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ــــ ــ ـــ ــ ــ ــ ــ ـــ ــ ــ ــــ ـــ ــ ــ ــ ـــ ــ ــ ــ ــ ــ ــ ـــ ــ ــــ ـــ ــ ــ ــ ــ ــ ــــــ ــــ ـــــــــــ ــ ــ ـــــ ــــ ــ ـ ــ ــ ــــ ــ ــ ـــ ــــ ــــ ــ ـــ ـ ــ ـــ ــ ـ ــ ـــ ــ ــ ــ ــ ــ ــ ـــ ـ ــ ــ ــ ــــ ــ ــ ـــ ــــ ــ ــ ــ ـــ ــــ ــ ــ ـ ــ ــ ــــ ــ ـ ـــــ ــ ــ ـــــ ـــ ــ ــ ـ ــ   ـ
  : Ɔŷى اʛŸʱƅف ʙƍف اʘʴॼƅ إƅى   
1 - řƁʙِƅس اŕॽʁƅ رŕॼʱŦء إŕʻŗ  ةʨƁاماوʙŰلأ řȃʛʹƆƅ ا řॽŲالأرřॽƈŕƈو  لأřॽɿƆʵƅا (řʺॽʁʱʶʺƅا) ʰŷلاƅ Ɠ

  ʨȞŬاش Ŧ ʧƈلال ŕƎŠِ ʦॽʺʸśز أʛʱؔƅوƓƊ.الا
ʛʽżʱُ̋ات اŕॼƅيŕƎʺƅِ řॽȞॽƊŕȞॽƈʨر ا- 2 ƅا ʠŸǼ ʦॽʀ ىƆŷ فʛُŸʱƅƓś řॽƈŕƈالأ řॽŲالأر řȃʛʹƅا- اřॽɿƆʵƅ 

ʱƓʻʡاʨȞŬʻʺƅاش ƅلاƓʰŷ الا)  řʺॽʁʱʶʺƅ(ا   ʖʵ ا
3 - ʦॽʀ ىƆŷ فʛُŸʱƅا řƁة  دʨƁامالأʙʢŰ ر لأŕƎƈ داءƓś ƅاřॽƈŕƈالأ řॽ   řॽɿƆʵا - ʹřȃʛ الأر

)řʺॽʁʱʶʺƅالا )ا Ɠʰŷلاƅ اشʨȞŬƓʻʡ  . اʖʵʱʻʺƅ ا
ʠŸǼ řʺƍŕʶ اʛʽżʱʺƅات اŕॼƅيřॽȞॽƊŕȞॽƈʨا - 4  ʖʶƊ ىƆŷ فʛŸʱƅ  ƓśرŕƎƈ ام لأداءʙʢŰة الأʨƁو řƁد Ŷƈ

 řʺॽʁʱʶʺƅا řॽɿƆʵ řॽƈŕ وا   اřȃʛʹƅ الأرřॽŲ الا
: ʖšœॺƃض اʙʯżȀو  

1 - řʺƍŕʶƈُ ʖʶƊِ كŕʻƍ ʠŸॼƅ Ȟॽƈʨيŕॼƅات اʛʽżʱُ̋ Ɔƅ Ŷƈ řॽȞॽƊŕřƁر  دŕƎʺƅِ الأداءƓś  řॽŲالأر řȃʛʹƅا
řॽƈŕƈو  الأřॽɿƆʵ Ɠʰ الاʨȞŬاش.)  اřʺॽʁʱʶʺƅ( ا   ƅلا

2 -řʺƍŕʶƈُ ʖʶƊ كŕʻƍ ʠŸॼƅ řॽȞॽƊŕȞॽƈ ŕॼي ʛʽżʱُ̋ات ا Ɔƅ  ŶƈامʙʢŰة الأʨƁ  رŕƎƈ لأداءƓś  řȃʛʹƅا
řॽƈŕƈالأ řॽŲو  الأرřॽɿƆʵƅا )  řʺॽʁʱʶʺƅالا )ا Ɠʰŷلاƅ ʨȞŬ.اش  

وřŸॽʰʢƅ ƌʱƈ ، ʗƊʨؔś وأʙƍاف اʘʴॼƅءوأʙʺʱŷ اʘţŕॼƅ اşƎʻʺƅ اŸƅŕǼ ƓſŰʨƅلاŕƁت الارƅ  řॽʡŕॼśʺلا    
) ʧƈ ʘʴॼƅا řʻʽŷ30ॼɺلا ( ًŕ بŕॼʷƅوا ʧʽƈʙƂʱʺƅاش اʨȞŬالإ Ɠʰŷلا ʧƈ اʨƆʲƈ ʧƈ Ȉؗ řǽʙ (اʞॽʳƅ  ا

