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GCC (Global Corporate Challenge) AS A MODEL OF EMPLOYEE MOTIVATION 
TOWARDS PHYSICAL ACTIVITY 

Summary 

Habits such as poor diet, not enough exercising and poor sleeping, are becoming a part of everyday lifestyle of 
the working population, but also the population in general. Chronic diseases, such as obesity, diabetes type 2, 
heart diseases, anxiety, locomotor system diseases, and so on, are more and more common. Governments, 
businesses and individuals have realized the problem and they are starting to create organizations that use 
workplace for the promotion of a healthy lifestyle. One such organization is the GCC (Global Corporate 
Challenge), which is in comprehensive and holistic way presented in this master  thesis as a model of 
encouraging employees to do physical activity, and start changing bad habits such as bad nutrition and 
insufficient sleep. The aim of this master thesis is to analyze theoretical research, results of empirical research 
and to explore GCC organization websites, to explain the method of functioning of the program, its models and 
effects of its practical application. GCC is a global corporate organization that includes 1.5 million employees 
and 4.700 organizations from 185 countries. The program lasts four months (111 days), and works by 
encouraging employees who are participants of the program, to create a minimum of 10.000 steps per day. 
Divided into teams of seven, each employee receives a pedometer, which measures the number of steps. The 
teams compete on a virtual trip around the world, by entering in a world map each individual number of steps, 
which are summarized and transmitted to kilometers / miles. The winner is the team that covers most distance 
and win most locations. In addition to steps and the distance, pedometer measures overall activity through 
modern 3D sensor, heart rate and calculates the number of burned calories. The entire program is conducted 
online, through the GCC website and through the GCC applications for smart phones, applications can be easily 
downloaded from the GCC website, and they are helping about monitoring, controlling and measuring progress 
in activities. GCC me application checks the condition before starting the program, GCC nutrition control diet, 
GCC sleep controls sleep, GCC sprint is support after the end of the basic program, and in the following year 
this application is helping employees to maintain new healthy habits and monitor their progress. Based on 
researces about GCC program, it can be concluded that GCC, as the model of encouraging employees to change 
their bad habits related to physical inactivity, poor nutrition and inadequate sleep, GCC had a positive effect in 
all three segments, and this leads to less absenteeism due to illness of employees, stress was reduced and 
productivity at work has increased. 

Key words: RECREATION OF EMPLOYEES / ENCOURAGING TO PHYSICAL ACTIVITY / 
PROMOTION OF HEALTHY LIFESTYLES / MODEL OF MOTIVATION FOR THE EXERCISE OF 
EMPLOYEES 
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ANALYSIS OF COMPETITIVE APPLICATION OF ELEMENTS OF GOALKEEPER 
TECHNIQUE IN FOOTBALL  

Summary:  

The subject of this paper is quantitative analysis of representation of certain elements of goalkeeper technique in 
modern football. The objective of the paper is to define, based on the analysis, the most efficient techniques of 
goal defending and to foresee possible direction in which goalkeeper technique is to be developed. The 
implemented research included a sample of representative goalkeepers playing for the national teams that ranked 
the first four positions at the last three World Cups. The analysis included the performance of a total of 14 
goalkeepers. The sample of variables consisted of theoretically defined elements of goalkeeper technique: ball 
catching (from top, with hands face up, laterally, in falling motion, in falling motion with a flying phase), 
rebound, ball punching, bringing down of the ball, throwing the ball in space with hands and foot movement. 
According to the results obtained in this analysis, it can be stated that the latest decade of football game 
development has not featured significant changes in the structure of application of certain elements of technique 
(p = 0.12 - 0.65), except in representation of foot movement (p = 0.02). The last World Cups in Brazil in 2014 
introduced to the greatest extent changes when it comes to this parameter of the goalkeeper play, and the 
goalkeepers at this competition played balls with their feet, compared to the two previous World Cups, and 
consequently participated more significantly in the phase of initiation and organization of their team attacks. 
Base on the results obtained in this research it can be stated that in future period goalkeeper activities will be 
more based on frequent leaving the box exiting the goal area with more significant role in passing game and 
cooperation with the players of the last line of the team. 
 
Key words: FOOTBALL / GOALKEEPER TECHNIQUE / ANALYSIS / WORLD CUP  
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Average Stdev Average Stdev Average Stdev

8,9 4,0 7,7 2,9 7,6 3,5 0.43
1,6 1,3 1,5 1,0 1,2 1,1 0.51
0,8 0,9 0,8 1,1 0,4 0,7 0.12
0,2 0,5 0,0 0,2 0,3 0,6 0.12
2,3 2,4 2,0 2,0 1,2 1,3 0.13
5,5 3,3 5,0 2,8 5,7 2,7 0.65
10,1 3,2 10,6 7,2 15,0 7,2 0.02
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p - value
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PREDICTION OF RESULTS OF OBSTACLE COURSE FOR ASSESSMENT OF SPECIFIC 
ABILITIES OF POLICE OFFICERS BASED ON MORPHOLOGICAL CHARACTERISTICS 

AND BASIC MOTORIC ABILITIES 
Summary 

The goal of the research was to determine whether it is possible to make a prediction of the level of efficiency of 
realization of the obstacle course for assessment of specific abilities of police officers (OC_SAPO1) based on 
their morphological characteristics and basic motoric abilities (BMA). A total of 145 subjects took part in the 
research, divided into sub-specimen on the account of their gender (99 men of an average age of 28.1±6.1 and 46 
women of an average age of 25.5±3.8). The specific motoric ability of the police officers was defined by the 
level of the OC_SAPO1 realization efficiency. Morphological characteristics (body height, body mass, BMI, 
body fat mass and skeletal muscle mass as well as their relative values) were determined by multichannel 
bioelectrical impedance (InBody 720). BMA were assessed by a battery of tests which comprised of: maximal 
isometric force of the left and right hand finger flexors, maximal isometric force of back and legs extensors and 
their rate of force development, standing long jump, Abalac jump test, time for 15 push-ups, maximal number of 
pull-ups, number of sit-ups with trunk rotation in 30 seconds, sprint over 30 meters, shuttle run 300 yards test, 
Cooper running test and Illinois agility test. The correlation between the dependent and independent variables 
was calculated by using the method of linear regression (backward method). All statistical analysis was realized 
with the help of statistic software program: SPSS for windows, R. 22.0. The research demonstrated that the 
result defining specific abilities in police officers can be predicted on the basis of their morphological 
characteristics and BMA. The obtained results indicate that the OC_SAPO1 realization efficiency, beside the 
level of development of specific motoric skills, depends on morphological characteristics and BMA development 
level as well. 

Key words: OBSTACLE COURSE / SPECIFIC MOTORIC ABILITIES / TESTING / POLICE 
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 30   ,   .      (30 m) 
,   300 .      (ŠAT300) 

 12 .  (KT)  
  .      (IAtest) 

    _ 1.      (tSSP1) 

     DaN     DaN/sek. 

 

2.3.     
 

          ,   
     ,       

:   ( ),   (SD),     
(sx),   (cV),        (Min, 
Max),       (Skew),   

  –   (Kurt), -    
 (K-S). 

            
(backward method).         : 
SPSS for windows, R. 22.0 (Hair et al., 1998).  

3.  

  1          
    .   2      
        _ 1  
   . 

 1.        

  SD Max. Min. Skew. Kurt. cV sx sx% K-S Sig. 

TV (cm) 181.23 5.62 196.50 166.10 0.24 0.48 0.03 0.56 0.31 0.068 0.200 

TM (kg) 85.56 11.91 145.90 59.00 1.17 5.59 0.14 1.18 1.38 0.050 0.200 

BMI (kg/m2) 26.01 3.08 40.42 19.00 1.04 4.50 0.12 0.30 1.17 0.068 0.200 

MMT (kg) 14.77 7.65 56.60 4.90 2.20 8.51 0.52 0.76 5.13 0.141 0.000 

MSM (kg) 40.40 4.40 52.10 29.80 0.29 0.09 0.11 0.44 1.08 0.077 0.155 

%MT 16.73 6.38 38.79 6.10 1.07 1.21 0.38 0.63 3.77 0.116 0.002 

%SM 47.54 3.90 54.46 34.96 -0.86 0.69 0.08 0.39 0.81 0.138 0.000 

PMI 1.17 0.51 3.04 0.31 1.02 1.48 0.44 0.05 4.35 0.116 0.002 
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Tabela 2.         

  SD Max. Min. Skew. Kurt. cV sx sx% K-S Sig. 

FmaxŠL 49.76 7.88 70.10 31.60 0.24 -0.28 0.16 0.78 1.57 0.054 0.200 

RFDŠL 47.42 22.72 143.17 12.20 1.41 3.17 0.48 2.25 4.74 0.091 0.040 

FmaxŠD 53.66 7.26 75.30 37.80 0.31 0.57 0.14 0.72 1.34 0.059 0.200 

RFDŠD 48.16 21.37 118.58 13.29 0.87 0.30 0.44 2.12 4.39 0.139 0.000 

FmaxL 159.58 19.54 226.50 113.70 0.30 1.08 0.12 1.94 1.21 0.077 0.157 

RFDL 66.12 21.44 137.05 33.42 0.97 0.91 0.32 2.12 3.21 0.112 0.004 

FmaxN 155.60 20.51 225.00 101.80 0.22 1.09 0.13 2.03 1.31 0.080 0.120 

RFDN 66.48 22.92 153.37 30.69 1.57 3.11 0.34 2.27 3.41 0.145 0.000 

ABL 40.36 6.33 56.00 22.60 -0.04 0.06 0.16 0.63 1.55 0.043 0.200 

DALj 223.14 20.52 267.00 145.00 -1.31 3.24 0.09 2.03 0.91 0.104 0.010 

TR 26.12 4.71 33.00 10.00 -1.28 1.81 0.18 0.47 1.79 0.141 0.000 

ZGIB 11.59 7.67 32.00 0.00 0.27 -0.54 0.66 0.76 6.55 0.068 0.200 

SKL 13.15 2.91 23.50 9.64 1.62 2.38 0.22 0.29 2.19 0.163 0.000 

30m 4.66 0.24 5.35 4.12 0.36 0.15 0.05 0.02 0.51 0.079 0.121 

ŠAT300 66.64 5.14 86.65 57.79 1.57 3.75 0.08 0.51 0.76 0.122 0.001 

KT 2484.08 343.24 3600.00 1680.00 0.14 0.33 0.14 33.99 1.37 0.061 0.200 

IAtest 19.04 1.60 25.04 16.55 0.98 2.28 0.08 0.16 0.83 0.082 0.095 

tSSP1 88.29 10.61 120.43 61.45 0.23 0.39 0.12 1.05 1.19 0.052 0.200 

FmaxŠL (DaN); RFDŠL (DaN/sek); FmaxŠD (DaN); RFDŠD (DaN/sek); FmaxL (DaN); RFDL (DaN/sek); FmaxN (DaN); 
RFDN (DaN/sek); ABL (cm); DALj (cm); TRm (br.); ZGIB (br.); SKLm (sek.); 30m(sek.); ŠAT300 (sek.); KT (m); 
IAtest (sek.); tSSP1 (sek.) 
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  3          
   ,    4      

     _ 1. 

 3.        

  SD Max. Min. Skew. Kurt. cV Sx sx% K-S Sig. 

TV (cm) 168.69 4.19 179.10 157.60 0.24 0.84 0.02 0.61 0.36 0.076 0.200

TM (kg) 60.56 6.24 79.30 45.20 0.54 1.38 0.10 0.91 1.50 0.096 0.200

BMI (kg/m2) 21.23 1.48 24.72 18.20 0.42 -0.05 0.07 0.22 1.02 0.130 0.052

MMT (kg) 13.89 3.60 21.20 7.80 0.21 -0.73 0.26 0.53 3.78 0.060 0.200

MSM (kg) 25.63 2.46 34.10 19.60 0.37 2.71 0.10 0.36 1.40 0.103 0.200

%MT 22.54 4.14 30.50 13.60 -0.28 -0.48 0.18 0.60 2.68 0.137 0.031

%SM 42.42 2.47 47.83 37.50 0.34 -0.31 0.06 0.36 0.85 0.137 0.031

PMI 0.71 0.20 1.26 0.44 0.96 0.27 0.28 0.03 4.06 0.204 0.000
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 4.        
 

  SD Max. Min. Skew. Kurt. cV Sx sx% K-S Sig. 

FmaxŠL 29.87 4.75 37.50 19.90 -0.36 -0.87 0.16 0.69 2.32 0.111 0.200

RFDŠL 33.63 13.85 73.33 12.63 0.86 0.51 0.41 2.02 6.01 0.176 0.001

FmaxŠD 32.13 4.86 41.10 20.05 -0.39 -0.53 0.15 0.71 2.20 0.107 0.200

RFDŠD 38.42 16.80 79.81 9.01 0.72 -0.24 0.44 2.45 6.38 0.143 0.019

FmaxL 102.86 15.43 156.90 77.00 0.73 1.76 0.15 2.25 2.19 0.108 0.200

RFDL 45.40 15.76 81.26 15.49 0.90 0.36 0.35 2.30 5.06 0.154 0.008

FmaxN 98.52 14.32 135.10 71.30 0.34 0.02 0.15 2.09 2.12 0.095 0.200

RFDN 44.01 13.25 74.59 23.53 0.34 -0.76 0.30 1.93 4.39 0.092 0.200

ABL 28.10 3.55 35.70 21.20 0.22 -0.57 0.13 0.52 1.84 0.100 0.200

DALj 171.35 18.65 208 140 0.28 -0.78 0.11 2.72 1.59 0.111 0.200

TRž 22.58 3.24 29.00 16.00 -0.38 -0.65 0.14 0.47 2.09 0.170 0.002

SKLž 6.86 2.29 11.00 2.00 -0.10 -0.74 0.33 0.33 4.88 0.096 0.200

30m 5.32 0.36 6.40 4.44 0.11 1.58 0.07 0.05 0.99 0.085 0.200

ŠAT300 75.21 4.97 87.39 64.20 0.10 0.39 0.07 0.72 0.96 0.121 0.091

KT 2074.30 277.29 2720 1470 -0.05 -0.24 0.13 40.45 1.95 0.113 0.175

IAtest 22.07 1.54 25.38 19.52 0.23 -0.67 0.07 0.22 1.02 0.072 0.200

tSSP1 103.71 10.34 128.65 81.78 0.26 -0.22 0.10 1.51 1.45 0.055 0.200

FmaxŠL (DaN); RFDŠL (DaN/sek); FmaxŠD (DaN); RFDŠD (DaN/sek); FmaxL (DaN); RFDL (DaN/sek); FmaxN 
(DaN);RFDN (DaN/sek); ABL (cm); DALj (cm); TRž (br.); SKLž  (br.); 30m(sek.); ŠAT300 (sek.); KT (m); IAtest 

(sek.); tSSP1 (sek.) 

       backward     
 54.1%    ,        7.5  

   : TV, TM, %MT, FmaxN, DALj, ŠAT300, TRm  IAtest,    : 
%MT, TRm  IAtest (p = 0.047, p = 0.000, p = 0.048, ).       

 58.9%           
7.31.          : TM (p = 0.016), BMI (p = 
0.001), %SM (p = 0.001), FmaxŠL (p = 0.012), FmaxŠD (p = 0.011),RFDŠL (p = 0.026)  ŠAT300 (p = 0.009). 

     5 ( )  6 ( ). 
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 5.       

 R R2  R2 
  
 

12 0.735 0.541 0.500 7.501 

 

 12 

 
 

 
 

T p. 

 
 

 
 

 -2.008 38.619  -0.052 0.959 

TV (cm) 0.293 0.196 0.155 1.496 0.138 

TM (kg) -0.156 0.112 -0.175 -1.386 0.169 

%MT 0.449 0.223 0.270 2.014 0.047 

FmaxN (DaN) -0.055 0.035 -0.118 -1.577 0.118 

DALj (cm) 0.102 0.059 0.198 1.726 0.088 

ŠAT300 (sek.) 0.310 0.282 0.150 1.099 0.275 

TRm (br.) -0.940 0.243 -0.417 -3.875 0.000 

IAtest (sek.) 1.461 0.728 0.220 2.006 0.048 
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 6.       

 R R2  R2 
  
 

12 0.767 0.589 0.500 7.308 

 

 12 

 
 

 
 

T p. 

 
 

 
 

 -172.420 60.650  -2.843 0.007 

TM (kg) -0.970 0.383 -0.585 -2.530 0.016 

BMI (kg/m2) 6.553 1.901 0.963 3.447 0.001 

%SM 2.627 0.753 0.628 3.488 0.001 

FmaxŠL (DaN) 1.514 0.572 0.695 2.646 0.012 

FmaxŠD (DaN) -1.631 0.609 -0.767 -2.678 0.011 

FmaxL (DaN) -0.135 0.130 -0.202 -1.040 0.305 

ŠAT300 (sek.) 0.865 0.311 0.416 2.779 0.009 

30m(sek.) 7.516 4.023 0.264 1.868 0.070 

 

4.  

            
50%          

 (  R2 = 0.500).      _ 1 
     7.50     :  ,  ,  

 ,      ,    , 
 ,       ( 5). 

              
 50%         

(  R2 = 0.500).          
 _ 1      7.31 .       

_ 1 :  ,       . ,   
     ,    .       
      (  6).      

           
  _ 1           
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.   7           
    _ 1. 

