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Abstract 

The purpose of this paper is to identify the relationship between the mechanical analysis of the 

pivot foot for the stage of advancement and its relationship to the productive force in terms of 

the physiological activity of the skill of spiking from the center (4) in volleyball, The 

researchers relied on the descriptive approach in the survey method, as it fits with the nature of 

the research problem. The researchers identified the research community and they are the 

advanced players specializing in spiking the center (4) of the middle Euphrates clubs in 

volleyball (Daghara, Kufa, Al-Rumaitha, Al-Qasim) participating in the Premier League for 

the sports season 2020-2021, numbering (16) players (4) players for each club. The exclusion 

of (2) players for not complying with the testing period, so that the number of the research 

sample became (14) players, and they constitute (87.5%) of the research community, knowing 

that all members of the sample are players who strike with the distinctive right arm and the 

opposite foot is the left foot (the pivot foot) that All tests were carried out for the privacy of 

the center, One of the most important results reached by the researchers is that all the values of 

mechanical analysis and the productive force of the pivot foot for the advanced stage of the 

skill of spiking from center (4) in volleyball in the research sample were distributed naturally, 

except for the variables (pressures Ave). 

Keywords: mechanical analysis, pivot foot for the stage of advancement, productive force, 

physiological activity, skill of spiking from center (4) in volleyball. 

Introduction: 

The diligent scientific work in various fields of scientific research has taken a wide line 

in the progress and rapid development in achieving the highest levels in various sports, whether 

in a team or individual games and the upgrading of this level did not come from a vacuum. The 

research process in form, structure and organization is consistent with the state of the new 

development of the methods, methods and means used. Scientific development has added many 

new and modern methods in line with the nature and capabilities of the players through the 

coaches’ quest to choose the best and latest methods that suit the specialized activity, and 

accordingly, scientific research has tended Towards the study of various sciences, including 

chemistry, biomechanics and sports physiology and their use in order to raise the level of 

athletes in all sports because of these sciences of fundamental importance in developing and 

evaluating training methods, and knowing the responses and adaptations that occur during the 

practice of sports activity, in order to reach the desired level. Among the games that have gained 
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great attention in recent times is volleyball, which is one of the most popular games in the 

world, and volleyball requires great muscular ability to perform its skills, and when we look at 

the nature of performance, we find that it needs high energy to perform the motor duty with 

strength and speed. It requires players when perform their skills. And that the relationship 

between the basic skills of volleyball and its various physical requirements is a close 

relationship that must be taken into account when preparing the players, and one of the most 

important basic technical skills in the game of volleyball is spiking which is one of the decisive 

skills for the results of matches, and this skill is related to the strengths of the fulcrum during 

the performance. From the foregoing, the importance of research in setting numerical values 

through the mechanical analysis of the stage of advancement and the nature of the relationship 

between it and the productive force of the skill of spiking from center (4) in volleyball is 

evident. 

Research objective: 

- Identify  mechanical analysis of the pivot foot for the stage of advancement and its 

relationship to the productive force in terms of the physiological activity of the skill of 

spiking from the center (4) in volleyball 

Research methodology and field procedures:  

Research Methodology: 

 The selection of the research method that fits with the research problem and how to 

reach a solution to the problem, in addition to that, the nature of the phenomenon addressed by 

the researcher is what determines the type of method used and its objectives, so the researchers 

relied on the descriptive approach in the survey method because it is consistent with the nature 

of the research problem. 

Community and sample research: 

 The researchers identified the research community and they are the advanced players 

specializing in spiking the center (4) of the middle Euphrates clubs in volleyball (Daghara, 

Kufa, Al-Rumaitha, Al-Qasim) participating in the Premier League for the sports season 2020-

2021, numbering (16) players (4) players for each club. The exclusion of (2) players for not 

complying with the testing period, so that the number of the research sample became (14) 

players, and they constitute (87.5%) of the research community, knowing that all members of 

the sample are players who strike with the distinctive right arm and the opposite foot is the left 

foot (the pivot foot) that All tests were carried out for the privacy of the center. 