ȑʜ اʛŸƅاƅ ƓƁواŕʴʺƅوȈȄ) ،واřƆʴƅ ،وȈŗŕȃ ،واʶƅلام ʛؗʺƅد اŕʴśالا Ɠž ʧʽƆʳʶʺƅاش،، واʨȞŬو  لا ʧيʚƅا
 ،) لاȘʽʰʢʱƅ ʦƎʻƈ ʧʽʰŷ اŕʳʱƅرب الإʢʱŬلا5řॽɺ( وʦś إŕॽʱŦر داء اřȃʛʹƅ الأřॽƈŕƈ واřॽɿƆʵƅ،أʙʽʳǽون 

) لاʦƎʻƈ ʧʽʰŷ  لأداء اřȃʛʳʱƅ اřʶॽœʛƅ، 9وʦś إŕॽʱŦر( ،ʦॽʺʸʱƅ الإŕॼʱŦرات ŕً ) لا25ॼɺوʦś إŕॽʱŦر(
ţلاʺƅر واŕॼʱŦس والاŕॽʁƅوا řॽʺƆŸƅدر اŕʸʺƅا ʘţŕॼƅم اʙʵʱŬȂت، وŕƊŕॽʰƅا Ŷʺʳƅ ȈœŕŬʨؗ řॽʻƂʱ řʤ اřॽʺƆŸƅ ا

ʙƁم  وŕƁالأ řॽŲالأر řȃʛʹƅا Ɠž ةʨƂƅوا řƁʙƅا ʧƈ Ȉؗ سŕॽʁƅ řॽƊوʛʱؔƅرات اŕॼʱŦإ ʦॽʺʸʱŗ ʘţŕॼƅا řॽƈŕƈ و
 řॽɿƆʵƅا)řʺॽʁʱʶʺƅا (، ƅا ʧȄزŕƎŠ Ŷॽʻʸśو ʦॽʺʸś لالŦ ʧƈةʨƁو řƁʙƅا ʧƈ Ȉؗ سŕॽʁƅ ʧʽʽƊوʛʱؔ 

ƈلات اƅ řॽʺƆŸƅلاŕॼʱŦرات والأʜƎŠة اʙŰ ʧƈ řŸʻʸʺƅق وʦś اʛŠاء اŕŸʺƅ ،ةƆŷ Ȉؗى ʙţالأʙʢŰام 



 ز
  

،řȄʨʻŸƈت وŕॼŝات وʛʽżʱʺƅر اŕॽʱŦإ ʦś ʙƁم  وʙʵʱŬإ ،řŬراʙƅا ʙʽƁ řॽʺƆŸƅا ŶŠاʛʺƅدر واŕʸʺƅء اʨŲ ىƆŷ
ʘţŕ الآت ʙʽž ʛȄʨʸśيʨŗ řȄʨاŝ řʢŬلاث الآت ʨƊ ʛȄʨʸśع   )(ŕƎŠ iPhoneMax14ز ŕȃʨƈيʨƊ Ȉعا

) řŷʛʶǼ240 ƎŸƁʨƈ نʨؔś (řॽƊŕŝ/رةʨŰ مŕƈأ ŕ وȆƆŦ،  وȂ،ȑدʕʺƅا ʖŷلاƅف اʨƁن وŕȞƈ ʧƈ ʖƊŕʳƅى اƅ 
ȈœŕŬ الإʛʱƈ  ʦś řॽœŕʸţ). 1وŕƁذف ʛؗات وŕॽʁƈس رʨʢǼ ʦŬل ( ʺȌŬʨʱ اƓŗŕʶʴƅ،  الآřॽśإʙʵʱŬام ا (ا

ŕʺƆŸت  ʛاƓʢʵƅ اʙŸʱʺƅد ʙƂʱƅي وأʨʺƊذج الاʙʴƊار، اōʢʵƅ اŕॽɻʺƅرȑ اȌॽʶॼƅو الاʛʴƊاف اŕॽɻʺƅرȑ، و 
ʛʽżʱʺƅŕǼ Ȍॼśʛś Ɠʱات الاʙʴƊار Ȑʨʱʶʺƅ الأداء  řॽȞॽƊŕȞॽƈ اŕƎʺƅرȑ) واŕŸʺƅدلات ا ŕॼي ʗْ اŕƊŕॽʰƅت ا َr ƅِʨŷو

