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Abstract
The purpose of this paper isto preparing exercises with different resistances for the purpose of 

developing electrical activity and the level of performance of spiking skill in volleyball, knowing the 
effect of different resistance exercises on the electrical muscular variables by means of the EMG device 
for the muscles of the arms between the pre and post-tests, and knowing the effect of different 
resistance exercises on developing the level of skill performance for the skill of spiking between the 
pre and post-tests of the research sampleThe researchers used the experimental method to suit the 
nature of the problem and designed a single experimental group with two tests, pre and post-tests. The 
researcher chose the research community from the volleyball industry club players for the youth 
category aged (15-16) Year for the sports season 2021-2022, which numbered 15 players. As for the 
research sample, it was chosen in a deliberate way from the specialized players for the skill of spiking 
and the opposite passing player, which numbered (7) players), where (5) players were excluded, and 
they are the free player (Libero). (2) And the two prepared players (2) and the pivot players (3) and one 
injured player because the nature of the research depends on high spiking players, and thus the number 
of sample members (7 players) and they represent the research sample more faithful representation if 
their percentage was (42%) .One of the most important results reached by the researcher is that: There 
is a development between the pre and post-tests in the variable of the accuracy of straight spiking for 
the research sample, and there is adevelopment between the pre and post-tests in the diagonal spiking 
accuracy variable for the research sample. One of the most important recommendations recommended 
by the researchers is that: Diversity in the use of modern training methods, and varied and appropriate 
training methods, works to break the deadlock and develop the level of performance in developing the 
skill of diagonal and straight spiking, and necessity of benefiting from modern training methods in 
breaking the pattern of traditional exercises and breaking the usual kinetic pattern of the sample 
members to bring about an evolution in the physical abilities and kinetic manifestations of the game of 
volleyball.
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Introduction:
Achieving high sporting achievements comes through paying attention to the training 

aspect, which aims to develop and improve skillful performance, and as a result, the achievement is 
achieved, especially if it has a scientific basis and deals with various physical and functional aspects 
that are important aspects and the main pillar for the player to reach the required level. Volleyball is 
currently witnessing a development in unconventional training methods that are commensurate with the 
players' skill and physical abilities and the developments in skill and tactics that lead to the 
improvement of various basic aspects, especially the physical, functional and skill aspects of the 
player.Working on developing some offensive skills in volleyball such as spiking through the use of 
some different resistances of the arms helps to reach accurate results and a high skill level, as these 
skills are the first offensive weapon in modern volleyball offensive tactics because of their impact on 
the defensive formations of the opposing team without Getting the ball to the prepared player in an 
easy way or getting a point directly.Here lies the importance of the research by increasing the electrical 
activity of the muscles of the arms by using different and various resistances within specialized 
exercises with the skill of spiking for the purpose of developing the level of performance of the skill of 
this offensive skill as a scientific attempt to raise a greater level of performance for the striking players 
in the game of volleyball.
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Research problem:
Spiking with its different types is one of the basic skills in the game of volleyball, which 

needs training, depends on modern training foundations, and for the purpose of reaching the level of 
performance and high achievement, and through the researcher’s follow-up to some of the age groups’ 
league matches for the Iraqi Volleyball Federation competitions, as well as taking With the opinions of 
experts, trainers and specialists for these age groups, there is a weakness in the muscular ability of the 
muscles of the arms in general during the performance of the spiking skill. In addition, the skill is 
permanently connected to the electrical activity of the muscle, and from here, the research problem for 
the current study crystallized.

Research objective:
- Preparing exercises with different resistances for the purpose of developing electrical activity and 

the level of performance of spiking skill in volleyball
- Knowing the effect of different resistance exercises on the electrical muscular variables by means 

of the EMG device for the muscles of the arms between the pre and post-tests
- Knowing the effect of different resistance exercises on developing the level of skill performance 

for the skill of spiking between the pre and post-tests of the research sample
Research hypotheses:
- There are statistically significant differences between the pre and post-tests in the level of the 

electrical activity of the muscles of the arms of the research sample.
- There are statistically significant differences between the pre and post-tests in the development of 

the skill level of spiking in volleyball for the muscles of the arms of the research sample.
Research fields:
- Human field: 200 volleyball players in the premier league in Iraq
- Time field:  (23/1/2021) to (29/1/2021)
- Spatial field: Peshmerga club hall

Research methodology and field procedures: 
Research Methodology:

The researchers used the experimental method to suit the nature of the problem and designed a 
single experimental group with two tests, pre and post-tests.
Community and sample research:

