Effect of Isokinetic Exercises Similar to
Performance to Develop Legs Strength
and Achievement of Female Long Jump

By Ansam Khazaal Jabbar



Indonesian Journal of Physical Education and Sport Science

' ?PESS
\ Indonesian Journal of Physical Education and Sport Science
d\

¢ p-ISSN 2775-765X | e-ISSN 2776-0200
‘E:E Volume 5, No. 2, March 2025 Page. 146-154
4 http://journal unucirebon.ac.id/index.php ijpess

Effect of Isokinetic Exercises Similar to Performance to Develop Legs

Strength and Achievement of Female Long Jump
sam Khazaal Jabbar'*, Abdullah Shanta Faraj’

!2Faculty of Physical Education and Sports Sciences, Basrah University, Iraq.

*Corresponding author: Ansam Khazaal Jabbarganssam.kazal@uobasrah.edu.iq
Received: 05 March 2025, Approved: 22 March 2025, Published: 30 June 2025

Abstract
Study purpose. This study aims to identify the effect of Isokinetic similar to
performance exercises to develop legs muscular strength and achievement of
female long jump, women have less muscle mass, therefore less strength, so the
strength level of female athletes must be developed in various ways, including
[EBing isokinetic exercises.
Materials and methods. The research method using experimental was used the
experimental design of random selection equivalent groups with pre- and post-
observation, Researcher selected sample intentionally, The research community
was composed of (9) national team long jumpers. The sample was selected with
(8) players, and (1) player was excluded due 8 her high achievement of 5 m.,
which affects homogeneity and equality. The wvalidity and reliability of
instruments rely on extracted coefficient of selt-truthfulness, and by test and retest
to inform tests stability.
Results: Relts of research showed that isokinetic exercises similar to
performance ha a positive effect on level of achievement among female long
jump players, which were represented in physical variables and level of
achievement, and that there were in variables of physical abilities and level of
achievement, where they excelled.
Conclusion. Concluded that experimental group that used Isokinetic similar to the
performance exercises achieved the training objects in developing the muscular
strength and achievement of female long jump. Accordingly, it was recommended
the adoption of exercises Isokinetic similar to the performance as it achieved the
training objects in developing legs muscular strength and achievement of female
long jump.
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Introduction

Scientific techniques and innovations produced by scientists in various disciplines
reap their fruits in raising the level of progress for the countries that are interested in this
aspect, and one of these fruits in the sports side is to achieve victory and progress as a result
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of the interest of scientists in the sports side through the selection of training methods,
methods and exercises built scientifically(Miguel et al., 2021)

Therefore, the choice of the correct and influential exercises in the specialized game
helps to achieve achievements as there are many exercises.(Edwards et al., 2023) including
physical, skill and tactical and each type of these exercises give constructive goals to the
player's body help him in the application of the correct performance and this sees (Shareef,
2022) Exercises are "physical Performances that are performed in various organs of the body
according to educational and scientific conditions that depend on the physiological and
anatomical side, which are performed once or several times according to the flow and perfect
agreement"(Shareef, Q. B., & Digham, 2022).

As for sports, each game has a peculiarity in training and training style in which the
exercises are applied, and for this reason, the exercises with the Isokinetic device have proven
successful in raising the physical level, especially the muscular strength of various sports, and
the track and field games. including the long jump, are one of the sports events that require
muscular strength and must be trained with this device, which is the Isokinetic that you see
(Rivera-Brown, 2022) "The Isokinetic is one of the new training methods in the development
of muscular strength, which makes it a more responsive method with special mathematical
skills".(Rivera-Brown et al., 2022) (Van, 2022) argues that "the Isokinetic maximum muscle
contraction with constant speed during the full range of motion is similar to the motor
contraction of a skill".(Van der Woude et al., 2022) Therefore, the importance of the research
is evident through the training of the muscles working in the long jump, especially the legs, to
raise the level of strength required and important to cross the horizontal distance and achieve
results and records after the appropriate exercises are used on the Isokinetic device for muscle
strength training.