) şƈŕƊʛŗ امʙʵʱŬ  ŕًॽœŕʸ ، وƆŷى ʨŲء اşœŕʱʻƅ اȈŰʨś Ɠʱƅ اŕƎʽƅ اŕؗ ʘţŕॼƅن ʧƈ اSPSS( ʦƍإ
:Ɠśōǽ ŕƈ تŕŠŕʱʻʱŬالا   

 ʧƈ Ȉؗ ȈʳŬ śار ʦʶʳƅا ȈƂŝ ʜ ʛؗƈ عŕſ řʺƍŕʶ  ʖʶॽƅŕŷř ƅا řƁد Ɠž ʛʽʽżś اثʙţإ Ɠž řȃʛʹ
. ʝॽœʛƅا ŶŲʨƅا Ɠž řʺॽʁʱʶʺƅا řॽɿƆʵ  الأرřॽŲ ا

řȃʛ زاوȘžʛƈ řȄ اʚƅراع اŕʹƅرŕƄ ʛʽżʱʺ řȃن   ƅ́ا řƁد Ɠž ʛʽʽżś اثʙţإ Ɠž řॽƅŕŷ řʺƍ  ʖʶ
řॽɿƆʵ اʛŲ řʤʴƅ řʺॽʁʱʶʺƅب اʛؔƅة . řॽ ا  الأر

ŕॼيʛؔƆƅ řॽȞॽƊŕȞॽƈʨة   ʺʛʽżʱات ا دʛʽżʱʺƅ ʗƊŕƄ Ɠž  řƁات اʛؔƅة ʙŠ řʹſʵʻƈ řॽƆؗ řʺƍŕʶƈ ʖʶƊاً  

ɿƆʵƅا  řॽŲالأر řȃʛʹƅا řƁد Ɠž řॽ  řʺƍŕ  ȘʽƂʴ  Ɠž řʺॽʁʱʶʺƅا řॽɿƆʵƅا řॽ řॽ اřȃʛʹƅ الأر

řʺॽʁʱʶʺƅا  ʝॽœʛƅا ŶŲʨƅا Ɠž Ɠśōǽ ŕƈ ʧʽʰʱي ʥƅوذ ʛʽżʱƈ ȈȞǼ řŰŕŦ řʺƍŕʶƈ ʖʶƊ ʛƎʤś ʦƅ

ʘʴॼƅا řƆȞʷƈ Ɠž ʘţŕॼƅا ƌॽ ) Fإذ ȆŸŲ ʖʰʶǼ ) řʺॽʀ ʗƊŕؗ أداء اřʻʽŸƅ وʚƍا ŕƈ أŕŮر ا

)1.024) ʧƈ ʛʰƄأ řƅدلا Ȑʨʱʶʺȃ0.05) وřƆʽƆƁ řŠرʙȃو řǽدŕʺʱŷالا Ȑʨʱʶƈ ʝȞŸǽ ȑʚƅا ʛƈالأ ( 

.řʻʽŸƅأداء ا ȆŸŲ ʖʰʶǼ ʥƅوذ ʛʽżʱƈ ȈȞǼ řŰŕŦ řʺƍŕʶƈ ʖʶƊ ʛƎʤś ʦƅو 

ʺʛʽżʱات اŕॼƅيʛؔƆƅ řॽȞॽƊŕȞॽƈʨة  ʛʽżʱʺƅ ʗƊŕƄžات اʛؔƅة   ʙŠ řʹſʵʻƈ řॽƆؗ řʺƍŕʶاً    ʖʶƊ řƁد Ɠ
řॽŲالأر řȃʛʹƅا ʶʺƅا řॽɿƆʵ řʺॽʁʱ řॽ ا Ɠž řॽƅŕ دřƁ اřȃʛʹƅ الأر  řʺƍŕʶƈ ȘʽƂʴś Ɠž ॽɿƆʵƅا ř

 řʺॽʁʱʶʺƅا.  Ɠśōǽ ŕƈ ʧʽʰʱأداء ي ȆŸŲ ʖʰʶǼ ʥƅوذ ʛʽżʱƈ ȈȞǼ řŰŕŦ řʺƍŕʶƈ ʖʶƊ ʛƎʤś ʦƅ
ʘʴॼƅا řƆȞʷƈ Ɠž ʘţŕॼƅا ƌॽ řƅ ) وȐʨʱʶʺȃ دلاF) (1.024إذ řʺॽʀ ʗƊŕؗ ( اřʻʽŸƅ وʚƍا ŕƈ أŕŮر ا