The researchers chose the research community from the volleyball industry club players for 
the youth category aged (15-16) Year for the sports season 2021-2022, which numbered 15 players. As 
for the research sample, it was chosen in a deliberate way from the specialized players for the skill of 
spiking and the opposite passing player, which numbered (7) players), where (5) players were 
excluded, and they are the free player (Libero). (2) And the two prepared players (2) and the pivot 
players (3) and one injured player because the nature of the research depends on high spiking players, 
and thus the number of sample members (7 players) and they represent the research sample more 
faithful representation if their percentage was (42%)

Table (1)shows the homogeneity of the research sample in the measurements and the variables under 
study

No. Skills
Measuring  
unit

Mean Median
Std. 
Deviations

Skewness

1 length Cm 180.5 179.5 4.63 0.460
2 weight Kg 82 82 3.34 0.336
3 the age Year 1.66 16 0.516 0.968
4 training age Year 3 3 0.632 0.555
5 Straight spiking accuracy Degree 6.714 7 1.799 -0.368
6 diagonal spiking accuracy Degree 7.571 8 2.637 -0.112

10
medium electric of the triceps 

brachii muscle (Straight)
microvolt 239.714 216.000 109.983 0.790

11
electric top of the middle head 

of the triceps brachii muscle
microvolt 544.000 517.000 149.026 -0.204

12
medium electric of the middle 
head of the deltoid muscle 

microvolt 566.857 562.000 313.059 -0.042
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(Straight)

13
electric top medial head of the 

deltoid muscle
microvolt 880.286 1000.000 365.061 -0.371

14
medium electric Straight 

pectoralis
microvolt 464.000 271.000 350.281 0.869

15 electric top straight pectoralis microvolt 635.429 560.000 332.599 0.447

16
medium electric second radial 

muscle (straight )
microvolt 221.571 209.000 92.338 0.333

17
electric top straight carpal 

muscle
microvolt 563.429 638.000 236.420 -0.642

18
medium electric triceps brachii 

muscle (diagonal)
microvolt 134.484 95.800 114.583 0.887

19
electric top medial head of the 
triceps brachii muscle 

(diagonal)
microvolt 365.300 325.000 255.648 -0.042

20
medium electric medial head of 

the deltoid muscle (diagonal)
microvolt 218.286 218.000 69.663 -0475

21
electric top medial head of the 

deltoid muscle (diagonal)
microvolt 381.286 379.000 135.981 0.694

22
Mean pectoralis major muscle 

(diagonal)
microvolt 248.571 195 122.771 0.945

23
electric top pectoralis major 

(diagonal)
microvolt 473.857 475 152.567 0.051

24
medium electric second carpi 

radial muscle (diagonal)
microvolt 110.821 133 61.464 -0.692

25
electric top second muscle 

carpal radial ( diagonal )
microvolt 338.783 260 242.766 0.391

From Table (1) it can be seen: that the values of the Skewnesscoefficient were all confined to (±1), 
which indicates the homogeneity of the research sample in the skills under study.
Determining the research variables for the studied muscles:
The researcher, in agreement with the supervisor and the scientific committee, presented a form to 
show the most important muscles that have the greatest relationship in the skill of spiking to a group of 
experts and specialists numbering (11 experts) in order to determine the most important and most 
appropriate for the research sample. After collecting and unloading the forms, the muscles that got 
(70%) were accepted.

Skill tests used in the research:
Skill test (testing the accuracy of spiking skill in volleyball (Al-Azzawi. 2007).
Determining the variables for examining the (E.M.G) device used in the research:

The two researchers reviewed the scientific sources and references concerned with the 
physiology of training. The most important physiological variables and their tests were identified:

Table (2) shows the electromyography (EMG) parameters

No.

1 Maximum capacitance of electrical activity

2 average peak electrical activity

The two researchers used a (Bluetooth) EMG device (Myotrace 400 of Noraxon Inc. USA., which is 
attached to a belt around the player’s waist, and this device works on the process of receiving the 
muscle’s electrical energy through the wires connecting it with the electrodes above the muscle. This 
works the device sends an EMG signal in the form of a (Bluetooth) signal to the receiver (Pc Interface 
Model 044) connected to a personal computer (Laptop) (Hassoun. 2008), and the EMG device is rated 
and approved by the American College of Sport Medicine
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Exploratory experience:
The two researchers conducted the exploratory experiment on Thursday 16/12/2021, at three 

o'clock in the evening, accompanied by the assistant work team, in the Al-Sina'a Sports Club hall and 
on (3) youth players from within the research community, and it lasted for two days. In addition, that 
this experiment for the researcher is a practical exercise to identify all the pros and cons that may be 
encountered during the conduct of the main experiment to avoid them. (Al-Mandalawi. 1989) the 
purpose of the exploratory experiment was as follows:

- Identifying all the problems that the researcher may face during the main experiment.
- Verify the suitability of the place for the research sample.
- Determine the appropriate time for the tests used by the study.
- Ensure the validity of the tools and devices used for research.
- Taking into account the safety of the tested players.
- Identify the number and efficiency of the assistant work team.
- The appropriate position of the cameras.

