Devices used:

1. Treadmill

2. stopwatch

Test specifications:
After the player completes the appropriate warm-up for a period of (5-10) minutes,

the player ascends On the treadmill, the device starts to operate at the specified speed (14
km/h) and at an inclination angle of (11) degrees, (20%), noting that the device starts to
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increase the speed gradually until it reaches the specified speed. This gives the tester enough
opportunity to work on the device in a compatible and harmonious manner. After reaching
the specified speed, the timing clock is started by the judges and the player continues to work

on the device until he reaches extreme fatigue such that he cannot run on the device. Thus,
the timing clock is stopped, meaning that the recording is done from the beginning of the test
(the device’s speed reaches 14 km/h until it stops working.

Hormone analysis method
To conduct tests for these hormones in any government or private laboratory, the

following steps must be followed carefully:

Blood withdrawal method:
We draw blood from the clearest available vein in an amount of (3) ml. The hand can

be tied with a tourniquet to increase the clarity of the vein, as the drawing process must

be quick and organized to avoid the breakdown of red blood cells and their spread in
the serum, which leads to errors in the results.

After drawing the blood, we place the blood in a special tube to separate the blood
serum from the rest of its components. It is best for this tube to be of the type that contains
gel and is called a* Gel Tube ”,as this gel speeds up blood clotting and also acts as a barrier
between the blood serum and the rest of the components after they are separated.

separation process:

We place the tube (Gel Tube) in the centrifuge and place the device at a speed of
(3000-4000) rpm for a period ranging between (5-10) minutes to ensure good separation of
the blood components from the serum.

4After the separation process, we take the serum from the tube and use one of the
available devices to measure the hormone. We place the serum in the device according to the
mechanism of the available device, as the devices differ from one another in the way they
work, as well as in the mechanism of their interactions and the principle of their operation,
each according to its different degree of development.

Sblood conservation

When storing, all samples after serum or plasma separation are kept refrigerated to
delay chemical reactions and thus prevent changes in component ratios.
The pilot experiment was conducted on Tuesday, January 18, 2024, at ten o’clock in

the morning in the fitness hall at the College of Physical Education and Sports Sciences at the
University of Baghdad. All conditions were prepared for the success of the pilot experiment
on (3) players from the research community with the help of the auxiliary work team*.This is
to know the ability of the support team to complete its field duties, which are to draw blood
and put it in special tubes numbered according to the sequence of players, and then transport
it from the test site to the laboratories to measure it and know the suitability of the treadmill
to work continuously and its efficiency and to ensure the suitability of the devices and tools
used in the tests and to ensure the suitability of the test of increasing physical effort until
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fatigue for the players to the sample individuals Identify the time required to conduct the

tests for individual samples and the ease of applying them.

The researchers conducted the main experiment after completing the pilot experiment
to control all factors and variables that might affect the testing procedure on Wednesday,
January 24, 2024. Blood was drawn from the specialist before the effort during rest for
hormone analysis. After that, the research sample was exposed to a standardized anaerobic
effort. After completing the effort, a blood sample was taken to conduct a triiodothyronine
hormone test. In this test, the level of free triiodothyronine (T3) hormone in the blood serum
is checked. The thyroid gland, which is located in the front of the neck, produces
triitodothyronine (T3) hormones that regulate metabolic processes in the body.

The researchers used the statistical package (SPSS), and the arithmetic mean, standard
deviation, t-distribution, and skewness coefficient were automatically calculated.

Results

table(2) Shows the arithmetic means, standard deviations, calculated t-value, and
significance level of the T3 measurement results for anaerobic exercise

Measure Measurem
before ent after ‘
Measureme effort effort The Sig signific
N calcul Sc
nts ance
ated ore
+ +
Q| A | Q¢
Triiodothyr 1 . 0. 1. 0. 0.0
onine 2 0 11 | 20 | 37 | 18 3.20 09 Dal

Degree of freedom = 11 and significance level(0.05) Table t =1.79

Discussion
It is clear from Table (2) on the statistical treatments of the triiodothyronine

hormone and by looking at the data representing the concentrations of the hormone in the
blood plasma of the individuals in the research sample, a group before and after the effort, we
notice a difference in those concentrations between the two efforts in the aforementioned
measurement. By looking at the same data, it becomes clear that a noticeable increase
occurred in the concentration of the hormone after performing physical efforts in the
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measurement after the effort for the research group. The researchers explain this increase to
the urgent need for the role of the hormone in some functions of the body’s organs that fall
within the spectrum of the effect of that hormone, including the heart, respiratory system,
liver and other organs, as the pace of their functions increases during physical effort to provide
energy and construction requirements, as the activity of the endocrine glands increases in
order to secrete multiple hormones from performing physical effort. This also occurs before
a person begins training or training to participate in competition, and the activity of the

endocrine glands continues in their secretions of hormones during the performance of physical
efforts, especially those that are characterized by their high intensity and require continuation
for a long period of time.

When looking at the same table and through the mathematical means, it became clear
that there is a clear difference between before and after the effort, but within the normal limits
for the individuals in the research sample. The more important the competition is to the player,
the greater the stimulus for the secretion of hormones. There is a group of responses that
express an increase in the activity of the endocrine glands under the influence of physical
effort. This was clearly evident in the hormone iodothyronine, which is affected like other
hormones. This increase is considered normal as a result of the exerted efforts, which affect
the functions of the body in general and the hormones in particular. The results of the
measurements also agree with the results of Shephard, quoting Baha ’al-Din Salama (that
practicing sports for regular and long periods contributes to a decrease in the hormone
triitodothyronine during rest) (Salama, 2009, p. 111).