The research problem was that the broad jump of sports events that require achievement
in which to raise the level of muscle strength of the working muscles and we mean the
important legs in the process of approaching and jumping to achieve the maximum horizontal
distance and achieve records, which requires developing them according to the needs of the
game for strength, whether characterized by speed or explosion and using the appropriate
exercises for it and the choice of exmises and training style has become a research problem
that requires searching for .(Wilk et al., 2024) The study aimed to identify the effect of
Isokinetic exercises similar to Performance in developing legs muscular strength and
achieving female long jump.

Through the researcher's experience in track and field games, being a former player,
coach and academic, she noticed the achievements achieved effectively in the long jump for
women do not achieve ambition and the reason for the physical aspect, especially the weak
muscular strength that does not allow the players to achieve high jump, which was discussed
with the owners of experience and specialization of coaches that attribute the use of exercises
and strength training recognized on the field and not to use the required devices of the
Isokinetic, a special device for manpower training, and perhaps its application achieves the
goal of the required training and the results (Brigido-Fernandez et al., 2022).

Materials and methods
Study Farticipants

o0 achieve the research objectives and addressing the research problem the researchers
used the experimental approach with the design of the two equivalent control and
experimental groups, the researcher determined the research community with the long jump
players of the national team in a deliberate way and their number was (9) players, after which
the sample was selected and their number was (8) players and the exclusion of a player (1)
due to the high achievement of up to (5 meters), which affects homogeneity and parity, and
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the sample was divided randomly into two control and experimental groups by (4) players for
each group and the sample B homogeneous using the coefficient of variation within each
group as well as equivalence as shown in Table 1.
Table 1. Shows homogeneity within each group and equivalence between the control and
experimental groups of the research sample

Measurements Mean Standard  Torsion .
s e . Significanc
deviation coefficient

4 e level

Heightiom 1782 152 087 47436 1624 0931 1168 Insig

Masshkg 501 0'589 "37 6541 0964 1473 0.263 Insig.

Explosive 4215 0.74 176 4235 0784 1851 0317 Insig.
power (cm.) 1 5 7

Power (rep.) 205'74 0'564 3';0 2064 0687 3328 0.193 Insig.

Achievement 310 045 145 313 0531 16.96 0074 Insig.
(m.) 2 8

Tabular (T) value = 2.447

Table 1 shows the values of torsion coefficient are limited between (+3) and (-3)
Where "goodness of sample distribution can be determined from size of the population.
Values and their proximity to each other or their dispersion and distance from each other, and
thus we have a measure of extent of homogeneity of statistical group".(Sapozhenkova et al.,

2024).

Study organization

The reseaffher used the experimental method because it suits the nature of the research.
The researcher used the experimental design called design of random selection equivalent
groups with pre- and post-observation.(Ramadhan et al., 2023) Training program for multi-
form resistance began 8/ 9/2024.
Program is appropriate for age group and subject to general goal.
Determine aim of program and objectives of each stage of its implementation.
Identifying most important training duties and easy availability of capabilities, tools.
Taking into account clear rest periods to bring appropriate formation of components of
training load

5. Gradual increase appropriate progress loads and Steps to build the proposed program:
researcher followed following steps to build and design.

ThE)scientific foundations of the tests (Validity, stability, and objectivity) have been

applied, as shown in Table 2.

B

Table 2. Shows the factors of validity, stability, and objectivity of the physical abilities and
performance of female long jump players

N Statistical Features Unit of Stability Self- Objectivit
® Tests Measurement Coefficient Validity y
1 Explosive power cm. 0.95 0.97 0.90
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N Statistical Features Unit of Stability Self- Objectivit
® Tests Measurement Coefficient Validity y

2 Legs power Rep. 0.98 0.99 0.93

3 Long jump achievement degree 0.88 0.93 0.88

Table 2. shows that the values of the correlation factors ranged between (0.88 and 0.99),
which indicates that the tests have high validity, stability and objectivity coefficients.

