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̒̐̏̑̓̉̒̓́ ̘̑́̈̌̉̉̓̆ ̖̙̑̏̎̏̌̏̋̆ ̒̓́̑̏̒̓̉ ̒̔ ̪̘̙̯̎́̆̆ ̪́̒̎̏ ̭̃̉̅̉̃̆ ̔ ̯̃̆̉̎̉ ̪̖́̎̓̑̏̐̏̍̆̓̑̉̒̋̉ ̍̆̑́ȟ 
̘̖̍̏̓̏̑̉̋̉ȟ ̗̖̔̎̋̉̏̎́̌̎̉̕ ̉ ̖̋̏̄̎̉̓̉̃̎̉ ̒̐̏̒̏̂̎̏̒̓̉Ȣ ˎ̙̉̏̌̏̋̉ ̪̈̑̆̌̉̉ ̍̌́̅̉ ̒̐̏̑̓̉̒̓̉ ̎̆̑̆̓̋̏ 
̐̏̒̓̉̇̔ ̉ ̭̂̏̆ ̘̓́̋̍̉́̑̒̋̆  ̑̆̈̔̌̓́̓̆ ̔ ̏̅̎̏̒̔ ̎́ ̏̎̆ ̪̋̏̉ ̒̔ ̮̍́̆ ̙̂̉̏̌̏̋̆ ̒́̓̑̏̒̓̉Ȣ ˔̂̏̄ ̓̏̄́ ̒̆ ̔ 
̪̒̐̏̑̓̒̋̏ ̐̑́̋̒̉ ɉ̐́ ̉ ̔ ̙̗̋̏́̑̉Ɋȟ ̔ ̗̐̑̏̆̒̔ ̗̪̒̆̌̆̋̉̆ȟ ̘̙̯̆̆ ̪̂̉̑́̔ ̙̂̉̏̌̏̋̉ ̪̈̑̆̌̉̉ ɉ̉ ̘̐̑̏̒̆̎̉Ɋ ̔ ̏̅̎̏̒̔ 
̎́ ̏̎̆ ̪̋̏̉ ̙̂̉̏̌̏̋̉ ̋́̒̎̆ ̉ ̏̎̉ ̒̔ ̘̆̒̓̏ ̣̑̏̆̎̉ ̔ ̐̑̃̏̍ ̅̆̌̔ ̄̏̅̉̎̆ȟ ̏̅ ̪́̎̔́̑́ ̅̏ ̪̔̎́Ȣ ˙́̌̉ ̪̆ ̪̂̑̏ 
̮̉̒̓̑́̇̉̃́́ ̪̋̏́ ̒̆ ̂́̃̆ ̐̑̏̂̌̆̍̏̍ ̑́̈̌̉̋́ ̣̍̆̔ ̗̅̆̏̍Ⱦ̒̐̏̑̓̉̒̓̉̍́ ̉̒̓̆ ̖̙̑̏̎̏̌̏̋̆ ̅̏̂̉ȟ ̏̒̉̍ 
̮̉̒̓̑́̇̉̃́́ ̪̋̏́ ̒̆  ̏̅̎̏̒̆ ̎́ ̗̪̔̓̉́ ̑̆̌́̓̉̃̎̏̄ ̆̆̋̓́̕ ̄̏̅̉̎́ ̒̓́̑̏̒̓̉Ȣ ˕̮̒̓̑́̇̉̃́̆ ̒̐̑̏̃̆̅̆̎̏ ̎́ 
̙̙̋̏́̑̋́̉̍́ ̔̈̑́̒̓́ ̏̅ υψ ̄̏̅̉̎́ ɉ̭̖̐̏̅̆̆̎̉ ̔ ̓̑̉ ̄̑̔̐̆ ̎́ ̏̒̎̏̃̔ ̙̂̉̏̌̏̋̆ ̒̓́̑̏̒̓̉ȡ ̪̈̑̆̌̉̉ȟ ̘̐̑̏̒̆̎̉ 
̉ ̉̒̐̏̅ ̘̐̑̏̒̆̎̉Ɋ ̪̆ ̐̏̋́̈́̌̏ ̅́ ̒̔ ̪̭̎́̂̏̆ ̑̆̈̔̌̓́̓̆ ̔ ̯̃̆̉̎̉ ̘̖̍̏̓̏̑̉̋̉ ̓̆̒̓̏̃́ ̐̏̒̓̉̄̌̉ ̘̐̑̏̒̆̎̉Ȣ 
ˎ̙̉̏̌̏̋̉ ̪̈̑̆̌̉̉ ̒̔ ̂̉̌̉ ̪̭̎́̂̏̉ ̒́̍̏ ̔ ̓̆̒̓̔ ̗̮̂́́̆ ̗̍̆̅̉̉̎̋̆ȟ ̅̏̋ ̒̔ ̉̒̐̏̅ ̘̐̑̏̒̆̎̉ ̉̍́̌̉ ̪̪̎́̒̌́̂̉̆ 
̑̆̈̔̌̓́̓̆Ȣ ˠ̣̒̋̌́̆̎ ̖̙̑̏̎̏̌̏̋̉ ̉ ̙̂̉̏̌̏̋̉ ̑́̒̓ ̉ ̪̑́̈̃̏ ̪̅́̔ ̪̭̎́̂̏̔ ̯̍̏̄̔̎̏̒̓ ̭̮̉̒̐̏́̃́́ 
̘̖̍̏̓̏̑̉̋̉ ̒̐̏̒̏̂̎̏̒̓̉ ̉ ̙̃̆̓̉̎́ ̖̂́̈̉̑́̎̉ ̎́ ̙̍̏̑̏̌̏̋̉̍̕ ̋́̑́̋̓̆̑̉̒̓̉̋́̍́Ȣ  

 
ˠˏ˛ˑ 
ˠ ̘̪̅̆̉̆̍ ̒̐̏̑̓̔ ̒̆ ̒̓̃́̑́ ̏̒̎̏̃́ ̈́ ̖̃̑̔̎̒̋̆ ̉ ̒̓́̂̉̌̎̆ ̒̐̏̑̓̒̋̆ ̑̆̈̔̌̓́̓̆Ȣ ˞̗̪̆̌̆̋̉́ ̪̆ 

̘̅̉̎́̍̉́̎ ̭̘̔̐̑́̃́̋̉ ̗̐̑̏̆̒ ̔̒̍̆̑̆̎ ̎́ ̉̈̂̏̑ ̪̗̐̏̆̅̉̎́́ ̪̋̏̉ ̪̐̏̒̆̅̔̔ ̭̐̏̇̆̎̆ ɀ ̏ ̐̓̉̍́̌̎̆ 
̙̍̏̑̏̌̏̋̆̕ȟ ̘̉̈̉̋̆̕ ̉ ̖̙̐̒̉̏̌̏̋̆ ̔̒̌̏̃̆ ̈́ ̮̐̏̒̓̉̈́̆ ̖̖̃̑̔̎̒̋̉ ̑̆̈̔̌̓́̓́ ̔ ̯̂̔̅̔̎̏̒̓̉Ȣ 
˞̗̪̆̌̆̋̉́ ̪̆ ̃̆̈́̎́ ̒́ ̐̑̏̂̌̆̍̏̍ ̮̐̑̏̄̎̏̈̉̑́́ ̖̒̐̏̑̓̒̋̉ ̯̅̏̒̓̉̄̎̔́Ȣ ˟̔ ̒̆ ̭̐̏̒̓́̃́ ̎̉̈ 
̮̐̉̓́́Ȣ ˗́̅́ ̘̈́̐̏̆̓̉ ̗̪̒̆̌̆̋̉̔ȩ ˚́ ̪̋̏̉ ̘̎́̉̎ ̗̒̆̌̆̋̉̏̎̉̒́̓̉ȩ ˗́̅́ ̈́̔̒̓́̃̉̓̉ ̗̐̑̏̆̒ 
̗̪̒̆̌̆̋̉̆ȩ ˗̪̏̉ ̒̔ ́̋̓̏̑̉̕ ̗̪̒̆̌̆̋̉̆ȩ ˔́ ̪̋̏̆ ̐̏̓̑̆̂̆ ̒̆ ̑́̅̉ ̗̪̒̆̌̆̋̉́ȩ ˗́̅́ ̏̅̑̆̅̉̓̉ 
̅̆̉̎̉̓̉̃̎̏̕ ̋̏ ̐̑̉̐́̅́ȟ ́ ̋̏ ̎̆ ̐̑̉̐́̅́ ̎̆̋̏̍ ̒̐̏̑̓̔ȢȢȢȩ ˜̏̒̆̂̎́ ̮̐́̇́ ̓̑̆̂́ ̅́ ̒̆ ̏̂̑́̓̉ ̎́ 
́̋̓̏̑̆̕ ̗̪̒̆̌̆̋̉̆ȟ ́ ̓̏ ̒̔ȟ ̪̘̙̯̎́̆̆ȡ ̓́̌̆̎́̓ȟ ̣̎́̒̌̆̆ȟ ̙̂̉̏̌̏̋́ ̉ ̖̙̑̏̎̏̌̏̋́ ̒̓́̑̏̒̓ȟ ̉ ̃̉̒̏̋́ 
̗̪̏̑̄́̎̉̈́̉́ ̐̏̅̒̉̒̓̆̍́ ̗̪̒̆̌̆̋̉̆Ȣ  
ˎ̙̉̏̌̏̋́ ̒̓́̑̏̒̓ ̪̆ ̐̏̒̆̂̎̏ ̭̏̒̆̓̉̃̏ ̘̪̐̏̅̑̔̆ ̪̆̑ ̪̆ȟ ̐̑̆ ̒̃̆̄́ȟ ̓̏̋̏̍ ̐̑̆̅̐̔̂̆̑̓̆̓́ ̉ 

̐̔̂̆̑̓̆̓́ ̐̑̉̒̔̓̎́ ̃̆̌̉̋́ ̪̃́̑̉́̂̉̌̎̏̒̓ ̔ ̒̓̆̐̆̎̔ ̪̑́̈̃̏́ ̪̖̐̏̆̅̉̎̉ ̖̏̑̄́̎̒̋̉ ̒̉̒̓̆̍́ ̉ 
̘̖̉̈̉̋̉̕ ɉ̘̖̍̏̓̏̑̉̋̉Ɋ Ⱦ ̖̙̖̐̒̉̏̌̏̋̉ ̋́̑́̋̓̆̑̉̒̓̉̋́ ̉ ̒̐̏̒̏̂̎̏̒̓̉ ̖̍̌́̅̉Ȣ ˛̃̏̍ ̮̐̑̆̅́̃́̔ 
̯̆ ̂̉̓̉ ̐̑̉̋́̈́̎̉ ̑̆̈̔̌̓́̓̉ ̮̉̒̓̑́̇̉̃́́ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̖̃̆̈́̎̉ ̯̃̆̉̍ ̅̆̌̏̍ ̈́ ̔̌̏̄̔ 
̂̉ ̙̏̌̏̋̆ ̉ ̖̙̑̏̎̏̌̏̋̆ ̒̓́̑̏̒̓̉ ̔ ̗̪̒̆̌̆̋̉̉ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ȟ ̒́ ̎́̅̏̍ ̅́ ̯̆ ̪̏̃́ ̐̑̉̍̆̑ ̉̈ 
̙̋̏́̑̋̆ ̐̏̎̔̅̉̓̉ ̋̏̑̉̒̎̆ ̗̪̉̎̏̑̍́̉̆̕ ̉ ̈́ ̅̑̔̄̆ȟ ̐̑̆ ̒̃̆̄́ ̐̏ ̪̋̑̉̓̆̑̉̔̍̔ ̘̖̍̏̓̏̑̉̋̉ 
̒̐̏̒̏̂̎̏̒̓̉ȟ ̘̒̌̉̎̆ ̒̐̏̑̓̒̋̆ ̄̑́̎̆ ɉ̓̉̍̒̋̉ ̒̐̏̑̓̏̃̉ɊȢ 
 
˝ˍ˔˘˕˗˒ ˕˔˙˒˯ˠ ˙˘ˍˑ˕ˢ ˞˜˛˝˟˕˞˟ˍ ˝ˍ˔˘˕ˤ˕˟˒ ˢ˝˛˚˛˘˛˥˗˒ ˞˟ˍ˝˛˞˟˕ 
˝́̈̌̉̋̆ ̣̉̈̍̆̔ ̗̅̆̆ ̒̐̏̑̓̉̒̓́ ̘̑́̈̌̉̉̓̆ ̖̙̑̏̎̏̌̏̋̆ ̒̓́̑̏̒̓̉ ̒̔ ̪̘̙̯̎́̆̆ ̪́̒̎̏ ̭̃̉̅̉̃̆ ̔ 

̯̃̆̉̎̉ ̪̖́̎̓̑̏̐̏̍̆̓̑̉̒̋̉ ̍̆̑́ȟ ̘̖̍̏̓̏̑̉̋̉ȟ ̗̖̔̎̋̉̏̎́̌̎̉̕ ̉ ̖̋̏̄̎̉̓̉̃̎̉ ̒̐̏̒̏̂̎̏̒̓̉ 
ɉ*ÁËÏÖÌÊÅÖÉç É ÓÁÒȢȟ ςπρρȠ )ÁÏËÏÍÉÄÉÓȟ ςππτȠ ˶̭̯́̋̏̃̆̃̉ȟ ςππςȠ -ÁÌÉÎÁ ÅÔ ÁÌȢȟ ςπππȟ ςππτȢȟ ςππτÁȠ "ÅÕÎÅÎ 
et al.,1992). 
˟́̋̏ ̒̔ ˶̭̯́̋̏̃̆̃̉ ̉ ̗̒́̑́̅̎̉̉ ɉ*ÁËÏÖÌÊÅÖÉçȟ 0ÁÊÉçȟ 'ÁÒÄÁĤÅÖÉçȟ Ǫ 6ÉĤÎÊÉçȟ ςπρρɊ ̐̏̑̆̅̉̌̉ 

https://plus.sr.cobiss.net/opac7/bib/search?q=282715404&db=cobib&mat=allmaterials
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̪̐̏̆̅̉̎̆ ̪́̎̓̑̏̐̏̍̆̓̑̉̒̋̆ ̉ ̋́̑́̋̓̆̓̉̒̓̉̋̆ ̉ ̂̑̈̉̎̒̋̏-̒̎́̇̎̆ ̒̐̏̒̏̂̎̏̒̓̉ ̖̍̌́̅̉ 
̙̙̋̏́̑̋́́ ̉ ̔̅̂́̌̆̑́̕Ȣ ˠ̈̏̑́̋ ̒̔ ̘̉̎̉̌̉ ρρς ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ρς ̉ ρσ ̄̏̅̉̎́  ɉ˗ρσ 
Ѐ τψ ̉ ˗ρς Ѐ φτɊ ̉ ως ̍̌́̅́ ̔̅̂́̌̆̑́̕ ɉˡρσ Ѐ τπ ̉ ˡρς Ѐ υςɊȢ ˛̘̆̋̉̃́̎̏ȟ ̪̒̓́̑̉̉ ̙̙̋̏́̑̋́̉ ̉ 
̔̅̂́̌̆̑̉̕ ̒̔ ̐̏̒̓̉̄̌̉ ̘̪̈̎́́̎̏ ̭̂̏̆ ̑̆̈̔̌̓́̓̆ ̔ ̓̆̒̓̏̃̉̍́ ̘̮̓̑́́ ςπ̍ ̉ ̓̑̏̒̋̏̋ ̉̈ ̍̆̒̓́Ȣ 
˯̣̯̏̑̆̃̉ ̉ ̗̒́̑́̅̎̉̉ ̒̔ ɉ˯̣̯̏̑̆̃̉ȟ ˶̭̯́̋̏̃̆̃̉ȟ ˜̪̯́̉ȟ ̉ ˚̯̉̋̏̌̉ȟ ςπρφɊ ̒̔ ̒̐̑̏̃̆̌̉ ̘̒̌̉̎̏ 

̮̉̒̓̑́̇̉̃́̆̎́ ̔̈̏̑̋̔ ψτ ̍̌́̅́ ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ρπ ̉ ρρ ̄̏̅̉̎́ ɉːˎρπ Ѐ τφ ̉ ːˎρρ Ѐ σψɊȢ 
˶̙̮̗̆̅́̎́̆̒̓̏̄̏̅̉́̉ ̒̔  ̐̏̒̓̉̄̌̉ ̘̪̈̎́́̎̏ ̭̂̏̆ ̑̆̈̔̌̓́̓̆ ̔ ̂̑̈̉̎̒̋̏-̒̎́̇̎̉̍ ̒̐̏̒̏̂̎̏̒̓̉̍́ 
ɉ̒̎́̄́ ̑́̍̆̎̏̄ ̪̐̏́̒́ȟ ́̄̉̌̎̏̒̓ȟ ̮̔̂̑̈́̆Ɋ ̔ ̏̅̎̏̒̔ ̎́ ̙̮̅̆̒̆̓̏̄̏̅̉́̋̆Ȣ ˠ ̓́̂̆̌̉ ρ ̒̔ ̐̑̉̋́̈́̎̉ 
̃̑̆̅̎̏̒̓̉ ̪̖̐̏̆̅̉̎̉ ̪̖́̎̓̑̏̐̏̍̆̓̑̉̒̉ ̉ ̪̃́̑̉́̂̌̉ ̆̋̒̐̌̏̈̉̃̎̆ ̒̎́̄̆ ̪̗̅̃̏̉̆ ̙̙̋̏́̑̋́́ ̪̋̏̉ 
̒̔ ̉̍́̌̉ ̖̃̑̔̎̒̋̆ ̪̋́̑̉̆̑̆ ɉ̎́̒̓̔̐́̌̉ ̉ ̔ ˚ˎˍɊ ̉̈ ̃̑̆̍̆̎́ ̋́̅́ ̪̆ ̪̆̅́̎ ̏̅ ̮̖̉ ̉̍́̏ ρς ́ ̅̑̔̄̉ 
ρτ ̄̏̅̉̎́ȟ ̄̅̆ ̒̆ ̃̉̅̉ ̓́ ̘̏̉̄̌̆̅̎́ ̑́̈̌̉̋́ ̔ ̋̏̑̉̒̓ ̪̒̓́̑̉̆̄Ȣ   
 
˟́̂̆̌́ ρȢ ˏ̑̆̅̎̏̒̓̉ ̪̖̐̏̆̅̉̎̉ ̪̖́̎̓̑̏̐̏̍̆̓̑̉̒̉ ̉ ̪̃́̑̉́̂̌̉ ̆̋̒̐̌̏̈̉̃̎̆ ̒̎́̄̆ ̪̗̅̃̏̉̆ 

̖̖̃̑̔̎̒̋̉ ̙̙̋̏́̑̋́́ ̉̈ ̃̑̆̍̆̎́ ̐̑̆̅̐̔̂̆̑̓̆̓́ 

˕̘̄̑́ ˟̆.̌ ̃ ̉̒̉̎́ 
(cm)  

˟̆.̌ ̍ ́̒́ 
(kg)  

˞̐̑̉̎̓ ςπ 
m (sec.) 

T-̓̆̒̓ ́ ̄̉̌̎̏̒̓̉ 
(sec.) 

