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Abstract 

 The aim of this study is to compare some motorists properties of male sportmen students doing individual  and 

team sports and determine the level of current students attending to Phisical Education and Sports Department at Harran 

University.  

In this study, total, 40 sportmen samples who are stuying Physical Education and Sports Department at Harran 

University as 20 individual athletes and 20 team athletes participated. The numbers of individual sports are for 9 track 

and field, 4 wrestling, 2 gymnastics and 5 teakwando branches. The number of team sports is 6 basketball, 5 soccer, 4 

handball and 5 volleyball players. 

For comparison of individual and team sports groups, the t-test analyze was used and beside of this, one way 

variation analyze was used in order to determine the differences among the sport branches. Scheffe Procedure was 

applied on determining the resource of the differences among the groups and on the variation Analyzes (one way 

anova). 

It has been found that individual athletes were heavy body weight and had high scores in dynamic and static arm 

flexion, 1500 meters run and 20 meters sprinting compare to high height of team spormen. No significant difference 

was found between individual and team sportsmen in age, step test and flexibility. 

There were no important differences between groups in the mean values of age, static arm strength and PEI 

scores of step test. There were significant among groups in dynamic arm strenth, body wight and 20 meters sprint.These 

results support that both individual and team sports needing different physical and motorist features. 

Key Words: Sportsmen, antropometry, physical, anatomic, motorist features. 

 

 

Introduction  

As developed countries implemented, the 

improvement in the science of sports to the selection 

and training of talented sports people, they have 

become successful in international contests. One of 

the scientific bases of training world-wide success is 

the selection of talented young people to that area of 

sport from the early age.  

A work of 10 to 15 years is required to make 

a sports person gain international success. Generally, 

those young talented people start being placed in 6-8 

years. They reach their upper successes almost after 

10 years. That is, they become upper level sports 

people in the twenties accept in the branches of 

gymnastics and swimming. Therefore, it is important 

to start sports in early ages. Ability, which is defined 

to be natural power obtained with birth, can, on the 

other hand, be implied as ability in any learning or 

ability in practice as well. It is also absolute 

specificities in an area which are over a certain level 

but not yet defined. Those having such specificities 

are also talented people. Ability is the power which 

exists with birth and is specified genetically. This is 

called óMotor Capacityô. (SA.Aĵaoĵlu 1989). Physical 

improvement, (N. Akgün, E. Ergen, A. Ertat, Ç. 

Ķĸlegen, H. ¢olakoĵlu, Y. Emlek, 1986). Power (H., 

Akkuĸ 1990) Motor Learning Capability, Alter, 

Michael L., 1988. Agility and (P.O Astrand, and 

K.Rodahl, 1986) Coordination are discussed as 

indicators of five elements of motor capacity. Share of 

genetic factors on the performance of the sports 

people to get Olympic medal is great. Besides, 

achievement of the sports makers who succeed in 

trainings also depends on these genetic factors. About 

70% of the maximal capacity of a sports person is 

denoted to have been related to genetic factors 

(T.Bompa, 1986) .  

Besides specifying a personôs general 

development, genetics specifies these physiological 

capacities as well; (Sa. Aĵaoĵlu, 1989) Aerobic 

capacity, (N. Akgün,   E. Ergen, A. Ertat,¢. Ķĸlegen, 

H. ¢olakoĵlu, Y. Emlek, 1986). Anaerobic capacity, 

(H. Akkuĸ, 1990) (Maximal pulmonary beat count, (L. 

Alter, Michael, 1988) Tendon type and (P.O, Astrand, 

A K. Rodahl, 1986) Speed. It should be remembered, 

however, that if a young person with genetic capacity 

to be champion does not undergo scientific training 

methods in the attendance of a specialized coach, have 

a well-balanced diet, if, in short he does not have 

required environmental conditions and possibilities to 

be trained as champion, he cannot reach the desired 
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championship. As it is not possible to select talented 

children only through physical appearance, it is not 

possible to make a full selection only through a 

physical capacity test as well. Most writers argue that 

it would be healthier if ability selection is realized in a 

certain period of time and over progressive stages 

(P.O, Astrand, A K. Rodahl, 1986, I. Dragan, 1979, 

L.R, Gettman, M.L Pollack., 1977). 

In the first stage, children of elementary level 

are selected looking to their physical, physiological 

and psychological characteristics. Of course, widening 

the basis of this selection will elevate the possibility of 

success. Selected children undergo a basic training of 

1, 5 to 2 years for the improvement of basic 

characteristics pertaining sports. In the second stage, 

their improvement is tested due to training they 

received. Naturally some will be disqualified in these 

tests. It is necessary to be careful in these 

disqualifying tests because some children can reveal 

their abilities ether early or late. In this stage children 

can be introduced to special trainings in the sports of 

their area besides basic physical trainings, provided 

that they are not heavy. (V. Kavak, 2006) suggest that 

the factors which contribute to the increase the body 

fat percentage in girls, especially those older than age 

13, are poor nutrition, lack of regular exercise, and 

low socioeconomic status. The third stage selection is 

realized 4-5 years after the first stage selection. In this 

selection; development in their performances, ability 

improvement of the children in related sports areas 

and anthropometric characteristics are tested. Those 

passing the test are the complete elements of that 

sports area any more. Consequently, selection of 

talented sports people is a long lasting hard work.  

General motor ability tests; is the feeling of 

speed, power, endurance, agility, flexibility, 

kinaesthetic (position susceptibility), timing and motor 

rhythm reception. It is used quite interrelated with 

motor coherence conception which is a dimension of 

general motor ability or even used to replace it. The 

aim of this study is to compare some motoric 

properties of male sportsmen students doing 

individual and team sports and determine the level of 

current students. 

Material methods 

In this study, total, 40 sportsmen samples 

who are studying Physical Education and Sports 

Department at Harran University as 20 individual 

athletes and 20 team athletes participated. The 

numbers of individual sports are for 9 track and field, 

4 wrestling, 2 gymnastics and 5 taekwando branches. 

The numbers of team sports are 6 basketball, 5 soccer, 

4 handball and 5 volleyball players. Height and weight 

were measured by using standard anthropometric 

techniques (23). 

 Height was measured on a stadiometer 

(Holtain Ltd., Crymych; UK) to the nearest 0.1 cm, 

and the weight was recorded on a portable scale 

(model 707, Seca, Hamburg, Germany) to the nearest 

0.1 kg. The tests were applied to the subjects in three 

days. In the first day the height, weight, flexibility, 

fastness, static and strenght measures were taken. The 

second day, step test was applied. In the third day 

1500 meter running test was done. All the tests were 

applied to the subjects in the same order. 

Flexibility (sit-reach) Test: Before the test the 

subjects were asked to do the warming up exercises. 

The flexibility of hamstring and dorsy muscles was 

measured. The subjectsô soles were placed on the side 

of sit-reach chair looking at the subjects. The subject 

reached out towards the chair with his hands as much 

as he could without bending his knees. He stood still 

in this position for 2 seconds and the distance he could 

reach was recorded in centimeter. The best value of 

the test repeated twice was accepted as flexibility 

value. 

20 Meter Rapidity Running: It was done in the 

sports hall having wood floor and with digital  

stopwatch. Dynamic hand pulling in the bar: The 

number of going up and coming down movements of 

the subject in the bar was measured. The repeated 

number of his was recorded as the subjectôs score. 

Static Hand Pulling in the Bar: The subject grabbed 

the 2.5 cm bar placed in a height that he can reach 

without Jumping in anatomic palm position. The 

subject grabbed the bar that he hold in shoulder width 

in his jaw level with external help. When the external 

help was cut , the stopwatch was started.  The 

stopwatch was stopped in the subjectôs eye level. 

During the measurement, we took pains not tos hake 

the subject while in hanging position. The result was 

recorded in seconds. 

Harward Step Test: The subject was made to climb 

up a 50 cm height bodywork and do the climbing 

downs with his different feet. At the end of the test, 

the heat beats of the subject made to sit on the chair 

was taken with the stopwatch as 1.5 cu p/m, 2.5 cu 

p/m and 3.5 cu p/m (Viviani, F. And F.Baldin, 1993). 

Measuring The Physical Fertility Index(FFI):  

              Time of Exercise (sn) X100 

FFI =ééééééééééééééééééé 

              2X total heartbeat during recovery time 

 

                  Physical Productivity Index Evaluation 

(FVI):  

 

                   The Duration of the Exercise (with 

second)X 100 

 

FVI =   2x the sum of heartbeat during the recovery  

 

          Physical 

Productivity Index  

Evaluation (FVI)  

Comment  

> 55  Weak physical 

comparability  

55-64  Low average  

65-79  High average  

80-89  Good  

90+  Perfect  
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    1500 Meter Running Test: It was done with a 

stopwatch taking the score in minute in groups of five 

in a 400 width stadium. 

In order to determine the aerobic capacity, a 

twenty meter shuttle run test was done on a grass 

field. The shuttle run test was utilized to measure 

maximum oxygen consumption VO 2max and defined 

in ml/kg/min (K. TAMER 1995). Anaerobic strength 

measurements were done utilizing the Bosco test 

protocol (Bosco, Contact Mat; New Test 1000) and 

the results indicated as watts. The vertical jump test 

was measured utilizing jump meter equipment and the 

sit and reach equipment was utilized to measure 

flexibili ty. The ten-meter and thirty-meter speed 

values were calculated on the grass field starting 1m 

behind the starting point with the help of sensory 

photocell.  

For comparison of individual and team sports 

groups, the t-test analyze was used and beside of this, 

one way variation analyze was used in order to 

determine the differences among the sport branches. 

Schaffer Procedure was applied on determining the 

resource of the differences among the groups and on 

the variation Analyzes (one way ANOVA). 

 

Results 

Several physical and physiological properties 

of individual and team sportsô were measured in a pre 

and post testing protocol and the measurements were 

recorded and evaluated. (Table1,2). It has been 

observed that the averages of height and body weight 

of the team sportsmen were more than that of 

individual sportsman. According to 1500 meters run 

and body height avarage for each sportôs braches,it 

has been observed that sportsmen of  

basketball,volleyball and handball  were more 

increasely compared athlets in other branches (Table 

3). It has been found that individual athletes were 

heavy body weight and had high scores in dynamic 

and static arm flexion, 1500 meters run and 20 meters 

sprinting compare to high height of team sportsmen. 

No significant differences were found between 

individual and team sportsmen in age, step test and 

flexibility. At the static and dynamic evaluation of the 

arm strength, the individual sportsman was 

determined to be stronger than the team sportsmen 

(Table 4-6).These findings show that there were some 

statistically significant differences the measurements 

of individual and team athletes in the values 

concerning body weight, anaerobic power, aerobic 

power, and vertical jump at a level of (p<0.05). The 

values of ten-meter speed, thirty-meter speed, and 

elasticity improved, but they were not statistically 

significant at a level of (Table 4,5,6)(p< 0.05). 