As for the results of the measurements after the effort, the researchers noticed
that there were increased differences between the measurements before and after the effort
for the sample members, and the results were consistent with the results of (Boen) (where he
noticed an increase in the triitodothyronine hormone after anaerobic physical effort) (Salama,
2009, page 112)

The results also agree with what was indicated by (Ibrahim Salama, 1999) (that
there is an increase in the concentrations of the hormone triiodothyronine as a result of work,
reaching (31%) for anaerobic effort in the hormone triiodothyronine, and the results of the
measurements after the effort also agree with the results of (Bahaa El-Din Salama, 1991, page
43)

Conclusions
After presenting the statistically extracted results, the researchers reached the following
conclusions:
e The research results are within normal limits.
e Triiodothyronine was crucial in its effect at rest and after exercise, indicating an
important effect of exercise.
e Anaerobic exercise has an effect on the secretion of triiodothyronine.
e The research sample members were distinguished by their return to normal levels of
trilodothyronine secretion after exertion, which indicates the significant effect of
exercise.
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Abstract

This study aimed to identify the effect of nutritional supplements and rehabilitative
exercises on the functional recovery of advanced bodybuilding players with anterior deltoid
injuries. The experimental method was applied to two groups of eight injured athletes from the
Baghdad/Al-Rusafa Gym. The first group performed rehabilitative exercises, while the second
group combined them with nutritional supplements. Functional competence was assessed through
measurements of muscle strength and range of motion using a dynamometer. The results showed
significant improvement in both groups, with the combined program producing greater recovery.
The study concluded that integrating nutritional supplements with rehabilitation exercises
effectively restores the anterior deltoid muscle’s function and accelerates the return of injured
bodybuilders to normal performance.

Keywords: Functional competence, nutritional supplements, body building, rehabilitative
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Introduction

At the beginning of the twenty-first century, rehabilitation of injuries and rehabilitation
methods became one of the important and safe matters to which the world’s attention began to turn
with great strides, especially in sports rehabilitation, a science based on scientific foundations and
principles. This science developed until it became an independent science from the sciences of
physical education and sports sciences, and this science did not stop. To a certain extent, there has
been progress in diagnosing the most important and precise causes and developing appropriate
solutions of valuable benefit that enable the athlete to return to practicing training in the normal
way before the injury occurred. Individual sports, especially bodybuilding, are characterized by
high-intensity physical requirements that It is performed by players during training, and it is
considered one of the common sports practiced in the world. It is one of the individual sports that
aims to adapt and develop the strength and muscle mass of a group of muscles, to give the players
a beautiful and harmonious figure, and to develop the physical and functional aspects of its
practitioners. It aims to develop its players and reach advanced levels in building muscle mass of
size and consistency. Which reflects the aesthetics of the body, and this is what made this sport
spread widely in recent years with the large number of individuals practicing it. In its training, it
relies mainly on free weights and training equipment, as it is characterized by In its training, using
high loads that cause stress on the athlete’s body, and this is the primary goal in training in order
to adapt and develop the muscle mass of a group of muscles, and requires the player to perform
these exercises correctly, and this leads to the players bearing pressures and great training loads
that help in the development of the player. But at the same time, these high loads can cause various
sports injuries to these players, as the rate of sports injuries increases with the level of unregulated
training loads that exceed the player’s ability, and thus they put pressure on the joints, ligaments,
Synovial capsules, tendons, muscles, and bones.

This is what Frank Jobe, eta, 1987 agrees with, that the ultimate goal of rehabilitation
approaches is to restore the range of motion and strength to the injured muscle, and these ranges
put great pressure on the muscles, ligaments, and tendons surrounding the joint, as injury to a
muscle or tendon that works on the shoulder joint affects its function. Movement: the natural
movement of the joint stops.

Among the studies that dealt with the tear of the anterior deltoid muscle of the shoulder joint (study
Talal Hamdi Mahmoud 2022)

(The effect of a rehabilitation program on the physiology of tearing the deltoid muscle of
the shoulder joint in boxing players).

The researcher used the experimental method using a pre-post experimental design for one
experimental group, the research sample, due to its suitability to the nature of the research. The

researcher deliberately selected the research sample from boxing players from the Pioneers Club
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in the Tenth of Ramadan City in Sharkia Governorate, who numbered (10) players. The researcher
applied the exploratory study to a number of (3) boxing players from outside the research sample
to calculate the scientific coefficients for the tests used in the study. The researcher conducted pre-
and post-test measurements on a number of (10) players who were regular in implementing the
basic experiment of the study. The research aims to identify the effect of a rehabilitation program
on the physiology of the tear of the deltoid muscle of the shoulder joint for boxing players. The
most important conclusions are that there are statistically significant differences between the pre-
and post-measurements. In the variables of the range of motion of the shoulder joint (abduction)
in favor of the post-measurement of the sample under study, there are statistically significant
differences between the pre- and post-measurements. Measuring the variables of the electrical
activity of the shoulder muscles (Anterior deltoid muscle - posterior deltoid muscle) in favor of
the post-test for the sample under study. There are statistically significant differences between the
pre- and post-measurements in the “Shoulder Pain Scale” in favor of the post-measurement for the
sample under research. And(Study by Mahmoud Ibrahim Mahmoud 2019).

