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Introduction: 

Biomechanical variables in the sports field provide an opportunity to study 

the details of technical performance and objective judgment at the level of 

mastering skill performance, which in turn contributes to the improvement 

of sports technique by correcting and developing it according to the latest 

scientific theories in the educational and training process.( Cicchella, 

Antonoio5002), (Carr, c7991), (Frank Pyke5072), biomechanics is 

considered one of the sciences that is interested in studying human 

performance from the point of view of structural structure and muscle work 

in addition to motor principles and biomechanical indicators that require 

accuracy of analysis, and is also interested in studying the course of 

movements, their manifestations and angles of the joints of the body to 

provide the mechanical foundations associated with skill performance 

objectively, which contributes to the development of performance, (5007 

Andrew Little), ((Branko, et al 5002, (Burnett, et al 5072), (David La 

Valle500, and attention has recently turned to how to apply the 

foundations, laws and scientific theories obtained from the physical and 

mechanical sciences to the development of human performance and 

contribute to improving the level of skilled performance. Jamal Aladdin 

nahidalsbag5001, Adil Kamal and Islam mustafin5050 (Alexander, 

R.&Vernon,A.7999), (Sawsan Abdel Moneim et al. 7997), (Mohamed 

Brega and khairyeh Al-sakariyy5005). 

Directing certain biomechanical indicators to establish 

an evaluative framework using the characteristic curve 

for the top spinning skill in wrestlers. 
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Finding the ideal technical performance as a characteristic curve in the light 

of biomechanical indicators and performance requirements is a solution to 

the motor problems posed and the objective basis for the performance 

evaluation process, as well as the initial reference for the success of the 

training process.  Lliot , b. h 7995)) ،(Schubin, m. and schustin, b,5000), 

(Aweys Al-Jebali, 5007), (Mohammed bereqa and khairyeh Al-sakriy, 

5005), Carr, c, 7991) ) the skill of the middle Barma is considered one of 

the important skills in the sport of wrestling, as it is considered one of the 

offensive skills of wrestling players, it occupies the first place in 

accumulating points in the world championship 24 (22324:) of the total 

movements performed, and also occupied the first place in the world 

championships of Greco-Roman wrestling from 5077 to 5072, and 

therefore the player must have a large amount of strength that qualifies him 

to overcome the opponent using the skill of the middle Barma. 

(Mohammad Al-Rubi 5002), (Tülin Atan, Osman Imamoğlu 5055), 

(Tunnemann H5077). 

The top spin skill is one of the essential techniques for wrestlers, requiring 

an in-depth study of performance details through biomechanical analysis 

tools and the examination of elite athletes' performances. This allows for 

identifying objective evaluation methods, contributing to the advancement 

of training programs. Consequently, keeping up with technological 

developments has become increasingly necessary, underscoring the 

importance of biomechanical analysis for the execution of the top spin skill 

in wrestling. 

Many reference studies have addressed this trend as Renger study in (7994) 

with the theme "Preview of the profile of mood states (POMS) in the 

prediction of athletic success", the study of Feng-Jen Tsai, Vu Liu", Shau-

Hua Chen"", and Vun-Ching Huang (5002), her topic "Biomechanical 

Characteristics and EMG Activities of weighed", the study of Umaima Al-

Ajmi (5002), her topic "building a calendar system using the characteristic 

curve most suitable for the dynamics of triple-shot shooting from jumping 

in basketball", the study of Ihab Abdul Basir (5070), and her topic 

"graphical network for diagnosing kinematic pushing Al-Jalla", the study of 

Mahmoud Al-Mutbouli (5074), and its topic "comparison of the curve of 

Biomechanical characteristics of the skill of bending backwards (front and 

back teeth) in the sport of wrestling", and the study of Shima Hassan(5055) 

directing some biomechanical indicators to put an orthopedic basis in the 
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light of the characteristic curve of the skill of discus throwing, and the 

study of Samiha Najah (5078) with the theme "Building a calendar system 

using the characteristic curve of the dynamics of long jump performance", 

and Emad Salib study (5050) with the theme "the impact of functional 

strength training on some biomechanical indicators and the effectiveness of 

the skill performance of the back throw face-to-back for wrestlers" 

Despite the importance of the characteristic curve in identifying the 

biomechanical characteristics of ideal performance, the possibility of using 

it in evaluation may be not widespread, each variable may be used 

separately, which makes it difficult for us to use these curves in evaluating 

performance and passing a judgment on it, so the two researchers 

conducted this study to design a characteristic curve using the 

biomechanical indicators of some current through the guidance of some 

biomechanical indicators To establish a calendar basis using the 

characteristic curve of twine skill from above for wrestling players. 

Research objective:    

- Directing some biomechanical indicators to establish a calendar basis 

using the characteristic curve of twine skill from above for wrestling 

players.  

The research question: 

- Is there a correlation between some biomechanical indicators under 

study and the level of twine skill performance of top wrestling players? 