 7.    _ 1    

 M   

TV (cm) 0.293  

TM (kg) -0.156 -0.970 

BMI (kg/m2)  6.553 

%MT 0.449  

%SM  2.627 

FmaxŠL (DaN)  1.514 

FmaxŠD (DaN)  -1.631 

FmaxL (DaN)  -0.135 

FmaxN (DaN) -0.055  

DALj (cm) 0.102  

TR (br.) -0.940  

30m (sek.)  7.516 

ŠAT300 (sek.) 0.310 0.865 

IAtest (sek.) 1.461  

 

       _ 1  
   :  

1.  
tSSP1=(-2.008)+(0.293•TV)+(-0.156•TM)+(0.449•%MT)+(0.055•FmaxN)+ (0.102•DALj)+(0.310•ŠAT300)+  

(-0.940•TRm)+(1.461•IAtest)  

2.  
tSSP1=(-172.420)+(-0.970•TV)+(6.553•BMI)+(2.627•%SM)+(1.514•FmaxŠL)+        

(-1.631•FmaxŠD)+(-0.135•FmaxL)+(0.865• ŠAT300)+(7.516•30m) 

 

            
_ 1     (Jankovi  et al., 2014b),       



41 
 

           . 
      tSSP1  ŠAT300 (Jankovi  et al., 2015b). ,  
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, 2012).        _ 1      
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    _ 1,     ,      
 ,          -  
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COMPARATIVE ANALYSIS OF REACTION TIME OF ELITE SPRINTERS AT THE 
WORLD CHAMPIONSHIPS IN 2013 AND 2015 

Summary 

Previous studies have shown that the start and start acceleration play a significant part in achieving maximum 
speed in sprint. Time of the sound signal the start gun to leave the starting blocks, although limited with athletic 
rules, remain the domain of researchers, due to the fact that every sprinter wants to achieve shorter starting 
reaction time and a better result at the end of the race. The aim of this study was to analyze and compare the 
values of starting reaction time  finalists in the 100 m, 200 m and 400 m at the World Championships in 
Athletics in 2013 and 2015. The results showed a statistically significant difference (p < 0,05) results in the 200 
m for women,  t(14) = 3,14, p = 0,008 and statistically significant difference (p < 0,05) in the starting reaction 
time in the 100 m for men, t(14) = 2,12, p = 0,05. No statistically significant differences in relation to sex. 

Key words: SPRINT EVENTS / START / GENDER 
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1.  

             
,      ,     

.  ,          
 ,          

.  

             
 ,        (Mero, Luhtanen, & Komi, 1983; oh, 

2001; oh, Tomažin, & Štuhec, 2006; oh & Tomažin, 2008; Babic & Coh, 2010).    
      ,     ( , 

, , 2008, . 43).              
 ( )  ,           . 

            (Mann & 
Herman, 1985; Moravec, Ruziska, Susanka, Dostal, Kodejs, Nosek, 1988; Brüggemann & Hunger, 1990; Mero 
& Komi, 1990; Delecluse, Van Coppenolle, Willems, Diels, Goris, Van Leemputte, Vuylsteke, 1995; Martin & 
Buoncristiani, 1995;  Mc Clements, Sanders, & Gander, 1996; Harland & Steele, 1997; Collet, 1999; oh, 
Peharec & Bacic, 2007; Babic, 2008; Delalija & Babic, 2008;  Babic & Delalija, 2009; Bra i , Peharec Bacic & 
Coh, 2010; Paradisis, 2013).  

T ,    (2013)      1319    
    2003.  2009.        100 

m,      , ,  , .   
           . 

      0,166 ± 0,030 s,    0,176 ± 0,034 s.   
        (0,142 ± 0,017 s),     

         (0,153 ± 0,018 s).  

 (2013)          ,  
60 m            100 m   
1996 – 2012. .     565   60 m (334   231 )  
1533   100 m (866   667 ).       
100 m   0,166 ± 0,029 s,   10,59 ± 0,55 s,    0,178 ± 0,035 s,   11,85 
± 0,85 s.            (p < 0,05). 

        100 m      r = 0,393, p < 
0,05,    r = 0,349, p < 0,05    r = 0,351, p < 0,05. 

, ,    (2013)       
    2013.         .
           ,   
           .    

          ,      
       .  

            
    .       ,    

      /    100 m, 200 m  400 m  
    2013.  2015. . 
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2.  
 

           
   100 m, 200 m  400 m      2015. .   

            2013. 
. ,         .   

           
(http://www.iaaf.org/competitions/iaaf-world-championships).     

    .     T-test  
 .       -  ,   
   .      ( ) 
o je            

 100 m, 200 m, 400 m,    .       
(SPSS 21.0; Chicago, IL).  
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3.  
 

  1     (M),   (SD)   t   
  (   -  ):     100 m, 200 m, 

400 m            2013.  2015. 
. 

 1      t     
 

    2013       2015     

 M SD M SD p 
Eta-

kvadrat

t 100 m  (s) 9,98 0,133 9,92 0,085 0,31 / 

t 200 m  (s) 20,06 0,245 19,96 0,260 0,44 / 

t 400 m  (s) 44,63 0,439 44,31 0,649 0,27 / 

t reak 100 m  (s) 0,163 0,014 0,147 0,016 0,05 0,24 

t reak 200 m  (s) 0,156 0,016 0,158 0,026 0,91 / 

t reak 400 m  (s) 0,207 0,068 0,177 0,290 0,26 / 

 

: t 100 m  -         100 ; t 200 m  -  
       200 ; t 400 m  -     

    400 ; t reak 100 m  -        100 
; t reak. 200 m  -        200 ; t reak 400 m  -  

      400 . 

  1          100 m      
 2015.     t reak 100 m (s) = 0,147 ± 0,016 s,    

      2013. .   200 m     
 t reak 200 m (s) = 0,158 ± 0,026 s,         2013. .  

 400 m      t reak 400 m (s) = 0,177 ± 0,29 s,     
   2013. ,    .   

  2     (M),   (SD)   t   
  (   -  ( ):     100 m, 200 

m, 400 m             2013.  
2015. . 
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 2      t      

   2013    2015     

 M SD M SD P 
Eta-

kvadrat 

t 100 m  (s) 10,98 0,135 10,92 0,102 0,363 / 

t 200 m  (s) 22,57 0,285 22,07 0,324 0,008 0,19 

t 400 m  (s) 50,26 0,752 50,14 0,475 0,711 / 

t reak 100 m  (s) 0,171 0,025 0,155 0,026 0,230 / 

t reak 200 m  (s) 0,166 0,018 0,158 0,016 0,328 / 

t reak 400 m  (s) 0,225 0,040 0,194 0,050 0,19 / 

 

: t 100 m   -         100 ; t 200 m  - 
        200 ; t 400 m  -    

     400 ; t reak 100 m        
 100 ; t reak. 200 m  -        200 ; t reak 400 m  - 

       400 . 

 

  2          100 m       
t reak 100 m (s) = 0,155±0,026 s,        2013. .   200 m 

     t reak. 200 m (s) = 0,158 ± 0,016 s,      
2013. .   400 m      t reak 400 m (s) = 0,194 ± 0,05 s, 

       2013. ,     . 

    2013.  2015.     t    .  
         -  
 (p > 0,05)       (p > 0,05).     

     100 m, 200 m, 400 m,        
     .         

 200 m, t(14) = 3,14, p = 0,008,           
,   .            

  100 m, t(14) = 2,12, p = 0,05,  a .       
 .  

  3    t         
    100 m, 200 m  400 m    2015.     
  .         . (2013),   
        2013. . 
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 3        

 p 

t reak 100 m - 0,49

t reak 200 m - 1,00

t reak 400 m - 0,41

 

     ( ) o je     
        100 m, 200 m, 400 m,  

   .          . 
  4             

 . 

 

 4         100 m, 
200 m, 400 m 

 F p 

t reak 100 m, 200 m, 400 m 3,04 0,07

t reak 100 m, 200 m, 400 m 3,29 0,06
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THE COMPARISON OF THE COMPETITIVE ACTIVITY OF WRESTLERS IN GRECO-
ROMAN AND FREESTYLE AT THE OLYMPIC GAMES IN LONDON IN 2012 

 

Summary 

The subject of this study is the competitive activity of wrestlers in Greco-Roman and Freestyle. The competitive 
activity was analyses on the specimen of all fights held at the Olympic games in London in 2012, and realised in 
seven weight classes.  Based on these fights, it is posible to get the clear insight in physionomy of competitive 
acivity in wrestling in both Greco-Roman and Freestyle, as well as particularly point out the specifity of both of 
these wresting styles. When defining the subject of the study we have started from the fact that the course and 
dynamics of the fight depend on: the rules of the fight, as well as the method of applying these rules, the number 
and type of techniques, time parameters the technique is performed in, dynamics of awarding penalties and 
penalty points, and also the skill in using the possibilities of checking the righteousness of decisions made by the 
judges. The goal of the research is to compare the competitive activity of wrestlers in Greco-Roman and 
Freestyle Wrestling and based on these indicators define indicators on which the competitive discipline hasn’t 
got much influence. Also, the goal is to clearly create profiles of the competitive activity indicators that are 
highly different in these two disciplines. All of this should draw attention of sports experts in Wrestling to 
indicators of the competitive activity that are specific for each of these competitive disciplines and in that way 
give guidelines for training technology. In this research of transversal character, data gathering has been 
conducted through the observational method, i.e. based on the analisys of data from competitions by the help of 
the video material of all the fights held at the Olympic games in London 2012. 

 

Key words: SEVEN WEIGHT CATHEGORIES / DIFFERENCES  BETWEEN TWO DISCIPLINES 
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  1               
.  

 1:     

 
  

 
  

 

-  
N 159 0 159 

% 100.0% 0.0% 100.0% 

 
N 148 8 156 

% 94.9% 5.1% 100.0% 

 
N 307 8 315 

% 97.5% 2.5% 100.0% 

 

                
(  1).    -             

      (X2=8.366; p=0.003).  

    ,    ,          
         ,        , 

    . 

      55kg (1 ), 66kg (2 ), 84kg (1 )  96kg (4 ) 

      8        
  ,       8    

 .   ,        159 (51.8%)   
-  ,   148 (48.2%)   . 
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      ,          . 

 

 

 



59 
 

 1 -   1  - 1  

  

             1     
 2. 

 2:     1    1 

 
1   1 

 
0 1 2 3 4 5 

 

-
 

 41 96 17 3 2 0 159 

% 25.8% 60.4% 10.7% 1.9% 1.3% 0.0% 100.0% 

 
 10 82 30 13 10 3 148 

% 6.8% 55.4% 20.3% 8.8% 6.8% 2.0% 100.0% 

 
 51 178 47 16 12 3 307 

% 16.6% 58.0% 15.3% 5.2% 3.9% 1.0% 100.0% 

 

              ,    -
   60.4 % ,      55.4% .  -     

         1  (25.8% ),        
1       ,      2    10.7% , 3   1.9% 

,  4   1.3% .   ,       1     6.8% 
,            1     ,    

   2   20.3 % , 3   8.8% , 4   6.8% ,    2%  1 
   5 .  , 1    -    0.92±0.74  (  1)   

      1.59±1.09  (  1). 

   -          
            ( =-6.026; p<0.001).  

 1 -   2  - 2  

  3                   
  - ,                -  

. 
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 3  2       

 

 

2   1 
 

0 1 2 3 

 

-
 

 101 51 7 0 159 

% 63.5% 32.1% 4.4% 0.0% 100.0% 

 
 109 26 10 3 148 

% 73.6% 17.6% 6.8% 2.0% 100.0% 

 
 210 77 17 3 307 

% 68.4% 25.1% 5.5% 1.0% 100.0% 

 

  ,   ,      2 ,       101   -
   109     (  3).   ,     -  

     32.1% ,            
  17.6% .      -         

     2  (63.5% ),        2   
     (2   4.4%     2  3    ).  

 ,        2   73.6% ,       
 ,   , 2      (2   6.8% , 3   2.0% ).  

,  -       2   0.41±0.57  (  0),   
  2      0.37±0.70    (  0). 

   -               
           (Z=-1.485; p=0.138). 
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 1 -   3  – 3  

           (  4). 

 4   3       

 
3   1 

 
0 1 2 

 

-
 

 144 14 1 159 

% 90.6% 8.8% 0.6% 100.0% 

 
 128 20 0 148 

% 86.5% 13.5% 0.0% 100.0% 

 
 272 34 1 307 

% 88.6% 11.1% 0.3% 100.0% 

 

                      
 .      ,     3 .  

       -     8.8% ,      
13.5% .  -              
3    90.6% ,   3         .   , 

 86.5%         3 ,  3      
    .  

 ,   ,   ,  -  ,  0.10±0.32    (  
0),      , 0.14±0.34    (  0). 

   -           
        1 (Z=-1.098; p=0.272). 
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 1 -   5  – 5 

        5    1     5. 

 5  5       

 
5   1 

 
0 1 

 

-
 

 158 1 159 

% 99.4% 0.6% 100.0% 

 
 148 0 148 

% 100.0% 0.0% 100.0% 

 
 306 1 307 

% 99.7% 0.3% 100.0% 

 

       ,   , 5        -
 ,              

 (  5). 

              
     (p=1.000). 

 

     1 – 1 

           ,   
     6. 

 6        

  
     

-
 2.08 1.343 2.00 1 7 330 

 2.74 2.077 2.00 1 11 406 

 2.40 1.765 2.00 1 11 736 

 

             (      ),  
        .   ,        

 .  -      330       
   406 .            1 
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,           -    7,    
         11. 

-              
      (Z=-2.449; p=0.014). 

 2 -   1  – 1 

        1     2     7. 

 7   1       

 
1   2 

 
0 1 2 3 4 5 6 7 

 

-
 

 28 106 22 3 0 0 0 0 159 

% 17.6% 66.7% 13.8% 1.9% 0.0% 0.0% 0.0% 0.0% 100.0% 

 
 5 63 41 25 9 3 1 1 148 

% 3.4% 42.6% 27.7% 16.9% 6.1% 2.0% 0.7% 0.7% 100.0% 

 
 33 169 63 28 9 3 1 1 307 

% 10.7% 55.0% 20.5% 9.1% 2.9% 1.0% 0.3% 0.3% 100.0% 

 

     7        , ,      
 .         -   (  28 )  

  ,        5 .     ,   ,  
     ,  -    66.7% ,      42.6% 

.  -              1  
(17.6% ),        1        (2   13.8% 

, 3   1.9% ).   ,       1     3.4% 
,         1      (2   27.7% , 3 

  16.9%  , 4   6.1% ,   2%  1     5   6  7   
 0.7%).  

 ,        1.00±0.62    (  1)  -  , 
  1.92±1.19  (  2)    .    -   

        1         -
    (Z=-7.825; p<0.001) 

                 8. 
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 8   2       

 
2   2 

 
0 1 2 3 

 

-
 

 124 34 1 0 159 

% 78.0% 21.4% 0.6% 0.0% 100.0% 

 
 102 34 9 3 148 

% 68.9% 23.0% 6.1% 2.0% 100.0% 

 
 226 68 10 3 307 

% 73.6% 22.1% 3.3% 1.0% 100.0% 

 

       ,           -  
   .     ,   ,      
 ,  -    21.4% ,      23% .  -  
            2  (78% ),    
    2        (       ).  

 ,       2    68.9% ,      
 2      (2   6.1 % , 3   2% ).   

 ,        -    0.23±0.43    (  0), 
    ,  ,       0.41±0.69    (  

0).    -   ,       
       2     (Z=-2.103; p=0.035) 

         3         9. 

 9   3       

 
3   2 

 
0 1 2 

 

-
 

N 137 22 0 159 

% 86.2% 13.8% 0.0% 100.0% 

 
N 136 11 1 148 

% 91.9% 7.4% 0.7% 100.0% 

 
N 273 33 1 307 

% 88.9% 10.7% 0.3% 100.0% 
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.         13.8%  ( -  ),      
11% .  -              3 

 (86.2% ),       3     .   , 
       3   91.9% ,          3  

    (0.7% ).  

 ,        0.14±0.34  (  0)     -  
,     ,  ,       0.09±0.30    

(  0).    -         
 e   (Z=-1.569; p=0.117). 

 2 -   5  - 5 

              
   2 (  10). 

 10  5       

 
5   2 

 
0 1 

 

-
 

 158 1 159 

% 99.4% 0.6% 100.0% 

 
 147 1 148 

% 99.3% 0.7% 100.0% 

 
 305 2 307 

% 99.3% 0.7% 100.0% 

 

          ,       
              2 (p=1.000). 
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       2     11. 

 11      2 

  
        

-
 1.90 1.284 1.00 1 8 302 

 3.04 2.102 2.50 0 10 450 

 2.45 1.817 2.00 0 10 752 

 

        ,    . ,    
   ,    -  .  -      302 
        , . 450 .      

   ,   1   -  ,      0 . 
       -      8,       10 

. 

   -          
        2 (Z=-5.172; p<0.001). 

           .    
              12. 

 12  1       

 
1   3 

 
0 1 2 3 4 5 

 

-
 

 120 31 8 0 0 0 159 

% 75.5% 19.5% 5.0% 0.0% 0.0% 0.0% 100.0% 

 
 105 18 14 6 3 2 148 

% 70.9% 12.2% 9.5% 4.1% 2.0% 1.4% 100.0% 

 
 225 49 22 6 3 2 307 

% 73.3% 16.0% 7.2% 2.0% 1.0% 0.7% 100.0% 

 

                   
  . ,        -   (  75.5% ), 

         70.9% .           
  1    .     ,   ,    
    - -    19.5% ,      12.2% .  

    1        ,  -    2   
  8  (5%),         1      
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 (2   9.5% , 3   4.1% , 4   2% ,   1.4%  1    
 5 ).  

 ,        0.30±0.55  (  0)  -  ,   
         0.58±1.09  (  0).   

 -             
(Z=-1.479; p=0.139). 

 

                13. 

 13  2       

 
2   3 

 
0 1 2 3 

 

-
 

 145 13 1 0 159 

% 91.2% 8.2% 0.6% 0.0% 100.0% 

 
 135 7 3 3 148 

% 91.2% 4.7% 2.0% 2.0% 100.0% 

 
 280 20 4 3 307 

% 91.2% 6.5% 1.3% 1.0% 100.0% 

 

                 
.  ,   ,   ,       ,  

-    8.2% ,      4.7% .  -   
            2  (91.2% ),   

  1  2  2  (0.6% ).    ,       2 
   91.2% ,   2         (2   2 % , 

 3    2% ).   

 ,        0.09±0,31    (  0)  -  , 
    ,  ,       0.15±0.54  (  0). 

   -          
   (Z=-0.90; p=0.928). 
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 3 -   3  - 3 

                14. 

 14  3       

 
3   3 

 
0 1 

 

-
 

 154 5 159 

% 96.9% 3.1% 100.0% 

 
 142 6 148 

% 95.9% 4.1% 100.0% 

 
 296 11 307 

% 96.4% 3.6% 100.0% 

 

  ,             
,       (p=0.764). 

 3 -   5  - 5  

         

      3  

            15. 

 15       3 

  
     

-
 .58 1.046 .00 0 5 92 

 1.00 1.863 .00 0 9 148 

 .78 1.509 .00 0 9 240 

  

                  
.      ,        ,     

.     -   ,        
           (Z=-1.118; p=0.264).  
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     .       (   ) 
    16. 