According to 20 meters speed average for each sportôs 

branches, it has been observed that sportsmen of 

football, gymnastic and volleyball were more speedy 

compared athletes in other branches (Table 

7).Statistically, there is not a significant difference 

between the groups at the tests of age, elasticity, static 

hanging strength and step tests when the comparison 

is made according to only sport branches without 

taking into consideration individual and team sports 

(7,8). According to Sex properties of individual, the 

results are presented in Tables 9. 

Discussions 

In this study, the results of the tests done to 

determine the physical, motor and physiological 

properties of a individual and team sport athletes. 

There were no important differences between groups 

in the mean values of age, static arm strength and PEI 

scores of step test. There were significant among 

groups in dynamic arm strength, body weight and 20 

meters sprint. These results support that both 

individual and team sports needing different physical 

and motoric features. Personal sportsmen having 

average of 172 cm height are shorter than the team 

sportsmen having average 180cm height (p<0.01). 

Personal sportsmen weighing (average 61 kg) are 

lighter than team sportsmen weighing (average 71 kg). 

When personal and team sportsmen were compared 

physically, in terms of height and weight, team 

sportsmen have more advantages (p<0.01). The 

previous results of the studies support our results 

(Kollath, E.Ve Quade, K., 1993, Zhuo, D., Et 

Al.,1984, World, Health Organēzatēon, 1995). 

According to the results of the dynamic test at Bar fix, 

that the individual sportsmen having 16, 65 recurrence 

average were stronger than the team sportsmen having 

4, 32 average recurrence was determined (p<0.01). 

Cardiovascular and respiratory systems work together 

efficiently during the aerobic and anaerobic exercises. 

Both exercises are of vital importance to the 

sportsmen. While anaerobic exercises are important at 

fast and explosive functions, during the recover 

function aerobic is important (Akgün, N. E.Ergen, 

A.Ertat, ¢. Ķĸlegen,H. Olakoĵlu,.Emlek, Y., 

1986).During the general durability improvement 

exercise, general and special durability must be 

described. The capacity must be improved through 

durability exercise. The increase of heartbeat volume 

gives rise to the fact that the sportsmen should 

increase his aerobic exercise. In this study the aerobic 

durability measurement has been measured by using 

1500 m run and Haward Step tests. Speed is a motor 

characteristic that directly affects the success in 

sports. In the test of 1500 m run test, it was 

determined that the sportsmen running with an 

average of 4,59 minute were more durable than the 

ones running with an average of 5,15 minute (p<0.01). 

However, during the Harward Step Tests both groups 

seemed to have similar aerobic durability levels. 

Aerobic capacity is one of the basic targets in 

developing a pre-season preparation training program. 

In football, there is a complex order based on an 

aerobic structure. During the sportive activity, speed, 

quick movement or moving is important motoric 

characteristics. The speed term is described as the 

reaction time, the recurrence of movement at a unit of 

time and moving at a certain distance. The speed is a 

determinative skill in the individual sports such as 
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boxing, and in the team sports such as football and 

handball, sprint. During the sportive activities where 

speed is not a determinative skill, to add the speed to 

the training causes the overload at a high density. At 

the 20 m speed test, individual sportsmen were seen to 

have a better speeding skill than the tam sportsmen. 

(p<0.05) Some studies carried out in Germany showed 

the similar results with ours (E. Kollath, K., Quade, 

1993). It was reported that the sportsmen of Trabzon 

had running evaluations in a shorter time comparing 

with other sportsmen (M.A, Ziyagil., E.Zorba, 

K.Sivrikaya, M.Mercan, 1997A). Elasticity depends 

on anatomical limitations. These limitations are bones, 

muscles, ligaments, joint capsule, tendons and skin. 

That is why, the elasticity provided not only effective 

in winning the game but also important in preventing 

the possible defects (Greely, G.W., 1985). It was 

reported that there is a negative correlation between 

elasticity and height. The children were determine to 

be more positive for the development of elasticity 

before adolescence but were not positive after the 

aforementioned period. Fat is a basic compound of the 

body which is essential for certain anatomical and 

physiological functions (G.W.Greely, 1985, V. Kavak, 

2006). At the sit and reach test performed on the 

children whose age were between 10-18, it was 

reported that the girls were more elastic than the boys 

(F.L. Hupperich, And P.O., Siegerseth, 1950, P., 

Johnson, 1988). At the elasticity test performed on the 

sportsmen who are without training, 35 cm elasticity 

was determined. The average of eleven sportsmen 

aged between 24 and 35, from China was reported to 

have 42.8 cm value. According to Aĵaoluôs ( Sa., 

Aĵaoĵlu, 1989) investigations, the elasticity of men 

was 31±6.3 cm, and the elasticity of men was 34±5.2 

cm. Coĸkun (Coĸkun, Fatih,M., 1989)  determined the 

elasticity of men as 22,33 cm. Akkuĸ ( H.Akkuĸ, 

H.1993) determined the elasticity of physical 

education department students as 32.88 cm, that of 

medical science students as 31,78 cm. Taner and his 

friends (M.A.Tamer, K., Ziyagilve F.Yamaner, 1992) 

determined the elasticity in boys was 19.5 cm. The 

averages of our studying are smaller compared with 

the previous values and they are found to be similar 

with the values reported among sedanter groups. 

Statistically, there is not a significant difference 

between the groups at the tests of age, elasticity, static 

hanging strength and step tests when the comparison 

is made according to only sport branches without 

taking into consideration individual and team sports. 

When the comparison is made in terms of the sports 

branches, there is not a significant difference at age, 

elasticity, static hanging strength and step tests. There 

is not a considerable statistical difference with respect 

to height from side, the dynamic arm pulling strength, 

the body weight and 20 m speed tests. In conclusion, 

it has been observed that the averages of height and 

body weight of the team sportsmen were more than 

that of individual sportsman. At the static and 

dynamic evaluation of the arm strength, the individual 

sportsman was determined to be stronger than the 

team sportsmen. We can say that at Harward step tests 

the aerobic durability capacity of individual sportsman 

was a little better that that of team sportsmen. In our 

study, it was observed that 20 m speed averages were 

lower than speed averages of German sportsmen and 

Trabzon sportsmen. 
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Table 2. Comparison of physical and physiological features of individual and team sportsmen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Averages of 1500 meter and height according to sports branch 

 
 N Mean±SD T 

value 

Signific

ance  

Age 20 
20 

22.95±2.03 
23.10±1.83 

-245 0.808 

Height 20 
20 

172.70±7.19 
180.75±7.83 

-3.384 0.001** 

Weight 20 

20 

61.40±6.90 

71.65±6.75 

-4.745 0.01**  

Flexion 20 
20 

16.65±10.44 
4.32±5.09 

4.743 0.01** 

Static arm 
traction (sec) 

20 
20 

56.25±13.32 
41.40±10.07 

3.977 0.01** 

1500 meter sprint 

(min) 

20 

20 

4.59±41 

5.15±32 

-4.665 0.01** 

Step test (FVI) 20 
20 

84.75±8.60 
84.75±9.40 

0.000 1.00 

20 Meter speed 

(sec) 

20 

20 

3.27±0.14 

3.42±0.19 

-2.892 0.05* 

Sit - access (cm) 20 
20 

21.15±5.79 
18.65±4.34 

1.543 0.131 

* There is statistically significance between two group p<0.05. ** There is statistically significance between two group 

p<0.01. 

 

Branch N Mean  SD SEM Min  Max 

Athletics 9 4.2711 0.1813 6.04 4.01 4.50 

Wrestling  4 5.0025 0.3487 0.174 4.51 5.33 

Gymnastic 2 4.4000 0.1414 0.10 4.30 4.50 

Taekwando 5 4.9440 0.3186 0.14 4.40 5.25 

Basketball 6 5.3150 0.2083 8.50 5.01 5.50 

Football 5 5.0460 0.4204 0.1880 4.30 5.31 

Handball 4 5.1500 0.1175 5.87 5.00 5.27 

Volleyball 5 5.0760 0.4617 0.20 4.32 5.51 

Total 40 4.8767 0.4670 7.38 4.01 5.51 

Averages of height according to sports branch   

Descriptive statistics of physical and physiological features of individual sportsmen. 

Parameters  N Mean  SD SEM Min -Max 

Age 20 22.95 2.03 0.46 20.0-28.0 

Height 20 172.70 7.20 1.61 163.0-184.0 

Weight 20 61.40 6.91 1.54 51.7-72.0 

Flexion (dynamic) 20 16.65 10.44 2.34 0.6-38.0 

Static arm traction (sec) 20 56.25 13.32 2.98 36.0-84.0 

1500 meter sprint (min) 20 4.59 0.420 9.38 4.01-5.33 

Step test (FVĶ) 20 84.75 8.61 1.92 71.0-160.0 

20 Meter speed (sec) 20 3.27 0.41 3.146 3.07-3.55 

Sit - access (cm) 20 21.15 5.80 1.29 10.3-33.0 

Descriptive statistics of physical and physiological features of team sportsmen  

Age 20 23.10 1.83 0.41 20.0-27.0 

Height 20 180.75 7.83 1.75 165.0-195.0 

Weight 20 71.65 6.75 1.55 57.0-87.0 

Flexion (dynamic) 20 4.32 5.1 1.14 0.5-14.0 

Static arm traction (sec) 20 41.40 10.07 2.25 21.0-58.0 

1500 meter sprint (min) 20 5.155 0.33 7.37 4.30-5.51 

Step test (FVĶ) 20 84.75 9.40 2.10 73.0-108.0 

20 Meter speed (sec) 20 3.43 0.197 4.40 3.1-3.71 

Sit - access (cm) 20 18.65 4.34 0.97 10.0-26.0 
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Athletics 9 174.333 8.0312 2.67 164.00 184.00 

Wrestling  4 166.750 2.8723 1.43 163.00 170.00 

Gymnastic 2 174.500 7.7782 5.50 169.00 180.00 

Taekwando 5 173.800 7.1554 3.20 163.00 182.00 

Basketball 6 188.333 5.6451 2.30 180.00 195.00 

Football 5 173.000 6.2849 2.81 165.00 180.00 

Handball 4 179.250 4.7871 2.39 174.00 185.00 

Volleyball 5 180.600 5.5946 2.50 175.00 188.00 

Total 40 176.725 8.4701 1.33 163.00 195.00 

 

Table 4. Average of dynamic arm power and sit-access test according to sports branches 