ˏ̆̑̓̉̋́̌̎̉ ̏ ̅̒̋̏Ë 
(cm)  

ˑ˙  ρς ̄̏̅̉̎́ 179 59 3.70 12.60 33 
˚˗  ρτ ̄̏̅̉̎́ 189 68 3.50 11.28 42 

 
 ˶̭̯́̋̏̃̆̃̉ȟ ̉ ˶̯́̎̋̏̃̉ ɉςππχɊ ̒̔ ̐̏̑̆̅̉̌̉ ̘̒̋̏̎̏̒̓ ̉ ́̄̉̌̎̏̒̓ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̔ 
̗̪̔̎̋̉̉̕ ̔̈̑́̒̓́Ȣ ˠ̈̏̑́̋ ̒̔ ̘̉̎̉̌̉ ρψυ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ̏̅ ρτ ɉ̄̑̔̐́ ρȟ .ЀχσɊȟ ρσ 
ɉ̄̑̔̐́ ςȟ .ЀτψɊ ̉ ρς ̄̏̅̉̎́ ɉ̄̑̔̐́ σȟ . Ѐ φτɊȢ ˑ́̋̌̆ȟ ̔ ̮̐̉̓́̔ ̒̔ ̂̉̌̆ ̓̑̉ ̃̑̌̏ ̂̌̉̒̋̆ ̔̈̑́̒̎̆ 
̪̋́̓̆̄̏̑̉̆ȟ ̘̗̅̆́̉ ̐̑̆̅̐̔̂̆̑̓̆̒̋̏̄ ̔̈̑́̒̓́Ȣ ˝̆̈̔̌̓́̓̉ ̒̔ ̐̏̋́̈́̌̉ ̅́ ̒̆ ̔ ̪̃́̑̉́̂̌́̍́ 
̒̋ ̘̏̎̏̒̓̉ ̒̃̆ ̓̑̉ ̄̑̔̐̆ ̘̪̈̎́́̎̏ ̪̑́̈̌̉̋̔ Ⱦ̓́̋̏ ̅́ ̒̔ ̪̪̎́̒̓́̑̉̉ ̉̍́̌̉ ̪̭̎́̂̏̆ ̑̆̈̔̌̓́̓̆Ɋȟ ́̌̉ 
̔ ̪̃́̑̉́̂̌́̍́ ́̄̉̌̎̏̒̓̉ ̪̎̉̆ ̪̅̏̂̉̆̎́ ̘̪̈̎́́̎́ ̑́̈̌̉̋́ ̣̉̈̍̆̔ ̙̮̓̑̉̎́̆̒̓̏̄̏̅̉́̋́ ̉ 
̘̙̮̆̓̑̎́̆̒̓̏̄̏̅̉́̋́ ɉ ˞̌̉̋̆ ρ ̉ ςɊȢ   
 

             
˞̌̉̋́ ρȢ ˝̆̈̔̌̓́̓̉ ̓̆̒̓́ ȵ̗̉̋-̗́̋Ȱ ̮̋̑̆̓́̆ 
̔ ̑̆̋̆̓̔ ɉÓÅÃȢɊ ̈́ ̒̃̆ ̓̑̉ ̄̑̔̐̆ - ρȟ ς ̉ σ 
ɉ˶̭̯́̋̏̃̆̃̉ȟ ̉ ˶̯́̎̋̏̃̉ȟ ςππχɊ 

 ˞̌̉̋́ ςȢ ˝̆̈̔̌̓́̓̉ ˟-̓̆̒̓́ ́̄̉̌̎̏̒̓̉ 
ɉÓÅÃȢɊ ̈́ ̒̃̆ ̓̑̉ ̄̑̔̐̆ - ρȟ ς ̉ σ 
ɉ˶̭̯́̋̏̃̆̃̉ȟ ̉ ˶̯́̎̋̏̃̉ȟ ςππχɊ 

 
˶̭̯́̋̏̃̆̃̉ ̉ ̗̒́̑́̅̎̉̉ ɉ*ÁËÏÖÌÊÅÖÉçȟ +ÁÒÁÌÅÊÉçȟ 0ÁÊÉçȟ -ÁÃÕÒÁȟ Ǫ %ÒéÕÌÊȟ ςπρςɊ ̒̔ ̉̒̐̉̓̉̃́̌̉ 

̂̑̈̉̎̔ ̉ ́̄̉̌̎̏̒̓ ρρψ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ̏̅ ρς ɉ.ЀφτɊ ̉ ρτ ̄̏̅̉̎́ ɉ.ЀυτɊȢ  ˜̮̑̉̍̆̆̎̉ 
̒̔ ̓̆̒̓̏̃̉ȡ ̘̮̓̑́́ ̎́ ςπ̍ȟ σπ̍ ̉ υπ̍ȟ ˟-̓̆̒̓ ́̄̉̌̎̏̒̓̉ȟ ̓̆̒̓ ˣ̉̋-̗́̋ ̮̋̑̆̓́́ ̔ ̑̆̋̆̓̔ ̉ ̘̮̓̑́̆ 
τØρυ̍Ȣ ˛̘̆̋̉̃́̎̏ ̪̒̓́̑̉̉ ̙̙̋̏́̑̋́̉ ̒̔ ̐̏̒̓̉̄̌̉ ̘̪̈̎́́̎̏ ̭̂̏̆ ̑̆̈̔̌̓́̓̆ ̏̅ ̣̖̍̌́̉Ȣ ˙̣̆̔̓̉̍ȟ 
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̎́  ̏̒̎̏̃̔  ̃̑̆̅̎̏̒̓̉  ̗̪̋̏̆̉̉̆̎́̓́̕ ̗̪̋̏̑̆̌́̉̆ ̣̉̈̍̆̔ ̑̆̈̔̌̓́̓́ ̔ ̓̆̒̓̏̃̉̍́ ́̄̉̌̎̏̒̓̉ ̔̎̔̓́̑ 
̄̑̔̐̆ ̙̮̅̃́̎́̆̒̓̏̄̏̅̉́̋́ ̉ ̄̑̔̐̆ ̘̙̮̆̓̑̎́̆̒̓̏̄̏̅̉́̋́ ̍̏̇̆ ̒̆ ̭̘̈́̋̔̉̓̉ ̅́ ̒̔ ̮̐̑̉̍̆̆̎̉ 
̓̆̒̓̏̃̉ ́̄̉̌̎̏̒̓̉ ̈́ ̣̍̌́̆ ̙̙̋̏́̑̋́̆ ɉρς ̄̏̅̉̎́Ɋ ̭̐̑̆̅̒̓́̃́̌̆ ̘̑́̈̌̉̉̓̆ ̉ ̗̘̒̐̆̉̉̎̆̕ 
̈́̅́̓̋̆ ɉ̃̑̌̏ ̎̉̒̋̉ ̗̪̋̏̆̉̉̆̎̓̉̕ ̗̪̋̏̑̆̌́̉̆Ɋȟ ̅̏̋ ̒̔ ̋̏̅  ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ̏̅ ρτ ̄̏̅̉̎́ ̓̏ 
̂̉̌̉ ̒̋̏̑̏ ̘̉̅̆̎̓̉̎̉ ̒̓̉̍̔̌̔̒̉ ɉ̃̉̒̏̋̉ ̗̪̋̏̆̉̉̆̎̓̉̕ ̗̪̋̏̑̆̌́̉̆ɊȢ  ˟̏ ̯̪̔̐̔̔̆ ̎́ ̭̘̈́̋̔́̋ ̅́ 
̔ ̗̐̑̏̆̒̔ ̗̪̒̆̌̆̋̉̆ȟ ̋́̅́ ̪̆ ̔ ̮̐̉̓́̔ ́̄̉̌̎̏̒̓ȟ ̓̑̆̂́ ̘̑̆̈̌̉̉̓̏ ̄̌̆̅́̓̉ ̎́ ̒̐̏̒̏̂̎̏̒̓̉ 
̙̙̋̏́̑̋́́ ̏̃́ ̅̃́ ̔̈̑́̒̓́Ȣ ˚́̑́̃̎̏ȟ ̋́̅́ ̪̆ ̔ ̮̐̉̓́̔ ̉ ̓̑̆̎̉̎̄ ̏̃̆ ̒̐̏̒̏̂̎̏̒̓̉Ȣ 
 
˝ˍ˔˘˕˗˒ ˕˔˙˒˯ˠ ˙˘ˍˑ˕ˢ ˞˜˛˝˟˕˞˟ˍ ˝ˍ˔˘˕ˤ˕˟˒ ˎ˕˛˘˛˥˗˒ ˞˟ˍ˝˛˞˟˕ 
ˎ̙̉̏̌̏̋́ ̒̓́̑̏̒̓ ̏̅̄̏̃́̑́ ̖̙̑̏̎̏̌̏̋̏̍ ̅̏̂̔ ̋́̅́ ̗̔̎̋̉̏̎́̌̎̏̕ ɀ ̙̍̏̑̏̌̏̋̉̕ ̪̑́̈̃̏ 

̗̅̆̆ ̅̏̒̓̉̄̎̆ ̘̐̑̏̒̆́̎ ̎̉̃̏ ̈́ ̅́̓̉ ̔̈̑́̒̓ ɉ˗̪̯́̑́̌̆̉ȟ ̉ ˶̭̯́̋̏̃̆̃̉ȟ ςππρɊȢ ˠ ̄̑̔̐̉ 
̘̅̆́̋́Ⱦ̒̐̏̑̓̉̒̓́ ̉̒̓̆ ̖̙̑̏̎̏̌̏̋̆ ̒̓́̑̏̒̓̉ ̍̏̄̔ ̒̆ ̪̐̏́̃̉̓̉ ̑́̈̌̉̋̆ ̔ ̙̪̂̉̏̌̏̋̏ ̒̓́̑̏̒̓̉ 
ɉ3ÉÎÏÂÁÄȟ ςππυɊȢ ˛̅̎̏̒ ̙̂̉̏̌̏̋̆ ̉ ̖̙̑̏̎̏̌̏̋̆ ̒̓́̑̏̒̓̉ ̍̏̇̆ ̅́ ̂̔̅̆ ̪̓̑̏́̋ȡ ̅́ ̪̆ ̙̂̉̏̌̏̋́ 
̒̓́̑̏̒̓ ̪̆̅̎́̋́ ̖̙̪̑̏̎̏̌̏̋̏ȟ ̅́ ̪̆ ̙̂̉̏̌̏̋́ ̒̓́̑̏̒̓ ̯̃̆́ ̏̅ ̖̙̑̏̎̏̌̏̋̆ ̉ ̅́ ̪̆ ̮̍́́ ̏̅ 
̖̙̑̏̎̏̌̏̋̆Ȣ ˎ̙̉̏̌̏̋̉  ̪̒̓́̑̉̉  ̍̌́̅̉  ̒̐̏̑̓̉̒̓̉  ̘̆̒̓̏  ̐̏̒̓̉̇̔  ̉  ̭̂̏̆  ̘̓́̋̍̉́̑̒̋̆ 
̑̆̈̔̌̓́̓̆ ̔ ̏̅̎̏̒̔ ̎́ ̏̎̆ ̪̋̏̉ ̒̔ ̮̍́̆ ̙̂̉̏̌̏̋̆ ̒́̓̑̏̒̓̉ ɉ4ÏÒÒÅÓ-5ÎÄÁȟ ÅÔ ÁÌȢȟ ςπρσɊȢ ˟̏ ̪̆ ̪̆̅́̎ 
̏̅ ̖̄̌́̃̎̉ ̑́̈̌̏̄́ ̅́ ̒̆ ̔ ̪̒̐̏̑̓̒̋̏ ̐̑́̋̒̉ȟ ̔ ̗̐̑̏̆̒̔ ̗̪̒̆̌̆̋̉̆ȟ ̘̙̯̆̆ ̪̂̉̑́̔ ̙̂̉̏̌̏̋̉ ̪̈̑̆̌̉̉ 
̉ ̘̐̑̏̒̆̎̉  ̔ ̏̅̎̏̒̔ ̎́ ̏̎̆ ̪̋̏̉ ̙̂̉̏̌̏̋̉ ̋́̒̎̆ ɉ-ĴÌÌÅÒ ÅÔ ÁÌȢȟ ςπρχȠ -ÁÌÉÎÁ ÅÔ ÁÌȢȟ ςπππɊȢ ˎ̙̉̏̏̋̉ 
̪̈̑̆̌̉̉ ̒̔  ̘̆̒̓̏ ̣̑̏̆̎̉ ̔ ̐̑̃̏̍ ̅̆̌̔ ̄̏̅̉̎̆ȟ ̏̅ ̪́̎̔́̑́ ̅̏ ̪̔̎́ ɉ3ÈÅÒÁÒȟ ÅÔ ÁÌȢȟςππχȠ 6ÕéËÏÖÉçȟ ÅÔ ÁÌȢȟ 
ςπρσɊȟ  ̅̏̋  ̣̍̌́̉  ̒̐̏̑̓̉̒̓̉  ̪̉̍́̔  ̙́̎̒̔  ̅́  ̣̔̔  ̔  ̘̓́̋̍̉́̑̒̋̆ ̗̪̒̆̌̆̋̉̆ ̒́̍̏ ́̋̏ ̒̔ ̑́̎̏ 
̒́̈̑̆̌̉ ɉ-ÕÌÌÅÒ ÅÔ ÁÌȢȟ ςπρχɊȢ 
˙́̌̉  ̪̆  ̪̂̑̏  ̮̉̒̓̑́̇̉̃́́  ̪̋̏́ ̪̓̑̆̓̉̑́̔ ̑́̈̌̉̋̆ ̣̍̆̔ ̗̅̆̏̍ Ⱦ ̒̐̏̑̓̉̒̓̉̍́ ̉̒̓̆ 

̖̙̑̏̎̏̌̏̋̆ ̅̏̂̉ȟ ̏̒̉̍ ̮̉̒̓̑́̇̉̃́́ ̪̋̏́ ̒̆ ̏̅̎̏̒̆ ̎́ ̗̪̔̓̉́ ̑̆̌́̓̉̃̎̏̄ ̆̆̋̓́̕ ̄̏̅̉̎́ 
̒̓́̑̏̒̓̉   ɉ$ÅÌÏÒÍÅȟ Ǫ 2ÁÓÐÁÕÄȟ ςππωȠ  6ÕéËÏÖÉçȟ et al., 2013). 
˶̭̯́̋̏̃̆̃̉ ̉ ̗̒́̑̅́̎̉̉ ɉςπρφɊ ̒̔ ̉̒̐̉̓̉̃́̌̉ ̏̅̎̏̒ ̣̉̈̍̆̔ ̙̂̉̏̌̏̋̆ ̈̑̆̌̏̒̓̉ ̉ 

̘̖̍̏̓̏̑̉̋̉ ̒̐̏̒̏̂̎̏̒̓̉ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ̏̅ ρτ ̄̏̅̉̎́ ɉρτȢπωϻπȢςυȟ N Ѐ τωɊȢ  ˎ̙̉̏̌̏̋́ 
̒̓́̑̏̒̓ ̪̆ ̗̮̐̑̏̆̆̎́ ̖̓̆̎̉̋̏̍ ̪̋̏̔ ̒̔ ̑́̈̃̉̌̉ ˙̉̑̃́̌̅ ̉ ̗̒́̑́̅̎̉̉ ɉ-ÉÒwald et alȢȟ ςππςɊȟ ̎́ 
̏̒̎̏̃̔ ̪̘̆̅̎́̉̎̆ȡ 

 
Maturity offset = ɀωȢςσφ Ϲ πȢπππςχπψ ɉÌÅÇ ÌÅÎÇÔÈ ̖ ÓÉÔÔÉÎÇ ÈÅÉÇÈÔɊ ɀ πȢππρφφσ ɉÁÇÅ ̖ ÌÅÇ ÌÅÎÇÔÈɊ Ϲ 

πȢππχςρφ ɉÁÇÅ ̖ ÓÉÔÔÉÎÇ ÈÅÉÇÈÔɊ Ϲ πȢπςςως ɉ×ÅÉÇÈÔ ȡ ÈÅÉÇÈÔɊȢ 
 
ː̑̔̐̆ ̉̒̐̉̓́̎̉̋́ ɉ̙̂̉̏̌̏̋̉ ̪̈̑̆̌̉̉ȟ ̘̐̑̏̒̆̎̉ ̉ ̏̎̉ ̪̋̏̉ ̋́̒̎̆Ɋ ̒̔ ̏̑̍̉̑́̎̆̕ ̋́̏ ̔ ̪̒̓̔̅̉̉ 

ˏ̉̋̆̌́ ̉ ˍ̪̒̍́̎́ ɉ7ÉÃËÅÌ Ǫ %ÉÓÅÎÍÁÎȟ ςππχɊȟ ̓̆ ̒̔ ̪̅̏̂̉̆̎̆ ̓̑̉ ̄̑̔̐̆ȡ ̙̂̉̏̌̏̋̉ ̪̈̑̆̌̉̉ ɉN = 14), 
̘̐̑̏̒̆̎̉ ɉN Ѐ ςτɊ ̉ ̏̎̉ ̪̋̏̉ ̙̂̉̏̌̏̋̉ ̋́̒̎̆ ɉN Ѐ ρρɊȢ ˜̮̑̉̍̆̆̎̉ ̒̔ ̓̆̒̓̏̃̉ȡ ̘̒̋̏̎̏̒̓̉ 
ɉ̃̆̑̓̉̋́̌̎̉ ̏̅̒̋̏̋Ɋȟ ̒̐̑̉̎̓́ ɉ̘̮̓̑̆́̆ ̎́ ςπȟ σπ ̉ υπ̍Ɋȟ ̆̋̒̐̌̏̈̉̏̃̎́ ̒̎́̄́ ̑̔̋̔ ̉ ̑́̍̆̎̏̄ 
̪̐̏́̒́ ɉ̗̮̂́́̆ ̗̍̆̅̉̉̎̋̆Ɋ ̉ ̘̆̓̉̑̉ ̓̆̒̓́ ́̄̉̌̎̏̒̓̉Ȣ    
˞̔̐̑̏̓̎̏ ̘̮̏̆̋̉̃́̉̍́ ̅́ ̘̆ ̔ ̯̃̆̉̎̉ ̖̏̃̉ ̪̃́̑̉́̂̌̉ ̪̭̎́̂̏̆ ̑̆̈̔̌̓́̓̆ ̯̐̏̒̓̉̉ ̙̂̉̏̌̏̋̉ 

̪̒̓́̑̉̉ȟ ̪̭̎́̂̏̆ ̑̆̈̔̌̓́̓̆ ̔ ̒̃̉̍ ̐̏̍̆̎̔̓̉̍ ̪̃́̑̉́̂̌́̍́ȟ ̉̈̔̈̆̃ ̪̆̅̎̆ȟ ̐̏̒̓̉̄̌̉ ̒̔ ̏̎̉ ̪̋̏̉ ̒̔ 
̘̐̑̏̒̆̎̏ ̙̂̉̏̌̏̋̉ ̒̓́̑̉ ɉ̈̑̆̌̉ɊȢ ˛̘̆̋̉̃́̎̏ȟ ̏̎̉ ̪̋̏̉ ̙̂̉̏̌̏̋̉ ̋́̒̎̆ ̒̔ ̐̏̒̓̉̄̌̉ ̪̪̎́̒̌́̂̉̆ 
̑̆̈̔̌̓́̓̆Ȣ  
˛̃́̋̃̉ ̑̆̈̔̌̓́̓̉ ̯̪̔̐̔̔̔ ̎́ ̭̘̈́̋̔́̋ ̅́ ̣̔̒̋̌́̆̎ ̙̂̉̏̌̏̋̉ ̉ ̖̙̑̏̎̏̌̏̋̉ ̑́̒̓ ̉ ̪̑́̈̃̏ ̪̅́̆ 