(The effectiveness of using technology in some aquatic therapeutic exercises to rehabilitate
shoulder injuries for swimmers). The research aims to design a rehabilitation program using
technology to rehabilitate shoulder injuries for swimmers and to identify the effect of the
rehabilitation program on the level of pain, range of motion, and muscle strength of the injured
shoulder joint. The method used was the experimental method, and the study sample was (27
infected people). The most important results were that the proposed rehabilitation program in the
aquatic environment contributed to the flow of blood to the muscles of the shoulder joint and the
removal of pain. It also contributed to restoring the normal range of motion and flexibility of the
muscles of the shoulder joint, and restoring balanced muscle strength to the moving working
muscles and the corresponding (reverse) muscles on the shoulder joint, and it has a role In
rehabilitating the muscles of the shoulder joint, training in the water environment contributes to
eliminating pain and restoring movement to the muscles of the shoulder joint faster than land-
based training, and the use of modern technological means has contributed to the rapid absorption
of A research sample of the rehabilitation program exercises and performing those exercises
correctly.

Methodology

The nature of the problem determines the researchers to choose the appropriate method for
this problem. The method is “the correct method that the researcher adopts to reach his desired
goal that he specified at the beginning of his research.” (Amer, 2012, p. 10), so the researchers

adopted the experimental approach to suit the nature of the problem.
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The research community was identified from the infected gym-goers in Baghdad/Al-
Rusafa, which numbered (28) infected players, and the researchers selected the research sample
from the same research community, which numbered (8), divided into (4) first experimental and
(4) second experimental, As shown in Table (1).

And I was hired The following devices, tools, and means of collecting information: (paper
forms, laptop, electronic calculator, Arab and foreign sources, field visits to collect information,
information network (Internet), personal interviews). Auxiliary device (steel frame), portable
digital dynamo meter, juniper meter).

In order to achieve the goal of the research, this requires a measurement tool, and
functional competency measurements were used (muscular strength measurements - range of
motion measurements) Measurements of range of motion of the shoulder joint:

The range of motion of the shoulder joint was measured in (5) different movements:

1- Name of measurement : Measurements of range of motion of the shoulder joint:.

Purpose of measurement : Measuring the range of motion of the shoulder joint in flexion

movement.
Unit of measurement: Degree.
Used tools : Pen, sticky marking tool, juniometer, registration form.

Performance method : The tester sits with his arm at the side of the body and down.

e The arm of the juniometer is placed on the acromial process of the shoulder blade, and on
the lateral side of the arm.

e The tester raises his arm forward and upward, and in the sagittal plane.
e The fixed arm of the joniometer is parallel to the humerus.
e Movement is within the limits of pain.

Registration method

e The angle achieved between the arms of the juniometer is read and recorded.

e The ideal range of motion for shoulder flexion movement is (0-170) degrees.
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2- Measurement name: Range of motion of the shoulder joint.

Purpose of measurement: Measuring the range of motion of the shoulder joint in extended

movement.
Tools used: Pen, sticky marking tool, juniometer, registration form.

Performance description:

e The tester sits, with his arm at the side of the body and down.

e The arms of the juniometer are placed on the acromial process of the shoulder blade and
on the lateral side of the arm.

e The tester moves his arm backwards and upwards, and in the sagittal plane.
e The fixed arm of the juniometer is parallel to the torso.

e The moving arm of the juniometer is connected to the humerus.

e Movement is within the limits of pain.

- Registration method

e The angle achieved between the arms of the juniometer is read and recorded.
e The ideal range of motion for shoulder flexion is (0-60) degrees.

3-Measurement name:- Range of motion of the shoulder joint.(Klaus Buckup.2004)

Purpose of measurement: Measuring the range of motion of the shoulder joint in the abduction

movement.
Tools used: Pen, sticky marking tool, juniometer, registration form

- Performance description:

e The tester sits with his arm at the side of the body and down.

e The arms of the juniometer are placed on the acromial process of the scapula and on the
back of the shoulder.

e The tester raises his arm to the side, up, and at the coronal level.

e The fixed arm of the juniometer is parallel to the torso.
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e The moving arm of the juniometer is parallel to the humerus.

e Movement is within the limits of pain.

Registration:
e The angle achieved between the arms of the juniometer is read and recorded.
e The ideal range of motion for shoulder flexion movement is (0-170) degrees.

4- Measurement name: Range of motion of the shoulder joint.

Purpose of measurement : Measuring the range of motion of the shoulder joint in the horizontal
abduction movement.

Unit of measurement : Degree.

Used tools : Pen, sticky marking tool, juniometer, registration form.

Performance method : The tester sits with the arm bent at an angle of (90) degrees from the
shoulder joint so that the palm of his hand is facing down and his arm is parallel to the surface of
the ground.

e The arms of the juniometer are placed on the acromial process of the scapula.

The tester moves his arm away from the body's bisecting line and in the transverse plane.

The fixed arm of the juniometer is parallel to the top of the shoulder.

The moving arm of the juniometer is parallel to the humerus.
e Movement is within the limits of pain.

Registration method: The angle achieved between the arms of the juniometer is read and
recorded.

The ideal range of motion for shoulder flexion is (0-90) degrees.