Study variables: 

The study variables included the following: 

First: the mechanical variables, including: 

1. Pressures Max. 

2. Pressures Ave. 

3. Hallux thumb 

4. 2nd/ 3rd toes 

5. 4th/ 5th toes 
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6. Medial mid-foot 

7. Lateral mid-foot 

8. Medial heel 

9. Lateral heel 

Second: Total Forces: 

Third: Physiological variables, including: 

1- Creatine Phosphate CP. 

2- CPK enzyme. 

3- Adenosine Triphosphate ATP 

Fourth: the spiking from the center (4): 

Determining the parameters of the Dayn foot 3 device and system: 

      The biomechanical functions of performing the skill of spiking beating were determined 

from Center (4) according to the (Dynavut 3) device and system from the French company 

TECHNO CONCEPT, a global company in the manufacture of mechanical devices that 

simulate sports performance. 

The measurements of the variables were recorded according to the readings of the device (Dayn 

foot 3), which gives the readings to the data and according to the following classifications: 

First / Static: The stage of executing the spiking strike from the center (4), the moment of 

getting up and moving up the left foot (the pivot foot). 

Report of name of the examinee : Jaafar Hussein   

Capture 8 june 2021 - 11:14  

Shoe size:44 

Duration:5s                                                                  
Capture mode: Static 
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Figure (1) shows the rate and maximum pressure of the left foot (the pivot) in the stage of rising to 

perform the spiking from the center (4) 

 

Figure (2) shows the pressure variable for the left foot (the pivot) in the stage of getting up to perform 

the spiking from the center (4) 

 

Figure (3) shows the values and functions of the force distribution of the left foot (the pivot) in the 

stage of getting up to perform the spiking from the center (4) 

Measurement of physiological variables: 

Physiological variables (creatine phosphate CP, CPK enzyme, adenosine triphosphate ATP) are 

measured by drawing blood samples immediately after exertion by performing 10 attempts of spiking 

from the center (4) consecutively between one attempt and another for a period of time until the pulse 

returns to 120 beats Then, blood samples are taken into special tubes for preserving normal blood and 

transferred to the laboratory. 

Main experience: 

       The main experiment was conducted for the days (Tuesday, Wednesday, Thursday) corresponding 

to (18-19-20/9/2021) and the procedures were as follows: 

The first, second and third day: The measurement of the variables of measuring the mechanical variables 

and the productive strengths of the foot areas was carried out using the sports movements analysis 

system (Dynafoot3) and the physiological variables on Tuesday, Wednesday and Thursday 

corresponding to 18-19-20/9/2021 at (10) in the morning in the closed hall In the College of Physical 
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Education and Sports Sciences, University of Al-Qadisiyah, with (5) players for the first and second 

day and (4) for the third day. 

Statistical methods: The search data was processed through the Statistical Package for the 

Social Sciences (SPSS). 

Presentation, analysis and discussion of the results: 

Presenting the results of the mechanical analysis and the productive force of the pivot 

foot for the stage of advancing the skill of spiking from center (4) in volleyball: 

Table (1) shows the description shows the results of the anatomical and mechanical analysis 

and the productive force of the pivot foot for the stage of advancing the skill of spiking from 

the center (4) in volleyball 

 

 

No. variables 

Samp
le 

numb

er 

lowest 

value 

highe

st 
value 

Arithmetic 

mean 

Standard 

deviation 

Skew 

ness 

Standard 
error of  

Skew 

ness 

kurtosis 

value 

Standard 

error of  
kurtosis 

1 

 
 

mechanic

al 
variables 

 

 
 

pressures 
Ave 

14 528 651 555.3571 29.9938 2.738 0.597 2.016 1.154 

2 
pressures 

Max 
14 560 710 622.4286 61.2268 0.245 0.597 -1.858 1.154 

3 Hallux 14 7.6 11.5 9.4429 1.77795 0.261 0.597 -2.172 1.154 

4 2nd/ 3rd toes 14 9.7 14.3 12.4071 1.67169 0.054 0.597 -1.765 1.154 

5 4th/ 5th toes 14 9.5 11.9 10.6786 1.0267 0.223 0.597 -2.104 1.154 

6 
Medial mid-

foot 
14 12.9 15.9 14.5714 1.23937 -0.071 0.597 -2.138 1.154 

7 
Lateral mid-

foot 
14 14.1 15.7 15.3429 0.43978 -2.146 0.597 2.681 1.154 

8 Medial heel 14 9 13.9 11.7429 1.93379 0.025 0.597 -1.834 1.154 

9 Lateral heel 14 9.8 13.2 11.6571 1.36196 0.066 0.597 -2.037 1.154 

10 

 
productiv

e force 

 
 