Materials and Methods 

Research methodology: the descriptive methodology was used to suit the 

nature of the research. 

Research sample: the research sample was selected in a deliberate way, 

and they are (twelve) players from the Champions of the Republic in the 

sport of wrestling and registered with the Egyptian Wrestling Federation, 

they were distributed as follows:  two players for the Reconnaissance 

experience, (ten) players for the basic experience. 
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Table1: Statistical Indicators Describing the Research Sample in 

Terms of Body Mass, Chronological Age, Training Age, and Selected 

Anthropometric Variables of the Sample. 

Variants 
Measurement 

Unit 

Median 

Broker 

Arithmetic 

Average 

Standard 

deviation 

Torsion  

Skewness 

Coefficient 

Total length Cm 712 7153222 43259 -73522 

Length of the lower limb Cm 700 7003222 53271 03291 

Trunk Length Cm 97 903441 73258 -03422 

Arm Length Cm 15 153441 23022 03422 

Humerus length Cm 22 253822 03142 -03422 

Mass Kg 48 483222 73258 03422 

Chronological age 

(lifetime) 
Year  50 793441 73258 -03422 

Training age (Time) Year  4 23822 03589 -73125 

It is clear from Table No. (1) the median, arithmetic mean, standard 

deviation, torsion coefficient of mass, Time age, training age and some 

anthropometric variables, that all values of standard deviations are lower 

than the arithmetic averages, and that all values of the torsion coefficient 

range between 2, which indicates that the study sample represents a 

moderate community. 

data collection tools and devices: special tools for imaging and kinetic 

analysis, and special tools for anthropometric measurements were used. 

Survey (Pilot) study: the survey study was conducted on (5) players from 

outside the basic sample on 72/75/5052 at Tanta Sports Club, with the aim 

of adjusting the variables of video shooting for the purpose of kinetic 

analysis, determining the angle and dimensions of the camera from the 

technical performance of the skill, as well as determining the location of 

the calibration model. 

The Main Study: 

- The technical performance of the top spin skill was recorded for the 

players for biomechanical analysis on 72/7/5052 during the national 

wrestling team trials. 

- The section of the performance to be studied was identified in the 

motion analysis software using Kinovea 8354, focusing on the 

following moments: (beginning of the basic phase, beginning of 

rotation to execute the movement, beginning of the player's back 

rotation toward the ground, and beginning of the opponent's contact 

with the ground). These moments were analyzed for the points: (center 
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of mass of the leg, center of mass of the body, center of mass of the 

arm), followed by the analysis process. The results were then extracted 

for statistical operations. 

Motion Analysis Imaging Procedures: 

- The players were prepared by placing (medical plaster) markers on the 

joint centers of the players. 

- According to the results of the pilot study, two video cameras (Nikon 

1700) were fixed on a tripod, with the cameras' beams meeting at an 

angle of approximately 22 degrees over the performance area. The 

frame rate of each camera was 40 frames per second, and each camera 

was positioned 2380 meters away from the center of the performance 

area. The center of the camera lens was positioned at a height of 92 cm 

from the ground. 

- A calibration device was placed in the middle of the motion field, then 

removed. 

- Three attempts were filmed and recorded for each player, with the best 

attempt being selected. 

- The performance was analyzed by calculating the resultant velocity, 

acceleration, force, momentum, and kinetic energy for the points of the 

centers of mass (leg, body, arm). The following diagram illustrates the 

study moments. 

    
(4) (3) (2) (1) 

The moment the competitor first 

touched the ground 

 

Moment of Back Rotation Toward 

the Ground 

The moment of the beginning of 

rotation for the execution of the 

movement 

The moment of the beginning of the 

basic stage 

Figure7: shows the moments of performing the twine skill from above for 

wrestling players 

Subjecting these attempts to biomechanical analysis of the skill using the 

program (Kinovea 8354), then conducting the analysis process and 

extracting the results 
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Results and Discussion: 

Table2: biomechanical variables of the man's center of gravity during 

the two moments (the beginning of the basic phase, the beginning of 

the rotation for the execution of the movement) most closely related to 

the level of twine performance from above for wrestling players. 

 N = 11 

                                                      

                                         