The researcher's exploratory experience showed the following:
- The suitability and validity of the tools and equipment used in the experiment.
- Suitability of the place in conducting the main experiment for the research sample.

Then the researchers found the scientific coefficients of the physical and skill tests by extracting the 
values of honesty, stability and objectivity, as shown in the following table.

Table (3)shows the degrees of the stability coefficient for the tests of the research sample

Tests stability coefficient

Straight and Diagonalspiking
Diagonal 0.86

Straight 0.93

Pre-tests:
The two researchers and the assistant work team conducted the (skill) tests over a period of 

one day in the Al-Sina’a Sports Club hall, and after giving the necessary information on how to 
perform the tests and their sequence, the researcher proceeded to conduct the tests in the research, as 
the tests took place on the first day (Sunday) 16/1/2022 The skill and physical examinations will be 
conducted on the next day at 3:00 pm.
Exercises used:

After completing the exercises related to the curriculum, they were presented to the experts, 
specialists and the supervisor to express their opinions and suggestions and their suitability, and the 
vocabulary was developed in light of them. The main experiment of the research sample took (8 weeks) 
starting from Thursday 3/2/2022 until Thursday, 7/4/2022, with three training units per week (Tuesday, 
Thursday and Friday), and the number of training units amounted to 24 training units, during which 
resistance exercises were applied to the research sample, where the work of the two researchers was 
limited to the main part of the training unit amounting to (20) minutes) using some exercises related to 
the method of resistance, which I extracted from Arab and foreign theses, letters and references, 
knowing that the team had one competitive station and did not affect the course of the training units 
during the adopted curriculum.
The exercises were started on Thursday for the period of 3/2/2022 and finished on Thursday 7/4/2022, 
and the design of the exercises by the researcher relied on scientific foundations in terms of:
- The suitability of the exercises to the level and physical abilities of the research sample members.
- Take into account the purpose of preparing these exercises.
- The two researchers took into account the appropriate formation of the training load in terms of 

(intensity, size and comfort), where the principle of the gradual load was used for (1/3) days, that 
is, three days up with intensity and the fourth down.

- The two researchers took into account the correct scientific sequence in performing the exercises 
during one training unit and distributing them according to the working muscle groups, in order to 
avoid exhaustion or fatigue, which leads to injuries to them.

- The researcher relied on the repetitions on the level of degrees of severity.
Post-tests:
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After completing the application of the exercises related to the method of resistance that she 
prepared, the researcher conducted post-tests on Tuesday and Thursday (12/4/2022 - 14/4/2022) for 
two days and in the same method (pre- tests), taking into consideration the place, time, conditions and 
sequence of the pre-tests. And the assistant team, equipment and tools as much as possible
Statistical methods: The search data was processed through the Statistical Package for the Social 
Sciences (SPSS).

Results and discussion:
Table (4)shows the difference in the arithmetic means, its standard deviation, the calculated (t) value, 
and the significance of the differences between the results of the pre and post-tests in the diagonal and 

straight spiking accuracy test.

Variables
Measuring 
unit

Arithmetic 
mean of 
difference

Standard 
deviation of 
differences

T  value
calculated

Level  
Sig

Type   
Sig

Straight spiking 
accuracy

Degree 5.714 1.254 12.060 0.000 Sig

diagonal spiking 
accuracy

Degree 6.429 1.813 9.383 0.000 Sig

Degree of freedom (7-1=6).
Significant at the error level (0.05) if the error level is less than (0.05)
Table (5) shows the difference of the arithmetic means, its standard deviation, the calculated (t) value 

and the significance of the differences between the results of the pre and post-tests in the 
electromyography measurements under study in the skill of straight spiking

Arms variable
Measuring 
unit

Arithmetic  
mean of 
difference

Standard 
deviation of 
differences

T  value
calculated

Level  
Sig

Type   
Sig

The medial head of 
the triceps brachii 
muscle

Middle Millivolts 119.143 88.339 3.568 0.012 Sig

Top Millivolts 141.286 60.486 6.180 0.001 Sig

The medial head of 
the deltoid muscle

Middle Millivolts 108.143 37.583 7.613 0.000 Sig

Top Millivolts 78.143 42.329 4.884 0.003 Sig

pectoral bone
Middle Millivolts 109.571 32.222 8.997 0.000 Sig

Top Millivolts 136.000 67.132 5.360 0.002 Sig

radial wrist seconds
Middle Millivolts 78.714 46.486 4.480 0.004 Sig

Top Millivolts 46.714 46.158 2.678 0.037 Sig

Degree of freedom (7-1=6).
Significant at the error level (0.05) if the error level is less than (0.05)

Table (6)shows the difference of the arithmetic means, its standard deviation, the calculated (t) value 
and the significance of the differences between the results of the pre and post-tests in the 

electromyography measurements under study in the skill of diagonal spiking.