5- Measurement name: Range of motion of the shoulder joint. (Klaus Buckup.2004):

Purpose of measurement : Measuring the range of motion of the shoulder joint in the horizontal
adduction movement_.

Unit of measurement : Degree.
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Used tools : Pen, sticky marking tool, juniometer, registration form.

Performance method :

e The tester sits with the arm bent at a 90-degree angle from the shoulder joint so that the palm
of his hand is down and his arm is parallel to the ground.

e The arms of the juniometer are placed on the acromial process of the scapula.

e The tester moves his arm inward, approaching the midline of the body and in the transverse
plane.

e The fixed arm of the juniometer is parallel to the top of the shoulder.
e The arm is mobile Is the jaw meter parallel to the humerus?

e  Movement is within the limits of pain.

Registration method:

e The angle achieved between the arms of the juniometer is read and recorded.

e The ideal range of motion for shoulder flexion is (0-45) degrees.

e Measurements of muscle strength of the shoulder joint:

e The muscle strength of the shoulder joint was measured in (5) different movements:

1- Name of measurement : Lateral pull to approximate the shoulder joint. (Klaus Buckup.2004):

Purpose of measurement : Measure the strength of the adductor muscles of the shoulder joint.

Unit of measurement: Kilogram.

Used tools : Auxiliary device (iron structure), dynamo meter device Portable digital hook (dyn),
string, grip and registration form.

Performance method :

e The laboratory stands in the middle of the auxiliary device (iron structure).

e The dynamo meter is fixed at shoulder height.
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e The tester holds the dynamo meter handpiece with an outstretched arm.
e The tester slowly returns the arm to the starting position.

e The tester raises his arm forward and upward, and in the sagittal plane.
e The fixed arm of the joniometer is parallel to the humerus.

e Movement is within the limits of pain.

Registration method

Each tester gives (3) attempts and the best attempt is recorded.

2- Measurement name: Lateral pull to abduct the shoulder joint. (Klaus Buckup.2004):

Purpose of measurement: Measuring the strength of the abductor muscles of the shoulder joint.

Tools used: Auxiliary device (steel frame), portable digital dynamo meter (hook) (dyn), chain,
grip and registration form.

Performance description:

e The laboratory stands in the middle of the auxiliary device (iron structure).

e The dynamo meter is fixed at shoulder level on the side opposite the injured side.

The tester holds the dynamo meter in front of the chest with an outstretched arm.

The laboratory pulls the dynamo meter to the lateral side of the body with a retracting motion.

The tester slowly returns the arm to the starting position.

- Registration method

Each tester gives (3) attempts to record the best attempt.

3-Measurement name:- Pull up to raise the shoulder joint. (Klaus Buckup.2004):

Purpose of measurement: Measuring the strength of the levator muscles of the shoulder joint.

Tools used: Auxiliary device (steel frame), portable digital dynamo meter (hook) (dyn), chain,
grip and registration form.

- Performance description:
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e The laboratory stands in the middle of the auxiliary device (iron structure).
e The dynamo meter is installed under the frame in front of the injured party.
e The tester holds the dynamo meter with a forward grip.

e The tester raises his outstretched arm as high as possible within pain limits.
e The tester slowly returns the arm to the starting position.

e Movement is within the limits of pain.

Registration:

Each tester gives (3) attempts to record the best attempt

4- Measurement name: Lateral downward pull of the shoulder joint. (Klaus Buckup.2004):

Purpose of measurement : Measuring the strength of the shoulder joint depressors.

Unit of measurement : Kilogram.

Used tools : Auxiliary device (steel frame), portable digital dynamo meter (hook) (dyn), chain,
grip and registration form.

Performance method

e The dynamo meter is attached to the auxiliary device (iron structure) and in front of the
laboratory on the affected side.

o The tester stands in the middle of the device (the iron structure) and holds the dynamo meter
at shoulder level with an outstretched arm.

o The tester lowers his arm down as low as possible within pain limits.
o The tester slowly returns the arm to the starting position.

Registration method: Each tester gives (3) attempts to record the best attempt.

5- Measurement name: Forward pull (pulling movement of the shoulder). (Klaus Buckup.2004):

Purpose of measurement : Measure the strength of the pulling muscles of the shoulder joint.

Unit of measurement : Kilogram.
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Used tools : Auxiliary device (steel frame), portable digital dynamo meter (hook) (dyn), chain,
grip and registration form.

Performance method

e The dynamo meter is attached to the auxiliary device (iron structure) in front of the
laboratory.

e The tester holds the dynamo meter handpiece with an arm extended in front of the body.
e The tester pulls the device as far as possible within the pain limits.

e The tester slowly returns the arm to the starting position.

The exploratory experiment “is a mini-experiment of the main experiment, the
purpose of which is either to reveal some scientific facts or to test the work to reveal the obstacles
and negatives facing the implementation of the main experiment or for the purpose of training
some cadres to assist in the work” (Kazim, 2015, p. 128). In order to find the best methods for
implementing field research procedures, the researchers conducted a reconnaissance experiment
on a group within the research community, the purpose of which is: (to ensure the validity of the
devices and tools used in the research, to ensure the harmony of the assistant work team and their
competence in conducting tests and recording the results, Identifying the times required to carry
out tests, verifying the suitability of the place, identifying obstacles that may appear during
performance and avoiding errors. After the procedures mentioned, the researchers conducted the
main experiment by applying functional competency measurements, as well as photographing the
research sample as they performed the rehabilitation exercises under study, on (Sunday),
corresponding to (11/27/2023), in Al-Ghaith Hall, Baghdad/Al-Rusafa gym.