Variables 

Unit of 

Measurement 

Arithmetic 

Mean 
Median 

Standard 

Deviation 

Skewness 

Torsion 

Coefficient 

Minimum 

Value 

Maximum 

Value 

Correlation 

Coefficient 

The 

moment of 

the 

beginning 

of the basic 

stage 

Resultant 

Velocity 
[m/s] 232519 232722 .78104 .075 2355 2387 .972* 

Resultant 

Acceleration 
[m/ 5] 732222 732792 .78422 .002 7352 7385 .245* 

Resultant Force [N] 5232170 5232242 .78417 .004 52374 52312 .822* 

Momentum Kg m/s 4235902 4235122 .78414 .004 45398 42321 -.228 

Kinetic Energy Kg m/s 72732598 72732722 .78487 .009 727355 727387 -.275 

The 

moment of 

the 

beginning 

of rotation 

for the 

execution 

of the 

movement 

Resultant 

Velocity 
[m/s] 232520 232700 .78459 -.007 2375 2317 .118* 

Resultant 

Acceleration 
[m/ 5] .2252 .2582 .78422 .002 .72 .12 .219** 

Resultant Force [N] 839472 839212 .78428 .002 8344 9352 -.222 

Momentum Kg m/s 4739718 4739022 .78494 .077 47347 45350 .022 

Kinetic Energy Kg m/s 72530221 72537220 5328127 -.222 721359 722322 -.285 

Significance Level at 0302 = 03405 
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Table3: Biomechanical Variables for the Center of Mass of the Leg 

During the Moments of (Beginning of Back Rotation Toward the 

Ground of the Player, Beginning of Opponent’s Contact with the 

Ground) Most Correlated with the Performance Level of the Top Spin 

Skill in Wrestling Players .(N = 11) 

Variables 
Unit of 

Measurement 

Arithmetic 

Mean 

Median Standard 

Deviation 

Skewness/ 

Torsion 

Coefficient 

Minimum 

Value 

Maximum 

Value 
Correlation 

Coefficient 

Moment of 

the 

Player's 

Back start 

to Rotation 

Toward 

the 

Ground 

Resultant 

Velocity 
[m/s] 23909 23892 .781 .008 2340 2379 .125* 

Resultant 

Acceleration 
[m/ 5] .228 .252 .781 .077 .02 .45 .125* 

Resultant 

Force 
[N] 13201 13271 .297 -.125 4345 1382 -.221 

Momentum Kg m/s 223044 223025 .781 .072 22314 22322 .127* 

Kinetic 

Energy 
Kg m/s 7023572 7023220 .420 -.927 702302 702391 -.227 

 

Moment of 

the 

Opponent's 

Back First 

Contact 

with the 

Ground. 

Resultant 

Velocity 
[m/s] 23248 23217 .505 .009 2308 2341 .122* 

Resultant 

Acceleration 
[m/ 5] 13977 13891 .781 .001 1340 8379 .127* 

Resultant 

Force 
[N] 7023017 7023727 .250 .029 702322 702381 -.214* 

Momentum Kg m/s 213512 213202 .820 -.242 24300 28324 -.227 

Kinetic 

Energy 
Kg m/s 813250 813205 .222 -73029 84314 81381 -.502 

Morale level at 0002= 00405 
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Table 4: biomechanical variables of the center of gravity of the body 

during the two moments (the beginning of the basic stage, the 

beginning of the turn to perform the movement) most correlated with 

the level of twine performance of the top wrestling players      N = 11 

Variables 
Unit of 

Measurement 

Arithmetic 

Mean 
Median 

Standard 

Deviation 

Skewnes/ 

Torsion 

Coefficient 

Minimum 

Value 

Maximum 

value 

Correlation 

Coefficient 

Moment of 

the Beginning 

of the Core 

Phase 

Resultant 

Velocity 
[m/s] 23928 23092 .211 -.425 2322 2322 .120* 

Resultant 

Acceleration 
[m/ 5] 73291 73220 .278 -.751 7302 7394 .481* 

Resultant Force [N] 73159 73158 .597 -.248 7358 5301 .095 

Momentum Kg m/s 2113482 2113921 23420 -.599 241380 282380 .122* 

Kinetic Energy Kg m/s 70293825 70293852 83859 -.575 7052379 7025379 .252 

Moment of 

the Start of 

Rotation to 

Execute the 

Movement 

Resultant 

Velocity 
[m/s] 23121 23849 .222 -.185 2385 2354 .829* 

Resultant 

Acceleration 
[m/ 5] 53252 53252 .595 -.245 5301 5381 .092 

Resultant Force [N] 5003218 5003211 .597 -.241 500302 500385 .095 

Momentum Kg m/s 2723289 2723255 13722 .024 202357 252347 .122* 

Kinetic Energy Kg m/s 1523222 1523422 13472 -.271 170317 122388 -.029 

* Morale level at 0002= 00405 
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Table (5) biomechanical variables of the center of gravity of the body 

during two moments (the beginning of the player's back turning to the 

ground, the beginning of the opponent touching the ground) most 

correlated with the twine performance level from the top for wrestling 

players N = 11 

 

 