Arms variable
Measuring 
unit

Arithmetic  
mean of 
difference

Standard 
deviation of 
differences

T  value
calculated

Level  
Sig

Type   
Sig

The medial head of 
the triceps brachii 
muscle

Middle Millivolts 63.430 39.684 4.229 0.006 Sig

Top Millivolts 84.700 66.062 3.392 0.015 Sig



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V14I2.721 ISSN: 1308-5581 Vol 14, Issue 02 2022

6291

The medial head of 
the deltoid muscle

Middle Millivolts 77.571 41.844 4.905 0.003 Sig

Top Millivolts 90.143 54.904 4.344 0.005 Sig

pectoral bone
Middle Millivolts 45.857 42.737 2.839 0.030 Sig

Top Millivolts 161.571 55.587 7.690 0.000 Sig

radial wrist seconds
Middle Millivolts 66.464 70.785 2.484 0.048 Sig

Top Millivolts 79.931 73.738 2.868 0.029 Sig

Degree of freedom (7-1=6).
Significant at the error level (0.05) if the error level is less than (0.05)

Discussing the results:
Through the presentation and analysis of the results of the tests for the electrical activity 

variables of the peak and average index, and as shown in the table (5) there were significant differences 
between the pre-test and the post-test and in favor of the post-test. According to the considerations and 
scientific foundations of the proven training curricula according to the trainer’s experiences and logical 
analysis that focused on the muscles of the upper extremities according to the need for the skill of 
spiking, and what distinguishes the exercises that were used by the sample and the direction of the 
specialist, which is evident through the extent of the differences in the table (6) as its goal lies in 
upgrading and developing the strength of the exercised performance to the maximum possible in order 
to achieve the highest possible hitting force and in the least possible time, as the nature of the special 
exercises used by the researcher was characterized by the nature of influencing the rapid responses of 
the muscles, by exerting the maximum force possible in the least possible time, which works positively 
On the development of explosive strength , and these exercises were positively reflected on the 
increase in strength, which was evident through the electrical activity index of the muscles of the He 
sees the peak, the average, and the extent of the increase in them.emphasizes "that increasing the range 
of motion in the joints and the muscles working on it enables these muscles to produce greater force 
during the range of motion because the muscles that are lengthened perform their function with high 
efficiency and produce a measure of strength as a result of reducing the elastic energy in the muscle 
tissue during the lengthening phase and its release during the shortening phase following this 
lengthening" (Al-Nimr and  Al-Khatib. 2017).The researchers attributes the development in the 
variables of electrical activity as well to the moment during which the players exert the maximum force 
possible to rise high to the highest point that requires a very great agreement between the outcomes of 
the different forces that are exerted through several areas of the body organs that actively participate in 
the specialized performance of the skill in order to reach the dynamism the correct movement, through 
which the economy allows the required force and time to increase the output of the thrust force, as 
increasing the output of the force requires something very important, which is the kinetic balance“In 
transferring the force between the movement of the striking arm and the moment of hitting the ball, 
which leads to an important major action in achieving a smooth and consistent consistency to increase 
the force output to move the body in the right and appropriate path and direction, through which it 
ensures the achievement of the largest starting speed of the arm to obtain the highest and best striking 
force" (Hussein and et al. 1991).The scientific sources also indicated that “advanced training results in 
an increase in the capabilities of the individual due to the performance of physical exercises for several 
days, weeks and months, by imprinting the body’s organs and muscles on the optimal performance of 
those exercises. In other words, the effect of physical exercises for the researcher works to stimulate 
muscle cells.” to normalize, which made it more economical in performing the intensity of the load” 
(Edingtion, D.W.andEdngertion, V.R)

Conclusions and Recommendations:
Conclusions:
As for the conclusions and recommendations, the researchers concluded:
- There is a development between the pre and post-tests in the variable of the accuracy of straight 

spiking for the research sample
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- There is an development  between the pre and post-tests in the diagonal spiking accuracy variable 
for the research sample

Recommendations:
As for the recommendations, the researchers recommended the following:
- Diversity in the use of modern training methods, and varied and appropriate training methods, 

works to break the deadlock and develop the level of performance in developing the skill of 
diagonal and straight spiking

- The necessity of benefiting from modern training methods in breaking the pattern of traditional 
exercises and breaking the usual kinetic pattern of the sample members to bring about an evolution 
in the physical abilities and kinetic manifestations of the game of volleyball.

- Necessity of conducting research on other skills in volleyball and other sports.
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