Average of dynamic arm power according to sports branches 

Branch N Mean  SD SEM Min  Max 

Athletics 9 12.688 9.196 3.06 0.60 21 

Wrestling  4 21.750 8.500 4.25 10.00 30.00 

Gymnastic 2 25.000 1.414  1 24.00 26.00 

Taekwando 5 16.300 14.065 6.29 0.80 38.00 

Basketball 6 3.950 5.084 2.07 0.60 11 

Football 5 2.640 4.118 1.84 0.50 10.00 

Handball 4 3.100 4.600 2.30 0.80 10.00 

Volleyball 5 7.440 6.402 2.86 0.50 14.00 

Total 40 10.487 10.234 1.61 0.50 38.00 

Average of sit-access test according to sports branches  

Branch 9 21.777 5.826 1.94 14.00 33.00 

Athletics 4 24.000 7.615 3.80 16.00 31 

Wrestling  2 21.500 2.121  1.50 20.00 23.00 

Gymnastic 5 17.600 4.722 2.11 10.00 21 

Taekwando 6 18.666 4.082 1.66 14.00 25.00 

Basketball 5 19.800 3.701 1.65 15.00 24.00 

Football 4 16.250 3.304 1.65 13.00 20.00 

Handball 5 19.400 6.229 2.78 10.00 26.00 

Volleyball 40 19.900 5.212 0.82 10.00 33.00 

Total       

 

Table 5. Average of weight and static arm power according to sports branches 

Average of weight according to sports branches  

Branch N Mean  SD SEM Min  Max 

Athletics 9 60.56 8.41 2.80 51.00 72.00 

Wrestling  4 57.50 1.91 0.95 56.00 60.00 

Gymnastic 2 64.50 7.78  5.50 59.00 70.00 

Taekwando 5 64.80 5.59 2.49 57.00 0.71 

Basketball 6 77.17 5.31 2.16 73.00 87.00 

Football 5 65.60 5.60 2.50 57.00 70.00 

Handball 4 71.00 7.26 3.62 63.00 80.00 

Volleyball 5 71.60 4.34 1.93 68.00 79.00 

Total 40 66.53 8.51 1.34 0.51 87.00 

Average of static arm power according to sports branches  

Athletics 9 54.89 14.19 4.73 36.00 84.00 

Wrestling  4 53.25 10.37 5.18 40.00 62.00 

Gymnastic 2 63.50 14.85 10.50 53.00 74.00 

Taekwando 5 58.20 16.12 7.20 39.00 78.00 

Basketball 6 42.67 8.09 3.30 30.00 51.00 

Football 5 37.60 14.22 6.36 21.00 58.00 

Handball 4 43.75 7.63 3.81 37.00 54.00 

Volleyball 5 41.80 11.30 5.05 28.00 55.00 

Total 40 48.82 13.87 2.19 21.00 84.00 

 

 

 

 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH , Vol. 9,  ISSUE 2, 

2009,  Constanta, Romania 

108 

 

Table 6. Average of age and Harward Step Test according to sports branches 

Average of Harward Step Test according to sports branches  

Branch N Mean  SD SEM Min  Max 
Athletics 9 84.22 7.45 2.48 71.00 94.00 

Wrestling  4 90.00 11.04 5.52 81.00 106.00 

Gymnastic 2 80.00 4.24 3.00 77.00 83.00 

Taekwando 5 83.40 10.16 4.54 76.00 101.00 

Basketball 6 88.16 12.72 4.84 73.00 108.00 

Football 5 86.60 10.83 3.56 75.00 104.00 

Handball 4 83.25 7.14 1.41 77.00 93.00 

Volleyball 5 80.00 3.16 5.05 77.00 85.00 

Total 40 84.75 8.90 1.40 71.00 108.00 

Average of age according to sports branches  

Athletics 9 23.55 1.67 0.55 21.00 26.00 

Wrestling  4 21.25 0.96 0.47 20.00 22.00 

Gymnastic 2 22.50 0.71 0.50 22.00 23.00 

Taekwando 5 23.40 3.05 1.36 21.00 28.00 

Basketball 6 23.00 2.20 0.89 20.00 26.00 

Football 5 22.40 1.68 0.74 21.00 25.00 

Handball 4 22.50 1.00 0.50 21.00 23.00 

Volleyball 5 24.40 1.82 0.81 22.00 27.00 

Total 40 23.02 1.91 0.30 20.00 28.00 

 

Table 7. Average of 20 meter speeds running according to sports branch 

Average of 20 meter speeds running according to sports branch 

Branch N Mean  SD SE

M 

Min  Max 

Athletics 9 3.23 0.16 5.45 3.07 3.55 

Wrestling  4 3.31 7.78 3.89 3.22 3.41 

Gymnastic 2 3.42 0.12 8.50 3.34 3.51 

Taekwando 5 3.24 0.12 5.48 3.11 3.44 

Basketball 6 3.28 0.17 6.78 3.10 3.55 

Football 5 3.54 0.18 8.26 3.25 3.71 

Handball 4 3.33 0.13 6.48 3.21 3.51 

Volleyball 5 3.57 0.15 7.03 3.31 3.71 

Total 40 3.35 0.19 2.95 3.07 3.71 

 

Table 8. Comparing with One Way ANOVA of physical and physiological features of sportsmen with different 

branches 
  Sum of Square  SD Average of square  F significance 

1500 meter 

sprint 

Interval groups 

Inside  group 
Total 

5.634 

2.871 
8.506 

7 

32 
39 

0.805 

8.973E-0.2 

8.971 0.000** 

Height Interval groups 

Inside  group 
Total 

1480.642 

1317.333 
2797.975 

7 

32 
39 

211.520 

41.167 

5.138 0.001** 

Dynamic 

arm traction 

Interval groups 

Inside  group 

Total 

1973.734 

2111.250 

4084.984 

7 

32 

39 

281.962 

65.977 

4.274 0.002** 

Elasticity 

(Sit ï access 

test) 

Interval groups 

Inside  group 

Total 

194.261 

865.339 

1059.600 

7 

32 

39 

27.752 

27.042 

1.026 0.432 

Weight Interval groups 
Inside  group 

Total 

1562.219 
1261.756 

2823.975 

7 
32 

39 

223.174 
39.430 

5.660 0.000** 

Static arm 
power 

Interval groups 
Inside  group 

Total 

2486.753 
5017.022 

7503.775 

7 
32 

39 

355.250 
156.782 

2.266 0.054 

Step Test 

(FVI) 

Interval groups 

Inside  group 

Total 

375.961 

2711.539 

3087.500 

7 

32 

39 

53.709 

84.736 

0.634 0.724 

Age Interval groups 
Inside  group 

Total 

28.903 
114.072 

142.975 

7 
32 

39 

4.129 
3.565 

1.158 0353 

20 Meter 

Speed  
running 

Interval groups 

Inside  group 
Total 

0.627 

0.731 
1.358 

7 

32 
39 

8.958E-02 

2.284E-02 

3.922 0.003* 
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Table 9. Physical features of sportsmen according to gender 
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Abstract 

The aim of this study was to examine whether early and sustained organized youth sport during childhood and 

adolescence predicts frequency of leisure-time alpine-skiing at age 27. A 5-year longitudinal study of 180 adolescents 

was conducted to practice alpine-skiing after faculty. The correlation coefficients tended to be higher among males and 

decreased over time both in females and males. The age at becoming a member in organized sport and duration of 

participant in organized outdoor activity in winter during adolescence predicted 9 % of the variance of young adult 

alpine-skiing. The correlations were higher in males than in females, but these differences were not significant. 

Organized youth sports during childhood and adolescence was positively related to frequency of leisure-time alpine-

skiing in young adulthood.    

Key-words: alpine-skiing, adolescence, outdoor activity. 

 

 
Introd uction 

A recently published US report concludes that 

participation in organized leisure-time activities by 

young people is statistically associated with positive 

outcomes such as healthier functioning, academic 

achievement, educational attainment, and 

psychological adjustment (T.Tammelin et al. 2003). In 

Romania, from where the present analyses stem, an 

overwhelming majority of sports clubs are organized 

within the national non-governmental sports 

association which receives a little strong financial state 

support (Journal F.R.S., 2008). Against this 

background, this study had two objectives: 

1. To examine the extent to which age at initiation 

and duration of involvement in organized youth sports 

measured status predict adult frequency. 

2. To examine whether organized youth sports as 

measurement by membership status is a stronger 

predictor of adult frequency in males than in females.       

Subjects and methods 

The longitudinal study realized with the students of 

FEFS University ñOvidiusò who practiced alpine-

skiing in faculty. This was 58 % of the initial sample of 

180 students who were invited to take part. The reason 

was have close contact with the participants in the 

early important phase of the project to establish a 

foundation for a 5-year cohort study. 

Group name Sex n Age Height Weight Name of researchôs 

Volleyball (amateur young) Female 50 14±1.2 163±5.7 56±8.8 Viviani&Baldin,1993 

Volleyball (amateur adult) Female 50 20.7±2.2 163±4.7 59±2.2 Viviani&Baldin,1993 

Volleyball (elite) Female 13 23.31±4.4 174±4.5 64±5.9 Ergun& ark, 1993 

Volleyball (elite) Female 63 22.01±3.5 173±5.3 64±5.5 Ronkainen  1984 

Volleyball 2. League Female 11 20.63±1.8 176±4.36 63±4.7 Ergül 1995 

Volleyball amateur League Female 10 21.60±0.96 169±7.04 60±6.7 Ergül 1995 

Sedentary Female 12 20.31±0.60 155±4.66 55±4.1 Ergül 1995 

Basketball (Elite)  10 18.4±2.1 172±6.9 65±10.1 Kuter  1992 

BSO ability exam (1995)       

Winner  Male 96 20.14±2.34 174±5.92 65±6.25 Ziyagil 1997 

Lost  Male 333 19.76±1.85 173±5.42 65±6.13 Ziyagil 1997 

Winner  Female 49 19.04±1.99 162±5.36 52±5.85 Ziyagil 1997 

Lost  Female 122 19.01±1.93 162±5.34 54±6.07 Ziyagil 1997 

Athlete (elite) Female 11 21.50±0.8 168±6.7 59±8.00 Dinçer 1993 

Handball (Amateur) Female 14 19.57±1.93 167±9.3 57±4.00 Tüzün 1988 

Handball (Elite) Female 36 20.92±3.8 168±5.9 59±5.2 Ateĸoĵolu 1995 

Wrestlers  Male 10 17.37±0.5 167±9.3 68±9.36 Ziyagil 1994 

Emlankbank (1991) Male 11 28.0±5.04 190±4.27 82±4.98 Ergun 1994 

Konyaspor soccer Male 19 26.42±0.81 174±1.57 72±1.26 Tamer 1992 

Amateur volleyballs Male 32 12-15 165±5.67 50±3.25 Zorba 1994 

mailto:carmen.ene@univ-ovidius.ro
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 The analysis and interpretation of the results 

Table 1 shows that mean number of being physically 

active in alpine-skiing per year was slightly less than 

two times per year for both males and females at age 

27 years. Males reported being a member in an alpine-

skiing significantly more times as a 24 ï 25-year-old 

than did females.    