Total Forces 14 68.1 92.2 80.35 10.0382 0.165 0.597 -2.064 1.154 

11 

Physiolog
ical 

variables 

ATP 14 27 58.8 40.9743 9.7551 -0.038 0.597 -0.8 
1.154 

12 CP 14 73.5 
157.

99 
122.5686 27.8768 -0.749 0.597 -0.701 

1.154 

13 cpk 14 89.8 
159.

9 
122.6012 24.2767 0.171 0.597 -1.16 

1.154 

14 

skill 

performa

nce 

Spiking 

Position 4 

 

14 7 9 7.7857 0.80178 0.437 0.597 -1.229 1.154 
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Figure (4) shows the arithmetic means of the mechanical variables and the productive force of the 

research sample 

 

Figure (5) shows the arithmetic means and standard deviations of the physiological activity of the 

muscles in the research sample 
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Figure (6) shows the arithmetic means and standard deviations of the skill performance of spiking 

from center (4) in the research sample. 

It is clear from Table (1) and Figures (4, 5, 6) a description of the results of the mechanical 

analysis and the productive force of the pivot foot for the advancement stage in terms of the 

physiological activity of the skill of spiking from center (4) in volleyball through the values of the 

arithmetic means and standard deviations that show the amount of dispersion For each variable, through 

which the different distributions were identified, as the table showed that all values were under the 

moderation curve through the values of the normal distribution of the sample members for each variable, 

as the variables were normally distributed because the skew values were (±1), except for the (pressures 

Ave) variables. . 

The researchers also proceeded to extract the kurtosis for the values of the variables for the 

purpose of describing the characteristics of the recurring distributions of the values of the variables 

studied more broadly, as the kurtosis expresses another measure of the normal distribution that works 

in harmony with the skewness, and it represents the degree of height of the top of the distribution in 

relation to the normal distribution. 

Presenting the correlation relationship between the mechanical analyses of the pivot foot for the 

stage of advancement of the productive force in terms of the physiological activity of the skill of 

spiking from center (4) in volleyball: 

Presenting the correlation relationship between the mechanical analyses of the pivot foot for the 

stage of advancing the productive force of the skill of spiking from center (4) in volleyball: 

Table (2) shows the correlation between the mechanical analyses of the pivot foot for the stage of 

advancement of the productive force of the skill of spiking from center (4) in volleyball 

Variables  correlation 
Contribution 

percentage 

Change in 

contribution 

percentage 

Regression 

Analysis 
Level sig 

Medial mid-foot 0.579a 0.336 0.280 6.063 0.030a 

Medial mid-foot 

pressures Max 
0.750b 0.563 0.483 7.082 0.011b 

Medial mid-foot 0.862c 0.742 0.665 9.600 0.003c 
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From Table (2), when studying the correlation between the mechanical analysis of the 

pivot foot for the stage of advancement of the productive force for the skill of spiking beating 

from the center (4) in volleyball (by gradient regression method), the (Medial mid-foot) 

variable came as the most important variable, as the value of the coefficient reached Correlation 

(0.579), contribution rate (0.336) and change in contribution percentage (0.280), which is the 

highest contribution rate among the variables of mechanical analysis of pivot foot for the stage 

of advancement of the skill of spiking from center (4) in volleyball (pressures Ave, pressures 

Max, Hallux, 2nd/3rd toes, 4th/5th toes, Medial mid-foot, Lateral mid-foot, Medial heel, 

Lateral heel) with productive force. 