Unit of 

Measurement 

Arithmetic 

Mean 
Median 

Standard 

Deviation 

Skewness/ 

Torsion 

Coefficient 

Minimum 

Value 

Maximum 

value 

Correlation 

Coefficient 

Moment of 

the Start of 

the 

Player's 

Back 

Rotation 

Toward 

the 

Ground 

Resultant 

Velocity 
[m/s] 2318 2382 .22 -.221 2302 2322 .475* 

Resultant 

Acceleration 
[m/ 5] 2357 2372 .25 -.507 5327 2382 .499* 

Resultant 

Force 
[N] 502305 507308 9354 .274 789328 555322 .272 

Momentum Kg m/s 521378 528398 1359 -73522 520327 542328 -.228 

Kinetic 

Energy 
Kg m/s 212385 219328 55322 -.497 227347 202387 -.580 

Moment of 

the 

Opponent's 

First 

Contact 

with the 

Ground 

Resultant 

Velocity 
[m/s] 2302 2375 .28 -.524 5372 2311 .122* 

Resultant 

Acceleration 
[m/ 5] 7374 7374 .59 -.242 .17 7320 .095 

Resultant 

Force 
[N] 94324 91357 4319 -.271 82392 702374 -.258 

Momentum Kg m/s 502301 502348 71349 -.404 748345 552310 .214* 

Kinetic 

Energy 
Kg m/s 222322 222357 72344 -.278 278322 240344 -.227 

Significance Level at 0302 = 03405 
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Table (6): Biomechanical Variables for the Center of Mass of the Arm 

During the Moments of (Beginning of the Core Phase, Beginning of 

Rotation to Execute the Movement) Most Correlated with the 

Performance Level of the Top Spin Skill in Wrestling Players (N = 11). 

 

variables 
Unit of 

Measurement 

Arithmetic 

Mean 
Median 

Standard 

Deviation 

Skewness/ 
Torsion 

Coefficient 

Minimum 

Value 

Maximum 

value 

Correlation 

Coefficient 

Moment of the 
Start of the 

core Phase. 

Resultant 

Velocity 
[m/s] 23024 23014 .222 -.825 2328 2320 .420* 

Resultant 

Acceleration 
[m/ 5] 53072 73922 .229 .782 7322 5341 .802* 

Resultant 

Force 
[N] 13822 13929 .415 -73092 4359 8380 .012 

Momentum Kg m/s 713218 783210 73208 -.117 72324 78389 -.049 

Kinetic 

Energy 
Kg m/s 273124 273915 .421 -.902 20321 25322 .024 

Moment of the 

Start of 

Rotation to 
Perform the 

Movement. 

Resultant 

Velocity 
[m/s] 23549 23212 .249 -.921 2354 2382 .855* 

Resultant 

Acceleration 
[m/ 5] 53125 53451 .225 .799 7391 2322 .142* 

Resultant 

Force 
[N] 703272 703528 .552 .790 70302 70345 -.040 

Momentum Kg m/s 793428 793840 .895 -53214 71372 50358 -.024 

Kinetic 

Energy 
Kg m/s 223017 223422 23254 -.201 22380 28391 -.251 

* Morale level at 0002= 00405 
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Table (7) biomechanical variables of the center of gravity of the arm 

during two moments (the beginning of the player's back turning to the 

ground, the beginning of the opponent touching the ground) most 

correlated with the twine performance level from the top for wrestling 

players N = 11 

variables 
Unit of 

Measurement 

Arithmetic 

Mean 
Median 

Standard 

Deviation 

Skewness/ 

Torsion 
Coefficient 

Minimum 

Value 

Maximum 

value 

Correlation 

Coefficient 

Moment of 
the Start of 

the Player's 

Back 
Rolling 

Towards 

the 
Ground. 

Resultant 
Velocity 

[m/s] 23882 23897 .290 .559 2322 2324 .427* 

Resultant 
Acceleration 

[m/ 5] 93245 93172 .801 -.214 8377 70387 .812* 

Resultant 

Force 
[N] 243827 213222 23287 -.472 58344 25352 -.229 

Momentum Kg m/s 743299 743255 .552 .792 74357 74387 -.028 

Kinetic 

Energy 
Kg m/s 203925 273771 73822 -.228 51322 22342 -.518 

Moment of 

the 

Opponent’s 
Back First 

Contact 

with the 
Ground. 

Resultant 
Velocity 

[m/s] 53277 53248 .204 -.299 7390 2300 .422* 

Resultant 
Acceleration 

[m/ 5] 43892 13002 .222 -73120 2327 1329 .582 

Resultant 

Force 
[N] 523281 523499 53122 -.292 50328 59304 -.252 

Momentum Kg m/s 93245 93808 .284 -.974 8320 70321 .908* 

Kinetic 

Energy 
Kg m/s 773742 753204 73112 -.178 8357 75311 .052 

* Morale level at 0002= 00405 

 

 
Figure (5): The Characteristic Curve of the Dynamics of 

the Resultant Velocity of the Center of Mass of the Leg 

from the Moment of the Start of the Core Phase to the 

Moment of the Opponent's First Contact with the 

Ground. 