̪̭̎́̂̏̆ ̑̆̈̔̌̓́̓̆ ̔ ̭̮̉̒̐̏́̃́̔ ̘̖̍̏̓̏̑̉̋̉ ̒̐̏̒̏̂̎̏̒̓̉ ̎́ ̂́̈̉ ̙̖̍̏̑̏̌̏̋̉̕ 
̋́̑́̋̓̆̑̉̒̓̉̋́Ȣ ˜̑̆̅̎̏̒̓ ̘̖̐̑̏̒̆̎̉ ̔ ̏̅̎̏̒̔ ̎́ ̪̈̑̆̌̉̆ ̔ ̯̃̆̉̎̉ ̘̖̍̏̓̏̑̉̋̉ ̓̆̒̓̏̃́ ̍̏̇̆ ̒̆ 
̪̏̂́̒̎̉̓̉ ̎́̄̌̉̍ ̐̏̑́̒̓̏̍ ̓̆̌̆̒̎̆ ̃̉̒̉̎̆ȟ ̉ ̖̏̒̓́̌̉ ̖̅̔̇̉̎̒̋̉ ̍̆̑́ ̋̏̅ ̪̖̈̑̆̌̉̉ȟ ̎́ ̪̋̏̉ 
̗̆̎̓̑́̌̎̉ ̎̆̑̃̎̉ ̒̉̒̓̆̍ ̪̎̉̆ ̭̐̑̉̐̑̆̍̆̎ ̔ ̋̏̏̑̅̉̎́̓̉̃̎̏̍ ̒̍̉̒̌̔ȟ ̔ ̣̮̔̒̋̌́̉̃́̔ 
̖̘̂̉̏̍̆́̎̉̋̏̄ ̗̌́̎́ ̖̅̔̇̉̎̒̋̉ ̍̆̑́ ̈́ ̭̐̏̒̓́̃̆̎̆ ̈́̅́̓̋̆ ̪̋̏̉ ̒̔ ̪̑́̎̉̆ ̘̎́̔̆̎̉ ̉ ̪̔̒̃̏̆̎̉ 
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ɉ(ÁÉÂÁÃÈȟ ÅÔ ÁÌȢȟ ςπρρȠ +ÁÒÁÌÅÊÉÃ ÅÔ ÁÌȢȟ ςπρρɊȢ ˑ̭́̆ȟ ̏̃̏ ̘̪̔̐̔̔̆ ̅́ ̔ ̗̐̑̏̆̒̔ ̗̪̒̆̌̆̋̉̆ ̖̍̌́̅̉ 
̙̙̋̏́̑̋́́ȟ ̔ ̏̃̉̍ ̐̑̆̅̐̔̂̆̑̓̆̒̓̋̉̍ ̔̈̑́̒̓̉̍́ȟ ̎̆ ̓̑̆̂́ ̔̃̆̋ ̂̉̑́̓̉ ̉ ̏̑̒̉̑́̓̉̕ ̙̂̉̏̌̏̋̉ 
̪̈̑̆̌̉̆ȟ ̏̅̎̏̒̎̏ ̘̆̒̓̏ ̭̂̏̆ ̮̒̎́̌́̇̆̆ ̙̂̉̏̌̏̋̉ ̪̖̈̑̆̌̉̉ ̖̍̌̌́̅̉ ̙̙̋̏́̑̋́́ ̔ ̔̒̌̏̃̉̍́ 
̘̮̓́̋̍̉̆́ ̎̆ ̓̑̆̂́ ̅́ ̂̔̅̆ ̏̒̎̏̃̎̉ ̪̋̑̉̓̆̑̉̔̍ ̈́ ̗̪̒̆̌̆̋̉̔Ȣ  
˛̃́ ̪̒̓̔̅̉́ ̉̍́ ̣̏̅̑̆̆̎̆ ̘̮̏̄̑́̎̉̆́ȡ  
ˑ̘̗̆́̉ ̏̅ ρτ ̄̏̅̉̎́ ̒̔ ̔ ̐̆̑̉̏̅̔ ̘̐̏̆̓̋́ ̗̗̪́̋̆̌̆̑́̉̆ ̉ ̣̓́̋̏̆ ̘̪̪̈̎́́̎̉̆̄ ̗̮̅̉̆̑̆̎̉̑́́̕ 

̒̐̏̒̏̂̎̏̒̓̉ ̔ ̏̅̎̏̒̔ ̎́ ̄̆̎̆̓̒̋̆ ̗̪̐̑̆̅̉̒̐̏̈̉̉̆ ̉ ́̋̓̏̑̕ ̓̑̆̎̉̎̄́ȟ 
ˠ̈̏̑́̋ ̉̒̐̉̓́̎̉̋́ ̪̆ ̂̉̏ ̃̉̒̏̋̏ ̗̒̆̌̆̋̉̏̎̉̑́̎ ̐̏ ̗̐̑̉̎̉̐̔ ̓́̌̆̎̓̏̃́̎̏̒̓̉ȟ ́ ̎̆ ̓̑̆̎̔̓̎̆ 
̒̐̏̒̏̂̎̏̒̓̉Ȣ ˚̪̉̆ ̔̈̆̓ ̔ ̏̂̈̉̑ ̓̑̆̎́̇̎̉ ̒̓́̇ȟ ̋̃́̌̉̓̆̓ ̓̑̆̎̉̎̄́ ̣̒̐̑̏̃̏̆̎ ̔ ̘̑́̈̌̉̉̓̉̍ 
̋̌̔̂̏̃̉̍́ ̉ ̘̑́̈̌̉̉̓̉̍ ̓̑̆̎́̇̎̉̍ ̗̐̑̏̆̅̔̑́̍́ȟ ̪̋̏̉ ̍̏̄̔ ̂̉̓̉ ̏̅ ̘̪̈̎́́̎̏̄ ̗̪̔̓̉́́ ̎́ 
̘̍̏̓̏̑̉̋̆ ̒̐̏̒̏̂̎̏̒̓̉Ȣ ˕̈ ̓̏̄ ̑́̈̌̏̄́ ̯̎́̍̆̆ ̒̆ ̪̉̅̆́ ̅́ ̒̆ ̘̒̌̉̎́ ̮̉̒̓̑́̇̉̃́́ ̔̑́̅̆ ̎́ 
̗̪̐̏̐̔̌́̉̉ ̘̅̆́̋́ ̪̋̏̉ ̎̉̒̔ ̃̉̒̏̋̏ ̗̒̆̌̆̋̉̏̎̉̒́̎̉ȟ ̅́ ̂̉ ̒̆ ̔̓̃̑̅̉̌̏ȟ ̐̑̆ ̒̃̆̄́ȟ ̔ ̋̏̍ ̗̐̑̏̆̎̓̔ 
̒̔ ̐̑̉̒̔̓̎̆ ̏̃̆ ̓̑̉ ̄̑̔̐̆ȟ ́ ̏̎̅́ ̉ ̋́̋̃̆ ̒̔ ̑́̈̌̉̋̆ ̣̍̆̔ ̮̉̍́ ̔ ̒̃̉̍ ̉̒̓̑́̇̉̃́̎̉̍ 
̋́̑́̋̓̆̑̉̒̓̉̋́̍́Ȣ 
 
˔ˍ˗˹ˠˤˍ˗ 
˕̣̈̍̆̔ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ̏̅ ρς ̅̏ ρτ ̄̏̅̉̎́ ̪̐̏̒̓̏̆ ̑́̈̌̉̋̆ ̔ ̯̃̆̉̎̉ ̓̈̃Ȣ ̂̑̈̉̎̒̋̏-

̘̖̍̏̓̏̑̉̋̉ ̒̐̏̒̏̂̎̏̒̓̉Ȣ ˛̘̆̋̉̃́̎̏ȟ ̓̆ ̑́̈̌̉̋̆ ̒̔ ̈̎́̓̎̏ ̮̍́̆ ̣̉̈̍̆̔ ̙̮̓̑̉́̆̒̓̏̄̉́̋́ ̉ 
̘̙̮̆̓̑̎́̆̒̓̏̄̏̅̉́̋́ ɉ̔ ̪̃́̑̉́̂̌́̍́ ́̄̉̌̎̏̒̓̉ ̘́̋ ̉ ̎̆̍́ ̘̪̈̎́́̎̆ ̑́̈̌̉̋̆Ɋ ̔ ̏̅̎̏̒̔ ̎́ 
̑́̈̌̉̋̆ ̣̉̈̍̆̔ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̔̈̑́̒̓́ ̏̅ ρσ ̉ ρς ̄̏̅̉̎́Ȣ  ˟̔ ̘̮̗̉̆̎̉̔ ̓̑̆̂́ ̉̍́̓̉ ̎́̔̍̔ ̔ 
̗̐̑̏̆̒̔ ̗̪̒̆̌̆̋̉̆ ̉ ̓̑̆̎̉̎̄́ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̖̏̃̉ ̔̈̑́̒̓́Ȣ 
˗̏̅ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́ ̉̒̓̆ ̖̙̑̏̎̏̌̏̋̆ ̒̓́̑̏̒̓̉ ɉρτ ̄̏̅̉̎́Ɋ ̐̏̋́̈́̌̏ ́̒̆ ̅́ ̒́̍̏  ̣̔̒̋̌́̆̎  

̖̙̑̏̎̏̌̏̋̉  ̉  ̙̂̉̏̌̏̋̉ ̑́̒̓ ̉ ̪̑́̈̃̏ ̪̅́̔ ̪̭̎́̂̏̔ ̯̍̏̄̔̎̏̒̓ ̭̮̉̒̐̏́̃́́ ̘̖̍̏̓̏̑̉̋̉ 
̒̐̏̒̏̂̎̏̒̓̉ ̉ ̙̃̆̓̉̎́ ̖̂́̈̉̑́̎̉ ̎́ ̙̍̏̑̏̌̏̋̉̍̕ ̋́̑́̋̓̆̑̉̒̓̉̋́̍́Ȣ  
˚̣̆̔̒̋̌́̆̎̉  ̙̍̏̑̏̌̏̋̉̕  ̉  ̘̍̏̓̏̑̉̋̉  ̪̑́̈̃̏  ̉  ̈̑̆̌̏̒̓ ̍̏̄̔  ̅̏̃̆̒̓̉  ̅̏  ̭̖̎̆̇̆̎̉  ̪̐̏́̃́  

̋́̏  ̙̓̏ ̒̔  ̗̪̒̓́̄̎́̉́ ̘̖̍̏̓̏̑̉̋̉ ̒̐̏̒̏̂̎̏̒̓̉ ̉ ̣̮̐̏̃̑̆̉̃́̆ȟ ̙̓̏  ̍̏̇̆  ̏̍̆̒̓̉  ̮̅̏̒̓̉̈́̆ 
̖̖̃̑̔̎̒̋̉ ̑̆̈̔̌̓́̓́ȟ ̋́̏ ̉ ̙̔̏̐̓̆ ̭̅́̆ ́̋̓̉̃̎̏ ̭̮̂́̃̆̆ ̒̐̏̑̓̏̍ ̖̍̌́̅̉ ̙̙̋̏́̑̋́́Ȣ 
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BIOLOGICAL MATURITY IN SELECTION OF YOUNG ATHLETES ɀ EXAMPLE FROM 
BASKETBALL 

 
*ÁËÏÖÌÊÅÖÉç 3ÁĤÁ  

 
Abstract : In children's sports, the basis for top sporting results is created. The selection of young athletes is a dynamic 
management process focused on the selection of individuals who possess the desirable - optimal morphological, 
physical and psychological conditions for achieving top results in the future. Biological maturity and chronological 
age are important factors for the selection of young athletes. Differences among child athletes of various chronological 
ages are in most cases clearly noticeable in most anthropometric measurements (especially body height), as well as in 
their motor, functional and cognitive abilities. Biologically mature young athletes often achieve better competitive 
results than those with less biological maturity. Therefore, in sport practice (even in basketball), in the selection 
process, they are more often chosen biologically mature (and average) than those who are biologically late and they 
are often born in the first part of the year, from January to June. There are a small number of studies dealing with the 
problem of differences among children / athletes of the same chronological age, except for studies related to the impact 
of the relative age effect. A survey conducted on basketball players aged 14 (divided into three groups based on 
biological maturity: early, average and late) showed that average maturers achieved the best results in almost all 
variables, while late maturers achieved the worst results. Early maturers achieved the best results only in one variable 
- medicine ball throwing. Harmonious chronological and biological growth and development give the best opportunity 
to express motor skills and skills based on morphological characteristics.  
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Abstract: Padel includes game characteristics that are very different from the characteristics of other types of racket 
sports played nowadays. The game is conducted in pairs in an enclosed court with side and background walls whose 
surfaces are playable. It is in this context as a consequence of training and competition players have developed specific 
physical and physiological qualities over the years. The objective of this study is to carry out an approach to the 
physical profiles of padel players.  
Key words : racket sports, elite, performance, physical fitness. 

 
INTRODUCTION 

Padel is a racket sport that is practiced exclusively in the couple mode. The game actions in this sport 
are intermittent with short -term efforts and breaks (Pradas, Cachón, Otín, Quintas, Arracó, & Castellar, 
2014), similar to other racket sports such as badminton, squash, tennis or table tennis (Cabello, & 
Gonzalez, 2003; Chin, Steininger, So, Clark, & Wong, 1995; Fernández, Méndez-Villanueva, & Pluim, 2006; 
Pradas, González-Jurado, Molina, & Castellar, 2013). The dynamics of the paddle game are characterized 
by continuous changes of rhythm and intensity, hitting the ball near the net, to perform attacking game 
actions, or a game close to the bottom walls of the court as an action of defending. The motor skills that 
predominate in this sport are the displacements, especially the frontal and lateral ones and the turns on 
the longitudinal axis. 

The development of the game in paddle is very different from the rest of racket and shovel sports 
that are practiced today. In this sport it is allowed to return the ball in two different ways, one direct to 
the opposite field and another indirect hitting the ball against certain areas of the side or back walls that 
surround the playing court (Pradas et al., 2014), making a different sport. The use that the player can 
make by regulation of the side and bottom walls will depend on his technical-tactical resources and 
physical condition. The performance in the paddle will not only depend on a good technical execution 
and an optimal tactical application, but also on an adequate level of development of the different physical 
capacities involved (Pradas, Castellar, Quintas, & Arracó, 2016). However, at present the level of 
development of the physical condition of paddle players remains unknown. In this sense, the objective 
of this study is to evaluate different physical abilities in elite paddle players to know the degree of 
development caused by the practice of this sport. 
 
MATERIAL AND METHOD 

A total of 16 high-level paddle players voluntarily participated in the investigation. Table 1 shows 
the physical characteristics of the analyzed sample. 
 
 
 
 

https://plus.sr.cobiss.net/opac7/bib/search?q=282585100&db=cobib&mat=allmaterials


Anthropological and teo-anthropological views on physical activity from the time of Constantine the Great to modern times 

 

16 

 
 
 
 

Table 1. Physical characteristics of the sample 

 Men (SD) 

Age (years) 28 (±8.1) 

Weight (k) 78.2 (±8.5) 

Height (cm) 178.3 (±4.5) 

BMI (k/m 2) 24.6 (±2,0) 

% Fat 10.7 (±2.6) 

% Muscle 43.4 (±2.4) 

 
To know the physical condition of the paddle players, all the athletes performed a battery of 

evaluation tests. The physical capacities analyzed were: 
- The reaction time (TR) before a visual stimulus and the lateral displacement speed (VDL) reached 

in a distance of 5 m (Figure 1) by means of the take-off reaction test (Newtest® Oy, Oulu, Finland). 
 

 
Figure 1. Take-off reaction test 

 
- The strength of the lower extremities (SLE), in its explosive and elastic explosive manifestation by 

the jump test with and without countermovement (CMJ and SJ). A Powertimer jump platform (Newtest® 
Oy, Oulu, Finland) was used for its measurement. 

- The maximum isometric manual clamping force (MIM), registered with a TKK 5101 digital 
dynamometer (Takei® Scientific Instruments Co. LTD, Japan). 

- General flexibility with the sit & reach test (Flex-Tester® Sit and Reach Box, Novel Products, Inc., 
USA). 
 
Statistical treatment 

Descriptive statistics have been carried out to obtain the measures of central tendency: mean and 
standard deviation (SD). Statistical analysis was performed with the SPSS version 21.0 program (SPSS 
Inc., Chicago, IL, USA). The study was approved by the Clinical Research Ethics Committee of the 
Government of Aragon (Spain). 
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RESULTS 
Table 2 shows the times obtained by the players in the RT and LDS test. 

 
Table 2. RT y LDS 

RT (s) 
NLD 0.69 (±0.2) 

LD 0.69 (±0.2) 

LDS (s) 
NLD 2.01 (±0.1) 

LD 1.96 (±0.09) 

NLD: non-dominant side; LD: dominant side 

  
Table 3 shows the heights of the jumps obtained for the CMJ and SJ tests. 

 
Table 3. Average vertical jump values 

CMJ (cm) 33.2 (±7.9) 

SJ (cm) 26.4 (±8.4) 

 
Table 4 shows the values obtained by the players analyzed in this study in the FI test. The results 

shows a maximum isometric force of lower grip on both the dominant and non-dominant sides. 
 

Table 4. Mean values of manual force 
Dominant side (N) 501.1 (±90)  
Non dominant side (N) 452 (±80.1) 

N: Newtons 

 
Table 5 shows the values recorded by the sample analyzed in the sit and reach test. The players have 

the best levels. 
Table 5. Average values in the sit and reach test 

Sit and reach (cm) 26.3 (±10.5) 

 
DISCUSSION 

Paddle is a sport in which game situations are continually occurring that make it necessary to change 
position, moving from a defense zone, at the bottom of the track to an attack zone, close to the net. 
Undoubtedly, lateral displacements are necessary to properly position and hit the ball in optimal 
conditions. The lateral displacements (LD) allow players to position themselves to hit the ball on the 
right or back. In game situations near the net, exchanges become extremely fast, the reaction time (RT) 
becoming very relevant, being the most important in a match (Cañas & Courel, 2014). 

When comparing the results obtained with other racket sports such as table tennis (Pradas, Carrasco, 
& Izaguerri, 2007), it can be seen how table tennis players react (RT) in less time than paddle. However 
the LDS paddle players spend less time traveling the test distance. These results can be explained, 
existing relationship with the specificity and adaptations specific to the dynamics of each sport's game. 
Table tennis must react faster in its game actions and travel a smaller lateral distance, compared to the 
sport of the paddle, where there is more time and distance to reach higher peaks of maximum speed 
(Pradas et al., 2016). 

The behavior of the lower train force, in its explosive and explosive elastic manifestation, is inferior 
in the paddle compared to other racket sports. The height of the jumps of paddle players shows records 
lower than those obtained in badminton, tennis and table tennis (Bosco, 1994; Girard & Millet, 2009; Ooi 
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et al., 2012; Pradas, de Teresa, & Vargas , 2005a). A possible explanation that in the paddle the 
manifestations of explosive force and explosive elastic are lower compared to other racket sports, could 
be related to the type of movements and technical gestures that are made in this sport. The sport of 
paddle has a more aerobic character, there is a longer execution time between one action and the next. 
On the other hand, in the paddle there is not always the game situation of making two consecutive 
strokes the same player, because there is the possibility that the partner intervenes in the game, similar 
to the doubles of tennis. This type of manifestation of the force could contribute to improving the 
performance of the player in the technical-tactical actions in which the jump is present, capacity that is 
not the one that manifests most in this sport, although it has a greater presence in decisive points (Pradas 
et al., 2016). 

The maximum isometric strength levels obtained in this study show higher levels for the dominant 
arm. These results coincide with those obtained in other racket sports (Pradas et al., 2005b). These 
differences between dominant and non-dominant members are associated with the continued practice 
of this asymmetric sport, having a close relationship with the weight of the implement and with the 
necessary grip strength to withstand the impact of the shovel hitting the ball against the ball. The results 
show a maximum isometric force lower than that achieved in tennis but higher than that of table tennis 
(Ducher, Jaffre, Arlettaz, Benhamou, & Courteix, 2005; Pradas, de Teresa, Vargas, & Herrero, 2005b). 

Finally, flexibility despite not being the most relevant physical quality in this sport is of interest since 
its deterioration can cause a decrease in joint range and a decrease in technical performance. The female 
players have better levels in this physical quality compared to men in a similar way to other sports. The 
paddle players are the athletes who have better levels in this quality, compared to other racket sports 
such as table tennis, probably related to lower muscle development derived from the performance of 
lower speed and explosive game actions (Pradas, et al., 2016). 
 
CONCLUSIONS 

The study and analysis of physical abilities allows to know and quantify exactly the physical 
requirements necessary to achieve optimum performance.  

With this information it is possible to individualize the methods and means to improve performance, 
plan and face training.  