The variable (pressures Max) came in the second order, as the value of the correlation 

coefficient was (0.750), the contribution ratio (0.563) and the change in the contribution rate 

(0.483), which is the second highest percentage of contribution among the variables of the 

mechanical analysis of the pivot foot for the stage of advancement of the skill of spiking beating 

from the center ( 4) Volleyball with productive force, while the variable (pressures ve) the rate 

of pressures came in the third order, as the value of the correlation coefficient was (0.862), the 

contribution rate (0.742) and the change in the contribution rate (0.665), which is the third 

highest contribution rate among the mechanical analysis variables The focus of the stage of 

advancement of the skill of spiking from center (4) in volleyball with productive force, while 

the variable (Hallux) came in the fourth order, as the value of the correlation coefficient was 

(0.816), the contribution rate (0.666) and the change in the contribution percentage (0.605), 

which is the third highest percentage Contribution among the variables of the mechanical 

analysis of the pivot foot for the stage of advancement of the skill of spiking from the center 

(4) in volleyball with the productive force, while the variables (2nd/3rd toes, 4th/5th toes 

Lateral mid-foot, Medial heel, Late) did not appear ral heel) through the regression equation 

because it stopped extracting another variable. 

 

pressures Max 

pressures Ave 

Medial mid-foot 

pressures Max 

pressures Ave, Hallux 

0.816d 0.666 0.605 10.952 0.002d 
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Figure (7) shows the shape of the relationship and the spread between the mechanical 

analysis of the pivot foot for the stage of advancing the productive force of the skill of spiking 

from the center (4) in volleyball 

Presenting the correlation relationship between the physiological activities of the pivot 

foot for the stage of advancing the productive force of the skill of spiking from center (4) 

in volleyball: 

Table (3) shows the correlation between the physiological activity of the pivot foot for the stage 

of advancement of the productive force in terms of the electrical and physiological activity of 

the skill of spiking from the center (4) in volleyball 

 

From Table (3), when studying the correlation between the physiological activity of the 

pivot foot for the stage of advancement of the productive force of the skill of spiking from 

center (4) in volleyball (by the gradient regression method), the Cpk enzyme variable came as 

the most important variable, as the value of the correlation coefficient was (0.770). And the 

contribution ratio (0.593) and the change in the contribution rate (0.559), which is the highest 

contribution rate among the physiological activity variables of the pivot foot for the stage of 

advancement for the skill of spiking from center (4) in volleyball (ATP, CP, Cpk) with 

productive force. 

The variable (ATP) adenosine triphosphate came in the second order, as the value of 

the correlation coefficient was (0.897), the contribution ratio (0.804), and the change in the 

contribution ratio (0.769), which is the second highest percentage of contribution among the 

variables of the physiological activity of the pivot foot for the advancement stage of the skill 

of spiking beating from the center ( 4) In volleyball with the productive force, while the variable 

(CP) creatine phosphate did not appear in the regression equation because it stopped extracting 

another variable. 

Variables 
correlati

on 

Contribution 

percentage 

Change in contribution 

percentage 

Regressio

n Analysis 

Level 

sig 

Cpk 0.770a 0.593 0.559 17.499 .001a 
Cpk , ATP 0.897b 0.804 0.769 22.601 .000b 
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Figure (8) shows the shape of the relationship and the spread between the physiological 

activities of the pivot foot to the stage of advancing the productive force of the skill of 

spiking from the center (4) in volleyball 

Discuss the results: 

Discussing the correlation between the mechanical analysis of the pivot foot for the 

stage of advancing the productive force of the skill of spiking from center (4) in 

volleyball: 

        Through table (2), a set of simple and multiple correlations appeared between the 

mechanical analysis of the pivot foot for the stage of advancing the productive force of the skill 

of crushing beating from center (4) in volleyball through the use of the multiple regression 

equation. The researchers consider the emergence of the variable (medial mid-foot) in the 

middle of the medial foot as the most important variable in studying the correlation between 

the mechanical analysis of the pivot foot and the stage of advancing the productive force of the 

skill of overwhelming spiking from the center (4) in volleyball (by gradient method) among 

the variables of the anatomical analysis of the foot Concentration for the advancement stage of 

the skill of striking from center (4) in volleyball (pressures Ave , pressures Max , Hallux , 

2nd/3rd toes , 4th/5th toes, Medial mid-foot, Lateral mid-foot, Medial heel, Lateral heel ) As a 

result of mechanical work and the role of the medial mid-foot in increasing the productive force 

of volleyball players during the process of advancement (upgrading) to perform the crushing 

strike from the center (4) to the pivot foot, the study of the mechanical aspects related to the 

movement gives new and fundamental results that help to understand the nature, minutes and 

mechanism of those movements. And that the human body has both mechanical and biological 

properties, so they must be taken into consideration when studying any kinetic skill “And that 

these properties have a great degree of freedom of movement with respect to its ends, which is 

possible to affect the forces between the parts of the kinematic chain on the one hand, and the 

effect of the forces of the body on the surface of the earth on the other hand“. (Hochmuth. 