 

The table 1. AS at age 27 years, age at becoming a member of an alpine-skiing group, and the number at times 

responding memberships at age 24 ï 25 years by gender 

 
Range 

Male Female Gender 

difference mean SD N mean SD N 

AS at age 27 years 0-7 1.9 2.03 108 1.8 1.74 72 NS 

Age at becoming a member 1-13 7.9 2.24 83 7.9 2.68 51 NS 

Number of times in organized alpine-

skiing 

0-5 
3.0 1.93 70 2.5 1.73 45 

**  

** P  0.01

The Pearsonôs correlation coefficient between age at 

becoming a member and the number of times reporting 

being a member during adolescence was low (r= - 0.17, 

P  0.01). In the final regression analysis AS at age 27 

was regressed upon gender, age at becoming a 

member, and the number of an alpine-skiing group 

(table 2). 

 

Table 2. Alpine-skiing activity at age 27 years according to the number of times reporting to be member an alpine-

skiing group at ages 24 ï 25 years, and gender (regression analysis) (N=102)
1 

 r Standardized beta 

Number of times reporting to be number of alpine-skiing group 0.27***  0.25***  

Age at becoming a member -0.18** -0.14** 

Gender -0.03 NS -0.01 NS 

Multiple R
2 

0.09***   

 

* P  0.05, ** P  0.01, *** P  0.001 

NS, not significant  
1
 Include complete longitudinal data from ages 27, frequency of exercise, times per year  

 

Discussion 

Most studies have either reported organized 

outdoor activity in winter at one age as part of sum 

index different AS variables such as frequency and 

intensity of leisure-time AS and participation in alpine-

skiing groups (Aarino et al. 2002; Tammelin et al. 

2003). An interesting finding in our study was that 

becoming a member at an early age and a long duration 

of participation during adolescence each contributed 

independently and significant to predict AS at age 27 

years. Crease is can noticed in the chart 1. 

Conclusions: The present study suggests that 

organized youth alpine-skiing in childhood and 

adolescence is positively associated tended to be 

stronger among males. Future research should 

investigate how and why organized outdoor activity in 

winter sports contributes to lifelong alpine-skiing 

habits and which forms of organized are most 

successful to produce AS habits. 

 

The chart 1. The dynamics results of member number in alpine-skiing to the experimental study 
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 Abstract 

 Objective: this research has been made to analyse the efect of exercise on postural physique in Konya. In this 

research; 35 women who are between 20 and 40 and have not been interested in sport and are chosen with random 

sampling method, are used.  

 Method: The hypertrophic measure of women has been taken by using accurate tape measure and glass plaque 

has been used to analyse posture. After analysing anomanies in anatomics of participans, the reformatory exercise 

protocol has been prepared and put into practise for 8 weeks. On the evaluation of data, SPSS (statistical package for 

social sciences) packet programme hes been used and by applying paried sample t test, the measures that are taken 

before and after exercise have been compared.  

 Results: while the average of sitlional width was 44, 77Í3,65 before exercise , it has become 43,52Í3,47 after 

exercise. While the average of Bithorachonterik width was 29, 3Í3,2 before exercise, it has become 26,67Í3,27 after 

exercise. While the average of abdominal width was 18, 64Í4,14 before exercise, it has become 18,01Í6,27 after the 

exercise. While the average of the extensive hip area was 78, 05Í6,01, it has become 94,29Í5,64. While the average of 

abdominal area was 93, 97Í8,91 before exercise, it has become 90,82Í8,24 after the exercise. The results are expressive 

statistically.(p<0,05)              

 Discussions and Conclusion: some differences which are apt to characteristic of exercises, in muscles have 

been seen.With the conscious and regular exercises, both adscititious weights are losen and also these anomalies are 

reduced at the result of the exercise protocol for eight weeks.Moreover, if they attempt more,the anomalies can 

disappear. 

Key Words: women, posture, exercise. 

 

 

 Introduction  

 

 Posture is the pose shape of body parts 

with each other.It is also component of all parts at 

any time (F.P. Kendall, E.K., Mc Ceary P.G 

Provance (1993). Posture is related not only with 

normal or pathology but also with gravity.(A. 

Livanelioĵlu,  S. Otman1994). 

Genetic, Anatomical, Physiological, 

Cultural,Peripheral, Vocational,Technological and 

Emotional State affects posture. Furthermore, 

clothing, nutrition and gender can affect posture. 

The most important matter is postural mistake that 

occurs at the result of false habits and philistinism 

B. Leveau and B.Berndehart, 1984, N., Teymori, 

1992, R.Cailliet, 1992). Ligaments and muscles 

must be in balance for correct posture.The 

imbalance in disordered posture causes pain with 

tiresome,assymmetry in skeleton and nociceptive 

alerts.(pressure on definite nevre fibres).Weight diffuses to 

all parts of the body,shock is absorbed,explicitness of 

action is kept ande necessary actions for stability and 

mobility are controlled independently with the correct 

posture (J.Seghers, A. Jochem, A. Shaepen, 2003). The 

aim of this research is to search the local and total 

structural changes in women who go to gyms to lose 

weight,at the result of the exercise protocol that is perpared 

apt to their individual states. 

 

 Method and procedures  
 Women, between 20-40 ages, participated to the 

research volunteerly in Konya. They have not been 

interested in sports before and they were chosen with 

sample method.The hypertrophic measures of women were 

taken by using accurate tape measure and glass plaque 

were used to analyse posture. In the light of the data, each 

participant put into practice the exercise for eight weeks 

that is prepared for their postural structure and according 

mailto:farsla@gazi.edu.tr
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to intensity of structural anomaly.The eight weeksô 

exercise is three days in a week and it is from easy 

to hard. 

 In the evaluation of data SPSS (statistical 

package for social sciences) package programme is 

used and by applying paried sample t test measures taht are 

taken before and after the exercises have beencompared. 

 

Results

 

Table 1:The Average of Womenôs Width and Height Measurements before and after Exercise and Statistical Values 

 

 

Table 2: Womenôs Hypertrophic Measurements Values Before and after the Exercise 

 

N =  35 SD Before 

exercise 

SD After exercise Differen

ce 

t P 

X ±Ss 

 

X ±Ss 

1 Average of femur 

zone 

3 55,35±3,96 3 52,98±3,83 2,37 -1,40 0,169 

2 Average of tibia zone 

left 

2 35,35±2,98 2 34,64±2,84 0,71 -0,29 0,768 

3 Average of tibia zone 

right 

2 35,97±2,89 2 34,77±2,79 1,2 0,57 0,571 

4 Widest hip zone. 3 98,05±6,06 3 94,92±5,64 3,13 5,56 0,000* 

5 Crotch zone left 3 62,22±5,15 3 60,11±4,85 2,11 1,07 0,292 

6 Crotch zone right 3 62,21±5,52 3 60,27±4,80 1,94 -4,36 0,000* 

7 Knee zone left 2 37,28±2,76 2 36,37±2,69 0,91 -1,35 0,183 

8 Knee zone right 2 37,45±3,11 2 36,47±2,65 0,98 2,91 0,006* 

9 Abdominal zone 3 93,97±8,91 3 90,82±8,24 3,15 -7,93 0,000* 

10 Intra mamills zone 3 91,28±7,68 3 89,11±7,30 2,17 -0,42 0,676 

11 Hip zone 4 104,02±7,95 4 100,58±7,38 3,44 1,97 0,057 

12 Breast zone 2 78,98±8,06 2 77,28±7,29 1,7 5,38 0,000* 

*P<0.005 

Discussions 

In this study, at the result of the exercise 

protocol, according to Table 1; while the average 

values of body weight before exercise was 

48,00±92,00, after exercise it has become 

46,00±88,00 and the odds is 3,24 kg. Although 

there is a definite difference between the averages, 

the result is found meaningless 

statistically.p>0.005. It is thought that the reduction 

of difference between the averages represents the 

reduction of the rate of lipid in the body and the 

lose of weight thanks to exercise.It is told that 

while the rate of lipid in the body is reducing with 

exercise, the mass of muscles that occurs as a result 

of hypertrophe,increases (Y.Kaya, 2003). 

In Table 1, while the Sitlional width 

measures of subjects was 44,77±3,65 before the 

exercise,it has become 43,52±3,47 and the odds is 

1.25 cm.It is seen that results are 

expressive(p<0,005). The difference between the 

findings is suitable with the study of Y. Kaya, 

1991, and it is thought that the reductions result 

from the adductorôs closing up to the upper 

extremite to the body. 

 N =  35 

 

SD Before 

exercise 

SD After exercise Differ

ence 

t P 

X ±Ss 

 

X ±Ss 

1 Height 3 1,61±5,43 3 1,61±5,43 0,00 1,00 0,324 

2 Weight 5 64,36±10,32 5 61,12±9,93 3,24 1,43 0,160 

3 Width of hip 3 34,10±3,03 3 32,04±2,84 2,06 0,94 0,353 

4 Olecrenal width 3 42,34±3,73 3 41,05±3,32 1,29 0,00 1,000 

5 Sētlēonel width 3 44,77±3,65 3 43,52±3,47 1,25 10,27 0,000* 

6 Caput fibular width 2 24,55±2,15 2 23,58±1,99 0,97 2,38 0,023* 

7 Bēthorachanteric width 3 29,3±3,12 3 26,67±3,27 2,63 4,01 0,000* 

8 Abdominalwidth 2 18,64±4,14 2 18,01±6,27 0,63 7,21 0,000* 

9 Abdominal depth 2 22,97±3,68 2 20,55±3,44 2,42 0,00 1,000 

10 Distancebetween 

malleols 

1 16,98±1,62 1 16,70±1,64 0,28 3,94 0,000* 

11 Distancebetween first 

metatorcells 

2 15,80±1,54 2 15,62±1,58 0,18 2,095 0,044 
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When we look at the averages of 

Bithorachanteric width, while they were 29,3±3,12 

before the exercise, they have become 26,67±3,27  

and the odds is 2,63 (Table 1). The results look 

expressive statistically.(p<0,05).It is thought that 

the reduction of Bithorachanteric width results from 

the reduction of soft fibres like lipid on trochanter 

majors. 

In Table 2 it is seen that while the average 

of the widest hip zone was 98,05±6,06 before 

practice, it has become 94,92±5,64 and the odds is 

3,13.  The results are important stastically. 

(p<0,05). It is defined that since the most 

convenient zone which lipid fibres maximal occurs 

in women,at the same time because of 

exercise,hypertrophe can ocur and lipid fibres can 

turn into muscle fibres and the practice increases 

effiency. (A.C. Leon and et all.,2007), have 

determined that at the researches on sedentary 

women and the ones who are not interested in 

sports there is an essential and statistical differency 

in hip width before and after exercise. It shows 

parallelism with the study. 

InTable2, the average of crotch zone, leg 

zone right before exercise was 62,21±5,52. After 

the exercise, it has become 60,27±4,80 and the odds 

is 1,94.It is expressive statistically (p<0,05). The 

hypertrophic differency in right legs is less than left 

legs because the right legs are used more in daily 

life. The hypertrophe in the study and hypodermic 

lipid fibresô reduction can be related to this.At the 

same time the right of crotch zone leg zone , is 

being practiced more, in comparison with the left 

ones and for this reason it is important statistically. 