The knowledge of the physical needs in the sport allows to intervene in the correct direction to make 
a detection of possible sports talents. 
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3ÁĿÅÔÁËȡ 0ÁÄÅÌ ÕËÌÊÕéÕÊÅ ËÁÒÁËÔÅÒÉÓÔÉËÅ ÉÇÒÅ ËÏÊÅ ÓÅ ÚÎÁéÁÊÎÏ ÒÁÚÌÉËÕÊÕ ÏÄ ËÁÒÁËÔÅÒÉÓÔÉËÁ ÄÒÕÇÉÈ ÖÒÓÔÁ ÓÐÏÒÔÏÖÁ ÓÁ 
ÒÅËÅÔÏÍ ËÏÊÉ ÓÅ ÉÇÒÁÊÕ ÄÁÎÁÓȢ )ÇÒÁ ÓÅ ÏÄÖÉÊÁ Õ ÐÁÒÏÖÉÍÁ Õ ÚÁÔÖÏÒÅÎÏÍ ÐÒÏÓÔÏÒÕ ÓÁ ÂÏéÎÉÍ É ÐÏÚÁÄÉÎÓËÉÍ ÚÉÄÏÖÉÍÁ éÉÊÅ 
ÐÏÖÒĤÉÎÅ ÓÅ ËÏÒÉÓÔÅ Õ ÉÇÒÉȢ 5 ÏÖÏÍ ËÏÎÔÅËÓÔÕȟ ËÁÏ ÐÏÓÌÅÄÉÃÁ ÔÒÅÎÉÎÇÁ É ÔÁËÍÉéÅÎÊÁȟ ÉÇÒÁéÉ ÓÕ ÒÁÚÖÉÌÉ ÏÄÒÅíÅÎÅ ÆÉÚÉéËÅ É 
ÆÉÚÉÏÌÏĤËÅ ÏÓÏÂÉÎÅ ÔÏËÏÍ ÇÏÄÉÎÁȢ #ÉÌÊ ÏÖÅ ÓÔÕÄÉÊÅ ÊÅ ÄÁ ÓÅ ÐÒÉÓÔÕÐÉ ÆÉÚÉéËÉÍ ÐÒÏÆÉÌÉÍÁ ÉÇÒÁéÁ ÐÁÄÅÌÁȢ  
+ÌÊÕéÎÅ ÒÅéÉȡ ÓÐÏÒÔ ÓÁ ÒÅËÅÔÏÍȟ ÅÌÉÔÁȟ ÓÐÏÓÏÂÎÏÓÔÉȟ ÆÉÚÉéËÁ ËÏÎÄÉÃÉÊÁȢ 
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3ÁĿÅÔÁËȡ 3ÐÏÒÔÓËÁ ÁËÔÉÖÎÏÓÔ ÐÒÅÄÓÔÁÖÌÊÁ  ÐÒÏÃÅÓ Õ ËÏÍÅ ÓÅ ÔÅÌÅÓÎÉÍ ÖÅĿÂÁÍÁ ÐÌÁÎÓËÉ É ÓÉÓÔÅÍÁÔÓËÉ ÕÔÉéÅ ÎÁ ÓÖÅÓÔÒÁÎÉ 
razvoj organizma, ÕéÖÒĤçÉÖÁÎÊÅ É ÊÁéÁÎÊÅ ÚÄÒÁÖÌÊÁȟ ÒÁÚÖÉÊÁÎÊÅ ÆÉÚÉéËÉÈ ÓÐÏÓÏÂÎÏÓÔÉ É ÍÏÒÁÌÎÉÈ ÏÓÏÂÉÎÁȢ 5ËÏÌÉËÏ ÎÅ ÂÉ 
ÐÏÓÔÏÊÁÌÁ ÒÁÚÌÉéÉÔÏÓÔ ÔÁËÍÉéÁÒÓËÉÈ ÓÔÒÕËÔÕÒÁ ÉÚÍÅíÕ ÐÏÊÅÄÉÎÉÈ ÓÐÏÒÔÏÖÁ É ÓÐÏÒÔÓËÉÈ ÄÉÓÃÉÐÌÉÎÁȟ ÓÁ ÊÅÄÎÅ ÓÔÒÁÎÅȟ É 
ÒÁÚÌÉéÉÔÏÓÔÉ ÓÔÒÕËÔÕÒÅ ÁÎÔÒÏÐÏÌÏĤËÉÈ ÓÐÏÓÏÂÎÏÓÔÉ ËÁÒÁËÔÅÒÉÓÔÉËÁ ÍÅíÕ ÓÐÏÒÔÉÓÔÉÍÁȟ ÓÁ ÄÒÕÇÅ ÓÔÒÁÎÅȟ ÉÚÕéÁÖÁÎÊÅ 
ÔÒÅÎÁĿÎÉÈ ÓÒÅÄÓÔÁÖÁȟ ÍÅÔÏÄÁ É ÏÐÔÅÒÅçÅÎÊÁȟ ËÁÏ É ÎÊÉÈÏÖ ÕÔÉÃÁÊ ÎÁ ÒÁÚÖÏÊ ÐÏÊÅÄÉÎÉÈ ÁÎÔÒÏÐÏÌÏĤËÉÈ ÓÐÏÓÏÂÎÏÓÔÉ É 
ËÁÒÁËÔÅÒÉÓÔÉËÁ ÂÉÌÏ ÂÉ ÂÅÓÐÒÅÄÍÅÔÎÏ É ÎÅÐÏÔÒÅÂÎÏȢ #ÉÌÊ ÉÓÔÒÁĿÉÖÁÎÊÁ ÊÅ ÄÁ ÓÅ ÕÔÖÒÄÅ ÒÁÚÌÉËÅ Õ ÍÏÒÆÏÌÏĤËÉÍ 
ËÁÒÁËÔÅÒÉÓÔÉËÁÍÁ ÉÚÍÅíÕ ÓÐÏÒÔÉÓÔÁ ÕËÌÊÕéÅÎÉÈ Õ ÒÁÚÌÉéÉÔÅ ÁËÔÉÖÎÏÓÔÉȢ 5ÚÏÒÁË ÉÓÐÉÔÁÎÉËÁ ÊÅ éÉÎÉÌÏ χττ ÏÓÏÂÁ ÍÕĤËÏÇ ÐÏÌÁȟ 
ÓÔÁÒÏÓÔÉ υτȟωψϿτȟχϊ ÇÏÄÉÎÁ ËÏÊÉ ÓÕ ÐÏÒÅÄ ÒÅÄÏÖÎÉÈ éÁÓÏÖÁ ÆÉÚÉéËÏÇ ÖÁÓÐÉÔÁÎÊÁ ÄÖÁ ÐÕÔÁ ÎÅÄÅÌÊÎÏ ÐÏÈÁíÁÌÉ ÔÒÅÎinge u 
ÏÂÌÉËÕ ÄÏÄÁÔÎÏÇ ÆÉÚÉéËÏÇ ÖÅĿÂÁÎÊÁȟ Á ËÏÊÉ ÓÕ ÓÁÄÒĿÁÖÁÌÉ ÓÐÅÃÉÆÉéÎÅ ÔÒÅÎÁĿÎÅ ÔÒÅÔÍÁÎÅ ÉÚ ÊÅÄÎÏÇ ÏÄ ÐÏÌÉÓÔÒÕËÔÕÒÁÌÎÉÈȟ 
ËÏÍÐÌÅËÓÎÉÈȟ ËÏÌÅËÔÉÖÎÉÈ ÓÐÏÒÔÏÖÁȟ É ÔÏȡ ÆÕÄÂÁÌÁ ɉϋω ÉÓÐÉÔÁÎÉËÁɊȟ ÏÄÂÏÊËÅ ɉϋω ÉÓÐÉÔÁÎÉËÁɊȟ ËÏĤÁÒËÅ ɉϋω ÉÓÐÉÔÁÎÉËÁɊȟ ËÁÏ 
i kontrolne ÇÒÕÐÅ ɉϋω ÉÓÐÉÔÁÎÉËÁɊȢ 0ÒÏÃÅÎÁ ÍÏÒÆÏÌÏĤËÉÈ ËÁÒÁËÔÅÒÉÓÔÉËÁ ÉÓÐÉÔÁÎÉËÁ ÓÐÒÏÖÅÄÅÎÁ ÊÅ ÐÏÍÏçÕ υχ 
ÁÎÔÒÏÐÏÍÅÔÒÉÊÓËÉÈ ÍÅÒÁȟ ÉÚÁÂÒÁÎÉÈ ÐÒÅÍÁ -ÅíÕÎÁÒÏÄÎÏÍ ÂÉÏÌÏĤËÏÍ ÐÒÏÇÒÁÍÕ ɉ)"0Ɋ ÔÁËÏ ÄÁ ÐÏËÒÉÊÕ 
éÅÔÖÏÒÏÄÉÍÅÎÚÉÏÎÁÌÎÉ ÐÒÏÓÔÏÒȢ :Á ÕÔÖÒíÉÖÁÎÊÅ ÒÁÚÌÉËÁ ÉÚÍÅíÕ ÇÒÕÐÁ ÐÒÉmenjena je multivarijantna analiza varijanse 
ɉ-!./6!Ɋ Á ÚÁ ÕÔÖÒíÉÖÁÎÊÅ ÒÁÚÌÉËÁ Õ ÓÖÁËÏÊ ÐÒÉÍÅÎÊÅÎÏÊ ÍÅÒÉ ÕÎÉÖÁÒÉÊÁÎÔÎÁ ÁÎÁÌÉÚÁ ÖÁÒÉÊÁÎÓÅ ɉ!./6!ɊȢ .Á ÏÓÎÏÖÕ 
ÄÏÂÉÊÅÎÉÈ ÒÅÚÕÌÔÁÔÁ ÍÏĿÅÍÏ ËÏÎÓÔÁÔÏÖÁÔÉ ÄÁ ÐÏÓÔÏÊÉ ÒÁÚÌÉËÁ É ÊÁÓÎÏ ÄÅÆÉÎÉÓÁÎÁ ÇÒÁÎÉÃÁ ÉÚÍÅíÕ ÇÒÕÐÅ Éspitanika, 
ÏÄÎÏÓÎÏ ÒÅÚÕÌÔÁÔÉ ÕËÁÚÕÊÕ ÎÁ ÐÏÓÔÏÊÁÎÊÅ ÒÁÚÌÉËÅ ÉÚÍÅíÕ ÎÅËÅ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅȢ 4ÁËÏíÅȟ ÒÅÚÕÌÔÁÔÉ ÕËÁÚÕÊÕ ÄÁ ÉÚÍÅíÕ 
ÎÅËÉÈ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅ ÐÏÓÔÏÊÉ ÒÁÚÌÉËÁ Õ ό ÏÄ υχ ÐÒÉÍÅÎÊÅÎÉÈ ÍÅÒÁȢ  
+ÌÊÕéÎÅ ÒÅéÉȡ !ÎÔÒÏÐÏÍÅÔÒÉÊÓËÅ ÍÅÒÅȟ ÆÕÄÂÁÌȟ ÏÄÂÏÊËÁȟ ËÏĤÁÒËÁȟ ÎÅsportisti. 

 
UVOD 
/ÒÇÁÎÉÚÁÍ ÌÊÕÄÓËÅ ÊÅÄÉÎËÅ ÐÒÅÄÓÔÁÖÌÊÁ ÖÅÏÍÁ ÓÌÏĿÅÎȟ ÄÉÎÁÍÉéÁÎ É ÎÁ ÈÉÊÅÒÁÒÈÉÊÓËÉ ÎÁéÉÎ ÕÒÅíÅÎ 

ÓÉÓÔÅÍȟ éÉÊÅ ÍÏÇÕçÎÏÓÔÉ É ËÁÒÁËÔÅÒÉÓÔÉËÅ ÚÁÖÉÓÅ ÐÒÅ ÓÖÅÇÁ ÏÄ ÐÒÏÃÅÓÁ ÐÒÉÊÅÍÁȟ ÐÒÏÔÏËÁȟ ÚÁÄÒĿÁÖÁÎÊÁ É 
ÐÒÅÒÁÄÅ ÉÎÆÏÒÍÁÃÉÊÁȟ ĤÔÏ ÄÁÌÊÅ ÕÓÌÏÖÌÊÁÖÁ ÎÅÏÐÈÏÄÎÏÓÔ ÉÚÕéÁÖÁnja problema strukture, funkcionisanja i 
ÕÐÒÁÖÌÊÁÎÊÁ ÐÏÊÅÄÉÎÉÍ ÓÅÇÍÅÎÔÉÍÁ ÁÎÔÒÏÐÏÌÏĤËÏÇ ÓÔÁÔÕÓÁ ÎÁ ÉÎÔÅÇÒÁÌÁÎ É ÉÎÔÅÒÁËÔÉÖÁÎ ÎÁéÉÎȢ 0ÒÉÍÅÎÊÅÎÏ 
Õ ÓÐÏÒÔÕȟ ÔÁéÎÉÊÅ Õ ÓÐÏÒÔÓËÉÍ ÉÇÒÁÍÁȟ ÏÖÏ ÓÁÚÎÁÎÊÅ ÕÓÌÏÖÌÊÁÖÁ ÕÔÖÒíÉÖÁÎÊÅ ÓÐÅÃÉÆÉéÎÉÈ ÚÁÈÔÅÖÁ ËÁËÏ ÂÉ ÓÅ 
transforÍÁÃÉÏÎÉ ÐÒÏÃÅÓ Õ ÎÁÓÔÁÖÉ ÉÌÉ ÓÐÏÒÔÕ ÍÏÇÁÏ ÏÄÖÉÊÁÔÕ Õ ÐÒÁÖÃÕ ÐÏÂÏÌÊĤÁÎÊÁ ÕÐÒÁÖÏ ÏÎÉÈ ÏÓÏÂÉÎÁ 
ÕéÅÎÉËÁ ÉÌÉ ÉÇÒÁéÁ Õ ÓÐÅÃÉÆÉéÎÉÍ ÔÁËÍÉéÁÒÓËÉÍ ÕÓÌÏÖÉÍÁȟ ÏÄ ËÏÊÉÈ ÎÁÊÖÉĤÅ ÚÁÖÉÓÉ ÎÉÖÏ ÓÐÏÒÔÓËÏÇ ÕÓÐÅÈÁȢ 
.ÁÖÅÄÅÎÉ ÚÁÈÔÅÖÉ ÐÒÏÉÓÔÉéÕ ÉÚ éÉÎÊÅÎÉÃÅ ÄÁ ÓÖÁËÁ ÓÐÏÒÔÓËÁ ÉÇÒÁ ÐÏÒÅÄ ÏÐĤÔÉÈ É ÚÁÊÅÄÎÉéËÉÈ ËÁÒÁËÔÅÒÉÓÔÉËÁ 
ÓÁÄÒĿÉ É ÓÏÐÓÔÖÅÎÅ ÓÐÅÃÉÆÉéÎÏÓÔÉȢ :ÁÔÏ ÊÅ ÎÅÏÐÈÏÄÎÏ ÕÔÖÒÄÉÔÉ ÎÁéÉÎÅ ÏÔËÒÉÖÁÎÊÁ ÆÁËÔÏÒÁ ÎÁÓÌÅíÁ ËÁÏ 
ÎÁÊÕÔÉÃÁÊÎÉÊÉÈ ÎÁ ÐÏÓÔÏÊÁÎÊÅ É ÒÁÚÖÏÊ ÍÏÇÕçÎÏÓÔÉ éÏÖÅËÁȟ ÔÅ ÎÁ ÏÓÎÏÖÕ ÎÊÉÈ ÐÒÏÇÒÁÍÉÒÁÔÉ ÓÅÌÅËÃÉÊÕ Õ 
pojedinim spoÒÔÏÖÉÍÁ Á ÏÎÄÁ ÐÒÏÇÎÏÚÉÒÁÔÉ É ËÏÎÁéÎÕ ÕÓÐÅĤÎÏÓÔ Õ ÐÏÊÅÄÉÎÉÍ ÓÐÏÒÔÓËÉÍ ÄÉÓÃÉÐÌÉÎÁÍÁȢ 
0ÏÔÒÅÂÎÏ ÊÅ ÕÔÖÒÄÉÔÉ ÎÊÉÈÏÖÕ ÍÏÒÆÏÌÏĤËÕȟ ÆÕÎËÃÉÏÎÁÌÎÕȟ ÍÏÔÏÒÉéËÕȟ ËÏÇÎÉÔÉÖÎÕȟ ËÏÎÁÔÉÖÎÕ É ÓÏÃÉÏÌÏĤËÕ 
ÓÔÒÕËÔÕÒÕ ËÏÊÁ ËÁÏ ÇÅÎÅÒÁÌÎÉ ÁÎÔÒÏÐÏÌÏĤËÉ ÓÔÁÔÕÓ ÄÁÊÅ ÄÏÐÒÉÎÏÓ ÓÐÏÒÔÓËÉÍ ÒÅÚÕÌÔÁÔÉÍÁ ɉ0ÅÔËÏÖÉçȟ ςππψɊȢ 
3ÐÏÒÔÓËÁ ÁËÔÉÖÎÏÓÔ ÐÒÅÄÓÔÁÖÌÊÁ ÐÒÏÃÅÓ Õ ËÏÍÅ ÓÅ ÔÅÌÅÓÎÉÍ ÖÅĿÂÁÍÁ ÐÌÁÎÓËÉ É ÓÉÓÔÅÍÁÔÓËÉ ÕÔÉéÅ ÎÁ 
ÓÖÅÓÔÒÁÎÉ ÒÁÚÖÏÊ ÏÒÇÁÎÉÚÍÁȟ ÕéÖÒĤçÉÖÁÎÊÅ É ÊÁéÁÎÊÅ ÚÄÒÁÖÌÊÁȟ ÒÁÚÖÉÊÁÎÊÅ ÆÉÚÉéËÉÈ ÓÐÏÓÏÂÎÏÓÔÉ É ÍÏÒÁÌÎÉÈ 
osobina. Kod vrhunskog sÐÏÒÔÁ ÎÁÇÌÁĤÅÎ ÊÅ ÃÉÌÊ Õ ÏÂÌÉËÕ ÖÒÈÕÎÓËÏÇ ÔÁËÍÉéÁÒÓËÏÇ ÒÅÚÕÌÔÁÔÁȟ ÄÏË ÊÅ Õ 
ÄÒÕÇÉÍ ÖÉÄÏÖÉÍÁ ÓÐÏÒÔÁȟ ÐÏÐÕÔ ÓÐÏÒÔÁ ÚÁ ÓÖÅ É ĤËÏÌÓËÏÇ ÓÐÏÒÔÁ ÄÏÍÉÎÉÒÁ ÐÏÔÒÅÂÁ ÚÁ ÏÂÅÚÂÅíÉÖÁÎÊÅÍ 
ÐÒÁÖÉÌÎÏÇ É ÂÏÌÊÅÇ ÂÉÏÌÏĤËÏÇ ÒÁÚÖÏÊÁ ËÁÏ É ÚÄÒÁÖÌÊÁȢ 0ÏĤÔÏ Õ ÎÁÕËÁÍÁ ËÏÊÅ ÓÅ ÂÁÖÅ ÌÊÕÄÓËÉÍ ÂÉçÅÍ 