1999). 

            As the method of performing the skill of crushing beating from Center (4) depends 

primarily on the performance technique, as it requires complete control over the movement of 
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the different parts of the body during the execution of the jump and the completion of the skill 

duty, as it is characterized by a certain quality of complex difficult performance, and the 

difficulty in motor performance stops as a result of multiple The technical and sequential stages 

with high accuracy for this skill to reach its mechanical goal, which is to rise (up) to the highest 

point when spiking the ball, which is performed in a short time. 

        For this, the process of linking between the productive force of the pivot foot and the 

mechanical variables according to the system (3 Dyna foot), including the middle of the medial 

foot, which took the first sequence among the other mechanical variables, gives a clear 

significance and importance to this biomechanical variable during the process of getting up to 

do the crushing beating from the center (4). 

             As for the variable (pressures Max, pressures Ave), the maximum pressures and the 

rate of pressures, the researchers believe that one of the most important reasons for the 

emergence of these two variables and in the second and third order among the variables of the 

mechanical analysis of the pivot foot for the advancement of the skill of the crushing beating 

from the center (4) in volleyball with the productive force is that The amount of pressure 

applied to the ground by the pivot foot during the process of getting up to perform the crushing 

strike increases with the height of the productive force of the foot, meaning that the relationship 

is direct between them, as the maximum pressures and the rate of pressures and their quantity 

depend on the position of the player’s body and the direction of his movement, as the more the 

position of the player’s body and the direction of his movement Correctly and in a comfortable 

position from the moment of standing and preparing to approach and get up and get the 

appropriate height as it increases the possibility of achieving the correct and effective 

performance of the crushing blow. Therefore, the results obtained for the distribution of forces 

through the (3 Dynafoot) devices, which were really very accurate, clarify and shed light on 

several things that help the athlete and those in charge of the training process to benefit from 

them, especially the effect of the forces and pressures imposed on the foot, especially the pivot 

foot of the volleyball player while getting up to do spiking from the center (4). Therefore, 

knowing the areas on which a greater amount of forces exerted towards the earth is located and 

working to increase these forces will contribute to achieving higher heights, according to the 

principle of Newton's third law, for every action has a reaction equal in magnitude and opposite 

in direction (Mardan and Rahman. 2018). Achieving high rise and advancement is one of the 

goals of the spiking to meet the ball at the highest point above the net. 

        While the variable (Hallux) appeared in the fourth-order among the variables of the 

mechanical analysis of the pivot foot for the advancement stage of the skill of spiking from the 

center (4) in volleyball with the productive force, the researchers believe that one of the reasons 

for this is that the motor transfer process during the process of advancement and upgrading to 

do the beating The crushing center (4) we note that the last point of contact with the ground 

before disengaging is the thumb, and therefore the strong and high relationship between the 

productive force and the thumb is a real logical relationship that shows the importance of this 

vital part in the foot. Through the development of biomechanical scientific techniques, 

including the 3 Dynafoot system, he made before us important ways to reach the minutes of 

movements, their importance and their role in sports movements, especially the mechanical 

processes of those movements. 
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        The researchers believe that what the player seeks to achieve is to reach the highest height 

very quickly to hit the ball in the main stage of the performance stages. The movement of the 

arm alone is not sufficient to affect spiking the ball and directing it to the opponent’s court. 

Rather, the movement of the arm must accompany the movement of the trunk because “The 

torso is the center of strength in the body because it is very large and its muscles are large, 

representing almost half of the body“ (Mahjoub. 2002) 

       In order for the kinetic task to be strong and influential, the kinetic transfer of the variables 

continues until it reaches the movement of the arm to gain kinetic energy after stopping the 

movement of the trunk before directing the arm to hit the ball. The kinetic transfer of the leg 

and the torso and then the movement of the arm to hit the ball after transferring and converting 

the potential energy into kinetic energy of the arm and then to spiking the ball to direct it and 

accomplish the kinetic duty, as the nature of the forces is useful in movement and the reason is 

to convert the forces acquired by the body from its horizontal or semi-vertical shape Vertical 

and this requires art in how to transform these forces (Muhaibes. 2019), and it is noticeable 

from these results the relationship of the toe to the (productive force. ) in the transfer of forces 

from the middle of the foot to the toes, which  are the last areas of contact of the left foot with 

the ground. 

