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Abstract 

The research aims to Study of some biomechanical determinants of the 

single arm stroke in the water and relationship to the skill and Record level of 

50m crawl swimmers, The researcher used the descriptive approach as it is 

suitable for achieving the objectives of the research and answering its questions 

and the nature of its procedures, The research sample was also selected in a 

Purposely manner from junior swimmers in the 50m crawl under 16 years of 

age who are registered in the records of the Egyptian Swimming Federation for 

the training season 2023-2024, and who reached the final qualifiers in the 

Republic Championship in 2024 as the best digital levels for this age stage 

from the (Olympia, Al-Mustaqbal clubs, Damietta Club, Popular Square Youth 

Center) in Damietta Governorate, numbering (8) swimmers, It was confirmed 

that the research sample was homogeneous and that the data were free from the 

defects of unequal distributions in the variables (age, height, weight, training 

age, skill level, Record level), The most important results of the biomechanical 

determinants of the single arm stroke in the water and its relationship to the 

skill level was that there is a correlation. There is a direct correlation between 

the speed of the wrist and the length of the stroke, and an inverse correlation 

between the speed of the wrist and the length of the stroke, There is also an 

inverse correlation between (the total horizontal motion energy of the arm, the 

total horizontal momentum of the arm, the moment of inertia at the beginning 

of the arm entering the water, the moment of inertia at the beginning of the arm 

exiting the water, the angular momentum of the arm) and the length of the 

stroke, and there is also a direct correlation. Between the total horizontal 

movement energy of the arm and the stroke rate, While the results of the 

biomechanical determinants of a single arm stroke in the water and its 

relationship to the Record level showed that there is an inverse correlation 

between the speed of the hand wrist and the Record level, and there is also a 

direct correlation between (the total horizontal motion energy of the arm, the 

total horizontal motion of the arm, and the moment of inertia for the beginning 

of the arm entry. water, moment of inertia at the beginning of the arm's exit 

from the water, angular momentum of the arm) and Record level, The research 

recommends the need to pay attention to performing the arm stroke correctly 

and smoothly to reduce water resistance and improve the Record level. 

Key Words: Biomechanical determinants – Skill level – Record level – 

50m crawl swimmer 
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 تىصُف عُُت انبحج فٍ انًتغُزاث الأطاطُت   (2رذول )

انًظتىي 

انزقًٍ 

 )حاَُت(

انعًز  انًظتىٌ انًهارٌ

 انتذرَبٍ

 )طُه(

 انىسٌ

 )كزى(

 انطىل

 )طى(

 انظٍ

 )طُت(

      

 انقُاطاث             

 انظباحٍُ
 انضزباث  يعذل

 )عذد(

 طىل انضزبت

 )يتز(

 الأول 22.2 229 27 2.2 2.29 22 22.22

 انخاٍَ  22.2 272 29 2.7 2.22 22 22.82

 انخانج 22.8 228 22 2.2 2.92 22 22.22

 انزابع 22.2 227 22 2.8 2.92 27 22.22

 انخايض 22.9 222 22 2.9 2.82 27 22.22

 انظادص 22.7 228 27 2.2 2.82 27 22.28

عانظاب 22.2 227 22 2.9 2.82 27 22.27  

 انخايٍ 22.2 272 28 2.2 2.82 27 27.22

 انًتىطظ انحظابٍ 22.22 228.22 22.22 2.22 2.927 22.222 22.222

 الاَحزاف انًعُارٌ 2.222 2.222 2.222 2.299 2.292 2.229 2.227

 انىطُظ 22.22 228.22 22.22 2.22 2.922 22.22 22.282

-2.222  -2.222  -2.222  -2.228  2.227 -2.227  -2.222  انتفهطح 

-2.272  -2.227  2.722 -2.222  -2.222  الانتىاء 2.228 2.282 

  ىاحذة داخم انًاءانع اذراننضزبت تىصُف قُى انًحذداث انبُىيُكاَُكُت  (2رذول )

 و سحف عهً انبط22ٍأحُاء طباحت 

كًُت انحزكت 

 انشاوَت نهذراع

 /ث(2)كزى/و

عشو انقصىر انذاتٍ 

خزود نبذاَت 

 انذراع يٍ انًاء

)كزى /و
2

 /ث(

عشو انقصىر 

انذاتٍ نبذاَت 

دخىل انذراع 

 انًاء

)كزى /و
2

 /ث(

كًُت انحزكت 

الأفقُت انكهُت 

 نهذراع

 )كزى .و/ث(

طاقت انحزكت 

الأفقُت انكهُت 

 نهذراع

 )رىل(

طزعت رطغ 

 انُذ

 )يتز/ث(

 انًحذداث        

 

 

 انظباحٍُ 

 الأول 2.28 2.29 2.222 2.222 2.228 2.229

 انخاٍَ 2.22 2.22 2.228 2.222 2.222 2.222

 انخانج 2.82 2.82 2.222 2.229 2.222 2.227

 انزابع 2.22 2.87 2.222 2.222 2.222 2.282

 انخايض 2.22 2.82 2.222 2.222 2.222 2.227

 انظادص 2.22 2.79 2.222 2.272 2.227 2.222

 ظابعان 2.92 2.82 2.227 2.279 2.222 2.222

 انخايٍ 2.82 2.92 2.222 2.282 2.222 2.227

 انًتىطظ انحظابٍ 2.27 2.72 2.222 2.229 2.222 2.282

 الاَحزاف انًعُارٌ 2.272 2.222 2.292 2.227 2.228 2.222

 انىطُظ 2.22 2.82 2.228 2.227 2.22 2.292

 انتفهطح 2.222- 2.272- 2.222- 2.777- 2.727- 2.228-

 الانتىاء 2.222 2.222- 2.222- 2.227- 2.272 2.297-
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Streamline 