https://plus.sr.cobiss.net/opac7/bib/search?q=282716428&db=cobib&mat=allmaterials
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ÉÎÔÅÒÄÉÓÃÉÐÌÉÎÁÒÎÉ ÐÒÉÓÔÕÐ ÉÚÕéÁÖÁÎÊÁ ÌÉéÎÏÓÔÉ ÐÒÅÄÓÔÁÖÌÊÁ ÏÓÎÏÖÎÕ ÍÅÔÏÄÏÌÏĤËÕ ÏÒÉÊÅÎÔÁÃÉÊÕȟ ÐÒÅÄÍÅÔ 
ÎÁÕËÅ É Õ ÏÂÌÁÓÔÉ ÓÐÏÒÔÁ ÊÅ ÁÎÔÒÏÐÏÌÏĤËÉ ÓÔÁÔÕÓ ÓÐÏÒÔÉÓÔÁȢ +ÁËÏ ÐÏÓÔÏÊÅ ÏÄÒÅíÅÎÅ ÓÐÅÃÉÆÉéÎÏÓÔÉ ÐÏÊÅÄÉÎÉÈ 
sportova i sportskih disciplina, koje ÓÅ ÓÁÓÔÏÊÅ Õ ÒÁÚÌÉéÉÔÏÓÔÉ ÎÊÉÈÏÖÅ ÔÁËÍÉéÁÒÓËÅ ÓÔÒÕËÔÕÒÅȟ ÓÁÍÉÍ ÔÉÍ 
ÐÏÓÔÏÊÉ É ÉÚÒÁÚÉÔÁ ÐÏÔÒÅÂÁ ÚÁ ÎÅÐÒÅËÉÄÎÉÍ ÉÓÔÒÁĿÉÖÁÎÊÅÍ É Õ ÐÒÁËÓÉ ÐÒÏÖÅÒÁÖÁÎÊÅÍ ÓÐÅÃÉÆÉéÎÏÓÔÉ ÐÏÊÅÄÉÎÉÈ 
ÓÐÏÒÔÏÖÁȟ ÕËÌÊÕéÕÊÕçÉ ÐÒÖÅÎÓÔÖÅÎÏ ÇÅÎÅÔÉéËÕ ÕÓÌÏÖÌÊÅÎÏÓÔ ɉÏÇÒÁÎÉéÅÎÏÓÔɊ ÐÏÊÅÄÉÎÉÈ ÁÎÔÒÏÐÏÌÏĤËÉÈ 
sposobnosti i karakteristika, zatim njihovu hijerarhijsku vrednost po sportovima, kao i njihovu strukturu 
É ÒÁÚÖÏÊ ÐÏÄ ÕÔÉÃÁÊÅÍ ÏÄÒÅíÅÎÉÈ ÔÒÅÎÁĿÎÉÈ ÓÒÅÄÓÔÁÖÁȟ ÍÅÔÏÄÁ É ÏÐÔÅÒÅçÅÎÊÁȢ 5ËÏÌÉËÏ ÎÅ ÂÉ ÐÏÓÔÏÊÁÌÁ 
ÒÁÚÌÉéÉÔÏÓÔ ÔÁËÍÉéÁÒÓËÉÈ ÓÔÒÕËÔÕÒÁ ÉÚÍÅíÕ ÐÏÊÅÄÉÎÉÈ ÓÐÏÒÔÏÖÁ É ÓÐÏÒÔÓËÉÈ ÄÉÓÃÉÐÌÉÎÁȟ ÓÁ ÊÅÄÎÅ ÓÔÒÁÎÅȟ É 
ÒÁÚÌÉéÉÔÏÓÔÉ ÓÔÒÕËÔÕÒÅ ÁÎÔÒÏÐÏÌÏĤËÉÈ ÓÐÏÓÏÂÎÏÓÔÉ ËÁÒÁËÔÅÒÉÓÔÉËÁ ÍÅíÕ ÓÐÏÒÔÉÓÔÉÍÁȟ ÓÁ ÄÒÕÇÅ ÓÔÒÁÎÅȟ 
ÉÚÕéÁÖÁÎÊÅ ÔÒÅÎÁĿÎÉÈ ÓÒÅÄÓÔÁÖÁȟ ÍÅÔÏÄÁ É ÏÐÔÅÒÅçÅÎÊÁȟ ËÁÏ É ÎÊÉÈÏÖ ÕÔÉÃÁÊ ÎÁ ÒÁÚÖÏÊ ÐÏÊÅÄÉÎih 
ÁÎÔÒÏÐÏÌÏĤËÉÈ ÓÐÏÓÏÂÎÏÓÔÉ É ËÁÒÁËÔÅÒÉÓÔÉËÁ ÂÉÌÏ ÂÉ ÂÅÓÐÒÅÄÍÅÔÎÏ É ÎÅÐÏÔÒÅÂÎÏ ɉ-ÁÌÁÃËÏ É 2ÁíÏȟ ςππτɊȢ 
0ÏÓÌÅÄÎÊÉÈ ÇÏÄÉÎÁ ÐÏÊÁÖÌÊÕÊÕ ÓÅ ÉÓÔÒÁĿÉÖÁÎÊÁ ËÏÊÁ ÎÁ ÎÁÕéÎÏ-ÍÅÔÏÄÏÌÏĤËÉ ÐÒÉÈÖÁÔÌÊÉÖ ÎÁéÉÎ ÁÎÁÌÉÚÉÒÁÊÕ 
ÒÅÌÁÃÉÊÅ ÍÏÒÆÏÌÏĤËÉÈ ËÁÒÁËÔÅÒÉÓÔÉËÁ É ÐÏÊÅÄÉÎÉÈ ÓÐÏÒÔÏÖÁȟ ÏÄÒÅíÅÎÅ ÉÎÆÏÒÍÁÃÉÊÅ Ï ÐÏÖÅÚÁÎÏÓÔÉ ÏÖÁ ÄÖÁ 
ÐÒÏÓÔÏÒÁ ÂÉ ÓÅ ÍÏÇÌÅ ÄÏÂÉÔÉ ÐÒÅËÏ ÉÓÔÒÁĿÉÖÁÎÊÁ ËÏÊÁ ÓÕ ÓÐÒÏÖÅÄÅÎÁ ÓÁ ÃÉÌÊÅÍ ÄÁ ÓÅ ÕÔÖÒÄÉ ÅÆÉËÁÓÎÏÓÔ 
ÐÏÓÅÂÎÏ ÐÒÏÇÒÁÍÉÒÁÎÏÇ ÖÅĿÂÁÎÊÁ ÎÁ ÔÒÁÎÓÆÏÒÍÁÃÉÊÕ ÍÏÒÆÏÌÏĤËÉÈ ËÁÒÁËÔÅÒÉÓÔÉËÁȢ :ÁÈÖÁÌÊÕÊÕçÉ ÖÅÌÉËÏÍ 
broju iÓÔÒÁĿÉÖÁÎÊÁ ËÏÊÁ ÓÕ ÓÅ ÂÁÖÉÌÁ ÕÔÖÒíÉÖÁÎÊÅÍ ÓÔÒÕËÔÕÒÅ ÐÏÊÅÄÉÎÉÈ ÁÎÔÒÏÐÏÌÏĤËÉÈ ÓÐÏÓÏÂÎÏÓÔÉ É 
ËÁÒÁËÔÅÒÉÓÔÉËÁȟ ÎÁ ÄÁÎÁĤÎÊÅÍ ÓÔÅÐÅÎÕ ÒÁÚÖÏÊÁ ÎÁÕËÅ Õ ÓÐÏÒÔÕȟ ÓÁ ÖÅÌÉËÏÍ ÓÉÇÕÒÎÏĤçÕ ÓÅ ÍÏĿÅ ÇÏÖÏÒÉÔÉ Ï 
ÅÇÚÉÓÔÅÎÃÉÊÉ ÒÁÚÌÉéÉÔÉÈ éÏÖÊÅËÏÖÉÈ ÓÐÏÓÏÂÎÏÓÔÉ É ËÁÒÁËÔÅÒÉÓÔÉËÁ ɉ"ÒÏÎÊÁ É +ÏÎÉéÁÎÉÎȟ ςππφȠ $ÅÍÉÒ É 
ÓÁÒÁÄÎÉÃÉȟ ςππχȠ 2ÁËÏéÅÖÉçȟ ςππχȠ .ÅÊÉç É ÓÁÒÁÄÎÉÃÉȟ ςππωȠ -ÁÌÁÃËÏ É 3ÔÁÎËÏÖÉçȟ ςππωȠ 6ÕËÏÔÉçȟ ςπρπȠ )ÌÉçȟ 
ςπρυȠ 4ÏÍÉçȟ ςπρφɊȢ #ÉÌÊ ÉÓÔÒÁĿÉÖÁÎÊÁ ÊÅ ÄÁ ÓÅ ÕÔÖÒÄÅ ÒÁÚÌÉËÅ Õ ÍÏÒÆÏÌÏĤËÉÍ ËÁÒÁËÔÅÒÉÓÔÉËÁÍÁ ÉÚÍÅíÕ 
sportista uklÊÕéÅÎÉÈ Õ ÒÁÚÌÉéÉÔÅ ÁËÔÉÖÎÏÓÔÉȢ 
 
METODE 
0ÒÅÍÁ ÐÒÉÒÏÄÉ ÎÁÕéÎÉÈ ÉÓÔÒÁĿÉÖÁÎÊÁȟ ÏÖÏ ÉÓÔÒÁĿÉÖÁÎÊÅ ÐÒÉÐÁÄÁ ËÁÔÅÇÏÒÉÊÉ ÅÍÐÉÒÉÊÓËÉÈȟ ÄÏË ÐÒÅÍÁ ÃÉÌÊÕ 

ÐÒÅÄÕÚÉÍÁÎÊÁ ÐÒÅÄÓÔÁÖÌÊÁ ÐÒÉÍÅÎÊÅÎÏȟ ÏÄÎÏÓÎÏȟ ÁÐÌÉËÁÔÉÖÎÏ ÉÓÔÒÁĿÉÖÁÎÊÅ ËÏÊÅ ÉÍÁ ÚÁ ÃÉÌÊ ÓÔÉÃÁÎÊÅ ÎÏÖÉÈ 
znanja i infÏÒÍÁÃÉÊÁ ÐÏÔÒÅÂÎÉÈ ÚÁ ÐÒÁËÔÉéÎÕ ÐÒÉÍÅÎÕ Õ ÏÂÌÁÓÔÉ ÓÐÏÒÔÁȟ Á ĤÉÒÅ ÐÏÓÍÁÔÒÁÎÏ É Õ ÎÁÓÔÁÖÎÏÊ 
praksi u vaspitno-obrazovnim institucijama (Bala, 2007). 
5 ÐÏÇÌÅÄÕ ÖÒÅÍÅÎÓËÅ ÏÄÒÅíÅÎÏÓÔÉ ÉÓÔÒÁĿÉÖÁÎÊÅ ÊÅ ÔÒÁÎÓÆÅÒÚÁÌÎÏÇ ËÁÒÁËÔÅÒÁȟ Á ÓÁÓÔÏÊÉ ÓÅ Õ 

jednokratnom merenju ÏÄÇÏÖÁÒÁÊÕçÉÈ ÐÏËÁÚÁÔÅÌÊÁ ÍÏÒÆÏÌÏĤËÉÈ ËÁÒÁËÔÅÒÉÓÔÉËÁ ÍÌÁÄÉÈ ÓÐÏÒÔÉÓÔÁȢ 
5 ÏÄÎÏÓÕ ÎÁ ÓÔÅÐÅÎ ËÏÎÔÒÏÌÅȟ ÏÖÏ ÎÁÕéÎÏ ÉÓÔÒÁĿÉÖÁÎÊÅ ÐÒÉÐÁÄÁ ËÁÔÅÇÏÒÉÊÉ ÔÅÒÅÎÓËÉÈ ÉÓÔÒÁĿÉÖÁÎÊÁ ËÏÊÅ 

ÊÅ ÒÅÁÌÉÚÏÖÁÎÏ Õ ÐÒÉÒÏÄÎÉÍ ĿÉÖÏÔÎÉÍ ÕÓÌÏÖÉÍÁ ɉ"ÁÌÁȟ ςππχɊȢ 
5ÚÏÒÁË ÉÓÐÉÔÁÎÉËÁ ÊÅ éÉÎÉÌÏ σππ ÏÓÏÂÁ ÍÕĤËÏÇ ÐÏÌÁȟ ÓÔÁÒÏÓÔÉ ρπȟυτϻπȟσφ ÇÏÄÉÎÁ ËÏÊÉ ÓÕ ÐÏÒÅÄ ÒÅÄÏÖÎÉÈ 

éÁÓÏÖÁ ÆÉÚÉéËÏÇ ÖÁÓÐÉÔÁÎÊÁ ÄÖÁ ÐÕÔÁ ÎÅÄÅÌÊÎÏ ÐÏÈÁíÁÌÉ ÔÒÅÎÉÎÇÅ Õ ÏÂÌÉËÕ ÄÏÄÁÔÎÏÇ ÆÉÚÉéËÏÇ ÖÅĿÂÁÎÊÁȟ Á 
ËÏÊÉ ÓÕ ÓÁÄÒĿÁÖÁÌÉ ÓÐÅÃÉÆÉéÎÅ ÔÒÅÎÁĿÎÅ ÔÒÅÔÍÁÎÅ ÉÚ ÊÅÄÎÏÇ ÏÄ ÐÏÌÉÓÔÒÕËÔÕÒÁÌÎÉÈ, kompleksnih, kolektivnih 
ÓÐÏÒÔÏÖÁȟ É ÔÏȡ ÆÕÄÂÁÌÁ ɉχυ ÉÓÐÉÔÁÎÉËÁɊȟ ÏÄÂÏÊËÅ ɉχυ ÉÓÐÉÔÁÎÉËÁɊȟ ËÏĤÁÒËÅ ɉχυ ÉÓÐÉÔÁÎÉËÁɊȟ ËÁÏ É ËÏÎÔÒÏÌÎÅ 
ÇÒÕÐÅ ɉχυ ÉÓÐÉÔÁÎÉËÁɊȢ 0ÒÏÃÅÎÁ ÍÏÒÆÏÌÏĤËÉÈ ËÁÒÁËÔÅÒÉÓÔÉËÁ ÉÓÐÉÔÁÎÉËÁ ÓÐÒÏÖÅÄÅÎÁ ÊÅ ÐÏÍÏçÕ ρσ 
antropometrijskih mera, izabrÁÎÉÈ ÐÒÅÍÁ -ÅíÕÎÁÒÏÄÎÏÍ ÂÉÏÌÏĤËÏÍ ÐÒÏÇÒÁÍÕ ɉ)"0Ɋ ÔÁËÏ ÄÁ ÐÏËÒÉÊÕ 
éÅÔÖÏÒÏÄÉÍÅÎÚÉÏÎÁÌÎÉ ÐÒÏÓÔÏÒȢ :Á ÕÔÖÒíÉÖÁÎÊÅ ÒÁÚÌÉËÁ ÉÚÍÅíÕ ÇÒÕÐÁ ÐÒÉÍÅÎÊÅÎÁ ÊÅ ÍÕÌÔÉÖÁÒÉÊÁÎÔÎÁ 
ÁÎÁÌÉÚÁ ÖÁÒÉÊÁÎÓÅ ɉ-!./6!Ɋ Á ÚÁ ÕÔÖÒíÉÖÁÎÊÅ ÒÁÚÌÉËÁ Õ ÓÖÁËÏÊ ÐÒÉÍÅÎÊÅÎÏÊ ÍÅÒÉ ÕÎÉÖÁÒÉÊÁÎÔÎÁ ÁÎÁliza 
varijanse (ANOVA). 
 
REZULTATI  
.Á ÏÓÎÏÖÕ ÍÕÌÔÉÖÁÒÉÊÁÎÔÎÅ ÁÎÁÌÉÚÅ É ÄÏÂÉÊÅÎÉÈ ÖÒÅÄÎÏÓÔÉ Ð Ѐ πȢπππ ɉ4ÁÂÅÌÁ ρȢɊȟ ÕÏéÁÖÁ ÓÅ ÄÁ ÐÏÓÔÏÊÉ 

ÒÁÚÌÉËÁ É ÊÁÓÎÏ ÄÅÆÉÎÉÓÁÎÁ ÇÒÁÎÉÃÁ ÉÚÍÅíÕ ÇÒÕÐÅ ÉÓÐÉÔÁÎÉËÁȢ 2ÅÚÕÌÔÁÔÉ ÕËÁÚÕÊÕ ÎÁ ÐÏÓÔÏÊÁÎÊÅ ÒÁÚÌÉËÅ 
ÉÚÍÅíÕ ÎÅËÅ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅȢ  
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Tabela 1. MultivarijantÎÁ ÚÎÁéÁÊÎÏÓÔ ÒÁÚÌÉËÁ ÉÚÍÅíÕ éÅÔÉÒÉ ÇÒÕÐÅ ÚÁ ÁÎÔÒÏÐÏÍÅÔÒÉÊÓËÅ ÍÅÒÅ 

Analiza n F p 
MANOVA 13 11.816 0.000 

 
+ÁËÏ ÊÅ Ð ЃπȢρ ÚÎÁéÉ ÄÁ ÐÏÓÔÏÊÉ ÚÎÁéÁÊÎÁ ÒÁÚÌÉËÁ ÉÚÍÅíÕ ÎÅËÉÈ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅ ËÏÄ ÍÅÒÁȡ ÄÕĿÉÎÁ ÎÏÇÅ 

ɉπȢππσɊȟ ÂÉÁËÒÏÍÉÁÌÎÁ ĤÉÒÉÎÁ ɉπȢπυχɊȟ ÄÉÁÊÁÍÅÔÁÒ ÒÕéÎÏÇ ÚÇÌÏÂÁ ɉπȢπςωɊȟ ÄÉÊÁÍÅÔÁÒ ÚÇÌÏÂÁ ËÏÌÅÎÁ ɉπȢππɊȟ 
ÏÂÉÍ ÐÏÔËÏÌÅÎÁ ɉπȢππςɊȟ ÔÅĿÉÎÁ ÔÅÌÁ ɉπȢππψɊȟ ËÏĿÎÉ ÎÁÂÏÒ ÎÁÄÌÁËÔÁ ɉπȢππɊ É ËÏĿÎÉ ÎÁÂÏÒ ÌÅíÁ ɉπȢππɊȢ 
+ÁËÏ ÊÅ Ð Є πȢρ ÚÎÁéÉ ÄÁ ÎÉÊÅ ÕÏéÅÎÁ ÚÎÁéÁÊÎÁ ÒÁÚÌÉËÁ ÉÚÍÅíÕ ÎÅËÅ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅ ÚÁ ÍÅÒÅȡ ÖÉÓÉÎÁ ÔÅÌa 

ɉπȢρςσɊȟ ÄÕĿÉÎÁ ÒÕËÅ ɉπȢφχρɊȟ ÏÂÉÍ ÎÁÄÌÁËÔÁ ɉπȢσυσɊȟ ÏÂÉÍ ÐÏÄÌÁËÔÁ ɉπȢςτσɊ É ËÏĿÎÉ ÎÁÂÏÒ ÔÒÂÕÈÁ ɉπȢτςςɊȢ 
2ÅÚÕÌÔÁÔÉ ÕËÁÚÕÊÕ ÄÁ ÉÚÍÅíÕ ÎÅËÉÈ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅ ÐÏÓÔÏÊÉ ÒÁÚÌÉËÁ ÎÁ ÉÎÉÃÉÊÁÌÎÏÍ ÍÅÒÅÎÊÕ ËÏÄ ÍÅÒÁ 

ÄÕĿÉÎÁ ÎÏÇÅȟ ÂÉÁËÒÏÍÉÁÌÎÁ ĤÉÒÉÎÁȟ ÄÉÁÊÁÍÅÔÁÒ ÒÕéÎÏÇ zgloba, dijametar zgloba kolena, obim potkolena, 
ÔÅĿÉÎÁ ÔÅÌÁȟ ËÏĿÎÉ ÎÁÂÏÒ ÎÁÄÌÁËÔÁ É ËÏĿÎÉ ÎÁÂÏÒ ÌÅíÁ ɉ4ÁÂÅÌÁ ςȢɊȢ 

 
4ÁÂÅÌÁ ςȢ 5ÎÉÖÁÒÉÊÁÎÔÎÁ ÚÎÁéÁÊÎÏÓÔ ÒÁÚÌÉËÁ ÉÚÍÅíÕ éÅÔÉÒÉ ÇÒÕÐÅ ÚÁ ÁÎÔÒÏÐÏÍÅÔÒÉÊÓËÅ ÍÅÒÅ 

Mere F p 
Visina tela 1.933 0.123 
$ÕĿÉÎÁ ÒÕËÅ  0.523 0.671 
$ÕĿÉÎÁ ÎÏÇÅ  4.813 0.003 
"ÉÁËÒÏÍÉÁÌÎÁ ĤÉÒÉÎÁ 2.517 0.057 
$ÉÊÁÍÅÔÁÒ ÒÕéÎÏÇ ÚÇÌÏÂÁ  3.051 0.029 
Dijametar zgloba kolena  73.972 0.000 
Obim nadlakta  1.093 0.353 
Obim podlakta  1.396 0.243 
Obim potkolena  5.316 0.002 
4ÅĿÉÎÁ ÔÅÌÁ  4.077 0.008 
+ÏĿÎÉ ÎÁÂÏÒ ÎÁÄÌÁËÔÁ  18.351 0.000 
+ÏĿÎÉ ÎÁÂÏÒ ÌÅíÁ  13.097 0.000 
+ÏĿÎÉ ÎÁÂÏÒ ÔÒÂÕÈÁ  0.944 0.422 

 
2ÁéÕÎÁÎÊÅÍ -ÁÈÁÌÁÎÏÂÉÓÏÖÅ ÄÉÓÔÁÎÃÅ ɉ4ÁÂÅÌÁ σȢɊ ÉÚÍÅíÕ ÇÒÕÐÅ ÉÓÐÉÔÁÎÉËÁ ÄÏÂÉÊÁ ÓÅ ÊÏĤ ÊÅÄÁÎ 

ÐÏËÁÚÁÔÅÌÊ ÓÌÉéÎÏÓÔÉ ÉÌÉ ÒÁÚÌÉËÁȢ $ÏÂÉÊÅÎÉ ÐÏÄÁÃÉ ÕËÁÚÕÊÕ ÄÁ ÊÅ ÎÁÊÍÁÎÊÅ ÒÁÓÔÏÊÁÎÊÅ ÉÚÍÅíÕ ÇÒÕÐÅ ËÏĤÁÒËÁĤÁ 
É ËÏÎÔÒÏÌÎÅ ÇÒÕÐÅ ɉρȢυςɊȟ Á ÎÁÊÕÄÁÌÊÅÎÉÊÅ ÓÕ ÇÒÕÐÅ ËÏĤÁÒËÁĤÁ É ÆÕÄÂÁÌÅÒÁ ɉςȢψπɊȢ 
$ÉÓÔÁÎÃÁ ÊÅ ÉÚÒÁéÕÎÁÔÁ ÎÁ ÏÓÎÏÖÕ ÓÖÉÈ ρσ ÍÅÒÁ ÇÒÕÐÅ ÁÎÔÒÏÐÏÍÅÔÒÉÊÓËÉÈ ÍÅÒÁȢ .Á ÏÓÎÏÖÕ $ÉÓÔÁÎÃÅ 