        In our study in biomechanics, we focus on two effects related to force the first is the effect 

that any force has on any part or solid body, while the second effect is the effect that any force 

has to change the shape of the body or substance (Ali. 2007). 

Discussing the correlation between the physiological activity of the pivot foot for the stage 

of advancing the productive force of the skill of spiking from center (4) in volleyball: 

              Through Table (3), there appeared a set of simple and multiple correlations between 

the physiological activity of the pivot foot for the stage of advancement of the productive force 

of the skill of spiking from center (4) in volleyball through the use of the multiple regression 

equation. 

         The researchers believe that the emergence of the Cpk enzyme variable (Cpk) as the most 

important variable when studying the correlation between the physiological activity of the pivot 

foot for the stage of advancement of the productive force for the skill of crushing from center 

(4) in volleyball (by the gradual gradient method) is among the variables of the physiological 

activity of the pivot foot for the stage of advancement of the skill The crushing beating from 

the center (4) in volleyball (CPK, ATP, CP) due to the fact that the nature of the performance 

exerted increases the physiological activity of the vital activities in the body to serve the motor 

side, which is characterized by the speed of work that is maximally and this is what 

distinguishes the skillful performance of the crushing beating from the center ( 4) That is, 

within the work of the phosphate system related to the more productive force, and this 

physiological activity that occurs is accompanied by an increase in the activity and 

effectiveness of the enzyme (CPK), if the main functions of enzymes is the process of 

accelerating chemical reactions inside the muscle cell to release the necessary energy, as 

muscle activity is accompanied by a chain Among the reactions in which enzymes contribute 

as cofactors, is an active active contribution, and thus the activity of enzymes that act as 

cofactors in the anaerobic metabolism process increases (Al-Marebi. 1987). 
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         And that (CPK) enzyme is one of the important and direct factors in accelerating the 

release of energy in the body by rebuilding ATP)) as the phosphate system in rebuilding ATP 

depends on the chemical compound creatine phosphate, so the enzyme (CPK) transfers the 

phosphate group from the compound creatine phosphate (Creatine Phosphate) to adenosine 

diphosphate (ADP) to form adenosine triphosphate (ATP) and creative (Creatine), and vice 

versa and the player needs the energy to continue physical performance as “the energy that is 

released during the fission of adenosine triphosphate (ATP) is the direct source of energy that 

The muscle uses it to perform the required work, but the amount of (ATP) stored in the muscle 

is very small, not enough to produce energy for more than a few seconds, without the presence 

of (ATP) in the muscle cell, there will be no movement or muscle contraction, so it is constantly 

rebuilding ( ATP) by means of (ATP) remodelling systems” (Al-Marebi. 1987). 

      The enzyme (CPK) in the muscles increases in order to produce energy to perform the 

required muscular effort. An increase in its percentage in the blood is an indication of the 

improvement of the activity of this enzyme in the body in general and locally in the working 

muscles in particular, as the percentage of this increase reaches 2-3 times the case Natural, 

intense exercise leads to an increase in the proportion of (CPK) in the blood than its normal 

rate, so its high rate is normal for athletes (Allawi and Abdel-Fattah. 1984). 

The researchers see the emergence of adenosine triphosphate (ATP) variable as the second 

most important variable when studying the correlation between the physiological activity of 

the pivot foot for the stage of advancement of the productive force for the skill of crushing 

from center (4) in volleyball (by gradient method) among the variables of the physiological 

activity of the pivot foot for the stage of advancement For the skill of crushing from center (4) 

in volleyball (CPK ATP, CP) because adenosine triphosphate is the outcome of the chemical 

reaction and physiological activity of volleyball players during the performance of the crushing 

strike from center (4), which requires the player to sharpen all his Energy to carry out the motor 

duty, and here the separation for work and physiological activity will be distinguished by the 

players who have a large muscle contraction force and a high productive force for the pivot 

foot as a result of spiking the ground hard, that they have high levels of ATP compared to other 

less effective players, and this is an accurate indicator of the nature of the physiological activity 

associated with performance. An accurate and important measure that puts in front of coaches 

numerical values about what the players possess performance-related abilities that qualify them 

to carry out the motor duty and produce a force that helps them to jump and reach To the highest 

point to hit the ball during the spiking. Without the presence of ATP in the muscle cell, there 

will be no movement or muscle contraction, so it is constantly being formed and re-forming 

ATP through restructuring systems (Salama. 2000). 