 16            

  
      

-
 4.55 2.160 4.00 2 12 724 

 6.78 3.843 6.00 2 20 1004 

 5.63 3.279 5.00 2 20 1728 

 

          6.78   ,    
 6 .        ,       .  

-      724 ,        , . 
1004 .            2 ,   

      -    12,      
    20. 

   -          
   (Z=-5.373; p<0.001). 
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        .      . 
 

     
 
           17. 

 17       

       . . 

 

 

 

 1 

-
 159 119.17 7.783 120.00 32 120 

p=0.096  148 120.73 8.514 120.00 48 150 

 307 119.92 8.167 120.00 32 150 

 2 

-
 159 119.06 7.130 120.00 42 120 

p=0.205  147 117.26 15.71
1 120.00 21 150 

 306 118.19 12.05
4 120.00 21 150 

 3 

-
 49 118.80 8.142 120.00 63 120 

p=0.857  49 119.10 8.591 120.00 62 127 

 98 118.95 8.328 120.00 62 127 

 

         .        
 .              

   . 
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             18. 

 18    

  
 

    

-
 274.84 57.346 240.00 152 360 

 276.63 64.164 240.00 110 390 

 275.70 60.635 240.00 110 390 

 

                 
     (Z=-1.457; p=0.145). 

 

      

 

             .  

   -  

           19. 

 19      

  
 

     

-
 1.46 2.006 1.00 0 10 232 

 4.12 2.474 4.00 0 12 614 

 2.74 2.606 2.00 0 12 846 

 

             - ,    
       (  19).   ,  -    

 1,       4.        .  
-      232         614 . 

        ,           
          (  0),    

       -    10,     12 
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.              
      -  . 

-               
       (Z=-9.805; p<0.001). 

 –  -  

    ,         (  20). 

 20        

  
      

-
 2.83 1.707 3.00 0 9 450 

 1.95 2.554 1.00 0 11 289 

 2.41 2.198 2.00 0 11 739 

 

    ,     -      , 
           -     ,   

        (  20).   ,  -   
  3,       1.       -  

.  -      450 ,        
289 .            0 ,   

       -    9,      
 11 . 

-               
      (Z=-5.454; p<0.001). 

    ,     - ,  

    ,        -  . 
        21. 

 21     ,    

  
      

  –
 .88 .790 1.00 0 3 140 

  -  1.65 1.684 2.00 0 9 262 

  -  2.53 1.753 3.00 0 9 402 
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            22. 

 22       

 . 
      

-
 .30 .953 .00 0 6 48 

 1.95 2.554 1.00 0 11 289 

 1.10 2.070 .00 0 11 337 

 

      ,          . 
        ,          . 
  ,   -     0,       1. 

           0 ,     
      -    6,       11  (  

22).                  
,             
    . ,           

       ,    -    
             .  

 ,       ,       , 
      .        

(Z=-7.800; p<0.001).  

  -  

 ,             , 
     . 

   

         23. 

 23      

 .      

-
 72.05 30.19 72 20.25 179 

 55.52 33.67 48 10.88 135 

 64.05 32.93 60 10.88 179 
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 ,          , 
        -  (  23).    
  -    72.05,       55.52.  

   -      20.25,        
        10.88 ,     10.88. 

     -    179,      135. 
  -     72,    48.       

           (Z=-4.996; p<0.001). 

     1 

  ,          
         24. 

 24       – 1 

  
     

-
 79.48 38.634 60.00 5 120 

 71.97 44.414 60.00 8 150 

 75.86 41.622 60.00 5 150 

 

          -  ,     
      5    1 ,      

    (  24).      ,    . 
   -   ,        

  (Z=-1.067; p=0.286). 

     - 2 

            25. 

 25      – 2 

  
     

-
 85.59 38.357 120.00 7 120 

 63.52 43.485 60.00 6 150 

 74.99 42.300 60.00 6 150 

 

              -  ,  
             (  25). 

    ,         .  
                

    -   (Z=-4.071; p<0.001).  



75 
 

     – 3 

             26. 

 26      – 3 

   
     

-
 48 82.60 37.669 60.00 21 120 

 48 61.69 39.423 60.00 10 124 

 96 72.15 39.767 60.00 10 124 

        ,       . 
   -             

        -  (Z=-2.371; p=0.018).  

    ,  

              27. 

 27  

  % 

 

0 110 74.3% 

1 22 14.9% 

2 8 5.4% 

3 7 4.7% 

5 1 0.7% 

 

0 141 95.3% 

1 5 3.4% 

2 1 0.7% 

3 1 0.7% 

 - 
 

0 104 70.3% 

1 26 17.6% 

2 8 5.4% 

3 9 6.1% 

5 1 0.7% 
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 -  

    ,    ,          
  . 

              28. 

 28        1, 2  3  

   
  

0 1 2 3 

 

-
 

 139 16 2 2 159 
26 

% 87.4% 10.1% 1.3% 1.3% 100.0% 

  
 141 7 0 0 148 

7 
% 95.3% 4.7% 0.0% 0.0% 100.0% 

 
N 280 23 2 2 307 

33 
% 91.2% 7.5% 0.7% 0.7% 100.0% 

 

           -             ,   
         (  28),        

    (Z=-2.458; p=0.014). 

  

               
29. 

 29   

    
     

-
 20 259.90 87.492 240.00 98 360 

 7 262.29 56.337 240.00 240 390 

 27 260.52 79.546 240.00 98 390 

 

           ,     , 
     -  . 

   -           
  (Z=-0.593; p=0.607). 
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     14       -  .      13 
 (92.9%),         (7.1%). 

             30. 

 30     

   
 

1 2 

 

-
 

 5 3 8 

% 62.5% 37.5% 100.0% 

 
 7 0 7 

% 100.0% 0.0% 100.0% 

 
 12 3 15 

% 80.0% 20.0% 100.0% 

 

     (p=0.200),     -     
           . 

  

           31. 

 31   

 
  

 
  .   

 

-
 

 152 1 1 1 155 

% 98.1% 0.6% 0.6% 0.6% 100.0% 

 
 143 3 1 0 147 

% 97.3% 2.0% 0.7% 0.0% 100.0% 

 
 295 4 2 1 302 

% 97.7% 1.3% 0.7% 0.3% 100.0% 

 

                     
  (X2=2.064; p=0.678). 
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  –  

 ,          .    
           32. 

 32    

 
 

 
0 1 2 

 

-
 

 126 32 1 159 

% 79.2% 20.1% 0.6% 100.0% 

 
 124 20 4 148 

% 83.8% 13.5% 2.7% 100.0% 

 
 250 52 5 307 

% 81.4% 16.9% 1.6% 100.0% 

 

            ,      
    (X2=0.240; p=0.701). 
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          , 
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   -        7  ,  316 
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,    ,      

 . 
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   . ,        ,  
      . 

X2:         -    . 



79 
 

   ,             
  ,   .        ,     

  .    -         
   . 

X3:             -  
  . 

X4:             -   
 . 

                -
 ,          . 

X5:              -   
 . 

                  
.    -          

  ,        ,      
-  .  

X6:         -    . 

X7:  „ “     -    . 

               ,   
      . 

X8:         -    . 

                 
         . 

X9:         -    . 

                     
      . 

X10:          -    . 

 

5.  

, ., , . (1984).    . :  . 

, ., , ., , . (2008).    . :   
 . 

, ., , .(2000).  -  . :  .      

, . (1996).      –   1996. : . 

, . (2000).        -
  1997.  1998. .   ,   , 
  . 

, . (2010).     .  :    
. 

  (1976).  y   -    1896-1972. :  
. 



80 
 

, ,   , 2010).     
     .    

:    ,   (269-273). :   
     . 

, . (2006).   .   -    „  
    “ –   (21-32). :    

    .  

 .,  .,  . (2012). . :    . 

, . (2013).  90    „ “. :   . 

, . (1998).   . : . 

, ., , . (2010).    . . 

, . ( 2003).    . :    „  
“. 

, . 1977).           . . 

, . (2005).   . . 

, . (1999).         . : . 

, . . (2003).    . . 

., . (1997).   1192  1996. : . 

, ., , ., , . (2008).     . . 

, . (2011). , ,    . :    
    . 

Tuenneman, H. (1997). Anallysis of the World championship 1997 year in freestyle and Greco-romane 
wrestling. Lozana: FILA. 

Tuenneman, H. (1998). Anallysis of the World championship 1998 year in freestyle and Greco-romane 
wrestling. Lozana: FILA. 

Tuenneman, H. (2004). Anallysis of the World championship 1976-2004 year in freestyle and Greco-romane 
wrestling. Lozana: FILA. 

Org. Com Olipic Games 2012 (2012). Oficijalni bilten Olimpic Games 2012. London: Org. Com.   

www.fila-wrestling.com. 



81 
 

 1,  2 

1   „   “,  

2     ,    

 796.093.6:796.092.2“1984/2015“ 

 

      1984.  2015.  

 
 

 
   ,       ,    

  .        ,   : 
  - 100 m,  ,  ,  , 400 m,    - 110 m ,  
,  ,  , 1500 m.         

,   1984.      .    , 
    ,       ,   

     ,    . 
 ,            , 
 ,  ,  ,  '    .  

 ,             
        ,     

       . ,     1984.  2015. 
,           ,      

   .    ,        
2016.    ,      . 

 :  /   /   /   
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ANALYSIS OF WORLD RECORDS IN THE DECATHLON FROM 1984 TO 2015 
 

Summary 

The decathlon is a combined event in athletics consisting of ten track and field events, where the most versatile 
athletes compete. The decathlon competition is held over two days, and the winners are determined by the 
combined performance in all. On the first day the competitors do 100 m, long jump, shot put, high jump and 400 
m. On the second day they do 110 m hurdles, discus throw, pole vault, javelin throw and 1500 m. Performance is 
judged on a points system in each discipline using scoring tables, which were accepted in 1984 by the 
International Association of Athletics Federation. Considering that the decathlon stands for running, jumping, 
and throwing disciplines, the goal of the project is to determine the structure, or domination of definite single 
disciplines or the group of disciplines, during achieving the world record. According to this, the analysis of 
world records of five best decathletes Ashton Eaton, Roman Šeble, Tomáš Dvo ák, Dan O’Brien and Daley 
Thompson was done in this project. The research results show that the combination of both achieving average 
results in disciplines where the decathlete is weaker, and achieving above average results in disciplines which 
are his strengths is required to achieve top sports results in the decathlon. At the same time, the analysis of world 
records from 1984 to 2015 show that the world recorders achieved the top results in their own way, but they also 
show that was not their maximum. According to the analysis of the achieved results, it is expected for Ashton 
Eaton to achieve the new world record at the Rio 2016 Olympic Games. 

Key words: DECATHLETES / SCORING TABLES / PERSONALE BEST / HIGH PERFORMANCE 
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1.  
    –    

      ,   , „  “  
' , „ “    „ “  ,     „  

“           
,     ,     . 

           ,   
    ,          .  

      ( ) –    ( ) - ,  (Longman Dictionary, 
2003, . 405)       ,     . ,  

    1912.        (Bergvall, 
1913). 

     (International Association of Athletics Federation) 
      :   – 100 m,  ,  , 

 , 400 m;   – 110 m e ,  ,  ,  , 1500 m. 

            
  1984.      (Trkal, 2004).    

        .    ,   
          ,      

.      ,        
   .36,37   8000  (  800   ) 

     ,      „  8200“ (Wang & Lu, 
2007). 

          ,       . 
                    
.   ,       ,        

  ,       .38   
   ,       .       

          (Tidow, 2000). 

       ,  ,         
  ,      ,        

                                                            
36       .     , ,      

, ,    .     .        
,      . 

37       .     „  “    
       ,         , 

       .         . . 

38     ,   (Rick Soan),          
   .         ,     ,      . 

  „ “   ,   „ “   „ “,        
„  e“',    „ e“'.  ,  ,   „ “' . 
(http://www.decathlon2000.com/) 
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         (Bili , Bali , 2015; Ryba, 2002; Tidow, 2000; Vá a, 2002; Wolf 
et all, 2007; Wang & Lu, 2007). 

            : 
,    .    8000   1966.  2002.  

   ,     .    
  1980.   ,   ,    - , -   

-  (Cox & Dunn,2002; Kenny et al., 2005),       
   .  

   (2007)     1986.  2005.     
,          ,    
 ,    ,     1500 m  .  

   (2015)  ,       
  (  )     ,  -
  (  1500 m). ,       

      . 

          ,     
,            ,    

   . 

   ,         1984.  2015. . 
      ,    

     (Ashton Eaton),   (Roman Šebrle),   (Tomáš 
Dvo ák),  '  (Dan O'Brien)    (Daley Thompson).    ,   

         1984.  2015,      
     ,  ' ,  ,   

  . 

  

2.  

             1984.  2015. 
,  ,  ' ,  ,     .  

,          ,     
 ,    ,     .  

 ,            
  . 

3.     

3.1.      1984.  2015.   

3.1.1.        
 

       80-    ,     
     .           

    .          ,   
     . 
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1         1978. 1984.  
  1978 1979 1980 1981 1982 1983 1984 

  20 21 22 23 24 25 26 

 8470 - 8648 7797 8774 8714 8847  

100 m 10,50 10,45 10,55 10,47 10,51 10,60 10,44 

  8,11 7,60 7,72 7,84 7,80 7,88 8,01 

  14,43 14,82 14,46 14,54 15,44 15,35 15,72 

  2,07 2,06 2,11 2,05 2,03 2,03 2,03 

400 m 47,85 47,30 48,04 47,64 47,11 48,12 46,97 

110 m  14,92 14,39 14,37 14,81 14,39 14,37 14,33 

  41,68 43,14 42,98 41,66 45,48 44,46 46,56 

  4,80 . . 4,90 5,00 5,00 5,10 5,00 

  56,60 61,92 65,38 62,54 63,56 65,24 65,24 

1500 m 4:25,78  . 4:25,49  . 4:23,72 4:29,72 4:35,00 

 

   1984.          ,  
 ,         ,     20   

   8470 .           
   .     ,        

    ,       .   
   1,     ,        

.    100 m    10.26 s,     10.44 s,     
    8.11 m,     8.01 m,         8 cm     
 2.03 m. ,          : 

  (15.72 m)    (65.24 m).   ,       
            .     

,       1500 m      .      
 100      ,         . 

 

3.1.2.       '  
 

      '  (Daniel Dion O'Brien),      
  ' ,      ,        

      .      
              .  

  ,    ,        
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,      ,       
 .     ,       

         .39   ,    
    26. ,     . 

    1991, 1993.  1995,  1992. ,    ,    
        1996.   . 

 2     '     1990. 1996. . 

  1990 1991 1992 1993 1994 1995 1996 

  24 25 26 27 28 29 30 

 8483 8844 8891  8817 8715 8695 8824 

100 m 10,40 10,23 10,43 10,57 10,49 10,57 10,50 

  8,04 7,96 8,08 7,99 7,81 7,55 7,57 

  15,36 16,06 16,69 15,41 15,70 14,82 15,66 

  2,13 2,08 2,07 2,03 2,20 2,13 2,07 

400 m 49,25 47,70 48,51 47,46 47,74 47,81 46,82 

110 m  14,03 13,95 13,98 14,08 13,81 13,78 13,87 

  46,04 48,08 48,56 47,92 48,10 46,92 48,78 

  4,30 5,10 5,00 5,20 4,90 5,20 5,00 

  58,16 57,40 62,58 62,56 62,20 62,90 66,90 

1500 m 4:43,90 4:45,54 4:42,10 4:40,08 5:10,94 4:52,52 4:45,89 

 

  '            
   .            

 .          8.11 m,    2.20 m   
  5.25 m  ,            

.       ,       100 m 
10.23 s   110 m  13.47 s.40     ,     

          .     
55.07 m       .       

     .           
66.90 m,        61  64 .       

   ,       100 m,       

                                                            
39      „ ,    ,    .”.         

,       . 
40     '               . 
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        .        
  1500 . 

                 
, .  '           

  .  '          
 . ,    ,         ,   

      ,      .  
    ,     '    .    

 8891        „ “   . 

3.1.3.        
  

        .      
 ,       .         ,  

   .             
 . 

         1996.  .    
  8664 ,         .      

    ,       1997.   .  
           8837 .    1999. 
 ,        . ,      

     8994 ,        9000 . 
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 3         1994.  2000. . 

 

     .     ,     
      .      ,   

 .     ,        
. 

          ’       
  9000 ,     .       

  ,  .   ,       
     ,        

.      16.78 m     .    
  '  ,          . , 

    ,            48.08 m,  
          2 .   ,   72.32 m    
     ,       9000 . 

 ,        48.08 s  400 m,    ,  
   .      1500 m   4:36.20 ,   

   ,       9000 . 

 

 

 

  1994 1995 1996 1997 1998 1999 2000 

  22 23 24 25 26 27 28 

 8313 8347 8664 8837 8592 8994  8900 

100 m 10,83 10,74 10,64 10,60 10,67 10,54 10,54 

  7,75 7,73 7,60 7,64 7,58 7,90 8,03 

  15,52 15,40 15,82 16,32 15,50 16,78 16,68 

  2,04 2,01 1,98 2,00 2,00 2,04 2,09 

400 m 48,36 48,34 48,29 47,56 48,04 48,08 48,36 

110 m  14,20 14,39 13,79 13,61 13,84 13,73 13,89 

  41,04 42,26 46,28 45,16 45,95 48,33 47,89 

  4,40 4,60 4,70 5,00 4,70 4,90 4,85 

  62,16 61,32 70,16 70,34 70,64 72,32 67,21 

1500 m 4:32,67 4:31,96 4:31,25 4:35,40 4:41,19 4:37,20 4:42,33 
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3.1.4.        
 

      ,       ,     
     ,       .41     

,          .        
    .     ,   ,     

         (Vá a, 2002).   2001.   
   9000 ,         9026 . 

        .     ,   
          2004.  . 

 

 4         1995.  2001. . 