ÄÏÂÉÊÁÍÏ ËÁËÁÖ ÊÅ ÍÅíÕÓÏÂÁÎ ÏÄÎÏÓ ÓÖÉÈ ÇÒÕÐÁ ÕÚÉÍÁÊÕçÉ Õ ÏÂÚÉÒ ÓÖÅ ÍÅÒÅȢ 
 
4ÁÂÅÌÁ σȢ $ÉÓÔÁÎÃÁ ɉ-ÁÈÁÌÁÎÏÂÉÓÏÖÁɊ ÉÚÍÅíÕ éÅÔÉÒÉ ÇÒÕÐÅ ÚÁ ÁÎÔÒÏÐÏÍÅÔÒÉÊÓËÅ ÍÅÒÅ 

Grupe Fudbal Odbojka Kontrolna grupa +ÏĤÁÒËÁ 
Fudbal 0 1.91 2.15 2.80 
Odbojka 1.91 0 1.60 2.76 
Kontrolna grupa 2.15 1.60 0 1.52 
+ÏĤÁÒËÁ 2.80 2.76 1.52 0 

  
DISKUSIJA 
3ÐÏÒÔÓËÁ ÁËÔÉÖÎÏÓÔȟ ÊÅ Õ ÍÁÎÊÏÊ ÉÌÉ ÖÅçÏÊ ÍÅÒÉ ÓÐÏÊ ÒÁÚÌÉéÉÔÉÈ ÐÓÉÈÏÆÉÚÉéËÉÈ ÁËÔÉÖÎÏÓÔÉ ËÁÏ ĤÔÏ ÓÕȡ ÂÒÚÉÎÁȟ 

ÓÎÁÇÁȟ ÉÚÄÒĿÌÊÉÖÏÓÔȟ ÓÐÒÅÔÎÏÓÔ É ÆÌÅËÓÉÂÉÌÎÏÓÔȢ 5 ÐÒÅÄÐÕÂÅÒÔÅÔÓËÏÍ É ÐÕÂÅÒÔÅÔÓËÏÍ ÐÅÒÉÏÄÕ ÓÅÎÚÉÂÉÌÎÏÓÔ 
ÏÒÇÁÎÉÚÍÁ ÊÅ ÖÅÌÉËÁȟ ÐÁ ÊÅ ÓÔÏÇÁ ÎÅÏÐÈÏÄÎÏ ÉÚÂÁÌÁÎÓÉÒÁÔÉ ÔÉÐ ÏÐÔÅÒÅçÅÎÊÁ É ÎÁéÉÎ ÖÅĿÂÁÎÊÁ ÎÁ ÁÄÅËÖÁÔÁÎ 
ÎÁéÉÎȟ ËÁËÏ ÓÅ ÎÅ ÂÉ ÎÁÒÕĤÉÌÏ ÚÄÒÁÖÌÊÅ É ËÁËÏ ÂÉ ÖÅĿÂÁÎÊÅ ÐÒÅÔÓÔÁÖÌÊÁÌÏ ÍÁËÓÉÍÁÌÎÉ ÐÏÄÓÔÉÃÁÊ ÚÁ ÒÁÚÖÏÊ 
deteta. 
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Posledice preteranog i neadekvatnog rada se pokazuju vremenom i mogu biti trajne ili privremene. 
+ÁÄÁ ÐÒÅÏÐÔÅÒÅçÅÎÏÓÔ ÍÌÁÄÏÇ ÏÒÇÁÎÉÚÍÁ ÔÒÁÊÅ ÄÕĿÅ ÖÒÅÍÅȟ ÄÏÌÁÚÉ ÄÏ ÔÒÁÊÎÉÈ ÐÏÓÌÅÄÉÃÁ ÎÁ ÆÉÚÉéËÉ ÒÁÓÔ É 
ÒÁÚÖÏÊȟ Á Õ ÎÅËÉÍ ÓÌÕéÁÊÅÖÉÍÁ É ÎÁ ÐÓÉÈÏÌÏĤËÉȢ +ÁÄ ÊÅ ÒÅé Ï ÓÐÏÒÔÉÓÔÉÍÁ É ÄÅÃÉ ËÏÊÁ ĿÅÌÅ ÄÁ ÓÅ ÔÁËÍÉéÅȟ 
pravilan rast i razvoj treba da je uvek u prvom planu, a sportski rezultati u drugom. 
.Á ÏÓÎÏÖÕ ÐÒÉÍÅÎÊÅÎÏÇ ÉÓÔÒÁĿÉÖÁÎÊÁ ÊÁÓÎÏ ÊÅ ÕÔÖÒíÅÎÏ ÄÁ ÐÏÓÔÏÊÅ ÒÁÚÌÉËÅ Õ ÍÏÒÆÏÌÏĤËÉÍ 

ËÁÒÁËÔÅÒÉÓÔÉËÁÍÁ ÓÐÏÒÔÉÓÔÁ ÕËÌÊÕéÅÎÉÈ Õ ÒÁÚÌÉéÉÔÅ ÁËÔÉÖÎÏÓÔÉȟ ĤÔÏ ÊÅ ÓÖÁËÁËÏ ÒÅÚÕÌÔÁÔ ÓÐÅÃÉÆÉéÎÉÈ ÚÁÈÔÅÖÁ Õ 
ÓÖÁËÏÊ ÓÐÏÒÔÓËÏÊ ÁËÔÉÖÎÏÓÔÉȢ 4Õ ÓÅ ÐÒÅ ÓÖÅÇÁ ÍÉÓÌÉ ÎÁ ÓÐÅÃÉÆÉéÎÏÓÔÉ ÓÖÁËÏÇ ÓÐÏÒÔÁ ÁÌÉ É ÐÏÓÔÏÊÁÎÊÁ 
ÓÐÅÃÉÆÉéÎÏÓÔÉ ÕÎÕÔÁÒ ÓÖÁËÅ ÓÐÏÒÔÓËÅ ÁËÔÉÖÎÏÓÔÉȟ ÏÄÎÏÓÎÏ ÉÇÒÁéËÉÈ ÐÏÚÉÃÉÊÁȢ 2ÁÚÌÉËÅ Õ ÍÏÒÆÏÌÏĤËÉÍ 
ËÁÒÁËÔÅÒÉÓÔÉËÁÍÁ ÕÔÖÒíÉÖÁÎÅ ÓÕ ÉÚÍÅíÕ ÒÁÚÌÉéÉÔÉÈ ÓÐÏÒÔÉÓÔÁ ÁÌÉ É ÕÎÕÔÁÒ ÓÁÍÉÈ ÓÐÏÒÔÏÖÁȢ 0ÏÓÔÏÊÁÎÊÅ ÒÁÚÌÉËÁ 
ÊÅ ÕÔÖÒíÅÎÏ ÉÚÍÅíÕ ÒÁÚÌÉéÉÔÉÈ ÓÐÏÒÔÉÓÔÁȟ ÉÓÔÏÇ ÉÌÉ ÒÁÚÌÉéÉÔÏÇ ÕÚÒÁÓÔÁ Á ÐÏÓÍÁÔÒÁÎÅ ÓÕ É ÕÔÖÒíÅÎÅ ÒÁÚÌÉËÅ 
ÉÚÍÅíÕ ÆÕÄÂÁÌÅÒÁȟ ËÏĤÁÒËÁĤÁ É ÏÄÂÏÊËÁĤÁ ɉ"ÒÏÎÊÁ É +ÏÎÉéÁÎÉÎȟ ςππφɊȟ ÒÕËÏÍÅÔÁĤÁȟ ËÏĤÁÒËÁĤÁ É ÆÕÄÂÁÌÅÒÁ 
ɉ$ÅÍÉÒ É ÓÁÒÁÄÎÉÃÉȟ ςππχɊȟ ÆÕÄÂÁÌÅÒÁ É ËÏĤÁÒËÁĤÁ ɉ2ÁËÏéÅÖÉçȟ ςππχɊȟ ÏÄÂÏÊËÁĤÁ É ÆÕÄÂÁÌÅÒÁ ɉ.ÅÊÉç É 
ÓÁÒÁÄÎÉÃÉȟ ςππωɊȟ ËÏĤÁÒËÁĤÁȟ ÆÕÄÂÁÌÅÒÁ É ÒÕËÏÍÅÔÁĤÁ ɉ-ÁÌÁÃËÏ É 3ÔÁÎËÏÖÉçȟ ςππωɊȟ ËÏĤÁÒËÁĤÁȟ ÏÄÂÏÊËÁĤÁȟ 
ÒÕËÏÍÅÔÁĤÁ É ÆÕÄÂÁÌÅÒÁ ɉ6ÕËÏÔÉçȟ ςπρπɊȟ ÒÕËÏÍÅÔÁĤÁȟ ÏÄÂÏÊËÁĤÁȟ ËÏĤÁÒËÁĤÁ É ÆÕÄÂÁÌÅÒÁ ɉ)ÌÉçȟ ςπρυɊȟ 
ÆÕÄÂÁÌÅÒÁȟ ÏÄÂÏÊËÁĤÁȟ ËÏĤÁÒËÁĤÁ É ÎÅÓÐÏÒÔÉÓÔÁ ɉ4ÏÍÉçȟ ςπρφɊȢ 

 
:!+,*5I!+ 
.Á ÏÓÎÏÖÕ ÄÏÂÉÊÅÎÉÈ ÒÅÚÕÌÔÁÔÁ ÍÏĿÅÍÏ ËÏÎÓÔÁÔÏÖÁÔÉ ÄÁ ÐÏÓÔÏÊÉ ÒÁÚÌÉËÁ É ÊÁÓÎÏ ÄÅÆÉÎÉÓÁÎÁ ÇÒÁÎÉÃÁ 

ÉÚÍÅíÕ ÇÒÕÐÅ ÉÓÐÉÔÁÎÉËÁȟ ÏÄÎÏÓÎÏ ÒÅÚÕÌÔÁÔÉ ÕËÁÚÕÊÕ ÎÁ ÐÏÓÔÏÊÁÎÊÅ ÒÁÚÌÉËÅ ÉÚÍÅíÕ ÎÅËÅ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅ 
ÉÓÐÉÔÁÎÉËÁ ÕËÌÊÕéÅÎÉÈ Õ ÒÁÚÌÉéÉÔÅ ÓÐÏÒÔÓËÅ ÁËÔÉÖÎÏÓÔÉȢ  
4ÁËÏíÅȟ ÒÅÚÕÌÔÁÔÉ ÕËÁÚÕÊÕ ÄÁ ÉÚÍÅíÕ ÎÅËÉÈ ÏÄ éÅÔÉÒÉ ÇÒÕÐÅ ÉÓÐÉÔÁÎÉËÁ ÕËÌÊÕéÅÎÉÈ Õ ÒÁÚÌÉéÉÔÅ ÓÐÏÒÔÓËÅ 

aktivnosti postoji razlika u 8 od 13 primenjenih antropometrijskih mera. 
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DIFFERENCES IN MORPHOLOGICAL CHARACTERISTICS BETWEEN ATHLETES ENGAGED 
IN DIFFERENT ACTIVITIES 

 
4ÏÍÉç "ÏÇÄÁÎȟ 3ÍÁÊÉç -ÉÒÏÓÌÁÖȟ -ÏÍéÉÌÏÖÉç :ÏÒÁÎ  

 
Abstract: Sport activity represents a process in which planned and systematic bodily exercise can influence a all-
around development of the organism, strengthening and improvement of health, development of physical abilities and 
moral traits. Should there be no difference between competitive structures of particular sports and sports events, on 
the one hand, and differences in structures of anthropological abilities and characteristics between athletes, on the 
other, the study of training means, methods, and workloads, as well as their effect on the development of particular 
anthropological abilities and characteristics would be irrelevant and unnecessary. The aim of this research is to 
determine differences in morphological characteristics between athletes engaged in different activities. The sample is 
composed of 300 males at the age of 10,54±0,36 who attended training sessions in the form of extra physical exercising 
twice a week, in addition to the regular classes of physical education. Extra exercises contained specific training 
treatments from one of the poly-structural, complex, collective sports, i.e. football (75 subjects), volleyball (75 
subjects), basketball (75 subjects) and control group (75 subjects). The evaluation of morphological characteristics of 
the subjects was performed using 13 anthropometric measures that were selected according to the International 
Biological Program (IBP) in such a manner that it covered a four-dimensional space. For determining differences 
between groups, the multivariate analysis of variance (MANOVA) was used, and the analysis of variance (ANOVA) was 
used for determination of the difference in each applied measure. According to the findings, we can conclude that there 
is difference and a clear-cut boundary between the groups of subjects, i.e. the results indicate that there are differences 
between some of the four tested groups. The results also suggest that some of the tested groups are characterized by 
the difference in 8 out of 13 applied measures.   
Key words:  Anthropometric measures, football, volleyball, basketball, non-athletes. 
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STUDY REGARDING THE EDUCATION OF REACTION SPEED THROUGH SPECIFIC 
BASKETBALL MEANS AND METHODS IN PRIMARY SCHOOL PUPILS 

 
#ÉÏÃÁÎ 6ÁÓÉÌÅ #áÔáÌÉÎȟ /ÃÈÉÁÎÁ .ÉÃÏÌÁÅ 

"Vasile Alecsandri" University of Bacau, Bacau, Romania 

 
ORIGINAL SCIENTIFIC ARTICLE UDC:  
COBISS.SR-ID 282665228 371.3::796.012.13 

 
Abstract: The movement frequency and speed are developed the most during the primary school stage. During the 
second stage, the emphasis is put more on speed, especially reaction speed, acceleration capacity and speed-
coordination, but not on speed endurance. During the first part of puberty and adolescence, important changes in 
speed happen, and work on strength-speed can be emphasized. Various studies show that basketball instruction starts 
starts from the early age of 8-9, when the children develop certain motor and neuro-mental skills that lead to a better 
understanding and practice of the sport, and during the first stage of primary school (6-7 years old), the increase in 
height and weight of boys and girls takes place more or less at the same time. At this age, the mental and physical 
characteristics are favorable for the learning of motor skills, as the coordination skills are in the forefront of the entire 
training process. 
Key words:  reaction speed, basketball, children, school 

 
).42/$5#4)/. 

Currently, basketball is one of the most important sports worldwide, considering the size of its 
audience, the number of professional players registered around the world and of young people aspiring 
to be professional players. As stated previously, basketball registers an increasing number of amateur 
players, the sport gaining in popularity even more in the last few years. It can be said that this 
phenomenon is due to mass communication means that have stirred the young people's interest, 
following its promotion in western and eastern European countries.  

However, today it cannot be said that basketball still is so popular in the above mentioned countries, 
compared to its massive popularity in the United States of America, where it is one of the most important 
and appreciated sports, becoming a part of popular culture. 
 
MATERIALS AND METHODS 

The purpose of this research is to determine, through certain games, the elements that influence the 
reaction speed, an aspect presented in this paper. 

The goals of the research were, besides measuring the reaction speed, to identify the primary school 
pupils' favorite motivational sources and their characteristic values, in order to determine the behavioral 
guidelines, the specific conducts, and their social adaptation. This way, one can obtain important 
information regarding the functioning of these essential personality elements within the inter-relational 
ÓÙÓÔÅÍ ɉ6ÿÊÉÁÌá )ÇÎÁÔȟ ςπρπɊȢ 

Moreover, based on this analysis, one can infer the measure in which the motivational factors 
influence the physical capabilities of the players (in this case, the primary school pupils), measured 
through reaction times.  

The goals of the research envisaged to:  
- Develop the reaction speed. 
- Develop the motivation capacity. 
- Develop the competitive spirit. 
- The correct posture and movement of the body when shooting for a field goal. 

https://plus.sr.cobiss.net/opac7/bib/search?q=282665228&db=cobib&mat=allmaterials
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This research has as prime objective to monitor the reaction speed of primary school pupils during 
an extracurricular leisure activity, using preliminary basketball techniques. The following aspects were 
considered for this study:  

- selecting the participants for the study, pupils from first to fourth grades (primary school), 
who practice amateur basketball 

- elaborating the final conclusions at the end of the research  
- writing the research paper.  

The research had three stages: 
- Stage I, 15 March 2018 - organization of the research, choosing the game to record the 

subjects' results. 
- Stage II, 28 March 2018 ɀ conducting the game to gather results. 
- Stage III 28 April 2018ɀ conducting the game and gathering the results in order to see the 

subjects' progress over a certain period of time.  
The hypothesis is the basis for any study.  
In this context, the research hypothesis became directed towards the use of training programs for 

developing reaction speed in the studied group. 
The use of these training programs ensured the accomplishment of superior objectives at a higher 

quality level.  
In order to verify the hypothesis, a practical study was organized on a select group of pupils from the 

Alexandru cel Bun School of Bacau. The research was conducted on a group of primary school children, 
aged between 8-10. The pupils responded positively, being willing to take on a new challenge. 

The research conditions were optimal.  
 
2%35,43 !.$ $)3#533)/.3 

Game 1.  Age of the pupils: 8-10 
Instructional goals: to educate the attention and the reaction speed; to develop the shooting skills. 

Organization of the game: five cones are placed on the basketball court, in front of the hoop, forming a 
semicircle. Five children are standing each next to a cone. The cones are arranged at a distance of 70 cm 
from each other. At the teacher's signal, the player with the ball passes it according to the teacher's 
command. The teacher has three commands: left-right -up. If the players get the direction of the pass 
wrong, the game is restarted, at the teacher's command. Methodical indications: the players must pay 
attention to the teacher's commands, the passing of the ball must be continuous, there must be a 
quickness during the receipt and the passing. 
 

  

Figure 1. GAME 1.  Preparing for the challenge Figure 2.  GAME 2.  The actual challenge 
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Game 2. Age of the pupils: 8-10 
Instructional goals: to educate the reaction speed and the performance speed; to develop the 

attention capacity and the endurance under pressure. Organization of the game: five cones of different 
colors are placed on the basketball court (in this case, red-blue-white-green-yellow), in front of the hoop, 
the last cone being 3 m away from the hoop, perpendicularly. The teacher lifts a color in his/her hand; 
the colors are chosen randomly (e.g. the player moves to the red cone and shoots for a field goal); the 
player goes to the respective cone in order to shoot; the players shoot from each cone. Methodical 
indications: the players must watch the teacher all the time, the game will be performed at maximum 
speed, the shots will be taken only using specific basketball techniques. This game is timed.  Based on 
this game, a differentiation between the subjects will be made, in order to observe their progress over 
one month. The progress of 25 pupils was observed; they were practicing amateur basketball. 
 

The following results were recorded during the practical challenge. 
 

 

 
Figure 3.  Comparison between the results 
recorded during the initial and the final testing in 
regards to the number of goals 
 

Figure 4.  Comparison between the results 
recorded during the initial and the final 
testing in regards to the times 
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Figure 5.  Progress of the number of goals Figure 6.  Progress of the times 
 
CONCLUSIONS 

Considering the results presented in the tables and figures above, containing the progress or 
regression of the group, three categories can be distinguished:  

- Pupils whose reaction time was consistent throughout the challenge; 
- Pupils whose reaction time was increased throughout the challenge; 
- Pupils whose reaction time was decreased throughout the challenge. 
In the case of both the first and the second shot, the result was the same, with the same number of 

scored goals. This aspect can be due to the fact that the pupils did not feel stressed or intimidated by the 
existence of two challenges, a trial one and one whose result was recorded. By keeping calm and not 
being influenced by the degree of "responsibility" of the testing challenge, they have kept the same result 
throughout both challenges, thus it can be concluded that they were not influenced by the factors 
"motivation", "responsibility" or "anxiety", compared to their preceding results, or the results of the 
other pupils. 

The factor "chance" is not to be discounted however, this could have been the basis for achieving the 
same performance during both challenges, nor is the factor "coincidence", in the case of these subjects; 
considering their performances, it can be said that if their final results would have been different, they 
would not have been considerably apart from their initial ones. 

It was noted that the desire to be better than the others was a maximum motivation point for the 
pupils, but at the same time it has lead to errors that were decisive for the final result. 

Table 1 presents the results recorded during the second testing. It can be said that some pupils 
recorded good and very good results, in regards to their times. It is true that if they shot too hard, there 
was the possibility that the ball to bounces off the backboard and go to another direction. Thus, they 
would lose the chance to score a better time and get the "reward" to be better than their colleagues (or 
opponents).  