Figure (2): The Characteristic Curve   of the Dynamics of 

the Resultant Acceleration of the Center of Mass of the 

Leg from the Moment of the Start of the Core Phase to 

the Moment of the Opponent's First Contact with       the 

Ground 
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Figure (2): The Characteristic Curve of the Dynamics of 

the Resultant Force of the Center of Mass of the Leg 

from the Moment of the Start of the Core Phase to the 

Moment of the Opponent's First Contact with the 

Ground. 

Figure (2): The Characteristic Curve of the Dynamics of 

the Resultant Velocity of the Center of Mass of the Body 

from the Moment of the Start of the Core Phase to the 

Moment of the Opponent's First Contact with the Ground 

Figure (6): The Characteristic Curve of the Dynamics of 
the Resultant Acceleration of the Center of Mass of the 
Body from the Moment of the Start of the Core Phase to 

the Moment of the Opponent's First Contact with the 

Ground. 

Figure (1): The Characteristic Curve of the Dynamics of 

the Momentum of the Center of Mass of the Body from 

the Moment of the Start of the Core Phase to the Moment 

of the Opponent's First Contact with the Ground.  

Figure (8): The Characteristic Curve of the Dynamics of 

the Resultant   Velocity of the Center of Mass of the 

Arm from the Moment of the Start of the Core Phase to 

the Moment of the Opponent's First Contact with the 

Ground. 

Figure (9): The Characteristic Curve of the Dynamics of 

the Resultant Force of the Center of Mass of the Arm 

from the Moment of the Start of the Core Phase to the 

Moment of the Opponent's First Contact with the Ground. 
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Figure (70): The Characteristic Curve of the Dynamics of the Momentum of the Center of Mass 

of the Arm from the Moment of the Start of the Core Phase to the Moment of the Opponent's 

First Contact with the Ground. 
 

Table (8): The Simple Correlation Matrix Between Some Biomechanical 

Variables at the Center of Mass of the Leg at the Moments of the Start of 

the Core Phase and the Start of Rotation in Relation to the Performance 

Level of the Overhead Somersault Skill in Wrestlers (N=70). 

Biomechanical variables 

Moment of the Start of the Core Phase Moment of the Start of the Rotation to Execute the Movement 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

Moment 

of the 
Start of 

the core 

Phase 

Resultant 

Velocity 
          

Resultant 

Acceleration 
.279          

Resultant 

Force 
.812** .224         

Momentum -.207 -.548 -.124-*        

Kinetic 

Energy 
-.289 -.295 -.421-* .222       

Moment 
of the 

Start of 

the 
Rotation 

to Execute 

the 
Movement 

Resultant 
Velocity 

.485* .212 .100* -.282 
-.181-

** 
     

Resultant 

Acceleration 
.294 .299 .421* -.291 -.222 .485*     

Resultant 

Force 
-.454 -.202 -.527 -.722 .202 -.214 -.571    

Momentum -.201 -.720 -.714 -.221 -.292 .224 .049 .025   

Kinetic 

Energy 
-.052 .221 -.024 .754 .522 -.018 .054 -.727 -.202  

Performance level .902* .222 .822* -.242 .429* .804* .247 -.292 -.042 -.549 

The critical value of r at a significance level of 0302 is 03405. 
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Table (8) presents the correlation matrix between some biomechanical 

variables at the center of mass of the wrestler during the moments of the 

start of the initial phase and the start of rotation to complete the movement 

in the performance of the overhead throw skill for wrestlers. The table 

shows a statistically significant correlation between the performance level 

and the variables of resultant velocity, resultant force, and kinetic energy at 

the moment of the start of the initial phase, and resultant velocity at the 

moment of the start of rotation to complete the movement. The critical 

value of r at a significance level of 0302 is 03405, with the correlation 

values being (.902, .822, -.429, .804) respectively. During this phase, the 

wrestler attempts to quickly move the center of mass and initiate the 

preliminary phase of the movement, which requires speed to successfully 

execute the skill, as confirmed by Mahmoud Al-Matboully (5074). 

Table (9) shows the simple correlation matrix between some biomechanical 

variables at the center of mass of the wrestler during the moments of the 

start of the back rotation to the ground and the moment the opponent 

touches the ground in the performance of the overhead throw skill for 

wrestlers (N = 70). 

Biomechanical variables 

The moment the player begins to rotate his back to the ground. 
The moment the opponent's body makes contact with the 

ground 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

The 
moment 

the player 

begins to 
rotate his 

back to 

the 
ground. 