Results

Table 1. shows the arithmetic means, their deviations, the skewness coefficient, the calculated (T)
values, and the statistical significance of the pre- and post-tests for the first experimental group of
the motor range test

Variables Group Arithmetic ~ Standard F FH  Calculated Significance
mean deviation T value level value

First test  previous 135.250 4.573 14.750 4.479 3.293 0.046
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the next 150.000 7.348

Second  previous 26.500 3.696 12.750 3.966 3.215 0.049
test
the next 39.250 9.776
Third test  previous 44.500 9.882 11.750 1.973 5.953 0.009
the next 56.250 7.500
Fourth previous 54.500 9.882 11.750 2.839 4.138 0.026
test
the next 66.250 6.291
Fifth test  previous 24.000 3915 5.000 0.408 12.247 0.001
the next 29.000 3.366

Table 2. shows the arithmetic means, their deviations, the torsion coefficient, the calculated (T)
values, and the statistical significance of the pre- and post-tests for the first experimental group
to test muscle strength

Variables  Group Arithmetic Standard F FH Calculated T Significance level
mean deviation value value
Firsttest  previous 10.750 6.291 4250 1.314 3.232 0.048
the next 15.000 8.717
Second  previous 9.250 4.573 3.250 0.478 6.789 0.007
test
the next 12.500 5.000
Third test  previous 18.500 3.316 5.500 0.645 8.521 0.003
the next 24.000 4.320
Fourth  previous 15.500 4.654 3.000 0.816 7.348 0.005
test
the next 18.500 5.446
Fifth test  previous 11.000 2.160 4.250 0.629 6.755 0.007

the next 15.250 1.258
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Table 3. shows the arithmetic means, their deviations, the skewness coefficient, the calculated T

values, and the statistical significance of the pre- and post-tests for the second experimental
group for the motor range test

Variables ~ Group Arithmetic Standard F FH Calculated T Significance level
mean deviation value value
First test  previous 143.000 6.782 24.500 2.466 9.933 0.002
the next 167.500 8.660
Second  previous 28.800 2.833 27.700 3.009 9.204 0.003
test
the next 56.500 7.895
Third test  previous 47.255 9.839 26.745 0.855 31.266 0.000
the next 74.000 10.893
Fourth previous 60.200 8.945 21.677 5.921 7.321 0.005
test
the next 81.877 7.453
Fifth test  previous 24.057 3.729 11.802 1.229 9.597 0.002
the next 35.860 2.784

Table 4. shows the arithmetic means, their deviations, the torsion coefficient, the calculated (T)
values, and the statistical significance of the pre- and post-tests for the second experimental
group for testing muscle strength

Variables ~ Group Arithmetic Standard F FH Calculated T Significance level

mean deviation value value

Firsttest  previous 11.250 6.849 18.250 0.750 24.333 0.000
the next 29.500 7.047

Second  previous 8.000 4.082 24750 0.478 51.701 0.000

test

the next 32.750 4.856

Third test  previous 19.250 3.593 13.750 0.629 21.855 0.000

the next 33.000 2.943
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Fourth previous 14.500 4.203 9.000 1471 6.114 0.009
test
the next 23.500 6.557
Fifth test  previous 11.750 2.362 8.750 1.250 7.000 0.006
the next 20.500 1.000

Table 5. shows the arithmetic means, their deviations, the skewness coefficient, the calculated
(T) values, and the statistical significance of the post-tests for the first and second experimental
groups for the motor range test

Variables Group Arithmetic Standard F FH Calculated T Significance
mean deviation value level value
First test ~ First experimental 150.000 7.348 17.500  5.678 3.082 0.022
Experimental sec 167.500 8.660
Second First experimental 39.250 9.776 17.250  6.283 2.745 0.033
test
Second 56.500 7.895
experimental
Third test  First experimental 56.250 7.500 17750  6.612 2.684 0.036
Second 74.000 10.893
experimental
Fourth test  First experimental 66.250 6.291 15727  4.876 3.204 0.018
Experimental sec 81.877 7.453
Fifth test  First experimental 29.000 3.366 6.860  2.184 3.140 0.020

Second trial 35.860 2.784
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Table 6. shows the arithmetic means, their deviations, the torsion coefficient, the calculated (T)
values, and the statistical significance of the post-tests for the first and second experimental

https://jcope.uobaghdad.edu.iq

groups for testing muscle strength

Variables Group Arithmetic Standard F FH Calculated T  Significance
mean deviation value level value
First test First 15.000 8.717 14.500  5.605 2.587 0.041
experimental
empiricism 29.500 7.047
second
Second First 12.500 5.000 12.000  3.785 3.170 0.019
test experimental
empiricism 32.750 4.856
second
Third test First 24.000 4.320 9.000 2.614 3.443 0.014
experimental
Second 33.000 2.943
experimental
Fourth test First 18.500 5.446 10.500  3.989 2.632 0.039
experimental
Second 23.500 6.557
experimental
Fifth test First 15.250 1.258 5.250 0.803 6.533 0.001
experimental
Second 20.500 1.000

experimental
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Discussion

The findings of the study indicate a clear improvement in both motor range and muscle
strength among the participants of the two experimental groups, with more pronounced
development observed in the second experimental group. This suggests that the applied training
programs had a significant positive influence on the development of functional and motor abilities
related to flexibility and muscular performance.