  1995 1996 1997 1998 1999 2000 2001 

  21 22 23 24 25 26 27 

 7642 8210 8380 8589 8527 8757 9026  

100 m 11.29 10.85 10.70 10.73 10.74 10.64 10.64 

  7.29 7.65 7.72 8.03 7.73 7.88 8.11 

  13.11 14.24 15.09 15.43 14.77 15.19 15.33 

  2.02 2.10 2.07 2.07 2.13 2.15 2.12 

400m 50,22 49,94 48,75 49,56 48,02 49,05 47,79 

110m  15,34 14,49 14,48 14,12 13,93 13,99 13,92 

  40,80 41,86 42,34 45,80 45,12 47,21 47,92 

  4,60 4,60 4,80 4,80 4,60 4,75 4,80 

  60,04 64,28 65,60 65,08 64,06 67,23 70,16 

1500m 4:45,85 4:39,80 4:48,31 4:49,94 4:42,48 4:35,06 4:21,98 

 

     ,       ,     
  .      8.11 m     2.12 m     

  (   )      . ,   
    400 m (47.79 s), 110 m  (13.92 s),   ,   

,        .      
                                                            
41            .       ,  

             ,        . 
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   ,        1500 .      
    ,      4:21.08    
   .          8757 ,  

 4:35.06  1500 .      1500 m,       
 ,      . 

3.1.5.        

       (9045)     .   
   2015.         „ “ 9000 , 

     2012. (9039)        ,  ,     
     9000 .       

  2012.  ,    ,   ,  2013.  
   . 
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 5         2009.  2015.  
  2009 2010 2011 2012 2013 2014 2015 

  21 22 23 24 25 26 27 

 8091 8457 8729 9039 8809  . 9045  

100 m 10,49 10,37 10,33 10,21 10,35 - 10,23 

  7,45 7,90 7,80 8,23 7,73 - 7,88 

  12,63 12,60 14,14 14,20 14,39 - 14,52 

  2,00 2,02 2,05 2,05 1,93 - 2,01 

400 m 47,12 46,28 46,35 46,70 46,02 - 45,00 

110 m  14,01 13,68 13,52 13,70 13,72 - 13,69 

  39,80 41,71 41,58 42,81 45,00 - 43,34 

  4,85 5,10 5,05 5,30 5,20 - 5,20 

  49,68 52,41 56,19 58,87 64,83 - 63,63 

1500 m 4:35,56 4:21,85 4;24,10 4:14,48 4:29,80 - 4:17,52 

 

      8000 ,          
  .            

(   – 12.63 m;   39.80 m),      8091 .   
     5,    ,        

.          -  
 (100 m – 10.21; 400 m – 45.00; 110 m  – 13.69;   – 8.23 m    – 

5.30 m). ,      -  ,   
      ,   1500 m   4:14.48  4:17.52 s. 

        a  9000  (9039; 9045).  
  ,            

    , „ ,  “.   ,  „ “ 
          .   

 ,    ,         
,          ,        

    .  
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3.2.        1984.  2015.   
 

         1984.  2015. ,  
 1,    .       

  (8994),    103     '  (8891).    
   (19 )     (9026)   (9045) 

.        (14 ),     (2 
).  

 

 

 1     1984.  2015. . 

 

  6,            
 , ' , ,   . 
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 6     1984.  2015.   . 

  '     

  8847 8891 8994 9026 9045 

  08-09.8.1984. 

  

04-05.9.1992. 

 

03-04.7.1999. 

 

26-27.5.2001. 

 

28-29.08.2015. 

 

100 m 10,44 10,43 10,54 10,64 10,23 

  8,01 8,08 7,90 8,11 7,88 

  15,72 16,69 16,78 15,43 14,52 

  2,03 2,07 2,04 2,12 2,01 

400 m 46,97 48,51 48,08 47,79 45,00 

110 m  14,33 13,98 13,73 13,92 13,69 

  46,56 48,56 48,33 47,92 43,34 

  5,00 5,00 4,90 4,80 5,20 

  65,24 62,58 72,32 70,16 63,63 

1500 m 4:35,00 4:42,10 4:37,20 4:21,98 4:17,52 

 

     6,          
 ,         : 

    100 m     ,   ,       
100 m       0.41 ; 

    110 m      ,   ,   
      0.64 ; 

      110 m  ' ,       
; 

      100 m    110 m ,      
 ,           

    110 m ,         
 ; 

          400 m    
(46.97)   (45.00),         400 m  

  ; 
    , '         

    ,       (7.90)   (7.88); 
           , ' , 

   (        6 cm),    
   (2.12 m);  
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          (15.72 m)   
(15.43 m)     29 cm,  '  (16.69 m)   (15.43 m)    26 
cm,       (14.52 m); 

     '  (48.56 m),  (48.33 m)   (47.92 m)  
    ,        (46.56 m),  

  (43.34 m); 
         (72.32 m)   ,   

 (70.16 m),           
  (  7); 

    1500 m     '  (4:42.10),    (4:17.52). 
       ,       400 m,  

    ,        
,     400 m,       , 

      ,   '       
   .  

          1500 m. , '    
         ,     
,              . 

       -  .  
           . , 
     (   ),      

     . 

  7,              ,   
    ,      a 

  , ' , ,   . 
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 7         . 

  '     

  8847 8891 8994 9026 9045 

  08-09.8.1984. 

  

04-05.9.1992. 

 

03-04.7.1999. 

 

26-27.5.2001. 

 

28-29.08.2015. 

 

  26 26 27 27 27 

  ( ) 4677 4720 4645 4675 4703 

  ( ) 4170 4171 4349 4351 4342 

 507 559 296 324 361 

 2881 2854 2881 2846 3115 

 2804 2859 2775 2853 2815 

 2450 2511 2660 2529 2286 

.  431 348 221 324 829 

  . 8135 8224 8296 8228 8216 

1500 m 4:35,00 (712) 4:42,14 (667) 4:37,20 (698) 4:21,28 (798) 4:17,52 (829) 

 

     7,          
 26,  27.  .    ,         1984.  

2015.          26.6 ,    , 
   ,        . 

     (Wang)   (Lu)    2007. . ,   
 (2015)      ,    

      ,     
  ,      . 
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 2           

 

       ,    7   2,    
      ,     ,  

  .           
,    ,        '  (559),  

  (296).         ,    
   . 

 

 

 3            
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   ,     (  7,  3)    
  ,    ,    '  (4720)   

(4703),    (4645),    (4677)   (4675)    
(    ).     ,         

 (4351),  (4349)   (4342),    (4170),   '   4171 o .  

 

 

 4    ,          
 1500 m 

 

     ,     (  7,  
4)  ,      . „ “   .   

 ,   ,  ,      
     .      ,  

       ( )   ( ) 
  221 .42     ( - )    

      ,     
    (829 ).      
  '   ,    ,   '   

     . 

  8,      ( )      
    . 

 

                                                            
42      ,       ,   . 



98 
 

 8            

  '     

           

100 m 10,26 10,44 10,23 10,43 10,54 10,54 10,64 10,64 10,21 10,23 

  8,11 8,01 8,11 8,08 8,07 7,90 8,11 8,11 8,23 7,88 

  16,10 15,72 16,69 16,69 16,88 16,78 16,36 15,33 15,40 14,52 

  2,14 2,03 2,20 2,07 2,09 2,04 2,15 2,12 2,11 2,01 

400 m 46,86 46,97 46,53 48,51 47,56 48,08 47,76 47,79 45,00 45,00 

110 m  14,04 14,33 13,47 13,98 13,61 13,73 13,68 13,92 13,35 13,69 

  49,10 46,56 55,07 48,56 50,28 48,33 49,37 47,92 47,36 43,34 

  5,25 5,00 5,25 5,00 5,10 4,90 5,20 4,80 5,40 5,20 

  65,24 65,24 66,90 62,58 72,32 72,32 71,10 70,16 66,64 63,63 

1500 m 4:20,30 4:35,00 4:33,19 4:42,10 4:29,69 4:37,20 4:21,98 4:21,98 4:14,48 4:17,52 

 9315 8847 9572 8891 9296 8994 9318 9026 9543 9045 

 

 

 5          

 



99 
 

    8   5,        
    ,          ,    

 ,        .   ,   
     ,       

           .      
    .43 

  9           , 
' , ,   . 

 9            

  '     

  94,97% 92,88% 96,75% 96,86% 94,78% 

 

       8  9,    4,     
. 

    ,      94.78%   .  
    ,          

 ,             
   .     400 m,    1500 m  

 4:17.52      ( )  .    
  ,     2016,         

  . 

   ,          96.86%   
,        ,    . 

  ,        ,     
      . 

             .  
    ,       . 

   ,      ,    
     (72.32 m),        .  

    ,          
. ,      (96.75%),       

     . 

'      90-    ,      .  
         ,     

  . '             
       9572 .     

         ,      
 ,      .  „ “       1500 

m,          (4:33.19).44       
  92.88%. 

                                                            
43    400 m,      ,   , '     100 m,  

'     110 m  ,    , '      . 
44     ’      .              

       1500 m. 
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      80-    .      
     ,      .     
,     -   .     

     ,            .  
      ,      .   

             .    
    94.97%.     

      

4.  

          ,  
,  ,  '    ,     

  ,     . 

     ,  1984.  2015. ,       
    ,          

,            
.  

       ,       
        ,  
     .  ,     

,       ,     .  ,      
    ,          

   . 

,    ,          
      ,         

     .         
 .      ,   

     ,   ,    , 
          .     

   ,        . 
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THE USE OF „FUNCTIONAL“ TRAINING METHOD IN BODY MUSCLE POWER 
DEVELOPMENT WITH THE SENIOR PUPILS OF ELEMENTARY SCHOOL 

Summary 

Strength as a motor ability is developed in parallel with other motor abilities atPhysicalEducationclasses. We are 
not able to apply the methodology and the laws of strength development relevant for sports to Physical 
Education classes. Therefore, it is very important to find adequate contemporary methods for strength 
development at Physical Education classes. Nowadays, the most frequently used method in classes where the 
strength of body musculature is being developed is the method of dynamic repetitions. Working with these 
parallel groupsof students we wanted to show the influence of Functional method and its advantages and benefits 
in body musculature strength development comparing to the formerly used methods. The experimental group 
was systematically subjected to the experimental Functional method of physical strength development. The 
control group was subjected to the dynamic method - repeated strains (the development of repetitive physical 
strength). At the initial and final measuring the pupils were tested by the elements of Eurofit battery and IPFT 
test. The progress we made after four-month-research in motor variables with the pupils of elementary school 
can be completely attributed to the use of the experimental functional training method in physical education 
classes. 

Key words: PHYSICAL EDUCATION / PHYSICAL DEVELOPMENT / MUSCLE STRENGTH 
/  COMPARATIVE TESTING 
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2.  
 

2.1.     

       2010/11. ,    5.  8. 
     .  

                
        . 

       ,      ,  
       .       

      „   -  “. 

           .    
       ,         . 

               
 ( , ),      . 

         .   
         ,    

 . 
 

2.2.   
   , ,        . 

     ,  ,    
     .      ,  

   .    1202   11-14   
    ,    : 

-     11-14 ;  
-     11-14 ; 
-     11-14 ; 
-     11-14 . 

 
2.3.   

 
         . 

  ,       (1975),     „ “ 
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   –        
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2.4.   

            
 „ “ (  ),      
 –  (1994)           – 

 (1988),         (IPFT)  
           FitenessGram    . 

           : 

-    ; 
-    ; 
-          ; 
-    . 

 
    –       ( ) : 

-       30  –       
; 

-     30  –        ; 
- PRC – DT  (    ) –     ; 
- Trunk lift  (   ) –       . 

 
2.5.       

         .    
               

.                .  
        ,         

    .         , 
  .           . 

           .     
             .  

               
,      . 

        : 

- ,      0,5 kg; 
- ; 
-          1mm. 

       . 

  

:     0,5 cm. 

:           .  
        „  “  .  

    ,   . 

:              
,        ( ) .       
   .       0,5 cm. 

:      ,    . 
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:       0,5 kg,       
 . 

:           . 

:      ,       0,5 kg. 

:      ,    .    
    10 .        . 

     

:      1 mm. 

:        .    . 
    5 cm      .     

   ,         . 

    

:      1 mm. 

:        .    . 
              .    

           ,   
      . 

    

:      1 mm. 
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        ,     . 
          . 

      ,        
    .       ,    
    3-5      ( )        

. 

            
,         . 

              . 

         : 

1.        –  –   30 ; 
2. (PRC – DT ) –        
3.          –     30 ; 
4.          –      

 ; 
5.           . 

 
            – „ -   

30 “. 
 

 :           ,    30 
.  

:    ,      1/100 . 

  :               
90 .     ,   .     

,   . 

  :       ,        
       .     

.      30 .       .  
            ,  

     . 

:         30 . 

    (PRC – DTE) –        
.  

 :             
      3 .            20 

     . 

:     , . 

  :           
  ,         .       

        90%    .         
  3 .      . 
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-  ; 
-    ; 
-    ; 
-   (    ); 
-    – Skwens & Curtosis. 

           
        ,  : 

-  –     –       
            

 ; 
-  –     –       

         ,     ,  
   ; 

-   – F . 
         . 
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 1          

  (N = 287)  (N=319) 

 M SD MIN MAX M SD MIN MAX 

  
 

 
24,17 3,12 15,00 36,00 24,82 5,17 9,00 39,00 

  
  

40,03 7,20 18,00 55,00 37,90 7,76 19,00 61,00 

  
   

 
14,82 3,25 5,00 26,00 16,18 4,68 5,00 29,00 

  165,63 8,04 150,00 190,00 162,38 12,57 133,00 195,00 

  57,17 8,42 40,00 80,00 51,11 14,21 16,00 100,00 

BMI 20,81 2,29 15,06 25,23 19,00 3,18 2,05 32,28 

  
  

21,67 4,23 12,00 32,60 20,99 5,15 10,00 34,30 

  
  

6,39 2,29 3,70 12,00 6,37 2,55 3,00 19,00 

  
  

6,06 2,86 2,60 14,20 6,06 3,10 2,00 24,30 

  
  

4,49 1,99 2,00 13,00 5,18 2,37 2,00 18,00 
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 2           

  
Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

  
 

 

Between Groups 64,563 1 64,563 3,451 0,064 

Within Groups 11.300,803 604 18,710   

Total 11.365,366 605    

  
  

Between Groups 684,258 1 684,258 12,167 0,001 

Within Groups 33.968,567 604 56,239   

Total 34.652,825 605    

  
   

 

Between Groups 280,668 1 280,668 16,966 0,000 

Within Groups 9.992,033 604 16,543   

Total 10.272,701 605    

  

Between Groups 1.596,741 1 1.596,741 14,024 0,000 

Within Groups 68.769,967 604 113,858   

Total 70.366,708 605    

  

Between Groups 5.552,199 1 5.552,199 39,691 0,000 

Within Groups 84.491,704 604 139,887   

Total 90.043,903 605    

BMI 

Between Groups 497,122 1 497,122 63,714 0,000 

Within Groups 4.712,640 604 7,802   

Total 5.209,762 605    

 

 

  
  

 

Between Groups 

 

70,087 

 

1 

 

70,087 

 

3,118 

 

0,078 

Within Groups 13.576,914 604 22,478   

Total 13.647,001 605    
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Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

  
  

Between Groups 8,598 -02 1 8,598 -02 0,015 0,904 

Within Groups 3.559,421 604 5,893   

Total 3.559,507 605    

  
  

Between Groups 7,376 -04 1 7,376 -04 0,000 0,993 

Within Groups 5.399,182 604 8,939   

Total 5.399,183 605    

  
  

Between Groups 71,842 1 71,842 14,889 0,000 

Within Groups 2.914,320 604 4,825   

Total 2.986,162 605    
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 3          

  (N = 282)  (N  = 314) 

  SD IN X  SD IN X 

  
  

20,82 4,13 10,00 35,00 20,68 4,68 8,00 34,00 

  
  

36,06 7,25 17,00 51,00 33,19 9,29 13,00 58,00 

  
    

14,57 4,19 4,00 23,00 13,12 4,24 4,00 25,00 

  159,48 7,82 140,00 184,00 159,37 8,84 139,00 184,00 

  48,28 10,08 33,00 87,00 48,96 10,28 16,50 87,50 

BMI 18,87 2,89 13,28 27,85 19,18 3,00 6,61 28,92 

  
  

21,96 4,77 12,00 45,50 18,42 5,42 9,00 45,50 

  
  

6,71 1,94 3,70 14,00 7,22 2,56 3,00 14,00 

  
  

5,71 2,02 3,00 17,50 7,09 2,98 3,00 17,50 

  
  

5,84 1,66 3,00 13,00 6,42 2,45 3,00 13,00 
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 4           

  
Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

  
 

 

Between Groups 2,671 1 2,671 0,136 0,712 

Within Groups 11.654,564 594 19,620   

Total 11.657,235 595    

  
  

Between Groups 1.222,771 1 1.222,771 17,386 0,000 

Within Groups 41.777,006 594 70,332   

Total 42.999,777 595    

  
   

 

Between Groups 310,802 1 310,802 17,492 0,000 

Within Groups 10.554,621 594 17,769   

Total 10.865,423 595    

  

Between Groups 1,673 1 1,673 0,024 0,877 

      

Within Groups 41.625,777 594 70,077   

Total 41.627,450 595    

  

Between Groups 69,788 1 69,788 0,673 0,412 

Within Groups 61.634,204 594 103,761   

Total 61.703,992 595    

BMI 

Between Groups 14,600 1 14,600 1,675 0,196 

Within Groups 5.177,050 594 8,716   

Total 5.191,651 595    

  
  

Between Groups 1.856,283 1 1.856,283 70,801 0,000 

Within Groups 15.573,706 594 26,218   

Total 17.429,989 595    
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Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

  
  

Between Groups 38,792 1 38,792 7,418 0,007 

Within Groups 3.106,354 594 5,230   

Total 3.145,146 595    

  
  

Between Groups 284,297 1 284,297 42,978 0,000 

Within Groups 3.929,287 594 6,615   

Total 4.213,583 595    

  
  

Between Groups 50,769 1 50,769 11,377 0,001 

Within Groups 2.650,718 594 4,462   

Total 2.701,487 595    

 

4.  
 

      –           
,   . 

     ,          
       ,    ,   

               
   . ,         
     ,         

  .               
 ,    ,     

            . 

          

       (  1  3),   (  2  4) 
            

    : 

    - (F = 12,167; p < .001)        
          . 

      (F = 16,966; p < .000)       
           . 