It can be said that "the age between 6-11 is characterized by major developments in all bio-psycho-
social areas, and especially in the interpersonal relationships, because children start to make friends and 
get involved in competitions. Generally, this period is characterized by increased competitiveness in all 
areas of life" (Poole, 2007). It is true also that the teacher plays an important role in this challenge, 
showing the colors; when the teacher shows a color that is farther away to the place where the ball 
bounces off the backboard (if the pupil does not score), this can influence the result. 

The table with the final results presents also regressions in regards to the initial testing. It was noted 
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that some pupils thought they were "superior" to the ones who recorded poorer results during the initial 
testing, this feeling being disastrous for them, as it can be seen in the figures above. Believing themselves 
superior, they gained a false confidence in themselves, this leading to errors in their performances. 

It can be said that the pupils who were calm, collected, focused, have recorded better results than 
during the initial testing, due to the fact that they have eliminated the mental pressure. These pupils had 
also an extra motivation than the ones who had recorded better results in the first stage of the study. The 
motivation to be better than the "confident" one creates a competition that helps the pupil's personality 
develop. 

The desire to be successful was a determining motivational factor in this case. 
This study was successful because most subject have recorded better results during their final 

testing, compared to their initial one. 
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3ÁĿÅÔÁËȡ &ÒÅËÖÅÎÃÉÊÁ ÐÏËÒÅÔÁ É ÂÒÚÉÎÁ ËÒÅÔÁÎÊÁ ÎÁÊÖÉĤÅ ÓÅ ÒÁÚÖÉÊÁÊÕ ÔÏËÏÍ ÏÓÎÏÖÎÅ ĤËÏÌÅȢ 4ÏËÏÍ ÄÒÕÇÅ ÆÁÚÅȟ ÎÁÇÌÁÓÁË 
ÓÅ ÓÔÁÖÌÊÁ ÖÉĤÅ ÎÁ ÂÒÚÉÎÕȟ ÐÏÓÅÂÎÏ ÂÒÚÉÎÕ ÒÅÁËÃÉÊÅȟ ËÁÐÁÃÉÔÅÔ ÕÂÒÚÁÎÊÁ É ÂÒÚÉÎÓËÅ ËÏÏÒÄÉÎÁÃÉÊÅȟ ÁÌÉ ÎÅ ÎÁ ÂÒÚÉÎÓËÕ 
ÉÚÄÒĿÌÊÉÖÏÓÔȢ 4ÏËÏÍ ÐÒÖÏÇ ÄÅÌÁ ÐÕÂÅÒÔÅÔÁ É ÁÄÏÌÅÓÃÅÎÃÉÊÅȟ ÄÏÇÁíÁÊÕ ÓÅ ÖÁĿÎÅ ÐÒÏÍÅÎÅ Õ ÂÒÚÉÎÉ É ÍÏĿÅ ÓÅ ÎÁÇÌÁÓÉÔÉ ÒÁÄ 
ÎÁ ÂÒÚÉÎÓËÏÊ ÓÎÁÚÉȢ 2ÁÚÌÉéÉÔÅ ÓÔÕÄÉÊÅ ÐÏËÁÚÕÊÕ ÄÁ ËÏĤÁÒËÁĤËÁ ÏÂÕËÁ ÐÏéÉÎÊÅ ÏÄ ÒÁÎÅ ό-9 godine, kada deca razvijaju 
ÏÄÒÅíÅÎÅ ÍÏÔÏÒÉéËÅ É ÎÅÕÒÏȤÍÅÎÔÁÌÎÅ ÖÅĤÔÉÎÅ ËÏÊÅ ÖÏÄÅ ËÁ ÂÏÌÊÅÍ ÒÁÚÕÍÅÖÁÎÊÕ É ÔÒÅÎÉÒÁÎÊÕ ÔÏÇ ÓÐÏÒÔÁȟ Á Õ ÐÒÖÏÊ ÆÁÚÉ 
ÏÓÎÏÖÎÅ ĤËÏÌÅ ɉϊȢȤϋȢ ÇÏÄÉÎÁɊȟ ÐÏÖÅçÁÎÊÅ ÖÉÓÉÎÅ É ÔÅĿÉÎÅ ÄÅéÁËÁ É ÄÅÖÏÊéÉÃÁ ÏÄÖÉÊÁ ÓÅ ÍÁÎÊÅ-ÖÉĤÅ Õ ÉÓÔÏ ÖÒÅÍÅȢ 5 ÏÖÏÍ 
ÕÚÒÁÓÔÕȟ ÍÅÎÔÁÌÎÅ É ÆÉÚÉéËÅ ËÁÒÁËÔÅÒÉÓÔÉËÅ ÓÕ ÐÏÇÏÄÎÅ ÚÁ ÕéÅÎÊÅ ÍÏÔÏÒÉéËÉÈ ÓÐÏÓÏÂÎÏÓÔÉȟ ÊÅÒ ÓÕ ËÏÏÒÄÉÎÁÃÉÏÎÅ 
ÓÐÏÓÏÂÎÏÓÔÉ Õ ÐÒÖÏÍ ÐÌÁÎÕ éÉÔÁÖÏÇ ÐÒÏÃÅÓÁ ÏÂÕËÅȢ  
+ÌÊÕéÎÅ ÒÅéÉȡ ÂÒÚÉÎÁ ÒÅÁËÃÉÊÅȟ ËÏĤÁÒËÁȟ ÄÅÃÁȟ ĤËÏÌÁ 
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Abstract: After the Bologna reform Slovenian faculties organized their physical education in different ways. Before 
the reform physical education was compulsory for all students, at all faculties, at least in one year of study. After the 
reform compulsory physical education was being replaced by several different models and it led to declining 
ÐÁÒÔÉÃÉÐÁÔÉÏÎ ÉÎ ÓÔÕÄÅÎÔÓȭ ÐÈÙÓÉÃÁÌ ÁÃÔÉÖÉÔÙȢ Some models that are currently in place include only compulsory physical 
education (without ECTS), other have decided for totally optional participation (without ECTS), some have decided 
for general elective ECTS courses and some have decided for a hybrid system, which is a combination of all.  In this 
paper we present pros and cons of different organizational models that are currently in place at University of 
Ljubljana. Our findings led us to organizational structure for which we believe that could become a benchmark model 
for university of Ljubljana and maybe also further.  
Keywords: physical education, compulsory course, university, Ljubljana. 

 
INTRODUCTION 

The role of physical education in elementary and secondary school curricula in Slovenia is very 
clearly defined and legally supported. On the contrary, after the introduction of the Bologna reform of 
study programs, Slovene universities lost clearly defined, systematic and legally supported criteria for 
organised physical education. As a conequence the faculties at the University of Ljubljana have adopted 
ÖÅÒÙ ÄÉÆÆÅÒÅÎÔ ÓÏÌÕÔÉÏÎÓ ɉ:ÏÖËÏȟ IÁÔÅÒ ςπρφɊȢ !Ô ÓÏÍÅ ÆÁÃÕÌÔÉÅÓ ÐÈÙÓÉÃÁÌ ÅÄÕÃÁÔÉÏÎ ÉÓ ÓÔÉÌÌ ÐÒÅÓÅÒÖÅÄ ÁÓ 
compulsory content, at some it is optional, some they have ECTS courses, some have developed 
combination of the aforementioned and sadly, some faculties have completley abandoned programs 
related to the sport and physical education. 

The aim of this research was to present, compare and analyse exsisting physical education and sport 
related programs at four selected faculties of the University of Ljubljana. We were sepecialliy intresed in 
the percetage of students, that are enrolled and physically  active at lease once a week. We will present, 
how sport related programs are organized, how many students are actively involved in sports activities, 
and what model have respecive companies have in place. Based on the results we wanted to propose 
organization structure, that would by systematic, appropriate for as many students as possible and that 
would be appropriate also for all faculties at University of Ljubljana, other Slovenian universities and 
maybe even further in the region.We have analyzed the organizational structure of sports programs at 
the Faculty of Mechanical Engineering, Faculty of Economics, Faculty of Philosophy and Biotechnical 
Faculty. At the same time we have analyzed what percentage of students are active in sports 
2ÅÇÕÌÁÒ ÐÈÙÓÉÃÁÌ ÅÄÕÃÁÔÉÏÎ ÁÎÄ ÏÔÈÅÒ ÓÐÏÒÔÓ ÐÒÏÇÒÁÍÓ ÁÔ ÆÁÃÕÌÔÉÅÓ ÁÒÅ ÔÈÅ ȰÃÈÅÒÒÙ ÏÎ ÔÈÅ ÔÏÐȱ ÉÎ ÔÈÅ 

education system, and the last chance when educational system can directly influence healthy lifestyle. 
Many studies have warned that  in the transition to university, and more specifically during the period 
of study at university, there is a rise in the disregard of a healthy lifestyle and a decrease in the practice 
of moderate to vigorous physical activity (Bray and Born, 2004; Han et al., 2008; Sinclair et al., 2005). 
This becomes a critical moment for the promotion of physical activity; mainly among women (Han et 
al., 2008; Pintanel and Capdevilla, 1999; Sanz and Ponce, 2006) That is why there is a need for sistematic 
organised sÔÒÕÃÔÕÒÅȟ ÔÈÁÔ 5ÎÉÖÅÒÓÉÔÙ ÁÎÄ ÉÔȭÓ ÆÁÃÕÌÔÕÉÅÓ ×ÏÕÌÄ ÈÁÖÅ ÔÏ ÏÆÆÅÒȢ 

Data were collected with interviews and by seatching on publically accessible date on official internet 

https://plus.sr.cobiss.net/opac7/bib/search?q=282673676&db=cobib&mat=allmaterials
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761719/#ref29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761719/#ref67
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761719/#ref29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761719/#ref51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761719/#ref65
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sites.  
 
PHYSICAL EDUCATION AT UNIVERSITIES AROUND THE WORLD   

The Amherst College of Massachusetts, USA, is the first university to introduce compulsory sports 
education (Welch, 1982) in 1861 with the aim of enabling students to relax and physically strengthen in 
order to facilitate the transfer of the mental efforts associated with their studies (Friedrich-Cofer, 1985). 
In the period around 1920, and a few years later, it was almost impossible to find a university in the 
United States that would not know compulsory sports education. Since then, this proportion has only 
decreased (Cardinal, Sorensen and Cardinal, 2012). All subsequent serious studies of compulsory sports 
education that can be found in the literature refer to the field of the USA. The relationship to this area 
may be somewhat more positive in the US than in the rest of the world, as there are still three of the top 
five schools in the world (Stanford University, Massachusetts Institute of Technology and the California 
Institute of Technology), who are sufficiently aware of the long-term importance of sports Therefore, 
they stÉÌÌ ÍÁÉÎÔÁÉÎ ÉÔ ÁÓ Á ÃÏÍÐÕÌÓÏÒÙ ÃÏÍÐÏÎÅÎÔ ÏÆ ÔÈÅÉÒ ÓÔÕÄÙ ÐÒÏÇÒÁÍÓ ɉ:ÏÖËÏȟ IÁÔÅÒȟ ςπρφɊȢ 

In Europe, regular sports education in old study programs was mainly carried out in Eastern 
European countries. Universities of Western European countries are and still are sporting programs for 
students in university sport centers, and their programs are not an integral part of faculty's study 
content. Centers are profit-oriented, activities are paid, and in addition to students, many other adult 
people can also be included in their recreational programs. 

A large number of European authors are researching, in particular, the motivational structures of the 
student population and the reasons for engaging in non-sporting activities during the course of studies 
and the consequences of inactive lifestyle. Haase A. Et al (2004) find out (23 countries, 19298 university 
students) that leisure-time physical activity is below recommended levels in a significant proportion of 
students, and is related to cultural factors and stage of national economic development. The relationship 
between health beliefs and behavior is robust across cultures, but health knowledge remains deficient. 
Knowledge about activity and health was disappointing, with only 40-60% being aware that physical 
activity was relevant to the risk of heart disease. 

Interesting findings can be traced in the pilot study, which was carried out at New Zealand University 
during the time when we discussed in Slovenia the importance of maintaining regular sports education 
programs in the upcoming Bologna study programs. A questionnaire administered to 60 first-year 
university students revealed significant drops in vigorous and moderate physical activity participation 
of students since the beginning university. Participation in the physical activity was negatively related 
to the importance of individuals placed on peer support and positively related to more time spent on 
other activities. If the general student population is similar to the sample, then they may not meet the 
current physical activity guidelines for health. Interventions need to address the unique barriers to 
physical activity of this group. (Sinclair, Hamlin and Steel, 2005). 

In Slovenia we do not find systematic in-depth research on organizational models of the exercise of 
sport education in Slovenian universities, which was introduced in study programs in 1963. Most articles 
have been published on the issue of regular sports education at the University of Ljubljana since the 
transition to the new millennium, mainly in connection with the abolition of compulsory programs of 
regular sports education at the introduction of Bologna study programs and consequently the decline of 
ÓÐÏÒÔÉÎÇ ÁÃÔÉÖÅ ÓÔÕÄÅÎÔÓ ɉ+ÏÌÁÒȟ #ÅÒÁÒȟ 0ÉÌÅÔÉéȟ ÁÎÄ +ÕÇÏÖÎÉËȟ ςππωȠ &ÉÌÉÐÉéȟ *ÅÒÁÓȟ ςππωȠ "ÒÁÔÕĿȟ ςπρςȟ 
+ÏÌÁÒȟ ςπρπȠ (Ȣ "ÅÒéÉé ɉÕÒɊȟ ςπρτȠ -ÁÊÅÒÉéȟ ςπρυȠ :ÏÖËÏȟ ςπρφȠ 'ÅÒÌÏÖÉéȟ ςπρφȟ 3ÉÔÁÒȟ 'ÅÒÌÏÖÉéȟ ςπρψɊȢ )Î 
recent years we have been looking at research and contributions on the healthy lifestyle of students 
ɉ3ÔÁÒÃȟ *ÕÒÁËȟ +ÏÖÁéȟ ,ÅÓËÏĤÅË ÁÎÄ 3ÔÒÅÌȟ ςπρχȠ "ÅÒéÉéȟ ςπρυȠ ,ÏÎÅÃȟ 0ÏÇÁéÁÒȟ ςπρχȟ 6ÉÄÅÍĤÅËȟ ςπρψɊȢ 
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METHODS 
The research on the regulation of regular sports education in selected members of the University of 

Ljubljana, which is presented below, is based on a comparative analysis of our own primary data, which 
we collected through an interview and data available on the websites of selected members and UL 
(Biotechnical Faculty, 2019; Faculty of Philosophy, 2019, Faculty of Mechanical Engineering, 2019, 
University of Ljubljana, 2019). 

Data collection took place in January and February 2019, data refer to the current academic year 
2018/19. Data were compared and analyzed. We wanted to check two hypotheses:  

1. several forms of sports programs implemented at the faculty (compulsory regular sports 
education, free optional sports programs and optional optional ECTS credits with credits) means 
higher percentage of sporting active students. 

2. Paid programs mean lower percentage of active students at the faculty. 
Interview was conducted with habilitated carriers and program providers in selected 

ÍÅÍÂÅÒÓ ɉ¼Ȣ "ÒÁÔÕĿȟ ÐÅÒÓÏÎÁÌ ÃÏÍÍÕÎÉÃÁÔÉÏÎȟ *ÁÎÕÁÒÙ ςπρωȟ 6Ȣ :ÏÖËÏȟ ÐÅÒÓÏÎÁÌ ÃÏÍÍÕÎÉÃÁÔÉÏÎȟ 
January, 2019, G. Janko, personal communication, February 2019, G. Hribar, personal 
communication, February 2019) The interview was based on a uniquely structured 
questionnaire, covering issues related to five different content strands:  

1. Number of all students enrolled in the first and second Bologna studies 
2. Presence of compulsory programs of sports education, number and% of students involved (1st 

level of study, 2nd level of study) 
3. The presence of free optional sports education programs, the number and% of students involved 

(1st level of study, 2nd level of study) 
4. Presence and designation of the ECTS subject, number and % of students involved (1st level of 

study, 2nd level of study) 
5. Are programs payable or free of charge? 
At the end of the data collection, we received answers from four selected members. Members who 

responded and are included in the sample studied are: Biotechnical Faculty, Faculty of Economics, 
Faculty of Arts and Faculty of Mechanical Engineering. 
 
RESULTS AND DISCUSSION 

 
FACULTY OF MECHANICAL ENGINEERING 

 
Figure 1. Sports active students at Faculty of Mechanical Engineering UL 
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Figure 1 shows that the Faculty of Mechanical Engineering achieves the highest percentage of sports-

active students at UL. 1749 students are enrolled at both levels of study. 51% (897 students) are 
regularly active. This percentage is mainly achieved through compulsory regular sports education in all 
three years of the first Bologna cycle (850 students or 48.5%). In second-instance programs where 
participation is voluntary, the percentage of sports-active students is extremely low, only 2.6% (47 
students). At the time of transition from old study programs to the Bologna study programs, the Faculty 
strategically decided for compulsory regular sports education, which includes all students in the first, 
second and third years. ECTS courses do not offer. All programs are free for students. 
 

FACULTY OF ECONOMICS 

 
Figure 2. Sports active students at SEBLU UL 

 
Figure 2 shows that the Faculty of Economics has the second highest percentage of sports-active 

students. Of the 4540 enrolled students, 35.7% are regularly active. This percentage is achieved through 
compulsory sports education in the first year of the first Bologna cycle (1075 students or 23.6%) and 
free choice in other study years, including at the second Bologna level (546 students or 12%). The Faculty 
decided that students will have compulsory sports education only in the first year of study. Compulsory 
regular sports education should ensure a continuous transition from high school and at the same time 
direct students into sports programs that are most suitable for them and want them. Free choice is a 
democratic upgrade of compulsory regular sports education with the assumption that students are 
sufficiently aware of the need for regular physical activity during the course of studies and later. ECTS 
courses do not offer. Compulsory regular education programs in the first year are free of charge; for 
ÅÎÒÏÌÌÍÅÎÔ ÉÎ ÆÒÅÅ ÏÐÔÉÏÎÁÌ ÓÐÏÒÔÓ ÅÄÕÃÁÔÉÏÎ ÐÒÏÇÒÁÍÓȟ Á ÃÏÎÔÒÉÂÕÔÉÏÎ ÏÆ Ό ςπ ɉΌ συ ÆÏÒ ÔÈÅ ÅÎÔÉÒÅ 
academic year) is required for the semester. 
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FACULTY OF ARTS 

 
Figure 3. Sports acive students at Faculty of Arts UL 

 
Figure 3 shows that the Faculty of Philosophy has the largest number of regularly enrolled students 

(5441), while 33.5% (1825 students) are regularly active athletes. The Faculty does not carry out a 
compulsory program of regular sports education, they decided for an extremely democratic approach. 
Students can choose from various sports programs of sports education on a voluntary basis in all years 
of the first and second Bologna degrees, which include 1133 students or 20.8%. At both stages of the 
study, they can choose the general optional ECTS subject of Sport and Humanities (5 credits), which 
consists of 5 different sets: Phylosopy of sports, Sociology of Sports, Medicine and preventive helthcare, 
Sociology of Sports 2 and History of Sports. There are 692 students enrolled in this course (12.7%). The 
ECTS course is free, as it is part of full-time study programs. For some optional programs that are above-
standard, payment is required, the rest are free of charge. It can be concluded that programs without 
compulsory content mean a slightly lower total number of regularly active sports students. 
 

BIOTECHNICAL FACULTY 

 
Figure 4. Sports active students at Biotechnical faculty UL 

 
Figure 4 shows that the Biotechnical Faculty at the first and second Bologna level is visited by 2655 
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regularly enrolled students. Surprisingly, despite the fact that students offer three different forms of 
sports programs (compulsory sports education, free elective courses and an ECTS course), the lowest 
proportion of sporting active students is achieved among the faculties represented by the faculty. In 
compulsory regular sports education in the first or second year (students decide themselves when they 
will fulfill the obligation), 27.5% (730) students are involved. Only optional sports education programs 
that students can choose in all years of study at both Bologna levels only 75 students attend (2.8%). Also 
in the ECTS subject of Sport (3 credits), which students can also choose at both stages of study, there are 
surprisingly few students, 2.5% (67 students). All programs are free of charge. 
 

Table 1. Analysis of organisational structure of respective faculties. 