It is seen clearly that the average of 

abdominal zone and the breast zone before exercise 

differentiate with the one after exercise.It is also 

important statistically (Table 2), (p<0,05).It is 

thought that the clear difference between the 

averages and its being important statistically result 

from subjectsô losing weight and slimming after the 

exercise programme.(L.I. Melinda and et all. 2003) 

have determined in a research on women that,after 

the exercise, there are essential differences in the 

average and the percentage of abdominal zone. 

They show parallelism with ths study. 

Conclusions 
As a result, when we look at the 

characteristic structuring of daily actions and most 

of the hypertrophic findings in the exercise, we see 

a lot of changes. 

It is seen that some differences in muscles 

ocur apt to charasteristics of each exercise.It is 

thought that with the exercises that are standardized 

consciously and done regularly, over weights are 

losen and in paralel with this, anomalies can be 

reduced.As a result of eight weeksô exercise 

protocol and if it is practiced longer, the anomallies 

disappear. 
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SUMMARY  

 Objective: This research is made to determine the factors which affect the success and failure of the 

sportsmen competing at elite level in the branch of Muay-Thai in Turkey championship. The universe of the 

research involves Muay-Thai sportsmen at elite level and participating to Turkey Championship. The sampling 

group is constituted by 80 successful and 80 unsuccessful sportsmen in Turkey Championship. Method: In the 

research, a survey has been made to determine the factors affecting sportsmenôs success and failure and by 

interviewing face to face with sportsmen participating to competition, dates have been collected. The findings 

have been analyzed statically by using frequency method. Discussions and Conclusion: After the research 

which has been made to determine the factors affecting the success and failure of sportsmen participating to 

Muay-Thai Turkey Championship, has been carried out, it can be conclude that while many factors are well to 

the fare in successful sportsmen, in failed sportsmen motivation, stress, regular training and lack of strategy are 

well to the fare. 

Key words: Success, Failure, Muai-Thai, Sports 

 

 

              Introduction  

              

The Far-Eastern sports are made to gain 

physical fitness, defense and mental discipline.       

(N. Merrilee, M. A. Zetaruk, D.Z.Violan, J.Lyle, M. 

2000, Savaĸ S., Uĵraĸ A., 2004) Muai-Thai is a 

type of martial arts of Thailand which allows 

boxing, kicking, using of knee and elbow. It is a 

branch of sports which provides physical and 

mental evolution and emphasizes discipline and 

respect momentously (C.Boykin  2002, S.Gartland, 

M. H. A. Malik and M. E., Lovell 2001).The 

concept of success is approached in terms of two 

aspects. In the first one, it is evaluated according to 

that a sportsmanôs fulfilling a movement function. 

In the second one ,success shows the result of this 

sports activity (C. Ķkizler, 1994). Motivation is 

defined as mechanisms which direct organism to 

behavior, determine the regularity and permanence 

of these behaviors and provide various interior and 

exterior factors determining and giving aim to 

behavior and working of these factors (A. Aydēn, 

2001). One of the factors affecting the success of 

the sportsman is the trainer. The trainer makes 

private practices to make the sportsman successful 

and to have the sportsman gain factors like 

motivation and necessary personality features. 

However a sportsman is capable and he practices, 

he needs help of trainer to win (E.Baĸer, 1998). The 

aim of this study is to determine the factors 

affecting the success and failure of the sportsmen 

participating to Turkey Championship in the branch 

of Muai-Thai. 

 Material and MethodThe aim of the 

research is to determine the factors affecting the 

success and failure of elite sportsmen competing at 

Muai-Thai Turkey Championship in Antalya. The 

system of the research involves sportsmen who 

participate to Turkey Championship and compete at 

Muai Thai at an elite level. The sampling group is 

constituted by 80 successful and 80 unsuccessful 

sportsmen in Turkey Championship. Dates 

have been collected to achieve the goal of the 

research in two ways. Firstly, the literature related 

to the subject has been scanned and then a survey 

has been made to determine the factors affecting the 

success and failure sportsmen for the aim of the 

research. Dates have been collected by interviewing 

face to face with sportsmen participating to the 

competition and by defining 24 survey questions 

one by one under a headline which have been 

measured in SPSS program, answer chicks to each 

defined question have been coded numerically. 

After all the question forms have been enrolled to 

the SPSS program, by taking frequencies and 

percentages of each question, table documentaries 

have been developed. 

Discussions 

 There have been an intense stress and 

anxiety on sportsmen in competition period. If they 

can not be controlled, they can affect success and 

performance of the sportsmen negatively and they 

can cause failure (V.Yēlmaz, Z.Korunç, 2004). 

Essentially, to prevent the factor of failure which is 

a negative result for sportsman and trainer, the 

factors causing failure should be determined. 

 Therefore; in the study to determine the 

factors affecting success and failure of sportsmen 

participating to Muay Thai Adults Turkey 

Championship, the factors like strength, resistance, 
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flexibility, family, climate referee, practicing 

regularly, the place they are practicing, technique 

dominance, tactic dominance, being coordinated 

better than rival, physical fitness, diet, saloon and 

materials are assessed individually on 80 successful 

and 80 unsuccessful sportsmen. At the result of the 

assessment, it can be seen that while in the success 

of the successful sportsmen, many factors are well 

to the fore, in the failure of unsuccessful sportsmen, 

only motivation, stress, lack of regular practice and 

lack of tactic are well to the fore. According to 

M. Akandere, 2000, this negative effect of 

motivation and stress on sportsmen shows 

parallelism with the study of M.C. CUE, 1984, 

named as ñStress in Junior Mecal Students, 

Relationship to Personality and Performanceò (M. 

Akandere, 2000, M.C. Cue 1984). M. G¿m¿ĸ and et 

all.,2006, have cited that in their study named as 

ñExamination of Instant Anxiety Level according to 

Score Sequence in Professional Football Teamsò, at 

the result of subjective assessment of sportsman, 

the perception of possible failure is certainly 

followed by anxiety reaction (M. G¿m¿ĸ, 

I.T.Ulusoy., F.Yamaner, T.C.Akalēn, 2006). In the 

study of V.Yēlmaz and et all.,2004, named as ñThe 

relation between the Anxiety Levels before and 

after Competition Performance ò,when it is thought 

that sportsmen have too intense stress and anxiety 

in competition periods, it has been concluded that 

uncontrolled anxiety case affects performance  of 

sportsmen negatively and it also causes failure 

(V.Yēlmaz, Z.Korunç, 2004). In the study of 

Çoksevim and et all., 2006, named as ñhe Inventory 

Findings of the Permanence, Circumstance and 

short symptom in Kick Boxing sportsmen before 

and after matchesò, the study has been made on 20 

national sportsmen in the branch of Kick Boxing 

and it has been observed that in competition sports, 

even in sportsmen at upper level, there is an intense 

anxiety before the match (B. Çoksevim., N. Sarētat, 

2006).The reason of this is determined as the cause 

of sportsmenôs being sensually stressful before the 

competition can be the excitement of being elite 

sportsman, heavy concentration, getting a high 

degree and the thought of being champion. These 

studies support our research results. 

 
Conclusions 

 It appears that each one of the factors 

affecting failure of sportsman related to one 

another, and if there is a lack of one of them, it 

causes failure of sportsman. Therefore, until the 

competition time, the conditions before 

competition, the relation between trainer and 

sportsman, the frequency and regularity of training 

affect both success and failure of sportsman. So, it 

is thought that trainers and families of sportsmen 

should be made conscious. 
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Findings 

Table 1: The interior and exterior factors affecting the success of subjects participating to the research  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: The interior and exterior factors affecting failure of the subjects participating to the research 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Variables 

Yes No Partially  

N % N % N % 

The effect of strength 27 33,8 47 58,8 6 7,6 

The effect of resistance 25 31,3 48 60,0 7 8,8 

The effect of flexibility 22 27,5 47 58,8 11 13,8 

The effect of motivation 56 70,0 20 25,0 4 5,0 

The effect of stress 50 62,5 24 30,0 6 7,5 

The effect of trainer 18 22,5 61 76,3 1 1,3 

The effect of family 11 13,8 65 81,3 4 5,0 

The effect of balanced diet 19 23,8 47 58,8 14 17,5 

The effect of climate 16 20,0 57 71,3 7 8,8 

The effect of saloon 16 20,0 59 73,8 5 6,3 

The effect of  practicing regularly 44 55,0 28 35,0 8 10,0 

The effect of the place they are practicing 18 22,5 57 71,3 5 6,3 

The effect of materials they are using  23 28,8 48 60,0 9 11,3 

The effect of technique dominance 33 41,3 37 46,3 10 12,5 

The effect of tactic dominance 37 46,3 31 38,8 12 15,0 

The effect of being coordinated better than 

rival 

34 42,5 36 45,0 10 12,5 

The effect of being well of their conditions 40 50,0 33 41,3 7 8,8 

 

Variables 

Yes No Partially  

N % N % N % 

The effect of strength 68 85,0 5 6,3 7 8,8 

The effect of resistance 75 93,8 3 3,8 2 2,5 

The effect of flexibility 69 86,3 5 6,3 6 7,5 

The effect of motivation 72 90,0 2 2,5 6 7,5 

The effect of stress 35 43,8 31 38,8 13 16,3 

The effect of the trainer 75 93,8 3 3,8 2 2,5 

The effect of the family 50 62,5 20 25,0 10 12,5 

The effect of balanced diet 52 65,0 17 21,3 11 13,8 

The effect of climate 22 27,5 49 61,3 9 11,3 

The effect of saloon 41 51,3 31 38,8 8 10,0 

The effect of practicing regularly 72 90,0 7 8,8 1 1,3 

The effect of the place they are practicing 70 87,5 6 7,5 4 5,0 

The effect of materials they are using 51 63,8 21 26,3 8 10,0 

The effect of technique dominance 70 87,5 3 3,8 7 8,8 

The effect of tactic dominance 74 92,5 2 2,5 4 5,0 

The effect of being coordinated better than rival 73 91,3 1 1,3 6 7,5 

The effect of being well of their conditions 70 87,5 6 7,5 4 5,0 

The effect of the competition referees 18 22,5 53 66,3 9 11,3 
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Abstract 

 Objective: The target of this study is to research the techniqueal analysis of competition and the techniques 

which are effectiand on success in 17th Men World Taekwon-do Championship, 2005.  

 Method: Surrounding of the research consists of 31 sportsmen winning elimination competitions in 

Championship.  Semi final and final competitions recorded by World Taekwon-do Federation have been watched on 

DVD and video analysis has been done. That the countries have used which techniques most to get the achievement in 

competitions is researched by examining usage frequency and numerical values of applied techniques according to 

rounds for all competitions in championship. 