Resultant 

Velocity 
          

Resultant 

Acceleration 
.842**          

Resultant 

Force 
-.740 -.749         

Momentum .842** 73000** -.748        

Kinetic 

Energy 
-.778 .009 .254 .008       

 
The 

moment 

the 
opponent's 

body 

makes 

contact 

with the 

ground 

Resultant 

Velocity 
.922** .927** -.782 .920** -.709      

Resultant 
Acceleration 

.842** 73000** -.742 73000** .072 .920**     

Resultant 

Force 
-.727 -.521 .454 -.521 .275 -.540 -.522    

Momentum -.054 .212 .229 .214 .570 .577 .211 -.774   

Kinetic 
Energy 

-.725 -.784 .494* -.784 .590 -.715 -.787 .249 .048  

Performance Level .440* .278 .189* .271 -.272 .422* .272 -.249 -.250 -.220 

The tabular t-value is at a significant level of 0002= 00405 
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Table (9) of the correlation matrix between some biomechanical variables 

at the man's center of gravity shows the two moments of the beginning of 

the player's back turning to the ground, the beginning of the competitor 

touching the ground at the level of twine skill performance from above for 

wrestling players at the level of twine skill performance from above for 

wrestling players, which indicated the emergence of a correlation=00405 

respectively (.440   ، .189 ،.422), and it was emphasized that the skill in its 

initial stages needs an increase from the wrestler The pace is the result of 

speed and strength in the first and second stages mentioned above in the 

analysis of that skill. 

Table (70) the simple correlation matrix between some biomechanical 

variables at the center of gravity of the body for the two moments of the 

beginning of the basic phase, the beginning of rotation to complete the 

movement at the level of performance of the twine skill from above for 

wrestling players  N= 70 

Biomechanical variables 

The moment the basic phase begins 
The moment of the beginning of the rotation to complete the 

movement 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

The 
moment 

the basic 

phase 
begins 

Resultant 

Velocity 
          

Resultant 

Acceleration 
.425*          

Resultant 

Force 
-.227 -.702         

Momentum .478 .898** -.749        

Kinetic 

Energy 
.099 .282 -.722 .274       

The 

moment 

of the 
beginning 

of the 

rotation to 
complete 

the 

movement 

Resultant 

Velocity 
.451 .225 -.221 .222 .278      

Resultant 
Acceleration 

-.258 -.700 73000** -.742 -.758 -.222     

Resultant 

Force 
-.220 -.702 73000** -.749 -.722 -.224 73000**    

Momentum .222 .294 -.581 .298 .145* .210 -.582 -.581   

Kinetic 
Energy 

-.750 .222 -.015 .229 .212 .000 -.041 -.017 .271  

Performance level .198* .427* -.595 .447* .225 .845* -.588 -.597 .170* .170* 

The tabular t-value is at a significant level of 0002= 00405 

Table (11) of the correlation matrix between some biomechanical variables 

at the center of gravity of the body shows the two moments of the 

beginning of the basic phase, the beginning of rotation to complete the 

movement at the level of performance of the twine skill from above for 
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wrestling players, which indicated the emergence of a significant 

correlation between the level of performance and the variable of the 

outcome of the speed, the outcome of the wheel, the amount of movement 

at the moment of the beginning of the basic phase, the variable of the 

outcome of the speed, the amount of movement and the energy of 

movement at the moment of the beginning of rotation to complete the 

movement where the tabular value of T was at a significant level 

0002=00405, respectively (.198 ،.427،.447 ،.845 ،.170 ،.170), and this 

confirms that during the performance of the skill the transition begins to the 

situation in which Increasing the load and anatomical position on the center 

of gravity of the body, which follows from the wrestler starting to move to 

lifting the wrestler off the ground and starting the phase of turning and 

throwing, and this is consistent with what William mentioned (7995), 

where the wrestler must change the position of his center of gravity to upset 

the balance of the opponent and in order to be able to control him during 

the performance of the skill.   

Table (77) the simple correlation matrix between some biomechanical 

variables at the center of gravity of the body for the two moments of the 

beginning of the player's back turning to the ground, the beginning of the 

competitor touching the ground at the level of twine skill performance from 

above for wrestling players  N= 70 

Biomechanical variables 

The moment the player begins to rotate their back towards the 

ground. 
The moment the competitor first touched the ground 

Resultant 

Velocity 

Resultant 

Acceleration 

Resultant 

Force 
Momentum 

Kinetic 

Energy 

Resultant 

Velocity 

Resultant 

Acceleration 

Resultant 

Force 
Momentum 

Kinetic 

Energy 

The 

moment 
the player 

begins to 
rotate 

their back 

towards 
the ground 

Resultant 
Velocity 

          

Resultant 

Acceleration 
.150*          

Resultant 
Force 

.775 .091         

Momentum -.227 -.222 .487*        

Kinetic 

Energy 
-.295 -.207 .142** .922**       

The 
moment 

the 
competitor 

first 

touched 
the ground 

Resultant 

Velocity 
.129* .248 .712 -.502 -.502      

Resultant 

Acceleration 
-.708 .209 .090 .704 .017 .552     

Resultant 

Force 
-.252 -.222 .287 .492* .145* -.792 .502    

Momentum .227 .180** .587 -.002 -.049 .222 .282 -.528   

Kinetic 
Energy 

-.252 -.222 .280 .492* .142* -.798 .789 73000** -.529  

Performance level .881* .292 .224 -.511 -.791 .491* -.597 -.248 .248 -.244 

The tabular t-value is at a significant level of 0002= 00405 
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Table (11) of the correlation matrix between some biomechanical variables 

at the center of gravity of the body shows the two moments of the 

beginning of the player's back turning to the ground, the beginning of the 

competitor touching the ground at the level of twine skill performance from 

above for wrestling players at the level of twine skill performance from 

above for wrestling players, which indicated the emergence of a correlation 

respectively (.881  .491) this sign is consistent with the nature of the 

movement in its final stages and the transition of the center of gravity of the 

body to finish the skill and begin to control the opponent After the 

throwing phase, this agrees with what is mentioned (Mahmoud al-mutbouly 

5074 quoting Massad mahmouty7991). 