The first experimental group demonstrated noticeable progress between the pre- and post-
tests, reflecting the effectiveness of the applied training intervention in stimulating muscular and
neuromuscular adaptations. The observed enhancements in motor range tests indicate
improvements in joint flexibility, neuromuscular coordination, and muscle elasticity. Similarly, the
gains in muscle strength tests suggest an increase in muscular endurance, recruitment efficiency,
and synchronization of motor units, all of which are essential for improving functional
performance. These findings align with previous research emphasizing the role of structured
exercise programs in promoting muscular adaptation and movement efficiency (Behm &
Chaouachi, 2011; Schoenfeld, 2010).

In contrast, the second experimental group exhibited greater improvements in both sets of
tests when compared to the first group, indicating the superiority of the training protocol
implemented with this group. This may be attributed to differences in training variables such as
intensity, progression, and exercise type, which may have led to higher physiological and
neuromuscular adaptation. The improvements observed in motor range can be linked to enhanced
joint mobility and increased muscle-tendon extensibility, as supported by the principles of dynamic
flexibility training (Magnusson et al., 1996). Furthermore, the considerable increase in muscle
strength supports the notion that systematic overload and progressive resistance training lead to
substantial gains in muscle fiber recruitment and cross-sectional area (Folland & Williams, 2007).

The post-test comparisons between the two experimental groups further reinforce these
interpretations. The second group consistently outperformed the first group across all variables,
suggesting that the applied method had a more substantial impact on both flexibility and strength
development. This outcome highlights the importance of applying diverse and progressively
loaded training programs that integrate both dynamic and strength-oriented exercises to achieve
optimal improvement in physical performance.

Overall, the results emphasize that well-structured and systematically progressed training
programs significantly contribute to enhancing motor range and muscular strength. These
outcomes are consistent with established scientific evidence on the relationship between targeted
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physical training and functional adaptation, indicating that specific, individualized, and
progressive exercise regimens are critical for maximizing performance outcomes (American
College of Sports Medicine, 2021; Kraemer & Ratamess, 2004).

Conclusions

The results of the study indicate that the integrated rehabilitation program, which combined
targeted rehabilitation exercises, nutritional supplementation, and the use of assistive tools, had a
significant positive impact on the recovery of injured players. This comprehensive approach
effectively facilitated the restoration of the anterior deltoid muscle’s functional capacity, bringing
it as close as possible to its normal pre-injury state and enabling the athletes to safely and efficiently
return to training and performance activities.
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Abstract

Lumbar disc injuries are among the most common issues affecting young wrestlers, often
leading to functional disorders of the spine, notably lateral deviation, which negatively impacts
motor performance and physical balance. This study aims to design a rehabilitation program based
on specialized therapeutic exercises intended to correct lateral deviation, enhance spinal efficiency,
and reduce associated pain. The research was conducted on a sample of young wrestlers suffering
from lumbar disc herniation accompanied by lateral deviation, who underwent a structured
rehabilitation program over a specific period that included core strengthening exercises, balance
improvement drills, and stretching and relaxation activities. The effectiveness of the program was
evaluated through pre- and post-intervention measurements, assessing deviation angle, pain
intensity, and physical performance level. The results revealed a marked improvement in the
correction of lateral deviation, a reduction in pain levels, and an enhancement in physical
performance, confirming the efficiency of the rehabilitation program in promoting spinal function
and mitigating the effects of lumbar disc injuries. The study recommends adopting such programs
within therapeutic plans for injured wrestlers to ensure their safe and rapid return to competitive
sports.

Keywords: rehabilitation program, lumbar disc injury, lateral deviation, young wrestlers.
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Introduction

Sports injuries are among the major challenges faced by athletes in various sports,
particularly in those involving direct physical contact, such as wrestling. Among these injuries,
lumbar disc herniation is one of the most common conditions that has a direct impact on physical
performance and the biomechanical efficiency of athletes, often resulting in issues related to
stability and balance. One of the frequent complications associated with this condition is lateral
deviation of posture, which can impair the athlete’s ability to execute technical movements
effectively, as well as affect motor performance quality and neuromuscular coordination.
Wrestling, as a sport, requires high levels of strength, endurance, flexibility, and balance, in
addition to an athlete’s ability to control body positioning during combat. When a lumbar vertebral
injury occurs, the wrestler’s ability to maintain proper body alignment during training and
competition is compromised, increasing the risk of secondary injuries due to movement asymmetry
and biomechanical imbalance. Moreover, the lateral deviation caused by such injuries can result
in excessive strain on the spinal muscles and ligaments, potentially leading to future health
complications that affect the athlete’s long-term career.

Given these challenges, there is a critical need to design a specialized rehabilitation
program aimed at correcting the lateral deviation resulting from lumbar disc injuries among young
wrestlers. Such a program should be based on well-established scientific principles derived from
sports rehabilitation, biomechanics, and physiotherapy, focusing on strengthening the muscles
surrounding the spine, improving motor balance, and enhancing flexibility of muscles and joint
tissues. These elements collectively contribute to restoring postural stability and reducing the risk
of recurrent injuries. Developing an appropriate rehabilitation program for young wrestlers also
requires a precise understanding of the biomechanical demands and movement patterns involved
in wrestling performance, as well as an assessment of how spinal injuries influence overall athletic
efficiency. Therefore, this study seeks to present an effective rehabilitation model that can be
incorporated into therapeutic and training programs for young wrestlers, enabling them to regain
their functional abilities safely and efficiently, thereby improving performance and minimizing the
risk of future injuries.