Stability. The tests were applied to the sample of the exploratory experiment of (4) players,
and these tests were repeated after three days and then the researcher extracted "correlation
coefficient between the results of the first and second test, where the results of all values were
higher than the tabular values, which indicated the stability of these tests".(Majid, 2016)

Validity. The researcher extracted the coefficient of self-truthfulness "by calculating the
square root of the coefficient of stability".(Khazaal, 2025) Where the results indicate the
validity of these tests when applied at any time and as shown in Table 3 .

Objectivity. Through the exploratdf) experiment and in the second test and then assigning
two specialized referees to indicate the results of the tests. After the implementation of these
tests, the data collected by each of them and then analyzed statistically through the use of
Pearson's correlation coefficient, so all values were positive and greater than the tabular
values, which indicated the objectivity Bf these tests through the strength of the relationship
between the degrees of the two referees as shown in Table 3.

Table 3. Shows the scientific foundations of the tests used on the research sample

No. Tests Coefficient Honesty Objectivity
of stability coefficient coefficient
1 Explosive power 0.95 0.97 0.85
2 Legs power 0.88 0.93 0.80
3 Long jump achievemen 0.90 0.94 0.91

Note that the tabular value is (0.632) under the degree of freedom (8) and the level of
significance (0.05)

Research Tests

1-Explosive power:

Purpose: Measurement of the explosiyEipower of the two men.

Tools: tape measure - wall - chair - chalk - recorder - registration form. Performance: The
player stands facing the wall with the shoulder of the arm holding a piece of chalk, which
begins after raising the arm up a point, and after swinging the arm high with jumping by
extending the knees, another sign is placed with the maximum height of the jump.
Registration: The distance between the first and second marks is calculated and 3 attempts are
given, provided that the best attempt is recorded.(Parraca et al., 2022)

2-Legs power test:

Objective: Measure the legs power.

Performance: Bend the knees and extend them for 20 seconds.

Devices and instruments: Stopwatch.

Test description: From a standing position, the player bends the knees and extends them
within 20 seconds, provided that the ground does not rest.
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Recording: Calculate the number within 20 seconds.(Kabacinski et al., 2022)
3-Long jump achievement test: The researcher is selected according to the international law of
athletics and given to the player three attempts.

Exploratory experiment:

On 14/10/2024, an exploratory experiment was conducted for the applied sample
through the application of exercises to know the components of pregnancy and to know the
obstacles facing the researcher.

Exercises used:

A set of required exercises for muscular strength was placed on the isokinetic device,
which gives resistance to the legs muscles qua@itatively.(Van der Woude et al., 2022) These
exercises were applied during two months and for a period of 8 weeks and the number of 24
training units, three days a week, the training intensity ranged between (85-95%), as for the
training size, the size was determined by intensity, and regarding the rest, the pulse was
adopted between the repetitions 120-130 beat/minute, and between the totals 110-120
beat/minute, and the exercises were applied during the period of special preparation.(Poole et
al., 2012).

Statis}al analysis

The researcher used the statistical program (SPSS), which included the following
statistical means: arithmetic mean, standard deviation, simple correlatio oefficient
(Pearson), test (T) for correlated samples, analysis of one-way variance Anova).(Byshevets et
al., 2019; Hartill et al., 2021)

Results
Results of pre and post-tests of the control group in physical tests:

Table 4. Shows the means of p and post-tests, standard error and calculated and tabular (t)
values of the control group in physical tests

Pre- Post- standard calculated Sig.
Tests test test
error (t) level
mean _ mean
Explosive power (cm.) 42.152 44.54 0.574 4.16 Sig.
Power (rep.) 20745  22.14 0.412 3.385 Sig.
Achievement (m.) 3.10 3.60 0.15 3.33 10 4

Tabular value of (T) at degree of freedom (3) and under probability of error (0.05) = 3.182

Table 5. Shows the means

re and post tests, standard error and calculated and tabular (t)

values of the experimental group in physical tests

Gres Eimsi- standard  calculated  Sig.

Tests test test
error (t) level

mean  mean
Explosive power (cm.) 4235 46.78 0.787 5.628 Sig.
Power (rep.) 20.64 2541 0.898 5.311 Sig.
Achievement (m.) 3.13 4.11 0.19 5.157 Sig.