     In addition, the process of building ATP depends on the energy system used according to 

the intensity of the performance, and since the performance of the skill of crushing from center 

(4) depends on the maximum anaerobic work, that is, its dependence on the phosphate energy 

system for a building. 

Conclusions and recommendations: 

Conclusions: 

   Through the presentation, analysis and discussion of the data, the researchers reached the 

following conclusions: 
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- All the values of mechanical analysis and the productive force of the pivot foot for the 

stage of advancement of the skill of crushing from center (4) in volleyball in the research 

sample were distributed naturally, except for the variables (pressures Ave). 

- There is a high correlation between the skill performance and the productive strength of 

the pivot foot for the stage of advancing the crushing strike from center (4) in volleyball. 

- The appearance of the Cpk enzyme variable is the most important variable when studying 

the correlation between the physiological activity of the pivot foot for the stage of 

advancing the productive force of the skill of spiking from center (4) in volleyball. 

Recommendations: 

- Those in charge of the volleyball training process must be familiar with the rules of 

mechanical analysis accompanying the performance, which depend on the basic principles 

of kinesiology, anatomy and biomechanics related to the movement of the volleyball 

player. 

- Focusing on the stage of advancement and upgrading in the performance of the crushing 

beating skill from the centre (4) and studying the work of the opposite foot of the 

distinguished arm because of its importance in the nature of the specificity of the center. 

- Benefiting from the results obtained from the Dynafoot 3 system in identifying areas of 

strength and weakness, which can be used in the selection process and selection of 

distinguished volleyball players and diagnosing defects and weaknesses in performance 

for the skill of overwhelming beating from the center (4). 

- Focusing serious attention on the results of the physiological activity accompanying the 

stage of advancement of the pivot foot and the productive force of the skill of crushing 

from center (4) in volleyball because it gives important indications about the changes 

taking place for each player and the extent of physiological activity related to motor 

performance. 

References: 

1. Adel Abdel-Basir Ali. 2007. Biomechanics, evaluation, and analytical measurement in 

physical performance. i 1 . The Egyptian Library for Printing, Publishing and Distribution, 

Alexandria.  

2. Al-Mared,  p. 89.. 

3. Bahaa El-Din Salama. 2000. Physiology, Sports and Physical Performance, 1st Edition, 

Dar Al-Fikr Al-Arabi, Cairo, p. 82. p. 165 

4. Gerd Hochmuth. 1999. Biomechanics and scientific research methods for sports 

movements. Translated by Kamal Abdel Hamid, Book Center for Publishing, Cairo: 1, p. 

18. 

5. Hussein Mardan and Iyad Abdel Rahman. 2018. Biomechanics in Sports Movements, 

Najaf Al-Ashraf, 2nd floor, company 

6. Muhammad Abdullah Muhaibes. 2019. Biomechanical analysis according to the Dynavut 

system, with its fixed and mobile types, for the centers of specialization of crushing and 

some biokinetic variables and the accuracy of performance in volleyball, PhD thesis, 

College of Physical Education and Sports Sciences, University of Al-Qadisiyah, p. 81. 

7. Muhammad Hassan Allawi and Abu Al-Ela Ahmed Abdel-Fattah. 1984. Physiology of 

Sports Training, Cairo, Dar Al-Fikr Al-Arabi, p. 353. 



INTERNATIONAL JOURNAL OF SPECIAL EDUCATION Vol.37, No.3, 2022 

3648 

8. Safaa Razuqi Al-Marebi. 1987. An Introduction to Biochemistry, Baghdad, Dar Al-Kutub 

for Printing and Publishing, p. 67 

9. Wajih Mahjoub. 2002.Kinesiology (kinetic learning), Dar Al-Fikr Al-Arabi, p. 224. 

 

 