   (F = 14,024; p < .000)             
     . 
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  (F = 39,691; p < .000)            
     . 

BMI –    (F = 63,714; p < .000)         
  BMI       . 

    (F = 14,889; p < .000)         
         . 

            –  
 Xo     .         . 

 X2             
  ,   X1  X4         

    .       
               

 X3. 

 

          

  (  4)           
       : 

    -  (F = 17,386; p < .000)       
           , 

      - (F = 17,492; p < .000)       
           , 

    - (F = 70,801; p < .000)       
           , 

    - (F = 7,418; p < .007)        
          , 

    - (F = 42,978; p < .000)        
          , 

    - (F = 11,377; p < .001)        
          . 

            – 
 Xo,    X1, X3, X4    ,     

      ,       
X2     . 

„ “             ,    
                 

    .  

   Gretchen D. ., Pariscilla M.D. (2010),         
     „core“        , 

       3 ,    –    
 . K           p < 0.05. 

    Faigenbaum   (1996),    
     . 
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AKTO    A O T MA   KOKA  A KOKA 

 
  

 
            

           
  . o   a o a je je o o  aj e e o e  e a  

e a a  o e j o  e o  . O e  o a o  e e a (o a e e 
a o a) a e a o e o o   a o a je o  12 o 80 cm, o je a a o  a a  
e a a o a o je e a ja o  e a a. o je  e a o o  o e  o a e 

e o  o a  a o a je o e a a  a o a a oje e  e e a oj e a , oja e 
a  a e e o  e a o , a a a o  a aj o a  a o a   a o a. e e   

je a a a a o a oj   a o a   a o a  o a e a a j .  a a je a e 
a aj  a o a a o a  e e  (o a   a o a) o  e a o  

e a o   a o a.  
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FACTORS THAT AFFECT THE OPTIMAL DROP HEIGHT TO DROP JUMP 
 

Summary 

It is suggested that, in the sports science and practice, it is advisable to conduct training that would enable 
achievement of adequate acute effects in order to increase the efficiency of training procedures and maximize the 
adaptive capacity. Drop jump is one of the most commonly used exercise in plyometric method of training. 
Optimum intensity range (optimal drop height) for drop jump is from 12 to 80 cm which refers to the importance 
of testing and defining the causes variability of obtained results. Obtained from a relatively wide range of the 
optimal drop height is the result of different factors for which it is in literature that deals with the above 
mentioned topic believes that can significantly affect the optimal drop height. The object of the research is the 
analysis factors that affect the optimal drop height and their organizational structure. The purpose of the research 
is to examine the impact of factors on an optimum intensity (optimal drop height) at drop jump. 

Keywords: REACTIVE STRENGTH INDEX / MAXIMUM POWER MUSCLE  / MAXIMUM STRENGTH 
MUSCLES 
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1.  

Je a o  o o  o o e  o e e e a, oja e e a  o  e , je e e  
e a. e e o   a  e e  a a e a a e  a a e 

a a a o e o aje a o a a   o e o o  e a o (  o e e oj e ) a  a 
o a a e o o  o e ja a oje a. e  a o  a o e a e je o e a e 

o a o  e e a, a o a koj  a  , oj  o  o o a  e e  a a j  e e o  
a a a a  a  a o o a aj  ( a a   a a ) a a a j , a o a e e o e a   
e a o  o o a  o a  o o  o o o  a o e e  o  ( a, a a, a  

.).  o  a je e o o e a e e e a a o a o a e o a a a o o a aj  
 a a a je, o a je ja o a o a o o e a o e e e a  o o  e  a o eo o   

e o o o  a aj a e o o j  o o  e a.  

 o oj a  e e a e o o e e e a oj  o o a aj  o a a e a a  
a  e e a a ( . o e e e  e e o  oj  o o a a o a e a a e e 

o a, a e…)   o e a a e a o  e a   e a a o  o e a  
a a je a a a o  a a e a (Wilson et al. 1993; Baker & Nance 1999; Baker et al. 2001; 

McBride et al. 2002)   a a e o   o o  a a a  e  o e e e a e  e o 
o e e o  e e a.  o  a e a je eo a a o o e  o e  a  o a j  

e e a  e a o  o e  e a o o  eo j  (Cormie et al. 2011a) e o  a  
a e a a (Cormie et al. 2011b), j. a  e o a e a e a o  e a   e a a o  

o e a (Cronin & Sleivert 2005)  a o e ao e o a  o e   e a je o a a  o  
e a o  e a o   a o a.  

e e   je a a a a o a oj   a o a   a o a  o a e a a j . 
 a a je a e a aj  a o a a o a  e e  (o a   

a o a) o  e a o  e a o   a o a ( ).  

2.  

      : PubMed, Medline, Google . 
            . 

3.    

3.1.  e a a        

 o e  50- a  o a  je eo a e o o e o e a o e o a:  

• o e a e e a e o  (Bobbert 1990),  
• je a  o  aj e e o e  e o a a o e a e a a  e o a  (Malfait et 

al. 2014),  
• o e a e e a e a je a  o e e e a  oj a a o-

e o  o e a o e a o e a e e e a e e a e (Komi 1992),  
• e a a j  (Markovi  i Mikuli  2010).  

a o  e e e e e a o  e a  je e a o a a o , o a o   e o  
 a a a (Bobbert 1990; Viitasalo et al. 1998; Malfait et al. 2014). 

a o je  e ja a  aj e a o a a a e a ja e oj a e e e 
o a a a a o a (Komi & Bosco 1978, Bobbert et al. 1987, Lees & Fahmi 1994, Viitasalo et al. 
1998, Bassa et al. 2012, Pietraszewski & Rutkowska-Kucharska 2012) o je  e a   e o e . 
O e  o a o  e e a a  je o  12 cm (Lees & Fahmi 1994) o 80 cm (Viitasalo et al. 1998)  
a o  o  a ja e oja je o e a a o e a e O .  
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o je  e a o o  o e  je e o a o o e a a o a oj   a o o  e e a e 
e a e e  a a aj o  a O . a o  oj   a a e o a o  e e a 

o e e e a (  o e je o o e o o a a e a a  e o  – a ja  oje e o e a 
e a e O )  oj   e  e e o  o a a e e a e oja e a a a e e o  

o e a o  e o  e a o a   o a e  a e a o e ( o e a  Ta e  1). 

  

 1       . 

    

   

   

     

      

      

 

3.2. o a  a o  koj   a o a  e e  o  o a  a o a 

3.2.1. a a o a 

 e o  oj  a  a a a (Komi & Bosco 1978; Bompa 1999; Villareal et al. 2009; Makaruk & 
Sacewicz 2011) a a e a e o e a e  e a o a o e a aj o a  a oj e e a e 
a ja e  e o a e. aj e a o a je a e o o o o  a e a o ja a a   
a e a  ja a (Komi, Gollhofer 1997; Leukel et al. 2008a, 2008b).  a e e  

a a a je e o a a a oje e a   e a e o  a a a j   e  
o e a o a, a  o o oj e a j  M a o a (2013) a a o a e a a  

a o o  oj  o e je e e  o o o a  oj a a j , e a a  e ea a je 
 o  o  o o o a ( a a a e a) a o  o a a a o o o  je a aj o a  e o o  

 a a e  a a e e, a o o oj  a e a a a a o a.  

Ka a je o e  e a o a e o o o a o   aja  o o a o je o je a e 
a a a e o  e a e o o e e e ea je o o e o e a a a o e a e  e 
a o a  a a e e  aja a o a a o o  o o a, a a e a e a a aj  o o a ( aj 

o e a e) a e a o e a e  aja a o o a. a e e a o a a a a a 
a a ( oja e o e o   ao a ja a a o e a e O ) e o o  o e a e o e a a 

a a e e  aja a o a a o o  o o a  o e a e  e a o a o o e e o  o a, 
a o  e a  a  a e e  aja a o o a  o e a e  e a o a a a a a je. 

Ma a a a a o o  o o a je o a a e a o a o  40 cm  o a  aja e  
o o a (Walsh et al. 2004).  

 je o  oj  a a a je o je  a aja  aj e a o a a  o a (Viitasalo & 
Bosco 1982, Viitasalo et al. 1998). o je  e a   o a a  a je o  o e e a a a 

o a e a a o  a o a a 40  80 cm ( o  o o a a - 47 cm, e a a - 35 cm), o aja e 
o a a a o o o   a  e o a o e  a a o a o   o  a  je e  a aj  
a a, o  je a aj o o e a a o e a  a a a a ea je o o e ( ) o o  
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a o a o e a e ko  a o a a 80 cm ( o  e e a a  je  a aj o a e a o o  
o e a e (Viitasalo et al. 1998) o je e o a o o e a e e o  o e e e a o o  

a o a oje o je a e e o o e  o e a e a e o e a a o  o o , o e   
o a a, j. a e e e e  o o a  a e  o e a e a  oj a a a  a 

e a- a e a a), a e a  je M a o a (2013) o j  a aja  aj e 
a o a a o e a e e a e o o e e   o e e e a o a   o a a 

e e a o e e e a o  . 

3.2.2. o a e o e e e e 

o e  e a o a,  a o  oj  e o e e a  e e  ao o o e a o e e e a 
je o a a o a a a a a ojo  e o e o o   a o a. e e o  e a e a e    

    a e e  o e  (McClay et al. 1994; Jensen & Ebben 2007; Makaruk & 
Sacewicz 2011). 

Ka a je a  aj e a o a  o e e a e e a ( o a a e  5  10 % o  e e e a e) a 
e a  o o e  1 (   e ea je o o e o o  e e e a e, e e e e 
o a o  a a o o o ), 2 (   e ea je o o e o o  e e e a e, 
o a  e a a a o o o )   a oja e  e e oj a  (eng. Rate of force development – 

RFD) ( E1 = 1 / 1  E2 = 2 / 2) o je o je a a o e a e  e a o a e o  
a ja  e a aj o o e a aj  (p < 0,01), a e o  40  60 cm a o a o  a o  o  10 % e e 

2 e a je a aj o a o e o  e a o a (p>0,05). a o e a e  a e e a o  5 o 10 % 
a  e a aj o a j  (p < 0,01) e o  a ja  1, 2, E1 a o  a o a a 

e o  60 cm  o o  a o je e e o  a o a a 20  40 cm. o  o e a a o a e  
o a o  o e e e a a 60 cm a e e e a ja e aj  a aj o e e e o  e o a o a  5  

10 % o  a e e a, o   o  e a    a o a o  20 cm.    e , a o je  
o e a e e e a e e  o e a e  e a 60 cm  a e e a a 5  10 % e e e o  
e  e e , e  e e o o e a e e o o a (Makaruk & Sacewicz 2011).  

 
3.2.3.  a ja  a o e a e o a e e a o a 

O a a a a o a je  e  a o a o e a a a o o  e o a a o  a o a (Bobbert 
et al. 1987; Komi & Bosco 1978; Lees & Fahmi 1994; Voigt et al. 1994) ( e a e o e a   a e  2). 

e o e e e o  ea  e  o e a ( ) (eng. Reactive strength index – RSI) (Byrne et al. 
2010), e o  e e e e je  a o a o oj  e e o oj a  o o a (Asmussen i Bonde-
Petersen 1974), e e  e o  aja a o o a (Komi 1992b)  e e a e e a o a e 

a a e e a e o o  o o a (Pietraszewski & Rutkowska-Kucharska 2011). a a e  2  
a a e a e a ja e o o  oj  je e a a . 
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T  2      . 

A   (n –  
) 

 
 

 (cm) 
 (cm)  

 

Komi & Bosco 1978 
 (n = 25)  Od 20 do 80  47.6 ± 19.4 

  (n = 16) 
Od 26 do 83 

63 ± 22.7 
 (n = 16) 66 ± 16.3 

Viitasalo et al. 1998 
 (n =7) 

40, 80 40 = 80  
.  (n = 11) 

Viitasalo 1982  40 40  

Lees & Fahmi 1994  (n = 30) 12, 24, 36, 46, 
58, 68 12  

Voigt et al. 1994  (n = 6) 30, 60, 90 30  
Bobbert et al. 1987  (n = 6) 20, 40, 60 =  
Asmussen & Bonde-
Petersen 1974  23, 40, 69 40 , E  

Decker & McCaw 2012  (n = 15) 40, 60, 80 60 , 
 

Bassa et al. 2012    (n = 
60) 

10, 20, 30, 40, 
50 =  

Byrne et al. 2010  (n = 22) 20, 30, 40, 50, 
60 

39 ± 0.14 
 , 

R  31 ± 0.12 
 

Pietraszewski 
Rutkowska-Kucharska 
2011 

, , 
, , 

 
15, 30, 45, 60 30  

  2: = – e a a e   o a o  e e  a  a a o a,  – a a a a 
o a,  – a a a a a a o o  o o a, E  – e e ja o o  o e e a e o o a,  –  

. 
 

3.2.4. Te a o a  a o a 

Ko  o a  a o a  a o  o  e o  o e e  o e a  a ja  ( oje e  
e  o o a, .  (eng. Bounce drop jump – BDJ)  1 (eng. Countermovement drop jump - 

CDJ) a aj o e o e a  a e a e e e e, j.  a o  o  a e a e a 
e a  o o a aj  e  o o a.  

 a o  o  aja a o o a, o o   a o a  o e e   e e: a o j  o   
 ( o  o o a e a  o a  e  a a 1, aja e o o a je eko 260 ms)  

ea  o    (  o o  e a  o a  a e a e a o  e a e  o o  , 
aja e o o a je oko 200 ms) (Bobbert et al. 1986). e o a j  o e  je ao Schmidtbleicher 

(1992), o o  oj  e o e  e  a e a- a e a a ( ) (eng. Stretch 
shortening cycle - SSC) e  a: a   o  oj  je aja e o o a a e o  250 ms    o  
oj  je aja e o o a e o  250 ms. a  a aj o a e a e e a e a o o  

o o a o    o o  a 1 e a a e aja e a e o o a  e e o  e o a e  
o e a a e e e a e a  a o a o oj  o e a e e o e a e, o 

o o je  e oj e  o e e e a  oj a a e o- o  o e a. a aj a a a 
 oj a  ( a o e e o  a o e a e O ) o a e a  e e o a a  e  
a a  e o  e a e o o e e . a o e  e e o e a e a a a e o  

 je o o o e a ko    o o  a 1 a o e je o je a a a o e a ja a  
a ja  e  o o a o e   o a . o o   o   a ( 1 o  a a 

o o , a  o   a) (Schmidtbleicher 1990). e o je e a e  a a o  
o  a aj o  (p < 0,05). 
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3.2.5. aj a je 

e e o  e a e a e e  a o e je oje e a e a e  aja a je a 
e  o e a o o a   o a o  e e o   a o a  e a o  a je.  

j   a     (Bobbert et al. 1986), a e o o j     (Young et al. 
1995) oja je eo a ja   o  a o a e e a je  a a a a. 

   (Yo  et al. 1995)  o e  e  o o a   o a o e o o  o a  
 e a (O )  o a  a o a ( ) a 30, 45  60 cm o e  a  a a a je:  

1) a e  o a a o e e e o a ( - ), 
2) a e  o a a o e e e  a e  aja a o o a ( . ea  e  o e a - 

,  o e  a o e a e O ),  
3) a e  o a a a o a e  aja a o o a ( - ).  

Ko  o a  a o a o e a e e o a e o e o e a e  e a e o o e e e 
ea je o o e  o e e  e o  aja a,  e  e o e a a  e. Ko   aja e 

o o a je a e a 56-57%  a o a a 18-21%  o o  a - . a   e  a e e a e 
a ja e o o  o e a o a  a o a -  o o o e aj  a  o  . Mo e e 
a  a o  e e  o  o a o  jo  je e a e o a e a  a ja   
e o a , eo a a   o   a o a a a a o   a  o    (Bobbert et 

al. 1986), a -  je a  1.  e  aje a (  a o  o  a a e je) e a 
o a  a o a e a e a o e a je o  O .  o e a o oj a  a e e o  

a a a je o je a o a o e a o  e o a (  = 0,98) e  O   -  o je  a  
a e a a o e a  a  (Bobbert et al. 1987) ( a a  a a oj  o a je a o 3%, 

a  a  a  a aj a  p < 0,05). Ko e a ja -  a  je o o a (  = 0,37), a a -  
(  = 0,38).  e a  e o jaj   o e a ja a O   -  (  = 0,98), -    (p = 
0,56), -   -  (  = -0,32) a o  a o a a o a e o  45 cm.  a e e oj j  e a o  

a o oj  e a o e a ja e  o a a a  j  e  o o a  a o a e e  a 
a o  30  45 cm  45  60 cm e o e  30  60 cm o o je aj e a o a. 

Mo e e a  a e  o a a a a  j  a o e a e  e a o a a  o a e: 
• a o a e a je 
• aja e o o a e o a a 
• o o  a o a/ aja e o o a (  e ) e a je. 
 

3.3. a  a o  oj   a o a  e e  o  o a  a o a 

3.3.1. aj e a o  

T  e a o  
 

e a o  e o e e je e a o a  ao   o e a o . e a a  (2013) 
 e a o  o a e a e e o  e a a a oj je e o  e a e o o o  a 

e e a e a a e a e a (ja e a, o o o e a e a a), a o 
e a o  o a e a o   a  o e a o ,  e  a a o  e 

o a a je e e  e  a a oj ( a e  e, e  e e e o o e 
o o o ). a aj o a e e o  e e  e, ao o e a e e 

o e e  o a e a,  a e a e o e e (Newton & Kraemer 1994; Moss et al. 1997;  
McBride et al. 2002) o e  a e 1. o  e a a o e e  o e e e e e 
a o  (Hakkinen & Komi 1985a, b)  o a  a a e a a (Duchateau & Hainaut 
1984) ao o e a e a a o e e o  a e a. Me a e o e e oje je e o 

a a o e  a e a e a e, j. o a o  e e a oj  e o o  o a a e 
a a  e o a .    
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 1 E e  e o  e a  o e e e a (  aja  o  e o o e e a) a e a j  a-

a e  o e e a (Kawamori & Haff 2004). 
 