) ʧƈ ʛʰƄ0.05أƈ ʝȞŸǽ ȑʚƅا ʛƈالأ (řƆʽƆƁ řŠرʙȃو řǽدŕʺʱŷالا Ȑʨʱʶ  řʺƍŕʶ  ʖʶƊ ʛƎʤś ʦƅو
.řʻʽŸƅأداء ا ȆŸŲ ʖʰʶǼ ʥƅوذ ʛʽżʱƈ ȈȞǼ řŰŕŦ  

  نŕƄةʨƁ Ɠž ʛʽʽżś اثʙţإ Ɠž řॽƅŕ  řʺƍŕʶ  ʖʶƊ ʦʶʳƅا ȈƂŝ ʜ ʛؗƈ عŕſśات إرʛʽżʱʺ امʙʢŰالأ 
ƅ. ʝॽœʛƅا ŶŲʨƅا Ɠž řʺॽʁʱʶʺƅا řॽƈŕ  ʹřȃʛ الأرřॽŲ الأ

 ʗƆʳŬ  ʛʽżʱƈراع اʚƅا Șžʛƈ řȄزاو řȃرŕʹƅřʺƍŕʶƈ ʖʶ ॽƅŕř ةʨƁ Ɠž ʛʽʽżś اثʙţإ Ɠž اʙʢŰمالأ 
ƅ řॽƈŕ řॽ الأ  ʺʛŲ řʤʴƅ Ɠž řʺॽʁʱʶب اʛؔƅة .اʹřȃʛ الأر

  نŕƄʛʽżʱʺƅ بʛʹʺƆƅ řॽʁžالأ řŷʛʶƅا ŕʶƈ ʖʶةʨƁ Ɠž ʛʽʽżś اثʙţإ Ɠž řॽ  řʺƍ  امʙʢŰالأ
ƅřॽƈŕƈالأ řॽ řȃʛʹ .řʶॽœʛ الأر  اƓž řʺॽʁʱʶʺƅ اřƆţʛʺƅ ا



 ح
  
 اتʛʽżʱ ʨƁ Ɠž řॽƅŕŷ řʺƍŕʶة  ŕƄن   ʖʶƊ ةʛؔƅلاق اʢƊإ řŷʛŬƅ امʙʢŰالأ řॽ řȃʛʹƆ الأر

.řʺॽʁʱʶʺƅا řॽƈŕ   الأ
ʧƈ řʺƍŕʶ الأŕƈم ʛʽżʱƈ ȈʳŬ زاوřȄ اʚʳƅع   ʖʶƊ ةʨƁ Ɠž ʛʽʽżś اثʙţإ Ɠž Ɠƅŕŷ امʙʢŰالأ 
ƅ.ʝॽœʛƅا ŶŲʨƅا Ɠž řʺॽʁʱʶʺƅا řॽɿƆʵ  řȃʛʹƆ الأرřॽŲ ا
ŕʶǽ řॼر ʛʽżʱʺƅ زاوŕƄřȄن   řȃ الأʙʢŰام Ɠž řॽƅƅ إʙţاث ʨƁ Ɠž ʛʽʽżśة ŕŷ řʺƍŕʶƈ ʖʶ رؗ

 الأرřॽŲ اřॽɿƆʵƅ اʛŲ řʤʴƅ Ɠž řʺॽʁʱʶʺƅب اʛؔƅة.
ΣϟرϛيΔ ااϟطΔϗΎ و،  ،والأزاΔΣ الأϘϓيϣϟ Δرϛز ϘΛل اγΟϟمالأزاřţ اʨʺŸƅدʛʹʺƆƅ řǽبʛʽżʱات ŕƄن  

Ɠž řॽƅŕŷ řʺƍŕʶ إʙţاث ʨƁ Ɠž ʛʽʽżśة Ϡϟذراع واοϣϟرب  ʖʶƊ امʙʢŰالأ ƅ řॽ ʹřȃʛ الأر
ʵƅا.řʶॽœʛ  řॽɿƆ اƓž řʺॽʁʱʶʺƅ اřƆţʛʺƅ ا

  řॽɿƆʵƅا řॽŲالأر řȃʛʹƆƅ ʛʽʽżś اثʙţإ Ɠž řॽƅŕŷ řʺƍŕʶ  ʖʶƊ ةʛؔƅلاق اʢƊإ řŷʛŬ ʛʽżʱƈ ȈʳŬ
řʺॽʁʱʶʺƅا
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ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
The aim of the research is to identify: 
1- Construct a test to measure the accuracy and force of the impact of the 

forehand and backhand (straight) ground stroke of squash players by 
designing an electronic device. 