Table (75) simple correlation matrix between some biomechanical 

variables at the center of gravity of the arm for the two moments of the 

beginning of the basic phase, the beginning of rotation at the level of twine 

skill performance from above for wrestling players N= 70 

Biomechanical variables 

The moment of the beginning of the basic stage 
The moment of the beginning of the rotation to complete the 

movement 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

Resultant 
Velocity 

Resultant 
Acceleration 

Resultant 
Force 

Momentum 
Kinetic 
Energy 

The 

moment 

of the 
beginning 

of the 

basic 
stage 

Resultant 

Velocity 
          

Resultant 
Acceleration 

.271          

Resultant 

Force 
.248 -.572         

Momentum .252 -.781 .202        

Kinetic 

Energy 
-.724 -.028 -.215 -.049       

The 

moment 

of the 
beginning 

of the 

rotation to 
complete 

the 

movement 

Resultant 

Velocity 
73000** .274 .242 .252 -.722      

Resultant 
Acceleration 

.227 .259 .504 .215 -.472 .229     

Resultant 

Force 
.022 -.244 -.025 .222 -.720 .027 -.024    

Momentum -.597 .048 -.590 -.792 -.252 -.595 .279 .008   

Kinetic 

Energy 
.085 -.421-* .091 -.055 -.790 .082 -.790 .222 .551  

Performance level .125* .185* .772 .057 -.527 .120* .150* -.294 -.027 -.248 

The tabular t-value is at a significant level of 0002= 00405 

Table (12) of the correlation matrix between some biomechanical variables 

at the center of gravity of the arm shows the two moments of the beginning 

of the basic phase, the beginning of rotation to complete the movement at 

the level of performance of the twine skill from above for wrestling 

players, which indicated the emergence of a significant correlation between 
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the level of performance and the speed output variable, the wheel output 

moment of the beginning of the basic phase, the variable speed output and 

the wheel output at the moment of the beginning of rotation to complete the 

movement where the tabular value T was at a significant level 0002=00405, 

respectively (.125 ،.185،.120 ،.150) 

Table (72) the simple correlation matrix between some biomechanical 

variables at the center of gravity of the arm for the two moments of the 

beginning of the player's back turning to the ground, the beginning of the 

competitor touching the ground at the level of twine skill performance from 

above for wrestling players  N= 70 

Biomechanical variables 

The moment of the start, the player's back turned to the ground The moment the competitor first touched the ground 

Resultant 

Velocity 

Resultant 

Acceleration 

Resultant 

Force 
Momentum 

Kinetic 

Energy 

Resultant 

Velocity 

Resultant 

Acceleration 

Resultant 

Force 
Momentum 

Kinetic 

Energy 

The 

moment 
of the 

start, the 

player's 
back 

turned to 

the ground 

Resultant 
Velocity 

          

Resultant 

Acceleration 
.599          

Resultant 
Force 

-.221 -.220         

Momentum .750 -.222 .228        

Kinetic 

Energy 
.022 -.590 .142* .222       

The 
moment 

the 

competitor 

first 

touched 

the ground 

Resultant 

Velocity 
.495* .247 -.520 .257 -.729      

Resultant 
Acceleration 

.222 .522 -.150-* -.788 
-.495-

* 
.287     

Resultant 

Force 
-.297 -.207 .990** .248 .182** -.581 -.182-**    

Momentum .222 .192** -.792 -.227 -.028 .251 .717 -.722   

Kinetic 
Energy 

-.504 .720 -.507 -.224 -.727 -.202 .049 -.552 -.504  

Performance level .451* .884* -.294 -.295 -.509 .229 .271 -.210 .902* -.779 

The tabular t-value is at a significant level of 0002= 00405 

Table (13) of the correlation matrix between some biomechanical variables 

at the center of gravity of the arm shows the two moments of the beginning 

of the player's back turning to the ground, the beginning of the competitor 

touching the ground at the level of twine skill performance from above for 

wrestling players at the level of twine skill performance from above for 

wrestling players, which indicated the appearance of a significant 

correlation 0002=00405 respectively (.451 ،.884 ،.902) 

- Thus, the biomechanical characteristics of four moments during the twine 

skill from above in wrestling (the moment of the beginning of the basic 

stage, the moment of the beginning of the rotation to execute the 
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movement, the moment the player's back turned to the ground, the moment 

the opponent touched the ground) were determined for points: the center of  

 

gravity of the man, the center of gravity of the body, the center of gravity 

of the arm, for each of (the result of speed, the result of the wheel, the 

result of force, the amount of movement, the energy of movement), through 

its correlation with the level of performance of the player during the 

performance of the twine movement from above, and biomechanics and 

twine skill performance level of the highest for wrestling players. 