Ka a je o a o o e e e e a a o ( a a o a a oje e o e a a a a a a, 

e a o a a  o o  a e e  a ) aje o a e a e ( oj    a o  a 
e a o ), o o e ea o a o a e o  30 cm. Ka a e a a o a a o a a o, 

e o    o e  o  15 o 60 cm, o a je a eo o o  a o  o e a a 
o a o  o e e e a ( e a o a) (Pietraszewski & Rutkowska-Kucharska 2011). 

o e a o  
e a e a j  a- a ja  a  ( a o     –   

) e a a  e  a o   o o  a a je o  a a   o a. Ja  
a a je o e o e e o a e o e e e e  o o  a a je a o  o a  
,  ojoj e ea o a  a a   a  (Komi 1992b). Ka a je a a o a e a 

o  o a e, o o  o o a e o je e a e e a a o je o - e o  o a a, a j  e 
 e a o   e e o  e o  o  50 o 100 ms e o a a o a a a 

o o o  oje aje  a e  o  100 o 200 ms (Schmidtbleicher et al. 1988), a e a e e, 
a e  e o a. O e oja e   ao o e e ej a a o  e a a ( o je o  

e o  o a a) o o  e  o e e e a, a o  e e e o e e o- e o  e a 
(Gollhofer 1987; Gollhofer & Kyrolainen 1991).  

o a o e a e e  o ja e a a e e a  ( a j ) o a j   o  a o  a o a a 
 (22-32 cm) e o  a (62, 72, 82 cm)  o o  a e a e (ja e) a e je 

e o  a  Ma a  a a  (2014). Ka a e aj oa e a o  a o a   
a o a ao o o  a ja e  a o e  o je e a e e o  o e a ja e  
a o  o  oa e a o  ( ka 2) (Newton & Dugan 2002). 

 

 

 2 o e a o  e a o a   a oo  e a o  
(   Newton & Dugan 2002). 
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3.3.2. aj o a 

o a o o o  e e a  oj  a a a  o e  je e  o  a a a  o o  a 
e e, a o e a  a  a a a e a  a aj o e a je e  o o a o  

a a (Zatsiorsky & Kraemer 2009). a a e e  o a o o o  e e a a e a je 
o  a o e je ( o a  o a a  a a a), a   a e o oj  a a a aj a 

a a e  a a a  e a (Borges & Esson-Gustavsson 1989 e a o  2003). a e e e 
o o e a e e  o o a  je a  o  aj j  a o a oj  o je a aj e a e  

e a j  a- a a a a  e a (Komi et al. 1977), o e  a o o a o  e e a 
oj  e a a e a . 

Ka a e ao aj e a o a o  a a a  e a e o je a je a o a e oja a 
o  54 o 67% a o  e o a a a a. Ko  a a a e a o a o e a a a o e a e  

e a o a o  26 o 62 cm, a o  e oja a o  20 o 50 cm (Komi & Bosco 1978).    

a aja  e e a  o a e o o  o  a ja e a o a  e a o a a (  o o  a e e  
a ) a a e  a aj e e a je a e e o  o  a o a. e a e o  e o a 

o oj a a je 46,6 ± 7,5 cm, o oj a a 36 ± 5,4 cm ( a aj a a a a o  p < 0,05) (Laffaye & 
Choukou 2010). o je  a  (  o a) a o  o ja a aj  e e a o  a aj o e o  (p < 
0,05) e a o a o  o e o  a o  (o oj a  56,9 ± 26 W/kg, o oj a e 42,4 ± 19 W/kg, j. a 
25,5 % je e a ko  o oj a a)  a o  a o a o o  a o  o o a a 43% ko  o oj a a, o 
o o a a  e oj e  o a a e  a, o e a e e o a (Laffaye et al. 2005; Aragon-
Vargasa & Grossa 1997).  

 
3.3.3. aj a a 

e  oj o o  a ja  e a je o  e e  o o  a o a e, a oje e a a a 
o e  o e  a e a a ( a a je). aj je a e, oje o  a  a e  o o a 
, o  e a a,  o o  a o a e, je: a e o  o a o  e e a (Sinkjaer et al. 1988), 

a  a aj o a ja a ea a ja  o o  a o a e (Assaiante & Amblard 1996)  
a a o e o   e e a (Lazaridis et al. 2010)  o o  a o a e a e.  

o je a je a  a aj a a a  e , e a    
a ja a a e e a  (  o e e e o e) e a a (9-11 o a)  o a  (19-27 o a) o  

.  o je  e a a a o a e a a (15,1 ± 1,7 cm) e a aj o a je (p < 0,001)  
o o  a o a e (32,7 ± 4 cm) o  a o a a 20 cm o je a a aj  a   O . e a  

aj  e  a a  e j  o a o e a (p = 0,02)  e  ao   o e a o o  
a o a o e (p = 0,002)  e e o e a e (p < 0,001). Tako e e  a  a o a o a  
e e o a a a o o a o  o a  a aj o a e (p = 0,02  p = 0,004) (Lazaridis et al. 2010). 

 e a   o je   o e e  a   a  (o a ) a a (Hoffrén et al. 2007; 
Liu et al. 2006),  e   o je e e o  a  a ja  a j  o o a e o je  o  

e e. 

 
4.  

a  e e je o e o aj e a o a a e a e a ja e  e o a e a e  o  
 a o a, eo o o je o e a  oj a a o a a e a a.  e  a a a  

e a e a o je a (Lazaridis et al. 2010) e (Laffaye & Choukou 2010; Viitasalo et al. 1998)   
e (Walsh et al. 2004; Taube et al. 2011, M a o  2013). T e a  aj a je  

aj o a je a ja e oje e o e a o e a e o a e e a o a ( a e  a a a 
a o a, a a a, ea  e  o e a, o  a o a (Viitasalo et al. 1998; Walsh et 

al. 2004) je a e o  o e e a a  e o o o  e o a o  a e e  ja. 
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o e a e  e a o a o  20 cm o 60 cm a aj o e o e a a e e  oj  je  ja a 
(Jensena & Ebbena 2007; Lin et al. 2000) e a  a ja a a 1, 2, E1, E2, a o a a e  

o a e  o e e e a ( .  a e a a e a  e o a)  e a o a o 20 cm. 
a  o e a e  e a o a e e  e a je  o e e a e a o o a 

(a o a o a a a e o a a, e ja  o o  o , o e    e o e a a). a o   
 (Walsh et al. 2004) a aj  a e o e o  aja a o a a a o o o   e oj e  e 

a e a e a ja e, Ma a   a e  (Makaruk & Sacewicz 2011)  e a a je o e a 
e a o a o o je o a ja, e ja  a ja a o a e e e a o   a a e 

a  e  o a o  o e e e a (  a e e oj j  je  o o  a a a e    
(Walsha et al. 2004) a e  a- a  o e a o  oe je  e  a e a e a ja e  

o je e  e o  o  0,91 o 0,96 o o je o  o a o  a  a  
a ja ).  

e e o  o a a e e a e o a e   a o  a a   o  je ao a ja a a 
o e a e O  o e a a a a a a a e a o a a  o o  a e e  a  

a a   eo a a o a e a je  o a a  a a a, a o e  a    
 (Laffaye & Choukou 2010) a a a a a aj e jo  a ja o  e o a.  

e e o  e a e  a e e a o e je oje e a e a e  aja je a 
e  o o a.  a e e e a o o e a a o a, a o o a a a ja a e  

o o a, a e  a a ja e oj a e e e O . Ko  o a  a o a  O , e a e 
a ja e  e o a e e e a j  a aj o a o a a ja a  a je  o a e 
a a e e o a. Ka a je o a  o a  , o jaj  e a aj e a e e  o e e 

e o a. e  e e je a o e e o a  a o a  e e a e   
a ja  ( . aja e o a a a o o o  o o  o o a), o o a aj a e a oja je  a  a 

e  e a e e o a o e e o  (Bobbert et al. 1986).  

 ja a oje  a e aj a e a o , e o a o  e o e a a  e a e 
oa e a o  a a  o oj  a  a aj  a a ( o e e o e  a 

o o  e a a 1 M  o , ...). a je a a a a oa e a o , a e o  
a o     a  a  je o je a a a o a e e a o a o e a aja 

a  oa e a o .  a e e  a a a je e o a je o  
e o a e a a  o  a o a, a o  e a e o e e o a o  o e e e a, o 

o o  o o a e e e a e a  a e e o o  o e a a o a.  

 j  oje  e a e o a  e e  o  e a   e e a  a a 
e o a o    a a  o je a a a a  o  e a o  ( oj , 

. e a   1 M o a). K e j  a o o  o a  a  a o a    
e a  je e a  a   o  e a .    e  o  e a a e/  e a   

e e a  e a  a o a e o  a  a  a ja  e a 
ja a.  e e a e e a e je a o  je oj j  a o a  o oj  a  a aj a 
o e a ja e a a  oj ja  ( e a  1 M  o , …)  o a e e 
a o a, a o e  e e o  a  Ka a o e  a a (Kawamora & Haf 2004) e a e a e 
o e a o  oa a a e ja e  o a o  o e e e a oje e o o  e e a e 
a a e a e.  

a o o  e e a e a a ja oje  a e aj o a a O  o e e a  a 
o oj  a  a aj a a a   a o a a oje e o e a a a a o a  
e e a a a a a o o  o o a e  e a  a a a. e o a a  o  ja je o je 

e e  a  oj a a o a.        
      oj  a a a o a o a  o a aj  a a a e  a  

a ja   e a a e e o e a o o a o  a a a  e a.  

e o e o e a  a  e a  a e o o  a o e e e j  e a e 
e o a je o o  o e e a e o o a. o je a a a je o e a e o o e e 

o  e a  a e e / a e oo a je o o  o o a e a a  o o  a o a e  
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o je a je eo o o a o   a o a  a o  o  a a, a o  e o a  
e a   e a a o  e   e e o e o e e o o o o o  e a.  

e a e e  o a a e e a e   je o  a   o e e a  e a ja e a 
o e a e o a e e a o a ( . a o a  ) a o   e o o o  
o a je a a  O   a o  o  o e e a ja e a e o o e a e. 

a a e a a a a e e a e eo a j  a  a a a ( e  oj e a , 
e    a ja ), o a a e e o j  o o o a e o- e 

o o e o e a  a a a je a e  a  a a o a. o e  a e a  ja, 
o e o je a   e o a  a a a a o o  o e a o   o e  
aj a je a ja e a o e a e o a e e a o a.  
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DIFFERENCES IN THE LEVEL OF PHYSICAL ACTIVITIES OF ADOLESCENTS IN 
RURAL AND URBAN AREAS OF THE MUNICIPALITY OF LEBANE  

 
Summary 
 

Regular, adequate dosage of  physical activity is an important factor of healthy lifestyle. Adolescence non 
activity represents factor of risk, because the level of physical activity falls. The aim of this research was to 
determine the existence of differences in the level of physical activities between adolescents of urban and rural 
areas. The research was conducted on the sample of  65 male adolescents of  age 15.54±0.56 years, divided in to 
two subsamples, adolescents from urban areas (N=45) and adolescents from rural areas (N=20). For the 
assessment of the level of physical activity of adolescents was used the fifth-degree questionnaire - PAQ-A 
(Physical Activity Questionnaire for Adolescents) and it was a seven-days instrument based on recalling. In 
determining the differences between answers in PAQ-A which contribute in differences subsamples the Chi-
square test ( ²) was applied. Individually, statistically important differences in favour of rural areas adolescents 
has been determined in roller-riding ( ²=12.290, Sig.=0.002), in cycling  ( ²=12.966, Sig.=0.011), jogging and 
running ( ²=9.939, Sig.=0.041); and physical activities during last weekend ( ²=10.343, Sig.=0.035); as well as 
for the activities on Monday ( ²=10.823, Sig.=0.029). Having in mind that the complete results of physical 
activity by PAQ-A for each adolescents (numerical value from 1 to 5) was obtained on the bases of mean value 
of the sum of answers to all eight questions, valued from 1 to 5, in determining significance differences in 
arithmetic means between subsamples of the physical activities of the examines, on the general level, T-test for 
independent samples was used. Generally, the existence of statistically significant differences between 
subsamples in physical activities was determined in favour of adolescents from rural areas (t=3.014; p=0.004), 
actually it can be concluded that the adolescents from rural areas, were more physically active than the 
adolescents from urban area in all forms of physical activities  (Mean URBAN - 2.97 vs. Mean RURAL - 3.50). 
Reasons for existing differences in favour of rural adolescents probably is due to frequent involvement in 
physical activities, greater involvement in rural works and still more healthy lifestyle in rural areas, relating to 
unhealthy living habits, sedentaring way of life and hypokinesy of adolescents from urban area. The hypotheses 
of existing statistically significant differences in physical activities between adolescents from urban and rural 
areas is completely accepted.   

 
Key words: HYPOKINESIA / UNHEALTHY LIFE HABITS / YOUNG PEOPLE / LEISURE TIME / 
PAQ-A QUESTIONNAIRE 
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2.  
2.1.   
 

    65   ,       
        ,   15.54±0.56 , 

   ,   (N=45)     (N=20). 
      1. 

 1       

N=65; N- =4 (69,23%); N- =20(30,77%) 

 

 

Mean SD Min. Max. 

        

  15.65 15.30 0.49 0.62 15.01 14.10 16.10 16.09 

AMAST  kg 67.94 67.61 12.65 9.74 41.00 53.60 97.00 92.60 

AVIST  cm 178.56 176.85 7.42 5.30 158.20 168.70 192.00 186.50 

BMI  kg/m² 21.19 21.64 3.08 3.16 16.10 18.09 28.98 29.48 

:   N -  ; AMAST -  ; AVIST -  ; BMI -   ;  

                 Mean -  ; SD -  ; Min. - ; Max. - ;   

                  -   ;  -   . 

 

2.2.     
 

           PAQ-
A (Physical Activity Questionnaire for Adolescents). PAQ-A ,     

,          14  19    
(Kowalski, Crocker, & Kowalski, 1997).          

             1  5.   
    20 .          

  ,    ,  ,  , ,   ,  
 ,             

  ( ,  ,  ,  ,  ,     
).  ( )     PAQ-A      

      ,   1  5.   1    
  ,    5      . 
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2.3.     
 

  ,   ,       
            

  -   ( ²).        
      ,       

          . ,  
           
,   ,        (  

  -          ,   
1  5)   -    .         

  SPSS Statistics for Windows, Version 20.0 (IBM Corp. Released, 2011). 
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3.  
 

            
  (PAQ-A ),     .   2 
        . 

 

 2           

(1. )      :          
    7  (  )?  ,  ? 

  
=45 =20 

Frq (%) Frq (%) 

 

 

 22 (48.90%) 10 (50.00%) 

1 – 2 14 (31.10%) 7 (35.00%) 

3 – 4 4 (8.90%) 1 (5.00%) 

5 – 6 2 (4.40%) 2 (10.00%) 

7    3 (6.70%) 0 (0.00%) 

/     45 (100.00%) 20 (100.00%) 

  

 43 (95.60%) 14 (70.00%) 

1 – 2 0 (0.00%) 5 (25.00%) 

3 – 4 2 (4.40%) 1 (5.00%) 

 

 22 (48.90%) 9 (45.00%) 

1 – 2 8 (17.80%) 4 (20.00%) 

3 – 4 9 (20.00%) 6 (30.00%) 

5 – 6 4 (8.90%) 0 (0.00%) 

7    2 (4.40%) 1 (5.00%) 

   

 11 (24.40%) 3 (15.00%) 

1 – 2 9 (20.00% ) 4 (20.00%) 

3 – 4 5 (11.10%) 5 (25.00%) 

5 – 6 4 (8.90%) 1 (5.00%) 

7    16 (35.60%) 7 (35.00%) 
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 16 (35.60%) 1 (5.00%) 

1 – 2 13 (28.90%) 3 (15.00%) 

3 – 4 6 (13.30%) 8 (40.00%) 

5 – 6 2 (4.40%) 3 (15.00%) 

7    8 (17.80%) 5 (25.00%) 

   

 16 (35.60%) 3 (15.00%) 

1 – 2 14 (31.10%) 3 (15.00%) 

3 – 4 8 (17.80%) 6 (30.00%) 

5 – 6 2 (4.40%) 5 (25.00%) 

7    5 (11.10%) 3 (15.00%) 

 

 44 (97.80%) 16 (80.00%) 

1 – 2 1 (2.20%) 2 (10.00%) 

3 – 4 0 (0.00%) 1 (5.00%) 

5 – 6 0 (0.00%) 1 (5.00%) 

 

 38 (84.40%) 11 (55.00%) 

1 – 2 5 (11.10%) 4 (20.00%) 

3 – 4 1 (2.20%) 3 (15.00%) 

5 – 6 0 (0.00%) 1 (5.00%) 

7    1 (2.20%) 1 (5.00%) 

,   45 (100.00%) 20 (100.00%) 

 

 40 (88.90%) 17 (85.00%) 

1 – 2 4 (8.90%) 3 (15.00%) 

3 – 4 1 (2.20%) 0 (0.00%) 

  
 42 (93.30%) 19 (95.00%) 

1 – 2 3 (6.70%) 1 (5.00%) 

 

 42 (93.30%) 17 (85.00%) 

1 – 2 3 (6.70%) 1 (5.00%) 

3 – 4 0 (0.00%) 1 (5.00%) 

5 – 6 0 (0.00%) 1 (5.00%) 

   40(88.90%) 17 (85.00%) 
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1 – 2 2 (4.40%) 3 (15.00%) 

3 – 4 1 (2.20%) 0 (0.00%) 

5 – 6 2 (4.40%) 0 (0.00%) 

 

 16 (35.60%) 3 (15.00%) 

1 – 2 13 (28.90%) 7 (35.00%) 

3 – 4 5 (11.10%) 5 (25.00%) 

5 – 6 6 (13.30%) 1 (5.00%) 

7    5 (11.10%) 4 (20.00%) 

  

 44 (97.80%) 19 (95.00%) 

1 – 2 1 (2.20%) 0 (0.00%) 

3 – 4 0 (0.00%) 1 (5.00%) 

 

 10 (22.20%) 3 (15.00%) 

1 – 2 20 (44.40%) 11 (55.00%) 

3 – 4 8 (17.80%) 3 (15.00%) 

5 – 6 3 (6.70%) 2 (10.00%) 

7    4 (8.90%) 1 (5.00%) 

   
 45 (100.00%) 19 (95.00%) 

1 – 2 0 (0.00%) 1 (5.00%) 

 

 11 (24.40%) 3 (15.00%) 

1 – 2 14 (31.10%) 6 (30.00%) 

3 – 4 12 (26.70%) 6 (30.00%) 

5 – 6 2 (4.40%) 2 (10.00%) 

7    6 (13.30%) 3 (15.00%) 

 
 43 (95.60%) 19 (95.00%) 

1 – 2 2 (4.40%) 1 (5.00%) 

  
 44 (97.80%) 19 (95.00%) 

1 – 2 1 (2.20%) 1 (5.00%) 

    45 (100.00%) 20 (100.00%) 

: Frq -  ( ) ;  -   ;  

            -    
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  ,              
           ,    . 