 HP

Motain Track 

  

  

 Motain Track 

 

 

 

 

 

 

 

 

 

 

 Motain Trackبزَايذ انتحهُم انحزكٍ وحذة يعاَزة  (2شكم )

Motain Track

X, Y, Z

X, Y, Z

XY,ZY,ZX,ZYX
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 الدراسات الاستطلاعية:

 الدراسة الأساسية:

Motain Track

Push Phase
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 عرض ومناقشة النتائج:
 عرض ومناقشة نتائج الفرض الأول: 

≥α

نضزبت انًحذداث انبُىيُكاَُكُه وبٍُ انًظتىٌ انًهارٌ  يعايم ارتباط بُزطىٌ بٍُ (2رذول )

 و سحف عهً انبط22ٍأحُاء طباحت  نًاءىاحذة داخم اانع اذران

=ٌ8 

ع اذراننضزبت انًحذداث انبُىيُكاَُكُه 

 ىاحذة داخم انًاءان
 الإحصائُاث

 انًظتىٌ انًهارٌ

 يعذل انضزباث طىل انضزبت

 طزعت رطغ انُذ

 )يتز/ث(

 *R 2.922* -2.892يعايم ارتباط بُزطىٌ 

 2.222 2.222 (Sigيظتىٌ انذلانت )

 انكهُت نهذراع الأفقُتطاقت انحزكت 

 )رىل(

 *R -2.892* 2.888يعايم ارتباط بُزطىٌ 

 2.222 2.222 (Sigيظتىٌ انذلانت )

 انكهُت نهذراع الأفقُتكًُت انحزكت 

 )كزى .و/ث(

 *R -2.927* 2.922يعايم ارتباط بُزطىٌ 

 2.222 2.222 (Sigيظتىٌ انذلانت )

بذاَت دخىل نعشو انقصىر انذاتٍ 

 ًاءان انذراع

)كزى /و
2

 /ث(

 *R -2.922* 2.899يعايم ارتباط بُزطىٌ 

 2.222 2.222 (Sigيظتىٌ انذلانت )

بذاَت خزود نعشو انقصىر انذاتٍ 

 يٍ انًاء انذراع

)كزى /و
2

 /ث(

 R -2.927* 2.879يعايم ارتباط بُزطىٌ 

 2.222 2.222 (Sigيظتىٌ انذلانت )

 كًُت انحزكت انشاوَت نهذراع

 /ث(2و/)كزى

 R -2.972* 2.922عايم ارتباط بُزطىٌ ي

 2.222 2.222 (Sigيظتىٌ انذلانت )

  α≤ 2.22* دال عُذ يظتىٌ يعُىَت 

 ≥α

≥α
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Raymond , et  al

Matteo Cortesi, et al
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 عرض ومناقشة نتائج الفرض الثاني: 
≥α

نضزبت انًحذداث انبُىيُكاَُكُه وبٍُ انًظتىٌ انزقًٍ  يعايم ارتباط بُزطىٌ بٍُ (2رذول )

 و سحف عهً انبط22ٍأحُاء طباحت  ىاحذة داخم انًاءانع اذران

=ٌ8 

 انًظتىٌ انزقًٍ الإحصائُاث ىاحذة داخم انًاءانع اذراننضزبت انًحذداث انبُىيُكاَُكُت 

 طزعت رطغ انُذ

 )يتز/ث(

 *R -2.972عايم ارتباط بُزطىٌ ي

 2.222 (Sigيظتىٌ انذلانت )

 انكهُت نهذراع الأفقُتطاقت انحزكت 

 )رىل(

 *R 2.828يعايم ارتباط بُزطىٌ 

 2.222 (Sigيظتىٌ انذلانت )

 انكهُت نهذراع الأفقُتكًُت انحزكت 

 )كزى .و/ث(

 *R 2.922يعايم ارتباط بُزطىٌ 

 2.222 (Sigيظتىٌ انذلانت )

 انًاء بذاَت دخىل انذراعنعشو انقصىر انذاتٍ 

)كزى /و
2

 /ث(

 *R 2.929يعايم ارتباط بُزطىٌ 

 2.222 (Sigيظتىٌ انذلانت )

 يٍ انًاء بذاَت خزود انذراعنعشو انقصىر انذاتٍ 

)كزى /و
2

 /ث(

 *R 2.972يعايم ارتباط بُزطىٌ 

 2.222 (Sigيظتىٌ انذلانت )

 اعكًُت انحزكت انشاوَت نهذر

 /ث(2و/)كزى

 *R 2.922يعايم ارتباط بُزطىٌ 

 2.222 (Sigيظتىٌ انذلانت )

 α≤ 2.22* دال عُذ يظتىٌ يعُىَت 
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Force = mass × acceleration
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Kinetic Energy = 
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