 Results: Ķt is found out that the total points of the techniques used in all rounds throughout semi final and final 

competitions in Championship, is 277. The dispersion of this total point in semi final and final competitions according 

to rounds: it is 53 in 1. Round, 60  in 2, Round, 83 in 3. Round in semi final competitions; it is 18 in 1. Round,  25 in 2. 

round and 38 in 3.round in final competitions. 

 The pailding technique is used most. While they are attacking, the most applied technique is contra-pailding 

through semi final and final competitions. Korea becomes the first in contra-pailding, getting 31, the highest points.  

Iran becomes the second, getting 14. 

 Conclusions: Generally, Contra Pailding Technique is applied with 57 points in semi final competitions in15 

matches and 45 rounds, with 25 points in final competitions in 8 matches and 24 rounds; Direct Pailding Technique is 

applied with 41 points in semi final competitions in 16 matches and 48 rounds, with 15 points in final competitions in 8 

matches and 24 rounds and Pailding-in Lap Technique is applied with 52 points in semi final competitions in 16 

matches and 48 rounds, with 18 points in final competitions in 8 matches and 24 rounds. 

Key words: Video analysis, Taekwon-do, Competition   

 

 

Introductēon 

The history of Taekwon do goes back to 

2000.the monuments on which Taekwondo doers 

expressed their art haand been found on the walls of 

tomb belonged to Kogurya Dynasty (R.Chun,  C.A. 

Santa Clarita,. 1975). Until the end of the second world 

war, fighting arts were not known by Europan people 

so much, that those who took place in Pasific wars 

learned figthing arts made people interested in 

Taekwondo. In the of 1950ôs to meet the demands for 

formalTaekwondo, a few Koreaaan Taekwondo 

masters imigrated to the West (T.E.Lee, 1989). Thus, 

some parts of figthing arts were added fitness classes 

and applied in the USA (M.S.Olson, 1999). 

Taekwon do consists of sudden and symetric 

action items in Karate, and more fluent and circular 

action items in Kung Fu. Studens firstly learn main 

stopping, boxing and kicking techniques after that they 

start to learn how to combine this knowledge with 

boxing and regular acting without touching. As lon as 

Taekwondo doers deandlop their skill, techniques and 

knowledge, they act according to their belt leandl 

serials. There is a belt-colour system from beginner 

leandl (white belt) to advanced leandl (black belt). 

Advanced leandl sportsmen are distinguished being 

awarded with liens (dan) from one to ten in black-belt 

leandl (D.R.Law, 2004).  

Taekwon do or Olympic Taekwon do 

competition is a complete touch sports in which winner 

are defined by high score or knock-out. Points are 

gained by means of kicks and fists when they are done 

in the area that is regarded as legal. In a Taekwon do 

competition, in general, most points are gained by 

means of kick techniques more (approximately 80%, 

90%) rather than boxing techniques.  Sportsmen must 

produce enough power to get points from these actions 

(J.O.Koh, E.J. Watkēnson, 1999).  

In researches done before, it is emphasized that 

Taekwon do training and Taekwon do poomses (action 

series that come one after the other) belonged to 

general Taekwon do improand cardiorespirator 

durability and general physical talent (W.Pieter, D. 

Taafle, J.Heijmans, 1990, D.Young, 1992, 

A.E.Melhim, 2001).  

Improandment of Taekwon do: after it has been 

built up Olympic sports statue by international olympic 

assembly: it has become andry popular fighting art in 

the world. Many countries haand giandn importance to 

it and each day with one million paticipant, it has been 

applied at all age groups (A.E. Melhim, 2001, M.S. 

Olson, 1999).  

  

Materēal and method 

The video analyse of 31 men who won semi 

final and final of election competitions in 17th Women 
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Taekwon do world championship that was held in 

Madrid, Spain in 2005 has been done.   

  All semi final and final recorded by World 

Taekwon Do Federation haand been watched on DVD 

and they haand been analysed as all techniques used in 

all rounds and their numeric values according to a 

competition liner deandloped by researchers.    

Examining the frequency of applied 

techniques in all rounds in the competitions,   that 

countries which won the games used mostly which 

techniques and their numeric values haand been 

researched.   

Findings 

 Ķn World Taekwon Do Championship 54 Kg 

Men Semi Final and Final Competitions used 

techniques and Dispersion of Points,  

SEMI FINAL (MEXĶCA- KOREA): Ķn 1. Round of 

Mexica 1 direct pailding, 1 pailding in lap and against 

1 dollyo çhagi Korea did not use any scorer techniques.  

Mexica applying in 2. Round pre-step pailding 

techniques while scores, Korea applying 2 pailding in 

lap of technique made point. While Mexica used 2 

contra pailding, 1 direct pailding, 2 contra bando 

dollyo of techniques in 3. round,  Korea used 1 direct 

paildingi as technique.   

SEMI FINAL (ĶRAN-RUSSĶA): Of Ķran sportmen in 1. 

Round 2 pre-step pailding and against 1 contra pailding 

of technique, Russia used 1 pailding in lap of 

technique, in 2. Round while Ķran used 1 contra dwit 

çhagi of technique, Russia used 1 dollyo çhagi of 

technique , in 3. Round of Ķran 1 double pailding and 1 

direct pailding against of technique, Russia applying as 

technique 1contra dwit çhagi made point. 

FĶNAL (ĶRAN-KOREA): Ķran could not score in 

1.Round, in 2. Round used 1 contra pailding of 

technique and against Koreaa used 2 direct pailding, in 

3. round against of Ķran 1  double pailding of 

techniques,  Koreaa  used 4 contra pailding as 

technique. 

 58 Kg Mens used techniques in Semi Final 

and Final Competitions and Dispersion of Points; 

SEMI FINAL (VĶE-KOREA): Vietnam in1ï2ï3. 

rounds and could not scores, Korea applying 2 direct 

pailding in 1. round, in 2.round 1 pailding in lap and 3 

dollyo çhagi, in 3. round 1 direct pailding technique 

made scores.  

SEMI FINAL (ĶRAN-THA): Of Ķran soportmen in 1. 

round 2 contra pailding and 1 direct pailding technique 

against, of Thailand 1 contra pailding, in 2. round of 

Ķran used 3 contra pailding and 1 pailding in lap 

technique against 1 pailding in lap and 1 contra 

pailding of technique, in 3. Round Ķran used 2 pre-

contra pailding, 1 contra pailding and 1 pailding in lap 

of technique Thailand used 2 pailding in lap and 1 

direct pailding of technique.  

FĶNAL (ĶRAN-KOREA): Against of Ķran sportmen 

in1. Round direct pailding of technique, Korea used 1 

direct pailding and 1 contra dwit çhagi of technique, in 

2.round while of Ķran used 1 pre-step pailding and 1 

contra pailding of technique, Korea used 1 contra dwit 

çhagi and 1 direct pailding of technique, against in 3. 

round Ķran 2 contra pailding and 2 direct pailding of 

technique, Koreaa applied 2 direct pailding and 3 

contra pailding as technique. 

 62 Kg Mens used techniques in Semi Final 

and Final Competitions and Dispersion of Points; 

SEMĶ FĶNAL(BRZ-ISR): While Brezilya used 1direct 

pailding of tecnic in 1. Round, Ķsrail applying   of 

technique 1 contra pailding made score, against of 

Brezilia in 2. round 1 gimlet pailding and 1 step 

pailding technique, Ķsrail used 1 contra dwit ­hagi and 

1 contra pailding of technique; while Brezilya used 2 

pailding in lap,  2 contra pailding and 1 dwit çhagi of 

techniques in 3. round, Ķsrail used 2 pailding in lap as 

technique. 

SEMĶ FĶNAL(TUR-KOREA): While Turkey used 1 

pre-contra pailding and 1 pailding in lap of technique 

in 1. Round, Korea used 1 pailding in lap, in 2. round 

of Turkey 2 contra pailding, 1 direct pailding and 1 

pailding in lap against of technique, Korea used 2 

pailding in lap and 2 direct paildingi as technique. 

FĶNAL(BRZ-KOREA): Against Brezilia 1 direct 

paildinge in 1.round, while Korea used 1 contra 

pailding, in 2. Round Brezilia used 1 contra pailding of 

technique; Korea used 1 direct pailding, in 3. Round, 

against of Brezilia 1 dwit çhagi and 1 contra pailding, 

Koreaa used 2 pre-contra pailding, 1 double pailding 

and 1 pailding in lapi as technique. 

World Taekwon Do Championship 67 Kg Mens used 

techniques in Semi Final and Final Competitions and 

Dispersion of Points; 
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SEMĶ FĶNAL(ESP-KOREA): While Ķspanya used in 1. 

round 1 pre-step pailding of technique, Koreaa used 1 

pre-step pailding of technique; against of Espania in 2. 

round 1 pailding in lap technique, while Koreaa used 1 

contra pailding of technique and 3. Round Espania 2 

direct pailding of technique, Koreaa used 2 contra 

pailding and 1 pre-double paildingi as technique. 

SEMĶ FĶNAL(NED-USA): Ķn 1. And 2. Rounds 

Holland and America neither sportmens scored, against 

Holland of in 3. Round 1 pailding in lap technique, 

America used 2 direct pailding and 1 contra paildingi 

as technique. 

FĶNAL(USA-KOREA): WhileAmerica used in 1. 

round 1 direct pailding and 1 pre-double pailding of 

technique, Koreaa applying 1 contra pailding of 

technique made point; Against America of in 2. round 

1 direct pailding of technique, Korea 1 pailding in lap 

of technique; against of America sportmen in 3. round 

1 pailding in lap, 2 contra pailding and 1 double 

pailding in lap of technique,  of Korea used sportmen 3 

pre-contra pailding as technique. 

 72 Kg Mens used techniques in Semi Final 

and Final Competitions and Dispersion of Points; 

SEMĶ FĶNAL(RUSSĶA-ANDN): While Russia used in 

1. Round 2 direct pailding of technique Andnedik used 

1 pailding in lap of technique. When Russia did not use 

any score Ķn 2. round, Andnedik used 1 contra pailding 

of technique. Against of Russia 2 pailding in lap in 3. 

Round, 1 contra pailding and 1 pre-double pailding of 

technique, Andnedik used 1 contra pailding and 1 pre-

pailding as technique.  

FĶNAL(RUSSĶA-ĶRAN): While Russia made a point 

that applying 1 pailding in lap of technique in 1 round, 

By applying 1 pailding in lap of technique Ķran made a 

point.  When Russia did not use any score Ķn 2. round, 

By applying 1 contra pailding and 1 pailding in lap of 

technique Ķran made a point. Russia used 1 double 

pailding of technique in 3. round, Ķran used 2 pailding 

in lapi as technique. 

 78 Kg Mens used techniques in Semi Final 

and Final Competitions and Dispersion of Points; 

SEMĶ FĶNAL(USA-ESP) :  While America used 1 

pailding in lap of technique in 1. round Ķspanya did not 

use any score. Against of America 1 double pailding 

and 1 pailding in lap of technique in 2. round, Ķspanya 

used 1 direct pailding of technique; America did not 

use any point in  3. round, Ķspanya used  2 contra 

double paildingi as technique. 