  3      ,       PAQ-A 
,      .      
          .    , 

 ,          ( , 
,   )       (28.90%).   ,   
 ,  ,       ( , ,   

),        .   7 ,  , , 
     (4. ),         . 

         (  100.00% vs. 
 84.40%)      .  ,      

    (  95.00% vs.  73.30%).     
          (  100.00% vs. 

 95.60%),           ,    
          . 
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 3          

(2.  6.   PAQ-A ) 

 

  
=45 =20 

Frq (%) Frq (%) 

2.  

  7 ,    , 
      

(  , , , 
)? 

   0 (0.00%) 0 (0.00%) 

  0 (0.00%) 0 (0.00%) 

 2 (4.40%) 0 (0.00%) 

  7 (15.60%) 3 (15.00%) 

 36 (80.00%) 17 (85.00%) 

3.  

  7 ,    
    (     

)? 

 ( , , 
 ) 

20 (44.40%) 5 (25.00%) 

     
 

13 (28.90%) 4 (20.00%) 

     
 

4 (8.90%) 5 (25.00%) 

      
 

5 (11.10%) 1 (5.00%) 

      

   
3 (6.70%) 5 (25.00%) 

4.  

  7 ,     
    , , 

         
  

 7 (15.60%) 0 (0.00%) 

 6 (13.30%) 1 (5.00%) 

2  3  14 (31.10%) 6 (30.00%) 

4  6 (13.30%) 4 (20.00%) 

5  12 (26.70%) 9 (45.00%) 

5.  

  7 ,     
  , ,    
       

? 

 12 (26.70%) 1 (5.00%) 

 8 (17.80%) 4 (20.00%) 

2  3  17 (37.80%) 8 (40.00%) 

4  5  6 (13.30%) 5 (25.00%) 

6  7  2 (4.40%) 2 (10.00%) 

6.  

 ,     

 2 (4.40%) 0 (0.00%) 

 15 (33.30%) 1 (5.00%) 
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 , ,     
      ? 

2 - 3  14 (31.10%) 6 (30.00%) 

4 - 5  6 (13.30%) 8 (40.00%) 

6    8 (17.80%) 5 (25.00%) 

 

 4          

(7. )         7 ?  

           . 

 
=45 =20 

Frq (%) Frq (%) 

       /    
      

2 (4.4%) 0 (0%) 

 (1 - 2   )   /   
     ( .    , 

  , ,  , ) 
9 (20.0%) 2 (10.0%) 

 (3 - 4   )   /   
     

15 (33.3%) 5 (25.0%) 

  (5 - 6   )   /   
     

9 (20.0%) 8 (40.0%) 

  (7     )   /  
      

10 (22.2%) 5 (25.0%) 

 

 

  4            
 7. .              (3 - 4 

)    (7   )   .  ,   
           (  100.00% vs. 

 95.60%). 
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 5          

(8. )         (       
, , ,     . )      

  
=45 =20 

Frq (%) Frq (%) 

 

 9 (20.00%) 1 (5.00%) 

 9 (20.00%) 0 (0.00%) 

 14 (31.10%) 7 (35.00%) 

 6 (13.30%) 8 (40.00%) 

  7 (15.60%) 4 (20.00%) 

 

 5 (11.10%) 1 (5.00%) 

 17 (37.80%) 6 (30.00%) 

 6 (13.30%) 5 (25.00%) 

 6 (13.30%) 6 (30.00%) 

  11 (24.40%) 2 (10.00%) 

 

 2 (4.40%) 0 (0.00%) 

 7 (15.60%) 1 (5.00%) 

 15 (33.30%) 4 (20.00%) 

 7 (15.60%) 9 (45.00%) 

  14 (31.10%) 6 (30.00%) 

 

 9 (20.00%) 2 (10.00%) 

 11 (24.40%) 2 (10.00%) 

 10 (22.20%) 4 (20.00%) 

 8 (17.80%) 7 (35.00%) 

  7 (15.60%) 5 (25.00%) 

 

 6 (13.30%) 2 (10.00%) 

 9 (20.00%) 1 (5.00%) 

 5 (11.10%) 6 (30.00%) 

 10 (22.20%) 3 (15.00%) 

  15 (33.30%) 8 (40.00%) 
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 3 (6.70%) 1 (5.00%) 

 7 (15.60%) 2 (10.00%) 

 7 (15.60%) 3 (15.00%) 

 10 (22.20%) 2 (10.00%) 

  18 (40.00%) 12 (60.00%) 

 

 12 (26.70%) 3 (15.00%) 

 7 (15.60%) 3 (15.00%) 

 4 (8.90%) 3 (15.00%) 

 10 (22.20%) 2 (10.00%) 

  12 (26.70%) 9 (45.00%) 

 

      8.   PAQ-A    
      ,     5.  , 

      (96.90%),  (93.80%),  (90.80%),  
   (76.90%).         (95.60%), 
 (93.30%),  (88.90%),    (73.30%),      

      (100.00%),  ,        (  95.00%),      
  (85.00%).  

          PAQ-A , 
  -  ( ²) .  -  ( ²)  ,    (  

6),          ,     
        ,     
  ,   Sig.<0.05.      
   ,     :   

( ²=12.290, Sig.=0.002),  ( ²=12.966, Sig.=0.011)     ( ²=9.939, Sig.=0.041). 
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 6  -  ( ²)        

(1. )      :          
    7  (  )?  ,  ? 

 
 vs.  

Chi-Square Sig. 

  2.368 0.668 

/    - - 

  12.290  0.002* 

 2.468 0.650 

   2.583 0.630 

 12.966   0.011* 

   9.939   0.041* 

 6.789 0.079 

 8.653 0.070 

,  - - 

 0.948 0.622 

  0.000 1.000 

 4.668 0.198 

  3.363 0.339 

 5.589 0.232 

  2.705 0.259 

 1.220 0.875 

   0.176 0.675 

 1.357 0.852 

 0.000 1.000 

  0.000 1.000 

   - - 

: Chi-Square - -   ( ²); Sig. -  ; * - p < 0.05. 
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  7    -   ( ²),       , 
 .           

   , ,      ,     
   ,   0.05.       

 ,         
,   0.05 ( ²=10.343, Sig.=0.035),       . 

 7  -  ( ²)       

(2.  7.   PAQ-A ) 

 
 vs.  

Chi-Square Sig. 

2.   7 ,    ,     

  (  , , , )? 
0.934 0.627 

3.   7 ,        (  
   )? 8.717 0.069 

4.   7 ,         
, ,           
? 

5.850 0.211 

5.   7 ,       , 
,           ? 5.113 0.276 

6.  ,      , ,   

              ? 
10.343   0.035* 

7.         7 ,       

          ? 
4.184 0.382 

 

        ,      
 (  8),           

 ,     ,   p<0.05 ( ²=10.823, 
Sig.=0.029). 
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 8  -  ( ²)       

(8. )         (       
, , ,     . )      

 
 vs.  

Chi-Square Sig. 

 10.823   0.029* 

 5.438 0.245 

 7.867 0.097 

 4.743 0.315 

 5.604 0.231 

 2.694 0.610 

 3.860 0.425 

 

           
  ,   ,       

 (     -       8  
 PAQ-A ,   1  5)   -     (  9).  

    -           
         (t=3.014; 

p=0.004),     PAQ-   (   1  5).   
    PAQ-    ,     

   ,     0.01,    
           (Mean GRAD – 

2.97 vs. Mean SELO – 3.50). 
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 9           , 
  ,   ( )  PAQ-A  

( -    ) 

Mean GRAD Mean SELO t-value Df P 

2.97 3.50 3.014 63 0.004* 

:  Mean GRAD - a     ;                       
Mean SELO - a      ;                        

t-value -  - ; df -   ; p -  . 

 

4.  
 

          
  (PAQ-A )        
     .       ,  

,            
  : , ,   , ,   , 

      ,         
  (Švai , Bjeli , Glad, i Stibilj Batini , 2013).      

     Telebar (2013). ,          
          ,   

,               
.    ,  Petra i  i Badri  (2007),     

      ,      
(Nelson, Neumark-Stzainer, Hannan, Sirard, & Story, 2006)      

              
,         (Kosti , 2010).     

        ,  ,      
 ,            

   (Markovi , 2007-2008),         
     ,      (Telebar, 

2013).     ,          
  . ,       , , 

  ,   .        ,    
    ,     ,   , 

               
,               
              (Markovi , Markovi , 

Višnji , i Petkovi , 2012). 

        (1. )    , 
            

      (  2.). 

   ,     ,      
,          (  6):  

 (Sig.=0.002) -  1,  (Sig.=0.011) -  2,     
(Sig.=0.041) -  3. 
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 1     , 

(1. )  -   (Sig.=0.002) 

 

 2.     , 

(1. )  -  (Sig.=0.011) 

 

 

 

   ,         
             

      - ,  ,  Sjolie & Thuen (2002),    
       .        ,    

  ,             
             (Petra i  

i Badri , 2007),             ,     
      ,        
   . 

,             
  - ,     ,        

 (Te Velde et al., 2007).         
    , ,   .        

            , 
          , ,   

 ,   ( ,       ). 
      /       ,    

    .           
,         . 
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 3.     , 

(1. )  -    (Sig.=0.041) 

 

 

 

 4     , 

(6. )     
(Sig.=0.035) 

 

 

    (  3) o   „   “, „ “, 
„  “, „  “,   „   “,        

        ,    
       (  7   4),    0.05 

(Sig.=0.035).           ,    
   ,    ,      

  ,       ,    
     (Te Velde et al., 2007; Kermeci i Miti , 2012).   

   ,      ,      
      (Tomaško i Zori , 2012).      

             
 (Chen, Haase, & Fox, 2007).  ,  Hardman (2007)   , 

        ,  , 
       ,      
.             
   ,      .   

 (Dale et al., 2000; Markovi , 2007-2008)        
    .          

  ,             
    .         
  ,       (Kermeci i Miti , 2012).  , 

      ,         
   , ,   , ,  , , 

    (Troiano, 2002; Te Velde et al., 2007).      
   ,      .       ,  

     .        
  ( uraškovi  i sar., 2012).  ,       

 ,              
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  (Sjolie & Thuen, 2002),       .  , 
       ,        

       (Radisavljevi -Jani  i sar., 2011; Jurani , 2012; 
Kermeci i Miti , 2012).  

  ,         7 ,    
               

  ,       (7.  -  4  7). 
           3      

.      ,         
     ,    ,  

       (Loucaides, Chedzoy, & Bennett, 
2004).               

, .      ,   ,     
     ,           (Markovi  i sar., 

2012).             
       (Tomkinson, Olds, & Gulbin, 2003; Strel, Bizjak, 

Starc, i Kova , 2009). 

      ,   ,     
 , , ,    (8.  -  5).   

       ,         

 ,   .      . 
              , 

               .  
             

,  . 
 

 

 

 5     
   -  (Sig.=0.029) 

  

             „  
   “,     .     ,   

  (  8   5)       , 
   (0.029),          

     ,         
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       ,    ,   
         (Dale et al., 2000). 

 6.       
       ,  

  -   PAQ-A   
( -    )

2.97
3.50

0

1

2

3

4

5

 ( )  PAQ-A  
   (p=0.004*)

M n GRAD

Mean SELO

 

             
       ,     

   ( )  PAQ-A  (Mean SELO - 3.50 vs. Mean GRAD - 
2.97),       (  9   6). 

              
      ,      ,    

,    ,      ,     
   (Babi , 2003; Albarwani, Al-Hashmi, Al-Abri, Jaju, & Hassan, 2009; 

uraškovi  i sar., 2012).       ,  
    ,     ,      

     .      ,  
        .  , 

             
     .          

              
.  Badri , Prskalo, i Šili  (2011)        
       ,     .  

Mehlbye & Jensen (2003)        ,      
      .       

      ,      
   .  ,          

 .   ,  Te Velde et al., (2007),      
               

,      ,      
        (Albarwani et al., 2009; Kermeci i Miti , 2012; 

Mynarski, Nawrocka, Rozpara, & Garbaciak, 2012). 
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5.  
 

 ,     ,      
           (Wang & Lobstein, 

2006).         ,     
    ,      (Findak, 1991; Heimer et al., 2004) 

      ,    (Findak, Metikoš, Mrakovi , i 
Neljak, 1996; Tokmakidis & Kasambalis, 2006).       

,              
   (Mišigoj-Durakovi  i sar., 1999; Khaw et al., 2006). 

             
      ;     

     ;    PAQ-A   
    ,      

    .       
          ,    
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THE POSITION AND ROLE OF PHYSICAL EDUCATION TEACHER AS CREATOR IN 
EDUCATIONAL PROCESS 

             

Summary 
 
The paper should represents an exploration wich will lead to answers to the research question asked, and it was 
done completely theoretical approach. In chapter methodological aspects, emphasis should be placed on the text 
of the research paradigms, because that is essentially explains to write of this kind research. The following is a 
chapter in which the discusses the theoretical problem of this research. There are encountering an attempt to 
explain creation, then complexity of an teacher's role and there are mentioned areas in which a teacher has the 
greatest ability to create. At the end, the reader expects chapter 'conclusions' in which an attempt is made to 
finalization of key statements of the text that are important for understanding the set of research problems and 
research questions.  
 
Key words: UPBRINGING / EDUCATION / CREATION / PHYSICAL EXERCISE / SPORTS / PUPIL       
 
 
 
 
 



162 
 

 
1.  
 

           ,    ,   
,          ?       

 ,         ,      , 
           ,      

o .  

           : ,,    
        '',     

           (  ),   
                

             .    
                 

 .        ,         : 
,,           ''      

       ,           
.            (     

                 )  
     ,            

 ,   ,          
j ,           .  

 
 2.    
2.1.       
                

  ,, ''                
   .        ,    (  

  2011, . 4): ,,  Guba i Lincoln        
           .'' Guba i Lincoln (1994, 

   2011, . 14): ,,     (     
     )     , 

      ,   ,    
  – . ,         :    

     ,            
.''  

        ,       
                 

     !       
                 

                
         .      
,        (  2011, . 4): ,,Guba i Lincoln 

 ,        : 
, ,    .''  

             .   .  
      ,          
     ,           

  (  2011, . 11-12):  



163 
 

,,         ,    
    ,        

,  ,   ( )    .'' 
,,   ,       – , 

  (       );     
    ,      .'' 

,,   ,   ,      –  
   ,    .'' 

           (2005,  
  2011, . 174): ,,Uve Flick (2005)       

          : (1)  
  (       ), 

(2)     (      
,         )  (3) 

    (      
 ,       ,   

 ).'' 

    ,     ,  
,               

     .       ,  
       . 

 
        2.2.     ( )  

 
     ,   ,  

    .       
,           .  

,  : 
           ? 
                 

             ? 
        ,      

,              ? 
 
         
        



164 
 

 
        2.3.     
 

                
            

             . 

   ,   ,         
                

      .              
     ,           
.              

 ,           
           ,    

    .   e ,      
 -      .  

              
           . 

                   ,      : 

           ,    
   ,     . 

            
. 

 
        2.4.      
 

            , 
       ,    

,     ,          
      : , , , , 

           
         (  2011, . 220-221). 

      ,          
      (Teddlie i Yu) (2007,    2011, . 

223)          . 

    ,        .    
         ,    

       :     . 

                  
.         -   .    

 
 3.      –   45  
       3.1.       46                                      

                                                            
45           “  ''   
''   ''.           

        ,              
     ,          

         .      
                   . 



165 
 

                    
                                                                                  ,,       

      
   –   

      
                                                                                                            '' (  .)  

 
                 

.                  
 ,  ?             
    .          

 ,             .   
        ,      –  

  (philosophia)           
. 

,               
     .             

              
  .      (  1981, . 26-27): ,,  

          ,  
   ,   ,           

   ...   ,    
            
   .'' 

  .             
(    2005, .103) ,,    (    )   

 ( ) ...          : 
       .''  

               (1991, . 34) ,,  
 ,   ,   ''. 

      ,      ,     
.       ,     .     
              ,  

            ,       .  
   '' ''.       ,        

       (   ,  )      
 ,         !         

 ,    .      ,    
,    ,              

    ,     .      , 
        . 

          (  1979, . 
13-14) ,,     .         

    ,  ,   .    
       ,       

          : , , , 
                                                                                                                                                                                                            
46   ''   ''     ,       

,         –       
'' ''.               

      .  



166 
 

, , . , ,      
    .''           

   : ,,               
?             ; ‘’   

      ,    '' 

      ,  (Torrance) (1972,    
1981, . 5-6): ,,          , 

    ,           ,   
   , ,        

.''       ,  ?     
      ,   '' ''      

 ,                
    .       ,    

         ,       
                

 .            ,  
  ,    . 

              
,    (Taylor) (    1981, . 7)    : 

1)    ,       ,  
 2)            

       3)        
         4)     

            
 ,  ,    5)  , 

,         , , 
 . 

     „  “,        
.        ,   ,    

      .         
         ,         

    . ,  ,       ,    
     .  (   , 1981, . 6)    

 : , , , , , 
. 

  (1973,    1981, . 6)      
    : ,,        

              
.'' 

       ,           
       .        

,     .             
     ''    ''       

              (  )   
  . , ''    ''    .   

                  
    .            

 ''  '',    ,      ,   
          .      

 ''  ''          . , ,    



167 
 

 ,        ,          
''   ''.           

       ,           
,                 

. 

    ,       ,  ,   
,                   

            ,   
    .         

   ,             ,  
        .      ,   
    ,   a       

       .         
    ,              

             (  1979, . 480-482).   
: ,,            ?...   ?   

?...      ,        
   ,          : 

            .      
   –       –   '' '' ,    

 ,    ...          
 ,         ...    
            –      

  .” 

        
3.2.            
 