 Number of 
students 

Mandatory 
PE (%) 

Optional PE 
(%) 

ECTS 
(%) 

% of all active 
students 

Payment 
participation  

Faculty of mechanical 
engineering  

1749 48,5 2,6 /  51 No 

Faculty of Ecomics 
Ljubljana 

4540 23,6 12 /  35,7 Yes 

Faculty of arts 5441 /  20,8 12,7 33,5 Yes 
Biotechnical faculty 2655 27,5 2,8 2,5 32,8 No 

 
Table 1 shows the number of students enrolled in each faculty in the first column. The second column 

shows% of students attending compulsory regular sports education. The third column shows% of 
students attending free optional sports programs. The fourth column shows% of students in the ECTS 
subject, and in the fifth column,% of all sports-related students at the faculty are shown. The last column 
shows whether students pay for sports programs. 

Despite the first hypothesis that most of the sports active students at the Biotechnical Faculty will be 
the only ones who will perform all three possible forms of sports programs: compulsory sports 
education, ECTS course and free optional sports programs (all programs are free of charge). Most sports 
active students are at the Faculty of Mechanical Engineering, which at the first Bologna level performs 
compulsory sports education for all regularly enrolled students, does not have an ECTS course, and has 
a very low participation of students of the second Bologna level in the free sports programs (all programs 
are free of charge) . There is also the Faculty of Arts, which does not carry out obligations and has 1/3 of 
sporting active students included in the ECTS subjects (12.7%). We assume that these items are well-
placed, well-executed and represent a good upgrade to other sports programs, which students want to 
choose from. With such items, they definitely set minimum standards for other UL members. With 
compulsory regular sports education in the first year, for example, we could approach% of sports and 
active students of the Faculty of mechanical engineering. The Faculty of Arts and the Faculty of 
Economics also perform paid free optional sports programs, which, as shown by both faculties, do not 
represent a financial obstacle for students (the second hypothesis). We assume that students are ready 
to participate in certain programs for interesting and quality programs. The Faculty of Economics is 
ranked second in the number of sports-active students. It is envisaged that the ECTS course, which would 
be of interest to students, could be very close to the Faculty of Mechanical Engineering in terms of the 
number of sporting active students. We find that compulsory sports education at this faculty brings on 
the one hand the highest percentage of sporting active students, but on the other hand it does not allow 
students of a democratic and varied choice as students of other members. In order to further define why 
quantitative differences between individual members in the implementation of comparable programs 
occur, additional research should be carried out, which, in addition to the analysis of programs, would 
also include the opinion of students who visit these programs and the opinion of those who do not attend.  
 



6th International Scientific Conference 

37 
 
 
 
 

PROPOSED MODEL 
 

 
Figure 5. A recommended hierarchical model of organizing sports at the University of Ljubljana 

 
Figure 5 shows the recommended hierarchical model of the organization of sport at the University 

of Ljubljana. In view of the numerous discussions and expert arguments about the importance of the 
sporting way of life during the study among the aforementioned Slovene and foreign authors and on the 
basis of the analysis in the contribution of the faculties discussed, a hierarchical model of university 
sports regulation is presented in Figure 5. The presented model can be the basis for discussion and 
regulation of sport and regular sports education at UL, all Slovenian universities and beyond. 
 
CONCLUSION 

A healthy lifestyle is the prevention of the illnesses caused by sedentarism. At the moment, the 
promotion of physical exercise has become one of the main objectives of the Government in respect of 
public health. This concept has gained increasing importance in the last decade ... reports elaborated for 
Health Authorities in Europe, Canada, England, the United States and Latin America. They all clearly 
pointed out the existing relationships between physical activity, everyday life and health, not only on an 
individual level, but also on a public one (López, Gallegos, Extremera, 2010). Leading a sedentary lifestyle 
can become a serious health problem among university students (Irwin, 2007) and later. The authors of 
slovenian research SLO FIT student state that the state of physical fitness in students should be at a 
higher level. 

On the basis of an analysis of the organizational structures of sports programs at the aforementioned 
members of the UL, the author concludes that the proposed hierarchical model in the future could 
provide at the implementation level a higher number of students involved in sports programs than we 
now have. We also believe that the proposed organizational structure with compulsory regular sports 
education in the first years of study is sufficiently democratic. The obligation represents a logical 
transition from high school to university and is the basis for the quantitative and qualitative upgrading 
of other programs up to the competitive sport, which represents the top of the hierarchical model. In this 
way, the author believes that in this way, the student population could be more easily orientated into a 
healthy lifestyle, which represents an important value for a healthier life by the late age. 
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&ÉÌÉÐÉé *ÅÒÁÓ +ÓÅÎÉÊÁȟ :ÏÖËÏ 6ÉÎËÏ  
 

3ÁĿÅÔÁË: Nakon bolonjske reforme slovenski su ÆÁËÕÌÔÅÔÉ ÎÁ ÒÁÚÌÉéÉÔÅ ÎÁéÉÎÅ ÏÒÇÁÎÉÚÉÒÁÌÉ ÔÊÅÌÅÓÎÉ ÏÄÇÏÊȢ 0ÒÉÊÅ ÒÅÆÏÒÍÅ 
tjelesni odgoj bio je obvezan za sve studente, na svim fakultetima, barem u jednoj godini studija. Nakon reforme 
ÏÂÖÅÚÎÏ ÔÊÅÌÅÓÎÏ ÏÂÒÁÚÏÖÁÎÊÅ ÚÁÍÉÊÅÎÊÅÎÏ ÊÅ Ó ÎÅËÏÌÉËÏ ÒÁÚÌÉéÉÔÉÈ ÍÏÄÅla i dovelo je do smanjenja sudjelovanja u 
ÔÊÅÌÅÓÎÏÊ ÁËÔÉÖÎÏÓÔÉ ÕéÅÎÉËÁȢ .ÅËÉ ÍÏÄÅÌÉ ËÏÊÉ ÓÕ ÔÒÅÎÕÔÎÏ ÎÁ ÍÊÅÓÔÕ ÕËÌÊÕéÕÊÕ ÓÁÍÏ ÏÂÖÅÚÎÏ ÔÊÅÌÅÓÎÏ ÏÂÒÁÚÏÖÁÎÊÅ ɉÂÅÚ 
ECTS-ÁɊȟ ÄÒÕÇÉ ÓÕ ÓÅ ÏÄÌÕéÉÌÉ ÚÁ ÐÏÔÐÕÎÏ ÉÚÂÏÒÎÏ ÓÕÄÊÅÌÏÖÁÎÊÅ ɉÂÅÚ %#43-ÁɊȟ ÎÅËÉ ÓÕ ÓÅ ÏÄÌÕéÉÌÉ ÚÁ ÏÐçÅÉÚÂÏÒÎÅ %#43 
ÐÒÅÄÍÅÔÅ ÓÔÕÄÉÊÁȟ Á ÎÅËÉ ÓÕ ÓÅ ÏÄÌÕéÉÌÉ ÚÁ ÈÉÂÒÉÄÎÉ ÓÕÓÔÁÖȟ ĤÔÏ ÊÅ ËÏÍÂÉÎÁÃÉÊÁ ÏÄ ÓÖÅÇÁȢ 5 ÏÖÏÍ ÒÁÄÕ ÐÒÅÄÓÔÁÖÌÊÁÍÏ 
ÐÒÅÄÎÏÓÔÉ É ÎÅÄÏÓÔÁÔËÅ ÒÁÚÌÉéÉÔÁ ÏÒÇÁÎÉÚÁÃÉÊÓËÁ ÍÏÄÅÌÁ ËÏÊÉ ÓÅ ÔÒÅÎÕÔÎÏ ÐÒÏÖÏÄÅ ÎÁ 3ÖÅÕéÉÌÉĤÔÕ Õ ,ÊÕÂÌÊÁÎÉȢ .ÁĤÉ 
rezultati doveli su nas do organizacijske strukture za koju vjerujemo da bi mogla postati referentni model za 
ÓÖÅÕéÉÌÉĤÔÅ Õ ,ÊÕÂÌÊÁÎÉ É ÍÏĿÄÁ É ÄÁÌÊÅȢ 
+ÌÊÕéÎÅ ÒÉÊÅéÉ: ÔÊÅÌÅÓÎÉ ÏÄÇÏÊȟ ÏÂÖÅÚÎÉ ÐÒÅÄÍÅÔȟ ÓÖÅÕéÉÌÉĤÔÅȟ ,ÊÕÂÌÊÁÎÁȢ 
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Abstract: 4ÈÅ ÁÉÍ ÏÆ ÔÈÉÓ ×ÏÒË ×ÁÓ ÔÏ ÐÒÅÓÅÎÔ ÔÈÅ 3ËÉ 3ÃÈÏÏÌ ȭȭ6ÕéËÏȭȭ ÓËÉÉÎÇ ÐÒÏÇÒÁÍ ×ÉÔÈ ÓÐÅÃÉÁÌ ÒÅÆÅÒÅÎÃÅ ÔÏ ÔÈÅ 
typical mistakes that occur in the technique of skiing and exercises that are most easily corrected. The secondary goal 
was to determine the influence of the mentioned program of work on ski performance of attendants of  Ski School 
Ȭȭ6ÕéËÏȭȭȢ !Ô ÔÈÅ ÂÅÇÉÎÎÉÎÇ ÏÆ ÔÈÅ ÓÔÕÄÙȟ ÓËÉ school attendants demonstrated the advanced elements of the ski technique: 
carving technique in the narrow and wide corridor and combined technique in the narrow and wide corridor. The 
student's technique was evaluated by three examiners (professors with ISIA license). The sample of children is 13 to 
15 years of age who ski in the advanced ski technique. At the end of the Alpine ski training, all respondents 
demonstrated four ski elements in front of three independent examiners. The analysis result showed progress in all 
four ski technique elements. All respondents went to a higher level of ski technique. The  skiing stance, the speed and 
balance control, the speed from one bend to the other, the position of skis in the bend are the elements that special 
attention has been paid to. 
Key words : ski techniques, T-test, Discriminatory analysis, cutting technique, combined technique 

 
INTRODUCTION 

Skiing is the motor activity during which the skier steals the steeple, using mostly different turning 
techniques ɉ-ÁÔËÏÖÉçȟ &ÅÒÅÎéÁË ÁÎÄ ¼ÖÁÎȟ ςππτɊȢ 4ÈÅ ÁÌÐÉÎÅ ÓËÉÉÎÇ ÍÅÔÈÏÄÏÌÏÇÙ ÉÓ ÂÁÓÅÄ ÏÎ ÔÈÅ ÓÅÔÔÉÎÇÓ 
of general pedagogy and on the knowledge of the sphere of alpine skiing technique, with many other 
factors influencing the learning process. Setting a plan where certain goals for a certain period of time, 
as well as a skiing program (methodology) depend on a large number of factors: from individual 
opportunities to beginner skiers, through material resources (equipment) to emotional and sociological 
factors.The skiing program (methodology) should be flexible and simple, with particular emphasis on 
the importance and role of ski instructor. In order to make the concept of alpine skiing methodology 
rational, the exercises and tasks that it is required to represent are elementary movements which, 
respecting the principles of systematic and gradual behavior, lead to the desired goal.Skiing course, 
organized by ski experts, is a basic group training in alpine recreational skiing. Course participants are 
previously divided into homogeneous groups, according to ski skills, and trained in initial, basic, 
advanced and cutting-edge skiing techniques (Granzov--ÏÁéÅÖÉç ÁÎÄ ,ÁÚÁÒÅÖÉçȟ ςππωɊȢThe ski school ski 
ÔÒÁÉÎÉÎÇ ÐÒÏÇÒÁÍ ͼ6ÕéËÏͼ ÉÓ ÉÎ ÌÉÎÅ ×ÉÔÈ ÔÈÅ ÐÒÏÇÒÁÍÓ ÏÆ ÓËÉÉÎÇ ÓÃÈÏÏÌÓ Én the region and beyond, 
designed to be updated each year, respecting factors that affect the quality and development of Alpine 
skiing. The program is flexible depending on the ability of school students. Exercises made by the content 
of the program related to this work are intended for the training of advanced skiers.Twenty years as 
ÔÈÅÒÅ ÉÓ Á 6ÕéËÏ ÓËÉ ÓÃÈÏÏÌȟ ÔÈÅ ÒÉÃÈ ÅØÐÅÒÉÅÎÃÅÓ ÏÆ Á ÌÁÒÇÅ ÎÕÍÂÅÒ ÏÆ ÔÅÁÃÈÅÒÓȟ ÂÏÔÈ ÆÏÒÍÅÒ ÁÎÄ ÐÒÅÓÅÎÔȟ 
guarantee the quality of Alpine skiing. 
 
METHOD OF WORK 

Sample of respondents: ÆÏÒÔÙ ɉτπɊ ÐÁÒÔÉÃÉÐÁÎÔÓ ÏÆ ÔÈÅ ÓËÉ ÓÃÈÏÏÌ ͼ6ÕéËÏͼȟ ÃÈÉÌÄÒÅÎ ρσ ÔÏ ρυ ÙÅÁÒÓ ÏÆ 
age. 

Pattern of variables: turning in a narrow corridor with a carving technique, turning in a narrow 
corridor with a combined technique, turning in a wide corridor carving technique, turning in a wide 
corridor with a combined technique. 

https://plus.sr.cobiss.net/opac7/bib/search?q=282677004&db=cobib&mat=allmaterials
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Objective of the research: 4Ï ÄÅÔÅÒÍÉÎÅ ÔÈÅ ÅÆÆÅÃÔÓ ÏÆ 6ÕéËÏ ÓËÉ ÓÃÈÏÏÌ ÐÒÏÇÒÁÍ 
Research tasks: ÔÏ ÅÖÁÌÕÁÔÅ ÔÈÅ ÔÅÃÈÎÉÑÕÅ ÏÆ ÓËÉÅÒÓ 6ÕéËÏ ÓËÉÉÎÇ ÓÃÈÏÏÌ ÁÔ ÔÈÅ ÂÅÇÉÎÎÉÎÇ ÁÎÄ ÅÎÄ ÏÆ 

the program. The ratings range from 1 to 5 with the team that higher ratings mean better results. At the 
beginning of the study, ski school attendants demonstrated the elements of the advanced ski technique. 
The technique of attendees was evaluated by three examiners (professors of Physical Education and 
Sports Professors holding an ISIA license). 
 
-ÅÔÈÏÄÏÌÏÇÉÃÁÌ ÃÏÎÃÅÐÔ ÏÆ ÌÅÁÒÎÉÎÇ ÁÌÐÉÎÅÓËÉÉÎÇ ÓËÉ ÓÃÈÏÏÌ Ȱ6ÕéËÏȱ 

The program is designed so that it aims to improve the ski technique of ski school skiers skipping 
ÐÁÒÁÌÌÅÌ ÓËÉÉÎÇ ÔÅÃÈÎÉÑÕÅÓȢ 6ÕéËÏ ÓËÉ ÓÃÈÏÏÌ ÔÅÁÃÈÅÒÓ ÁÒÅ ÔÒÁÉÎÅÄ ÔÏ ÉÍÐÌÅÍÅÎÔ ÔÈÅ ÐÒÏÇÒÁÍ ÁÎÄ ÉÎ Á ÍÏÒÅ 
practical and efficient way, through a simple and simple method, during a very short period of time, 
advanced trainees can lead to a greater level of management of the ski technique. The program requires 
a good knowledge of the technique and methodology of Alpine skiing, their development, current trends, 
possible changes in the future. The content of the program is recognizable and a combination of the 
Slovenian, Croatian, Canadian and Austrian ski schools. Program for advanced skiers: All exercises can 
be used for narrow and wide corridors, as well as for carving and combined techniques. Each of these 
exercises is aimed at correcting the ski position, improving the ski technique, controlling skiing and 
eventually safely, faster and more fun skiing. 

Carving technique is a way of skiing exclusively at the edges of the ski in all stages of the turn 
(entering the turn, turning and turning out of the turn). The entrance to the turn can be performed by 
vertical and lateral stretching with the stitches and without the needle sticks. 

Combined technique is a way of skiing when we are turning the feet (for speed control) at the turning 
stage while the second phase of the turn is performed exclusively on the curbs with an emphasized push 
of the knees to the slope. 

1. Swing with hand on the knee of the outer (lower) skis, the other hand is in the position of 
discharge. This exercise corrects the position of the shoulders, knees and hips. By lifting the upper arm, 
we are helping to carry the weight on the lower ski. The lower arm helps us to bring the lower skirt knee 
as much as possible into the inward position. Handling handles in hand helps us in the transition to a 
new turn. Exercise can also be performed without rods. 

           

 
Picture: swing with a hand on the knee of the outer skies - the other hand in the execution 

 
2. Turn like the previous one without moving the rods from hand to hand. Exercise can also be 

performed without rods 
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Picture: swing with a hand on the knee of the outer skies - the other hand in the execution 

 
3. Turn with a stick behind the back that controls the position of the hips and shoulders. Insist that 

the pillar is parallel with the surface and facing down the slope and in the direction of skiing. 

 
Picture: Parallel turn with a stick behind the back 

 
4. Turn with rods in front of the waiter. The exercise is used to correct the position of the arm 

and the hull. The candidate can control and correct the position of the body through the entire turn. 

 
Picture: waiter 

 
5. Turn with a stick in front on the hips and a stick behind the back. The exercise is used to correct 

the position of the hull in the front position. Pulling the elbows forward forces the displacement of the 
hull position forward. The hull must be in a slight precipice which allows the skier the best stability. 

 

 
Picture: a stick in front of the hips, a stick on the back 
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6. Swivel with the contact of the lower rod with snow while the upper rod is in the position behind 
the head. The exercise is used to correct the position of the hull, hips and knees. The hand in the hand of 
the lower arm is during the turn in contact with the snow and helps to break the hips and slide towards 
the slope to align the position between the knees and hull. The position of the upper bar causes the upper 
shoulder to lift to help ease the weight on the lower skis. Replacing the rod position improves the 
transition to a new turn. 

 

 
Picture: propeller 

 
7. Turn wit h rods in the "window" position. The skier holds his head and hull down the slope and 

fixes the view through a window made of sticks. Exercise for narrow corridor with incised or combined 
technique. With this exercise we keep the position of the body all the time down the slope. 

 
Picture: window 

 
8. Turn with contact of snow-sticks 
 

 
Picture: turn with contact of snow sticks 
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9. Turn with sticks in contact with snow. We hold the rods down the slope, a workout to adjust 
the position of the shoulder down the slope 

 

 
Picture: sticks down 

 
10. Turn with movements of hands that mimic the flight of a bird (waving wings). The exercise is 

excellent for the continuous movement of the body (relieving and loading the ski without interruption). 
 
 

 
Picture: Bird 

 
11. Parallel turn with hooks on the hips. The rods are in the narrow corridor all the time 

exclusively down the slope and in the wide corridor in the direction of movement and also down a slope. 
The rods help us to control and correct the position of the hips and hulls. 

 
Picture: rods on the hips 
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12. Parallel swivel with arm in front of the body (palm of the lower arm on the ribs) second (upper) 
arm in the direction in the direction of movement. 

 
Picture: hand on ribs 

 
13. Parallel turn with a hand on the hook of the lower skis, the second, upper hand in the pre-order, 

in the skier's skiing direction. The exercise is called Superman. 
 

 
Picture: Superman 

 
14. Turn with the upper hand on the lower hook and the lower hand in the detachment. Exercise 

helps to better enter the curve, easier transition and better control of the body. 
 

 
Picture: upper arm on the opposite hook 
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15. Turn with the lower hand on the ribs and with the upper hand extended in the direction of 
movement. The exercise is used to correct the position of the shoulder (preventing rotation of the body 
towards the slope). 

 
Picture: ribs 

 
16. Turn with hands on your knees. We use the exercise to correct the position of the hull and knee. 

The palms improve the position of the knees to the slope (the skis are on the edges at a greater angle 
than the slope). 

 
Picture: hands on the knees 

 
17. Turn with hands on the lower knee 

 
Picture: turn with hands on the lower knee  

 
  



6th International Scientific Conference 

47 
 
 
 
 

18. Turn with the upper hand on the upper hip and lower arm in the delivery. The exercise is called 
the Superman 

 

 
 

Picture: supermen ɀcontra 
 

19. Turn with arms on the back, exercise to correct the position of the body 
 

 
Picture: turn with arms on the back 

 
20. Turn with the lower arm on the upper knee. The exercise helps to correct the position of the 

upper skis. 
 

 
 

Picture: lower arm on upper knee 
 


























































































































































































































































































































































































































































































