2- Identify the values of some biomechanical variables of the forehand-
backhand (straight) ground stroke skills of the national team squash 
players 

3- Identify the values of the accuracy of the force of the impact to perform 
the forehand-backhand (straight) ground stroke skills of the national team 
squash players. 

4- Identifying the contribution ratios of some biomechanical variables with 
the accuracy and strength of the collision to perform the forehand and 
backhand straight ground stroke skills 

 
The researcher assumed: 
1- There are contribution ratios of biomechanical variables with the accuracy 

of performance for the forehand and backhand (straight) ground stroke 
skills for squash players. 

2- There are contribution ratios of biomechanical variables with the strength 
of the collision to perform the forehand and backhand (straight) ground 
stroke skills for squash players. 

The researcher adopted the descriptive approach with correlational relations 
for its suitability to the nature and objectives of the research. The research 
sample consisted of (30) advanced and young squash players representing the 
clubs (Al-Jaish and Al-Salam, Babylon, Al-Hillah, and Al-Mahawil), 
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registered in the Iraqi Central Squash Federation, and who are proficient in 
performing the forehand and backhand stroke. (5) players were selected from 
them to apply the exploratory experiments, and (25) players were selected to 
design the tests, and (9) players were selected from them to perform the main 
experiment. The researcher used scientific sources, measurement, testing, and 
technical scientific observation as means of collecting data. The researcher 
designed electronic tests to measure both accuracy and strength in the 
forehand and backhand (straight) ground stroke, by designing and 
manufacturing two electronic devices to measure both accuracy and impact 
strength separately. Scientific transactions were conducted for the tests and 
manufactured devices from validity, reliability, and morale. The variables 
were selected in light of the sources and scientific references under study. The 
researcher used video cameras using three mobile device type cameras. 
iPhoneMax14 type) at a speed of (240 frames/second) located in front and 
behind, and to the side of the player standing, a ball thrower and a scale of 
length (1 meter). The following statistical methods were used (arithmetic 
mean, standard deviation, simple standard error, and multiple linear 
regression model to estimate the regression parameters for the level of skill 
performance) and equations related to the biomechanical variables and the 
data were statistically processed using the (SPSS) program, and in light of the 
results reached by the researcher, the most important conclusions were the 
following: 
 •The height of the body's center of gravity recorded high contribution rates in 
causing a change in the accuracy of the straight back ground strike in the main 
position. 
 •The variable of the elbow angle of the striking arm had high contribution 
rates in causing a change in the accuracy of the straight back ground strike at 
the moment of hitting the ball. 
 •The ball variables had very low total contribution ratios for the 
biomechanical variables of the ball in the accuracy of the straight back ground 
strike in achieving a high contribution to the accuracy of the straight back 
ground strike. It is clear from the following that no contribution ratios 
appeared for each variable due to the poor performance of the sample. This is 
what the researcher indicated in the research problem, as the value of (F) was 
(1.024) and at a significance level greater than (0.05), which reflects the level 
of reliability and to a small degree. No contribution ratios appeared for each 
variable due to the poor performance of the sample. 
 •The variables of the height of the center of gravity of the body had high 
contribution ratios in causing a change in the impact force of the straight front 
ground strike in the main position. 
 •The variable of the elbow angle of the hitting arm recorded high 
contribution ratios in causing a change in the force of the straight front ground 
strike at the moment of hitting the ball. 
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 •The variable of the horizontal speed of the racket had high contribution 
ratios in causing a change in the force of the straight front ground strike in the 
main stage 
 •The variables of the ball launch speed had high contribution ratios in the 
impact force of the straight front ground strike. 
 •The variable of the front trunk angle recorded high contribution rates in 
causing a change in the impact force of the straight backhand groundstroke in 
the main position. 
 •The variable of the left knee angle recorded high contribution rates in 
causing a change in the impact force of the straight backhand groundstroke at 
the moment of hitting the ball. 
 •The variables of the vertical displacement of the racket, the horizontal 
displacement of the center of gravity of the body, and the kinetic energy of 
the arm and racket recorded high contribution rates in causing a change in the 
impact force of the straight backhand groundstroke in the main phase. 
The variable of the ball launch speed recorded high contribution rates in 
causing a change in the straight backhand groundstroke 