Conclusions: 

- There is a significant correlation between the level of performance and the 

variable of the speed output, the force output, the energy of movement at 

the moment of the beginning of the basic phase, and the variable of the 

speed output at the moment of the beginning of rotation to complete the 

movement where the value was respectively (.902   ، .822  ، .429 ،.804) 

- There is a significant correlation between the level of performance and the 

speed output variable, the force output the moment the player's back first 

turned to the ground, and the speed output variable the moment the 

competitor first touched the ground where the value was respectively (.440 

 ،.189 ،.422). 

- There is a significant correlation between the level of performance and the 

variable of the speed output, the wheel output, the amount of movement at 

the moment of the start of the base phase, and the variable of the speed 

output, the amount of movement and the energy of movement at the 

moment of the start of rotation to complete the movement where the value 

was, respectively (.198 ،.427،.447 ،.845 ،.170 ،.170) 

- There is a significant correlation between the performance level and the 

speed outcome variable at the moment when the player's back first turned 

to the ground, and at the moment when the opponent first touched the 

ground, where the value was 00405, respectively (.881   ، .491). 

- There is a significant correlation between the level of performance and the 

variable of the speed output, the wheel output at the moment of the start of 

the basic stage, and the variable of the speed output and the wheel output at 

the moment of the start of rotation to complete the movement where the 

value was respectively (.125 ،.185،.120 ،.150). 
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- There is a significant correlation between the level of performance and the 

variable of the speed output, the wheel output at the moment of the 

beginning of the player's back turned to the ground, and the variable of the 

amount of movement output at the moment of the competitor's beginning to 

touch the ground where the value was respectively (.451 ،.884 ،.902) 

- The presence of a graphical network of biomechanical indicators of the 

moments of performing the twine skill from above in the sport of wrestling 

(the moment of the beginning of the basic stage, the moment of the 

beginning of rotation to perform the movement, the moment of the 

beginning of the player's back turned to the ground, the moment of the 

beginning of the competitor touching the ground) for points: the center of 

gravity of the man, the center of gravity of the body, the center of gravity 

of the arm through which it is possible to clarify the level of the player in 

each of the variables under consideration during the moments of 

performance. 

- Determination of biomechanical indicators (speed output, wheel output, 

force output, amount of movement, movement energy) for each of the 

man's center of gravity, the center of gravity of the body, the center of 

gravity of the arm during the moments of the performance under study 

through their correlation with the level of skill performance of the twine 

skill from above. 

Recommendations: 

In view of the conclusions, the researchers recommend the following: 

- When training players, focus on increasing the result of speed and 

strength the moment the rotation begins to complete the movement the 

moment the player's back turns to the ground, it is one of the important 

stages for the successful implementation of the skill. 

- Using the biomechanical characteristic curve of twine skill from above for 

wrestling players with the following biomechanical indicators (speed yield, 

wheel yield, force yield, amount of movement, movement energy) in 

evaluating the performance level. 

- Propose the application of biomechanical indicators to other skills in the 

sport of wrestling, and urge coaches to use them.  

- The application of this study in other sports as an objective means of 

assessing the level of performance. 
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Abstract 
 

To establish an evaluative framework using the characteristic curve for the 

top spinning skill in wrestlers, certain biomechanical indicators can be 

guided by identifying the correlation between selected biomechanical 

variables and the performance level of the top spinning skill in wrestling. 

The descriptive method was employed due to its suitability for the nature of 

the research. The study sample consisted of 75 wrestlers selected 

intentionally, with 5 participants for the pilot study and 70 participants for 

the main experiment. These athletes are among the top wrestlers at the 

national level. The players' performances were recorded and analyzed to 

extract biomechanical variables and measure the performance level of the 

top spinning skill for the sample. Through statistical analysis, the following 

results were obtained: there is a significant correlation between the 

biomechanical characteristics during the key moments of executing the top 

spinning skill in wrestling—namely, (the start of the primary phase, the 

beginning of rotation to perform the movement, the beginning of the back 

turning towards the ground, and the moment the opponent touches the 

ground). These correlations involve the center of gravity of the leg, body, 

and arm in terms of (velocity, acceleration, force, momentum, and kinetic 

energy). This correlation allows the evaluation of a wrestler's level across 

these variables and the determination of biomechanical characteristics 

during performance moments based on their correlation with performance 

level. 

Keywords: biomechanical indicators, characteristic curve. 

 