Wrestling as a sport faces substantial challenges due to injuries that occur during training
or competition, particularly spinal injuries such as lumbar disc herniation, which can lead to
serious complications affecting body stability and balance. One of the most notable consequences
of this condition is lateral deviation, which hinders the athlete’s ability to achieve optimal
performance and impacts overall motor efficiency. Despite advancements in sports rehabilitation
and physiotherapy methods, there remains a shortage of specialized programs specifically
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targeting lateral deviation caused by lumbar disc injuries in young wrestlers. Most existing
rehabilitation approaches emphasize improving flexibility and reducing pain but often fail to
directly address the structural postural deviations caused by the injury, leading to chronic issues
that may hinder the athlete’s long-term performance.

Accordingly, this study seeks to answer the central question: To what extent is a proposed
rehabilitation program effective in correcting lateral deviation resulting from lumbar disc injuries
among young wrestlers? Additionally, it aims to explore the impact of the rehabilitation program
on enhancing motor and biomechanical performance and to assess the extent to which wrestlers
respond to the program in terms of restoring balance, reducing pain, and improving movement
quality.

The research was conducted on first-division young wrestling athletes as the human
sample. The implementation period extended from January 5, 2025, to March 10, 2025, and the
study was carried out at the Al-Riyada Rehabilitation Center for Sports Injuries in Baghdad.

Methodology

The experimental method was adopted as it is the most appropriate approach for addressing
the research problem. The key advantage of the experimental method, compared to other scientific
approaches, is its ability to control and regulate various factors affecting the research variables, as
well as its capability to reveal causal relationships between causes and effects, enabling the
formulation of scientific principles and theories (Ibrahim Abdel Khalek, 2001). Furthermore, the
experimental method, in addition to advancing scientific research in the humanities and social
sciences—including sports sciences—trepresents the most reliable way to address both practical
and theoretical research problems (Mohamed Hassan Allawi, 1999).

Research Population and Sample

The research population consisted of young wrestlers suffering from lateral deviations due
to lumbar disc herniation. The study sample included 12 athletes, whose conditions were diagnosed
by a specialist physician in physical rehabilitation and physiotherapy, confirming the presence of
lateral deviations associated with lumbar disc injuries.
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Data Collection Tools and Instruments

Data were collected using various methods to ensure accuracy and reliability:
e Sources: Both Arabic and international references were utilized.
e Measurements and Tests: Standardized tests were conducted.

e Test Recording Forms: Forms were used to document individual test results.
Equipment and Tools

e Posture Pro device for postural and alignment analysis.
e Swiss balls for stability and strengthening exercises.

e Light weights for controlled resistance training.

Research Tests

Spinal Flexibility Test (Forward Bending) (Helal et al., 2022): Designed to measure spinal
flexibility using a sit-and-reach box with a measuring scale in centimeters. The participant sits
with legs extended, reaches forward, and the maximum reach distance is recorded.

Lateral Deviation Measurement using Posture Pro (Hébert-Losier & Abd Rahman, 2018):
The device measures spinal inclination, displacement of the head, shoulders, and pelvis, identifies
muscular stress points, and provides angular deviation data as quantitative indicators. Reports
include pre- and post-test images, pressure distribution maps, and numerical deviation values.
These data are compared to evaluate improvement after the rehabilitation program.

Field Procedures

Pilot Study: A pilot trial was conducted on January 2, 2025, to familiarize the researcher
with procedures, identify challenges, and verify the adequacy of tools and tests.

Pre-Tests: Conducted on January 5, 2025, prior to starting the rehabilitation program.

Rehabilitation Program: Implemented from January 10, 2025, to March 10, 2025, the
program aimed to:
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e Reduce lateral deviation through postural correction and strengthening exercises.
e Improve muscular balance and redistribute spinal loads.
e Decrease lumbar vertebral stress and prevent further complications.

Program Structure: Sessions were held 3—4 times per week, each lasting 30—45 minutes,
divided into four phases:

Weeks 1-2 (Preparatory Phase — Flexibility and Mobility): Focused on spinal flexibility
and activation of supportive muscles. Exercises included side trunk stretches, Child’s Pose, spinal
twist stretches, glute bridges, and heel-to-toe walks. Baseline Posture Pro measurements were
recorded.

Weeks 3—4 (Muscle Coordination and Core Strengthening): Emphasis on strengthening
core muscles and restoring balance. Exercises included single-leg glute bridges, side planks,
superman exercises, single-leg balance, and resistance band side steps. Posture Pro measurements
were repeated after week 4; intensity was adjusted if improvement was below 15-20%.

Weeks 56 (Strength and Postural Stability Development): Focused on enhancing strength
and dynamic balance. Exercises included glute bridges with resistance bands, side planks with leg
lifts, back extensions on Swiss balls, high knee walks, and wall push exercises. Proper movement
coordination was emphasized, and pain levels were monitored.

Weeks 7-8 (Final Strengthening and Postural Assessment): Targeted maximum postural
stability. Exercises included dumbbell side bends, dynamic planks, overhead squats, and final back
stretching routines. Posture Pro measurements were taken at the end of week 8 and compared to
baseline. If lateral deviation correction did not reach 50-70%, the program was extended with
adjusted intensity.