Tabular value of (T) at degree of freedom (3) and under probability of error (0.05) = 3.182
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Table 6. Shows the m@ins of pre and post-tests, standard error and calculated and tabular (t)
values of the control and experimental group in physical tests

Tests control experimental calculated  Sig.
Mean  St.d Mean Std (t) level

E"plo(sc“r': )p"""“ 4454 0451 4678 0562 s3s e
Power (rep.) 22,14 0475 2541 0.674 6.869 Sig.
Achievement (m.) 3.60 0.223 4.11 0.124 3.469 Sig.

Tabular value of (T) at degree of freedom (6) and under probability of error (0.05) = 2.447

Discussion 5

According to Tables 4 and table 5 show there is a development of the control and

experimental groups in the research variables, especially the muscular strength represented by
legs explosive power, legs power, and long jump achievement.(Mahmoud et al., 2025)
This is evidence of the success of the exercises used for the two groups, which achieved the
objectives of tff training used as he sees (Wilk, 2024) The upgrading of the lev@l of sports
performance is one of the indicators of the success of the training process in order to reach the
highest levels of sports, the great development that has occurred in the methods of training is
the result of increasing interest by searching for new methods in training players and relying
on scientific foundations in planning and developing training programs that make them able
to improve digital levels.(Wilk et al., 2024)

While (Oliveira, 2024) believes that sports training aims to improve the player's
physical abilities according to the sports activity practiced and the player's level is developed
physically in addition to the methods and means of training because of their impact on the
physical aspect(de Oliveira et al., 2024)

The table 6 showed there superiority of the experimental group on the control as a result
of the use of correct training for muscle strength, especially the isokinetic device to train
muscular strength and necessary to achieve athletic achievement as he sees (Kabacinski,
2022) The performance in all sports activities depends on how the body moves, and the role
of the muscles control the performance of the body through contraction and relaxation and
the stronger the muscles, the more effective these contractions and therefore the performance
is better (Kabacinski et al., 2022).

The role of the isokinetic device comes in the development of force of all kinds,
including explosive and power, if this device is as sees it (Schindler, 2023) "lsokinetic
perform better in producing and improving power and strength, depending Olale ability to
control angle and speed during the desired range of motion, in addition to increasing the
ability of muscles to contract at a faster rate and more during the range of motion in the
joint.(Schindler et al., 2023).

In terms of strength characteristic of speed and its impact on the long jump to achieve
achievement sees (Garcia, 2024) The training with various tools have a significant impact on
the development of the characteristic of strength characteristic of speed as these exercises
depend on increasing the speed of muscle contraction because the goal of preparing muscle
strengtff] to obtain rapid strength.(Garcia-Buendia et al., 2024)

The results showed development at the level of the muscles working in the long jump,
especially the legs, to raise the required and important ability to cross the distance and
achieve results and records after the appropriate exercises are used on the Isokinetic device
for muscle strength training, and this is in line with what he confirmed by (Ding, 2024)
Isokinetic Exercises can significantly benefit athletic performance in Long jump, it allows
athletes to enhance their power while improving crucial variables related to endurance. This
endurance and explosive power type is particularly vital for track and field players. For
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example, athletes in high jump and long jump must exert maximum effort during high-
intensity middle and back-court play. (Ding et al., 2024).

Finally, the use of exercises used in the study has achieved the desired goal and raised
the level of achievement in the long jump and this is what he sees (Brigido, 2022) "The
scientific goals of sports training to reach the player to a higher level in sports achievement
and effectiveness (Brigido-Ferndndez et al., 2022).

Conclusions

Exercises (Isokinetic) similar to performance achieved the training goal in developing
legs muscle strength, and long jump achievement for female. The use of training equipment in
training physical abilities, especially the explosive power, and legs power has an impact on
achievement and records in th@fong jump. It is recommended that longitudinal studies be
conducted over various periods to determine the impact of isokinetic exercises on developing
muscular strength. Similar studies should be conducted on different types of athletics and on
different samples.
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