SEMĶ FĶNAL(AUS-ĶRAN) : While Aus used 1. round 

1 contra double pailding and 1 kucakta double pailding 

in lap of technique, Ķran used 3 pailding in lap of 

technique. Against of Aus 1 direct pailding of 

technique in 2. round, Ķran applied 1 contra dollyo and 

1 pailding in lap of technique. While Aus applied 3 

double pailding of technique in 3. Round, Ķran used  2 

contra pailding and 1double pailding as technique. 

FĶNAL(ĶRAN-USA) : Ķran did not use any score in 1. 

Round, America used 2 contra pailding of technique.  

Against of Ķran 2 pailding in lap of technique in 2. 

round, America applied 1 double pailding. Ķran applied 

1 pailding in lap of technique in 3. Round, America 

used 1 gimlet pailding as technique. 

 84 Mens used techniques in Semi Final and 

Final Competitions and Dispersion of Points; 

SEMĶ FĶNAL(KOREA-ĶRAN) : As technique1 

pailding in lap applied against of at 2 contra pailding in 

 

67 kg 

Round Contra 

pailding 

Direct 

pailding 

Kucakta 

pailding 

Kucakta 

double 

pailding 

 

Contra 

dwit 

çhagi 

Önden 

double 

pailding 

Ön 

contra 

pailding 

TTL 

PN 

M 

ESP 

SEMĶ 

FĶNAL 

1.round       1 4 

2.round   1     

3.round  2      

K 

KOREAA 

SEMĶ 

FĶNAL 

1.round       1 5 

2.round 1       

3.round 2     1  

M 

NED 

SEMĶ 

FĶNAL 

1.round - - -  - - - 1 

2.round - - -  - - - 

3.round   1     

K 

USA 

SEMĶ 

FĶNAL 

1.round - - -  - - - 3 

2.round - - -  - - - 

3.round 1 2      

M 

USA 

 

FĶNAL 

1.round  1    1  7 

2.round  1      

3.round 2  1 1    

K 

KOREAA 

FĶNAL 1.round 1       5 

2.round   1     

3.round       3 

GENEL TPLM POĶNTS 7 6 4 1 - 2 5 25 
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1. round; 1 double pailding and 1 pailding in lap used 

against of 3 contra pailding in 2. round; 2 pailding in 

lap and 1 contra pailding applied against of 2 contra 

pailding and 1 direct paildinge in 3. round. 

SEMĶ FĶNAL(FRSA-ESP) : As technique 1 contra 

pailding and 2 contra ön pailding used against of 2 

direct pailding and 1 contra pailding in1. round; 1 

direct pailding and 1 naeryo çhagi against of 1 double 

pailding in 2; 1 contra pailding and 2 direct pailding 

against of 2 direct pailding and 1 contra pailding in 3. 

round. 

FĶNAL( KOREA-ESP) : In red corner could not any 

takeagainst of  2 contra pailding and 1 pailding in lape 

in 1. round; 2. round 1 contra pailding and 2 pailding in 

lape karĸēlēk kērmēzē kºĸe 1 direct pailding; In red 

corner applied 1 double pailding agaist of  1 pre-contra 

pailding as technique in 3. Round. 

 +84 Kg Mens used techniques in Semi Final 

and Final Competitions and Dispersion of Points; 

SEMĶ FĶNAL(ĶTA-MOR) : As Italy applied 2 direct 

pailding of technique in1. Round, Morocco used  3 

contra pailding and 1 direct pailding of technique; 

Morocco used 1 pailding in lap of technique against of 

Italy 1 contra pailding of technique  in 2. Round; Italy 

applied 1 contra pailding in 3.round, Morocco used 1 

direct pailding and 1 contra pailding of technique 

against of 1direct pailding and 1 pailding in lap of 

technique. 

SEMĶ FĶNAL(KOREA-ESP) : While Korea used 4 

contra pailding and 1 contra tolyo çhagi of technique in 

1. round, Spain used 2 pailding in lap of technique; 

Spain applied 2 pailding in lap tekniĵi, 2 contra 

pailding and 1 direct pailding of technique against of 

Korea 4 pailding in lap and 2 contra pailding of 

technique in 2. round; Spain used 3 direct pailding and 

2 pailding in lap of technique against of Korea 1 contra 

pailding of technique in 3. round. 

FĶNAL(ESP-MOR): Morocco applied 2 pre-contra 

pailding of technique against of Spain 1 contra pailding 

of technique in 1. Round; Morocco used 3 pailding in 

lap against of Spain 2 pailding in lap of technique in 2. 

round; Morocco applied 1 contra pailding of technique 

against of Spain 2 pailding in lap and 1 direct pailding 

of technique in 3. round. 

 

Discussions and conclusions 

31 women took place in semi final and final in 

the end of election competitions in 17th Women 

Taekwon do world championship that was held in 

Madrid, Spain in 2005. 

Total technique points throughout semi final 

and final competitions are 277. When the dispersion of 

this total point is regarded for all rounds of semi final 

and final competitions, dispersion is seen as in 1. 

Round of semi final is 1. Round 53, 2 Round 60 and 3. 

Round 83. Totally, it is 196 points, in final 1.Round 18, 

2.Round 25 and 3, Round 38; totally, it is 81 points. 

According to total point contra pailding with 82 takes 

the first order since it is the most applied one, pailding 

in lap with 70 takes the second and direct pailding with 

23 takes the third points.  

 As it is seen at Table 1, in 54 kgs men semi 

final and final competitions, Korea is the country 

which used contra pailding technique most. 

Additionally, Korea used high level hit on head dolly 

change technique which is thought highly difficult in 

semi final.   

Iran in 58 kg men contra pailding technique in 

semi final 8 points. Korea is which used most directt 

pailding of technique with 7 points and in semi finalde 

used high level hit on head contra dollyo of technique. 

Thailand and Ķran made from pailding in lap of 

technique 3 equal points in Semi final . 

When we look at 62 kgs men the dispersion of 

points and used techniques in final semi final 

competitions, Turkey is which used most contra 

pailding of technique with 6 points in semi final. 

According to the dispersion of pailding in lap in semi 

final and final competitons, Korea is which used most 

with 6 points and at the same time used aynē directt 

paildingi of and naeryo chagi technique which is 

thought highly difficult in semi final.  

In 67 kgs men Korea is which used most 

contra pailding technique in semi final and final 

competitions with 4 points and USA used most direct 

pailding technique totally with 4 points. 

While the pailding in lap technique equal 

dispersion in semi final and final competitions,  Korea 

is which used most pre-step contra pailding technique. 

As it is seen at Table 5, in 72 kgs men semi final and 

final competitions, Iran is the country which used 

contra pailding techniqu most with 4 points. In semi 

final competition, the Andnedik is used most contra 

dwit chagi technique with 2 points. According to the 

dispersion is used of techniques and points at 78 kgs 

men in Semi final and final competitions, general 

totally pailding in lap and double pailding of 

techniques are 9 points. When we look at the 

dispersion of pointôs Double pailding takes the most 

with 4 and Austria is used in semi final. Iran takes from 

Contra pailding 4 points, Besides Iran use high level hit 

on head contra dollyo chagi technique which is thought 

highly difficult in semi final and final. 

In 84 kgs men, Korea is which used most 

contra pailding of technique with 10 points semi final 

and final competitions. While France is used most of 

directt pailding with 4 points in Semi final, Spain takes 

3points. Iran is which used most Pailding in lap of 

technique in semi final and Korea is which used most 

in with 3 points. Additionally, Spain is which used 

naeryo çhagi technique which is thought highly 

difficult in semi final. According to Tablo 8, In +84 

kgs men Spain used pailding in lap of technique totally 

with 9 points in semi final and final and Korea use 

most with 4 points in semi finalde. Besides, Korea 

applies contra dollyo of technique in semi final. When 

we look at the dispersion, Korea is which used most 

Contra pailding of technique the first order with 7 

points in semi final, Morocco is  which used the second 

with 4 points. Spain is used most direct pailding of 

technique totally with 5 points   in semi final and final 

competitions, Italy is used most with 3 points. 
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When we examine, While Korea is wich use 

most contra pailding 31 points and directt pailding 18 

points Korea, Iran the second order in use direct 

pailding of technique with 14 points. While Iran use 

the first order pailding in lap of technique with 18 

points, Korea is which used the second order 16 points. 

Additionally, 5 Korean sportmen were in the final 

match and four of them became champion and one of 

them became the second.  4 Iran sportmen were in the 

final match and one of them became champion and 

three of them became the second. 

As a final, pailding is the general technique 

which was 17th men world Taekwon do championship. 

Sportmen used pailding technique mostly in attacking 

as contra pailding, direct pailding and pailding in lap. 

Korea is which used most Contra pailding of technique 

throughout semi final final competitions and Korea 

takes most of points 31. Iran takes the second order 

with 14 points. As Iran is which used pailding in lap of 

technique the firs order with  18 points throughout 

semi final final competitions in world Taekwon do 

championship, Korea is which used  the second order 

with 16 points. Again Korea is which used most direct 

pailding of technique with 18 points, again Iran takes 

the second order with 5 points. Korea is which used 

most dollyo chagi and naeryo chagi techniques which 

are hitting onto head techniques from 7 hits to 4 hits 

throughout semi final final competitions in world 

Taekwon do championship which are considered as 

high difficult techniques. Koh and Watkēnson (1999) 

stated that total 15hitting onto head techniques were 

used in 1999 World Taekwon do Championship, in 

semi final and final competitions but  in 2005 10th  

women world Taekwon do championship, in semi final 

and final competitions, total 7 hitting onto head 

techniques were used. According to general total 

points, Contra Pailding Technique is applied that  with 

57 points in semi final competitions in 15 matches and 

45 rounds, with 25 points in final competitions in 8 

matches and 24 rounds; Direct Pailding Technique is 

applied with 41 points in semi final competitions in 16 

matches and 48 rounds, with 15 points in final 

competitions in 8 matches and 24 rounds and Pailding-

in Lap Technique is applied with 52 points in semi 

final competitions in 16 matches and 48 rounds, with 

18 points in final competitions in 8 matches and 24 

rounds. 
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Abstract 

The research is a study by the cross, wants to identify a correlation between the results obtained in jump five 

steps takeoff by the junior  in training and the performance achieved by them in the big competitions in the event triple 

jump. 