           ?    
       ,     

,   ,             ,    
.       (    )   ,   

   .     (  1980, . 96):,, 
                

  ,          
.“     : ,, ,        
     (  )     

               
  .“ 

    ,           
         ,     

               ( ) 
      .   , ,      

    . (1994,    2000, . 96): ,,    
          .“  

,  ,             
      ,           
  .               

    (           
      )        

         .   
,          .     ,  



168 
 

    ,      ,      
        .        

     ,     ,   
           ,       

         .        
                

 -  !        ,      
    ,   ?         

               . 
,            ,      

                   
.                 
                    

  .                 
    .             

         .        
                    

         ,, “  .         
         ,        

               ,      
     .          

                
 ,               

                . 

                     
     ,   ,          

 .       ,     
             !      
   ,              

  ,      .     ,    
              

     .    ,       
                  ,    

     .            
      . 

              ,     
            . 

          ,           
    .             

                 
 ,                 

   . 

         ,        
                    

,                     
     .           
      . ,          

          .          
  ,          ,     

  .          .    
               



169 
 

   . ,           
 ,    .        ,   

                  
        !         

  .         ,    
      .          

    ,      ,     ,  
                

     !         
     . 

,               
          .     
        ,        (  

2000, . 104-165): 
)    ? 
)       ? 

            )     ? 
 

          ,      
                  

         . 

               )    „    ?“        
,    .  :  

              
, .  , ,    . 

   
   
   ,     ,   , 

 ,  ,    . 
    ,   !     
          .      

    ,            
.  

           ,     
 .               

       . 

          ,    ,   
         . 

            ,      
,            ,      

,           ,     ,  
           .      

        ,         , . 
 . 

             )   ''       ?'',   .   
     .  

               
.              

             . 



170 
 

     .         
 ,        ,      . 

             )  , ''     ?''       
       .         

                 ,    
.  ,               

 ,    .         
            .         

                 
       -        

         .      
 ,                 

          –        
  . 

             ,     
          .   –   

,        ,       
. 

                     (  2000, . 126-132): 
        –     

    
    

          –     
  

      
    
    
    

         –     
    
    
       
    

         –     
      

    
    
    
    
     

        –    
   

           ,    
.              ,      
 ,             

,                
(   11).            :   

 ,    .     ,       , 
             ,     

              .     



171 
 

                 . 
 .               

        ,   ,   .  , 
 ,   ,         

(    ),        ,         
 ,             ,     

          ,  ,   
 . 

     ,           
,         ,        

 ,      .       
  ,                

    ,           
        .         

   ,           ,     
,              

           . 

    ,       (1984)  
      –  (1966,   , , 

 2004, . 424). 

 ,      ,         
   ,           

(  1984): 
       
    
    
             
       
        
        

 
      (  –  1966): 
     
    
      
        
        
        
      
        
          
       
        

 
             

      .       (  1996, 
. 193)      .        

   : , , , ,    , 
, , , , ,   , , 

, , ,  ,   . 



172 
 

                 
      ,      ,      
         .        

             .   
           .       

     ,              
,         ,        

. ,       ,       ,    
      ,       .       

,          .      
   .  

 (1963,     . 2004, . 430)      
,      : 

,,       ,        ,   
        –       .'' 

        ,      ,  
      ,          

           ,      
     ''  ''           

     . ,             
     ,         .    

       (   . 2004, . 430): ,,     
  .“ 

                  
 ,      .         ,    

            ,      
         ?     ,    

         ,     ( ) .     
       ,            

           .  

                .  
     ,         

       .          
       ,         

!  

          ,        
       ,       (   

,     )  ,          
   (          )      

      ,   ! 

              ,       
              .    

   ,         .   
            .      

     .         
,      ,        

.         (  )         
 ,  ,   (  ,     )    



173 
 

             
  ! 

            ,   
    ,   ,       , 

            
 .        ,        

  ,           
  .            

  ,      ? 

             
      ,      .   

               
                 

  .   ,       
         – ,      

   ,    (!)    ,      
             ! 

          ,      
              

     . 

 
     



174 
 

 

         3.3.       
 

        ,       
   ,           

       ,      . 

                   
        .           
              

,                  
          .      

,     ,        ,     
   .   (    2005, . 85):  ,   
.               

    . 

              
,        ,          
       .        ,   

,             –   
 .              

     .        , ,   
         ?  

 
        3.3.1.   –      ,    
 

         ,      , 
  ,   ,         ,     

    ?         (!),     
  .   ,          ,   

   ,             
            .      

,             , 
              . 

              (  )     
            ,        

              !       
      ,      ,     

                  
          .     ,  

        ,       
   ''      '',       

 .       ,     , 
  ,          ,     , 

               ,    
,     ,        ,    

  .            
             .  
                ,    

      .            
 ,         ,        

                   - 



175 
 

.              , 
             

,               , 
  .  ,           

         ,  ,     
         .  

       ,          
 ,     ,  !     ,  

            ,    
      .           
  ,   ,  . 



176 
 

 
           3.3.2.   –       ,    47 
 

         ,         
 ,     .         
               , .  

     ,       .        
   !       ,       

   .           
,               ,  ,    

,        .      
                

  ,   ,    ,    .     
 ,        , ,     , 
                  

 ,   .               
,   .             ,    

 ''  ''  .       ,    
       ,        

          .      
   .        ,      

   ,      (    1991, . 31): ,,  
       .            , 

    ,   , ,        
         ,      

 ...       .     
,      ,           
.       ,   ,      

   ,    ,    
...        , ,    

       –  .”  

                , 
       ,        .       
                
 .   ,   ,      ,    

 ,          , ,      ,  
       .           

  ,    ,             
,         ,      ,  

  .     ,          
  ,            .     

                
                      
 .                  

 .               
           ,    ,       

              .  
                                                            
47        .        ,    

             ,   
    ,                

,                 
        . 



177 
 

              
   ,             

    .     ,   , ,    
              

   .         ,     
,    ,        ,   

 ,  ,    .     ,     
                   

 ,       ,         
. ,                  

            ,       
  . ,               

    ,             .  

              
              

,            (   3)   
                  

.  

,                  
 ,               

         .       
               

 . 

 
  4.   
 

             ,    
          .     

       ,        ,    
       .          

   ,       '' ''    
  .  ,,  ’’   ,         

               .   
  ,         ,    . 

     '' ''         , 
               

.               
  ( ) .          .  

                 
,   .           

      ,             
                    

    .              
                  
                

   ,        . 

                  –   
           !          
             ,    – 

      ,     – . 



178 
 

              
 .                

          ,       ''  
'' (      )          .  

  ,    ,             
       (  1963): ,,       
,        ,           – 

      .'' 
             ,     .  

           ,     
           ?        

          (   . 2004): ,,     
  .''    ,            

      (       ''  ''   
  ).        ,      

         !    ,     
           ,        
. 

               
         ,       

   –           
  . 

             
  .          (     2005): 

 ,   . 

              ,  
    .           
    ,           .   

                   
  . 

          ,        
       ,       (   

,     )  ,          
  ,            ,  

 ! 

          ,   ,    
         ,     . 

 
 
  5.   
 

 ,  ,  , (2004):     , , .  

, . (1996):  , , ''  ''. 

, . . (1981):  , ,    ' '. 

, . (1990):    , , . 

 .   . (2006):   , -  . 

, . (1979):    , . 



179 
 

 . (2002):   , , . 

 .   . (1991):    ,'' '', ,  . 
2. 

 .  .  . (1991):    -    
   , '' '' ,   . 2. 

 .   . (2005):    , , . 

 .   . (2005):  , , . 

, . (2011): ,      .  
,    . 

, . (2006):     , ,    . 

, . (2000):      , ,      
. 

 . (1979): , ,  -  . 

 . (2006):   , , . 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



180 
 

  
    ,    

 796.839.015.8, 796.839.093.1(4) 
 

        
  

 
 

 
          .  

   ,     ,   ,    .   
        ,      10  

(5    (  -  2014)  5    (  2014  
2015)     .           

    .          
,          ,    

   (     )     (  
   ).      20      

 -   (60  65 kg)     -   (63,5; 71  91 kg). 
       ,        

    ,       , 
  ,           

 .    ,        
 .           

               
     ,    . 

 
 :   /   /    / 

   /   
 
 
 
 
 
 
 
 

 

 



181 
 

ANALYSIS OF COMPETITIVE ACTIVITIES OF TOP KICKBOXERS WITHIN EUROPEAN 
COMPETITIONS 
Summary 
 
Analysis of competitive activities is a basic way to determine the efficiency of competitive athletes. In relation to 
kickboxing, there is no continuity given to research, both in the world and in our country. The main objective of 
this paper is to analyze the competitive activities of top kick boxers, which was implemented in 10 matches (5 
matches of the European Championship (Bilbao - Spain 2014) and 5 matches of the European Cup (Belgrade 
2014 and 2015)) in the women's and men's competition. The aim of the study was to compare the characteristics 
of competitive activity in the function of various competitions. The task was to provide the basic necessary 
information, which the coach can use to prepare athletes for a specific competition, in relation to the number of 
strokes poentiraju ih (foot techniques and hand techniques) and temporal structure details (active and pasifna 
stage combat). The sample consisted of 20 elite-level athletes in the women's competition - two categories (60 
and 65 kg) And in the men's competition - the three categories (63.5, 71 and 91 kg). The results showed that 
compared to men, no significant disparities in the number of cumulative poentiraju ih strokes hand techniques, 
while the poentiraju ih strokes leg techniques, the sum of all stripes, active and passive phases of the struggle 
was no statistically significant difference between the analyzed event. In relation to women, a statistically 
significant difference was found between all analyzed variables. Based on these results we can conclude that a 
higher quality level of competition causes the kick-boxers are prepared for higher activity during a match and for 
more intensive use of techniques that earn more points, and for kicks. 
 
Keywords: ANALYSIS FIGHT / EFFICIENCY IMPACTS / ACTIVE  DURING THE MATCH / PASSIVE 
DURING THE MATCH / KICKBOXING 
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INFLUENCE OF ACCURACY AS MOTOR ABILITY ON SUCCESS WITH THE YOUTH 
FOOTBALL PLAYERS  

 

Summary 

Besides technical skills, the success in football depends also on motor, morphological and psychological 
features. Therefore, test batteries for assessment of football players quality are complex since they have to 
provide valid information on the said features. Accuracy of passing and shooting is a technical element most 
used during trainings and matches so it should be analyzed from the aspect of its influence on individual quality 
of football players. Accuracy of shots together with accuracy of passing are key tactical elements that valuate 
tactical actions aimed at fast organization of attacks and scoring. The aim of this research was to evaluate the 
influence of the level of accuracy with regard to the quality of play with youth football players. The research 
included 60 male junior football players, aged 17 (+/- 6 months) who have been included in football training 
process for not less than three years. For the purpose of this research a battery of tests was designed to obtain 
information on technical abilities of youth football players. Multivariante procedures (MANOVA) and 
discriminate analysis were used in this paper. The univariate procedures applied were ANOVA, T-test and Roy’s 
greatest root. Based on the obtained results it can be concluded that the evaluation of the level of technical 
elements of  ball passing cannot be used to analyze the quality of performances of young players. Once again, 
the research confirmed that specific equations of sports success differ for athletes of junior categories and senior 
athletes. The obtained results can be used as signposts for basic training objectives for youth football players. 
Accuracy of ball passing is and important technical element with has great influence on realization of tactical 
tasks in the course of a match and thus its refining has to be one of the basic aims of training for youth football 
players.  

Key words: FOOTBALL / TESTING ACCURACY / YOUNG FOOTBALL PLAYERS  
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THE RELATIONSHIP BETWEEN BODY ALOMETRY AND GAIT TRANSITION SPEED OF 
HUMAN LOCOMOTION 

  
Summary 
  
Walking and running represent the two basic, fundamental patterns of human locomotion. The lowest speed at 
which a man spontaneously switches from walking to running is called preferred transition speed (PTS). There 
are a considerable number of inconsistencies regarding the importance and influence of body size and muscle 
factors in the phenomenon of gait transition speed, in the previous research findings. The objectives of this study 
were to determine: (1) the relationship between longitudinal, transversal and circular dimensions of the body and 
PTS; (2) the relationship between body proportions and PTS; (3) the relationship between body composition 
variables and PTS; (4) the predictive power of human allometry in determination of PTS. The sample comprised 
59 male subjects (age 21.76 ± 1.93 years) heterogeneous in physical dimensions. We measured 15 
anthropometric variables, body composition, and determined individual PTS using the standard increment 
protocol. Statistical analysis included Pearson correlation and Multivariate linear regression. The value of PTS in 
this study was 7.96 ± 0.38 km h-1. the highest correlations with PTS were recorded for variable lower leg length 
(r = -0.488), foot length (r = 0.418) and leg length (r = -0.410, p < 0.01). Body proportions showed higher 
correlations with the PTS in compare to individual anthropometric variables, and the highest correlation was 
observed between the proportion of the thigh length/lower leg length and PTS (r = 0.521, p < 0.01). The amount 
of body fat and percentage of body fat had low inverse correlation with PTS (r = -0.250, p < 0.05). Linear 
regression showed that 31% of the PTS variance can be explained by the variables lower leg length and foot 
length. Results of hierarchical regression showed that the 50.4% of the PTS variance can be explained through 
four body proportions. The main results of this experiment indicate that the proportions of the body are better 
PTS predictors in compare to the individual anthropometric variables. This means that body constitution, and 
especially the proportions between the leg segments and percent of the leg muscle mass, are more important PTS 
determinants than length of individual body segments. 
 
Key words: SPEED / WALKING / RUNNING / MORPHOLOGY / RELATIONSHIPS / PREDICTION 
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3.  
 

   (n = 59)   21.76 ± 1.93 ,      
 7.96 ± 0.38 km h–1.     (t = 6.991; p < 0.01)   WR  (8.12 ± 

0.41 km h–1)  RW  (7.84 ± 0.42 km h–1).        0.28 km h–1, PTS  
  WR   RW      .    

      PTS     1. 
 

 1    (Mean ± SD)    PTS,  
         

  (cm) Mean ± SD 
  PTS 

  : 
  

 

      181.58 ± 6.34 0.011  
      95.99 ± 3.08 0.107 0.149 
      97.53 ± 6.74 -0.309* -0.410** 
      42.93 ± 2.88 0.264* 0.301* 
     40.35 ± 2.67 -0.366** -0.488** 
      27.61 ± 1.38 0.358** 0.418** 
       7.22 ± 0.76 -0.168 -0.194 
     58.95 ± 4.92 -0.083 -0.095 
     39.06 ± 2.70 -0.094 -0.103 
      33.28 ± 1.75 0.323* 0.343** 
     28.63 ± 1.98 0.205 0.212 
      7.69 ± 0.41 -0.026 -0.040 
     9.56 ± 0.65 -0.163 -0.207 
     9.91 ± 0.45 0.057 0.054 
      42.05 ± 1.99 -0.146 -0.174 

 

 

                                                      * p < 0.05    ** p < 0.01 
 

            . 
   PTS  ,       (r = -

0.488),   (r = 0.418)    (r = -0.410, p < 0.01).  
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 2    (Mean ± SD)    PTS 

   Mean ± SD   
 PTS : 

   

    /   1.07 ± 0.09 0.521** 
    /   1.27 ± 0.07 -0.423** 
    /   3.54 ± 0.30 -0.461** 

     /   0.99 ± 0.06 0.417** 
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   RLLM  10.91 ± 1.32 0.067 
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   (kg m-2)  
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TEN-YEAR WORK OF MEDICINE AND SPORTS PHYSIOLOGY DEPARTMENT WITHIN 
YUGOSLAV INSTITUTE FOR PHYSICAL CULTURE 

 

Summary 

 

A decision about Yugoslav Institute for Physical Culture made by Federal Executive Council in 1963, initiated 
the creation of a significant chapter in the area of implementation of sports and medical profession, which 
undoubtedly was great encouragement for development of Yugoslav sports and physical culture generally. Even 
though the period of activity of this, at that time one of the most reputable institution in the state, lasted for ten 
years (1963-1973), Yugoslav Institute and specifically formed Medicine and Sports Physiology Department, 
contributed by their work the acquisition of conditions for faster development of sports medicine and setting 
foundations for its further superstructure. Based on the analysis of collected data from the most important 
historic sources, using the historic as well as descriptive method, insight in versatile activities of Department for 
Medicine and Sports Physiology within Yugoslav Institute was enabled, which in the end was the goal of this 
research. Research results showed that the work on sports and medical protection gradually developed, 
especially in the direction of preparation for organizing long-term research within sports medicine. Basic task of 
Medicine and Sports Physiology Department referred to the research of preparedness of top-level sportsmen and 
training process improvement. The department was able to follow modern trends of sports medicine and 
successfully perform its tasks and realize extremely important numerous scientific research projects in the scope 
of sports – medicine, diagnostics and prognosis in sports, thanks to the modern conditions. Large number of 
critically reviewed data obtained during this research, led us to the conclusion that in the mentioned period this 
institution gave significant social contribution and that the need for such an activity in physical culture, and 
before all development of top-level sports was justified.  

Key words: SPORTS MEDICINE / SPORTS AND MEDICAL CARE / DIAGNOSIS AND FORECASTING /  
PREPAREDNESS AND TRAINING PROCESS IN TOP SPORTS 
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MORPHOLOGICAL CHARACTERISTICS AND FLEXIBILITY AT THE JUNIOR KARATE 
COMPETITORS 

Summary 

 
The aim of this study was to evaluate eventually differences at flexibility of specified muscle groups and joints at 
karate competitors’ based on the competitive discipline, the gender as well as their age. In this study participated 
51 karate competitors divided on the kumite competitors (26) and kata competitors (25), then on the boys (27) 
and girls (24), and also on the younger (23), middle (14) and older (14) school students. Obtained results 
suggests that kata competitors were better at almost all flexibility tests despite the kumite competitors were 
taller. There was no observed differences at their body mass. Also it was observed better flexibility abilities at 
the girls than at the boys, but boys were taller and heavier. There weren’t significant differences among the 
subgroups according the age, but the older group revealed something worse results then younger and middle 
group. This study represent the start point for further studies, which should better investigate dependence of 
flexibility on the morphological characteristics, as well as gender and age of karate competitors. It could help for 
better selection at the youngest  karate athletes according their specialization. 
 

Key words:  KARATE / JUNIORS / KUMITE / KATA / GENDER / AGE 
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