Post-Tests: Conducted on March 15, 2025, under the same conditions as the pre-tests to
ensure consistency and reliability.

Statistical Analysis

Data were analyzed using arithmetic means, standard deviations, and paired sample t-tests
to determine significant differences between pre- and post-test scores and assess the effectiveness
of the rehabilitation program in correcting lateral deviation and enhancing spinal function.
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Results

Table 1. Pre- and Post-Test Results for the Experimental Group

Test Pre-Test (Mean + Post-Test (Mean + Mean SD of Sig

SD) SD) Difference Difference
Flexibility 15.4167 +0.51493 20.5000 £ 0.52223 6.75000 0.86603 0.000
Posture 14.5000 + 0.52223 7.7500 £+ 0.45227 -5.08333 0.79296 0.000
Pro

Note: Significance level < 0.05 with degrees of freedom (11)

Discussion

The results of the study revealed that the applied rehabilitation program had a significant
positive effect on correcting lateral deviation resulting from lumbar disc injuries in young
wrestlers. This improvement was reflected in the post-intervention measurements, which showed
statistically significant differences between pre- and post-tests in favor of the post-test.

These findings indicate that the therapeutic exercises included in the program contributed
to strengthening the muscles supporting the spine, enhancing balance and motor stability, which
consequently reduced lateral deviation. This is consistent with the findings of Anderson et al.
(2018), who emphasized that corrective and strengthening exercises targeting lumbar and lateral
muscles play a crucial role in restoring muscular balance and mitigating deformities caused by
disc herniation. Similarly, Abd Rahman (2020) noted that rehabilitation programs based on
strengthening and balance exercises help reduce spinal problems in athletes.

The current results align with those of Smith et al. (2020), which demonstrated that
rehabilitation programs incorporating balance and muscular stability exercises significantly
improve spinal deviation in athletes with spinal injuries. Lee et al. (2019) also supported these
findings, reporting that integrating therapeutic exercises into rehabilitation programs reduces pain
and improves movement biomechanics, thereby assisting in correcting lateral deviation. In
addition, Al-Mahdi (2019) confirmed that therapeutic exercises can enhance muscular balance and
reduce postural deformities in injured athletes.

Factors Contributing to the Success of the Program

The effectiveness of the rehabilitation program in correcting lateral deviation can be
attributed to several factors:
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Use of specialized exercises: The program focused on strengthening and stretching
exercises, which enhanced lumbar stability and improved body alignment, as highlighted by Al-
Harbi (2021).

Gradual progression of training loads: The program was designed progressively according
to the severity of the injury and the athletes’ endurance levels, promoting positive development
without causing additional strain, as confirmed by Jones et al. (2017).

Integration of physiotherapy techniques: Techniques such as stretching, balance training,
and therapeutic massage were incorporated, which have been recommended by several studies,
including Al-Maghrabi (2022), emphasizing the role of therapeutic interventions in improving
lumbar injury conditions.

Based on these findings, it is recommended to implement specialized rehabilitation
programs in sports clubs to prevent and treat spinal injuries among athletes, particularly wrestlers
who experience continuous lumbar stress. Similar rehabilitation programs can also be developed
for other athletes experiencing comparable issues. According to Abu Zeid (2023), early
intervention and ongoing rehabilitation can significantly reduce the risk of lumbar injury
progression.

The results of this study reinforce the effectiveness of rehabilitation programs in improving
spinal alignment and reducing lateral deviation caused by lumbar disc injuries. They also open the
door for further research investigating the impact of rehabilitation programs on other
musculoskeletal injuries in athletes. Future studies could focus on comparing the effects of
different therapeutic programs on correcting lateral deviation and alleviating symptoms associated
with lumbar injuries.

Conclusions

The rehabilitation program proved to be effective in correcting lateral deviation resulting
from lumbar disc injuries in young wrestlers, contributing to improved spinal alignment and
reduced functional impairments. The therapeutic exercises also decreased players’ pain levels,
enabling them to move more comfortably and efficiently. Additionally, the program enhanced
physical performance and motor balance, positively influencing the athletes’ ability to return to
training and competitive activities. The results further indicate that early intervention through
specialized rehabilitation programs can limit the progression of chronic injuries and mitigate their
negative impact on athletes’ sports careers. Strengthening core muscles and improving balance
were shown to play a key role in preventing injury recurrence and reducing the likelihood of future
complications.
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Recommendations

It is recommended to integrate specialized rehabilitation programs into the treatment and
physical preparation plans for wrestlers, particularly those with lumbar disc injuries, to ensure
proper recovery. Regular spinal assessments should be conducted to detect and address any
functional impairments early, preventing further complications. Promoting sports education on
spinal injury prevention is essential, raising awareness among coaches and athletes about the
importance of therapeutic exercises and proper training techniques. Individualized rehabilitation
programs should be developed, considering players’ personal differences, to optimize correction
of lateral deviations and enhance motor performance. Further studies are encouraged to examine
the effects of various rehabilitation programs on spinal injuries in athletes, with a focus on other
high-intensity sports. Finally, collaboration between medical teams and coaches should be
strengthened to ensure the effective implementation of rehabilitation programs in a manner that
aligns with the nature of injuries and the demands of athletic performance.
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