Research Methods and Procedures: This study used 6 males athlets (18±1.3years) and 6 females 

athlets(16±1.1 years) from Constanta sportclubs, which lies in the first 6 places in the national championships J.II girls 

and boys J.I. Values of variables were collected from documents, training of coaches these athletes, then interrelate and  

statistically calculated.   
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Results: in the event jump five steps without takeoff (average of length of 5 steps) is 15.48m±0.12 (males) and 

13.79m±0.7 (girls) and performance obtained in the competition for triple jump event is 14.62m±0.42 (males) and 

13.02m ±1.2 (girls); difference between jump 5 steps without takeoff and triple jump event is 0.89m±0.17, CV%=19.10 

(for males, junior the first category) and 0.77m ±0.15, CV%=19.48 (second junior girls category). 

Conclusions 

Difference between jump 5 steps without takeoff and triple jump event is 0.89m±0.17, CV%=19.10 (for junior 

boys the first category) and 0.77m ±0.15, CV%=19.48 (second junior girls category). In the boys, the second step of 

triple jump event is approaching the length of 5 jump steps with takeoff 7 steps 4.15 vs. 4.38, for girls 3.79 vs. 3.90.          

Key words:  triple jump, standing jump five steps, athletics, performance, explosive power.  

 

 

 

Introduction  

  The event triple jump is a test that requires a 

unique combination of speed, power and balance. Who 

practice triple jump should have an above average 

capacity to make the sprint and jump, strong muscles 

with a high explosive power and motor skills 

developed. (D. Hazes quote by J. L. Rogers, 2000). A 

significant difference was found between men and 

women triple jumpers in relation to the contribution of 

the step phase to the total distance of the jump (men, 

means = 29.5, SD = 1.46; women, means = 26.7, SD = 

2.94; P less than 0.05). All remaining relationships 

among the kinematic variables studied were found to 

be not significant at P less than 0.05 or were less than r 

= 0.70. The phase ratios of current women triple 

jumpers were similar to ratios that have been reported 

for the novice athlete. (MA, Kilani , C.J.,Widule CJ, 

1990). Study of Clifford Larkins, The University of 

Michigan demonstrated the ration of hop, step, jump by 

triple jump event:                                                    

             HOP      STEP     JUMP 

Milburn (1979)                36.3%     31.3%    32.4% 

Smith and Haven (1982) 33.6%     28.9%    37.5% 

Fukashiro et al.(1981)     36.9%     29.1%,   34.0% 

Hay and Miller (1985)    35.4%     29.4%,   35.3% 

It is known that the explosive force of the 

jumpers is important to obtain high performance. Force 

explosive and dynamic are developing by plyometric 

method. Eccentric (lengthening) muscle contractions 

are rapidly followed by concentric (shortening) 

contraction in many sport skills. Whenever a long jump 

or triple jumper makes contact with the takeoff board, 

for example, there is a absorption of the shock of 

landing marked by slight flexion of the hip, knee and 

ankle followed by rapid extension of the takeoff foot 

and leg as a jumper leaves the board.(D.A.Chu, 1992). 

One of the exercises used in training the bounce triple 

jump is jump five steps instead of the impetus 3-5-7 

steps. The author above states that the best way to 

improve performance in explosive tests is to increase 

leg power dynamic which leads to increasing step 

length, frequency and the length of jump five steps 

without takeoff.  

 

Hypothesis  
Starting from the idea that if a runner 

improves it s frequency steps from 3.0 to 3.5 steps per 

second, predictive performance of the long jump will 

be 15cm higher, I believe, I can get as obtained the 

next predictive: the result in the event triple jump 

contest will be conditioned by the result of athlete in 

the control event jump five steps takeoff impetus 

obtained in practice. 

 

Research Methods and Procedures 

Participants 

The book is a transvers study which seeks to 

identify the predictions of the results obtained in 

competitive athletes in the triple jump event, the results 

obtained in jump five steps without takeoff, in 

practice, in the week of competition. Results were 

collected from the coaches of 6 boys and girls athletes 

from sport clubs of Constanta, who were ranked in the 

first 6 places in the national junior championships of 

second category. 

Subjects   

 

The subjects are presented in tables 1 and 2 

 

Table 1. Females  athletes, J II (age16±1.1) 

Name Standing 

Jump 5 

steps 

Triple 

jamp 

event 

Difference 

between 

Standing jump 5 

steps and triple 

jump event 

BC 14.5 13.74 0.76 

T.C. 13.6 12.98 0.62 

S.C. 14.8 14.03 0.77 

RA 13.35 12.50 0.85 

MB 13.52 12.50 1.02 

G.M. 13 12.40 0.6 

M=0.77; 

SD=0.15; CV% 

=19.48 

 

Table no. 2.Males athletes, J.II(age 17±1.3) 

Name 

Standing 

Jump five 

steps  

Triple 

jump 

Deference  

between Standing 

jump five steps 

and triple jump 

event 

D. A. 15.55 15.04 0.51 

V.A. 15.67 15.03 0.64 

S. A. 15.5 14.50 1.00 

H. C. 14.7 13.88 0.82 

S. D. 15.59 14.57 1.02 

B.A. 15.9 14.74 1.36 

 M=0.89, SD=0.17; 

CV%=19.10 
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The study was conducted between 1.10.2004 and 1.03.2009. 

 

Results 

Table 3.  Characteristics results of the subjects 

 

 

Variables 

M ± SD 

Males JI 

(n = 6) 

Females JII 

(n = 6 ) 

 
 

 

Standing Jump five steps  15.48±0.12
 

13.79±0.7 

Triple jump event 
                     

14.62±0.42
 

 

13.02±1.2 

Deference between Standing 

jump five steps and triple 

jump event 

  0.89±0.17 

CV%=19.10             
 

0.77±0.15 

CV%=19.48
 

 

Table 4.   Characteristics results of variables for  the subjects 

 

 

Variables 

M ± SD 

Males JI 

(n = 6) 

Females JII 

(n = 6) 

Average of step length  on 

Standing jump five steps  
3.09±0.07

 
2.74±0.17

 

Average of step length  on 

triple jump event         
4.84±0.14

 
4.34±0.04

 

 
  

Average of deference by step 

length  on Standing jump 

five steps and step length  

on triple jump event              

0.63±0.07
 

1.56±0.01 

 
  

Deference between averages 

of both variables 
1.77±0.9

 
 

1.58±0.05 
 

 

Average of step length   on 

jump five steps 7  run steps  

 

20.79±0.42   

(4.15m=1jump 

step) 

            18.95±0.3 

 (3,79m =1 jump step) 

Average of deference by step 

length  on Standing jump 

five steps and jump five steps 

with 7 takeoff steps 

1.06±0.2               1.05±0.1 

 

Discussions 

In tables 1 and 2 are shown the best results 

achieved by athletes males and athletes females in the 

week of competition of five steps without takeoff and 

triple jump event in the same week. (tab.1 and 2). Also 

we are presented difference (cm) in length on the two 

events estimated by statistical calculation of average 

(M), SD and CV% for females and (tab. 3). In the 

event Standing jump five steps (average of length of 5 

steps) is 15.48m±0.12 (males) and 13.79m±0.7(girls) 

and performance obtained in the competition for triple 

jump event is 14.62m±0.42 ( triple jumpers males 

junior the first category) and  13.02m ±1.2 (triple 

jumpers girls second junior girls category); difference 

between jump 5 steps without takeoff and triple jump 

event is 0.89m±0.17, CV%=19.10 (for males, junior 

the first category) and  0.77m ±0.15, CV%=19.48 

(second junior girls category).           

In table no. 4 we presented the length by average 

of the jump five steps and length of steps in triple jump 

event both the girls and boys.  

Under ideal proportion between steps (M. 

Ballesteros, 1993): Hop 35%, Step 30%, Jump 35% for 

triples jump of our research is: 

HOP     STEP      JUMP 

5.11         4.38        5.11 for triples jump boys  

4.55        3.90        4.55 for triples jump girls  

At boys, the second step of triple jump event is 

approaching the length of 5 jump steps with 7steps 

takeoff 4.15 vs. 4.38, for girls 3.79 vs. 3.90. (tab.no.4) 
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Conclusions 

Difference between jump 5 steps without takeoff 

and triple jump event is 0.89m±0.17, CV%=19.10 (for 

junior boys the first category) and 0.77m ±0.15, 

CV%=19.48 (second junior girls category). In the boys, 

the second step of triple jump event is approaching the 

length of 5 jump steps with 7 run steps 4.15 vs. 4.38, 

for girls 3.79 vs. 3.90.    
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Abstract 

Paper to highlight the implications of FIG Code of Points on floor exercises contest  of Artistic Gymnastics. 

The main method of research, comparative analysis, was applied in the case of exercises presented in the floor 

finals of Olympic Games Athens 2004 and Beijing 2008. Sought to reveal the effects of the new code upon the floor 

exercises characteristics compared with the old code, valid for 2004 Olympic Games. 

The research confirmed the hypothesis that the Code of semnificatife score has implications on the composition 

of exercises and largely determines the content, design, length of the dynamic and the slow parts, the difficulty degree, 

level of expressive movement. 

Key words: artistic gymnastics, composition of floor exercises.  

 

  
Introduction and research objective 

 

The Code of points is the most important 

document that provides guidance for the preparation, as 

well as the basis of objective evaluation and enhances 

the development of sports. It is developed and changed 

periodically by the FIG, the Technical Committee (one 

for boys and one for girls), according to the 

development of Artistic Gymnastics worldwide and to 

the guidelines that may result along the years.  

The Code of points is based on a "Technical 

regulation" (RT) and the FIG's decisions in 

concordance with the trends of evolution in Artistic 

Gymnastics worldwide (male and female). As a result 

there is a code for boys and another one for girls, in 

accordance with the specific of their activities and the 

assessment of their exercises. 

The Code has a gradual systematization of the elements 

in terms of difficulty, in groups, for each apparatus 

separately. The purpose of such systematization is to 

obtain an assessment of the exercises as objective and 

uniform as possible, both on a national and 

international level, to raise the level of knowledge of 

the referees which must know in detail the provisions 

of the Code and apply them without subjective 

interpretations), to help both coaches and gymnasts to 

find the best solutions for the compositions of the 

exercises.  

The Code structure consists of several articles, which 

provide rules regarding the composition and the type of 

the juries, the rights and duties of the referees, coaches 

and gymnasts, the methods for homologating the 

elements, for  calculating the grade, general 

requirements as well as specific requirements for each 

apparatus,penalties (performed by persons with 

different responsibilities; tables with errors - small, 

medium and large), systematizations of elements 

depending on their level of  difficulty (either devalued 

or new and original) and their corresponding graphic 

sign in accordance with the movografic transcription 

system of the exercises in gymnastics. 

Choreography as the dynamic expression of the 

composition, gives sense to carrying out the exercise 

(E. Abruzzini, 1998, quated by M. Manos, 2002) (V. 

Grigore, coord, 2002). 

The general structure of any choreography includes 

several parts (fig. no. 1), connected through a 

relationship of interdependence, thus resulting one the  

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22al-Kilani%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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from the other. The choreography design emphasizes 

composition as a logical engine, precisely ordered from 

the point of view of motric sequences, the relation 

space-time, dynamism and the concordance with the 

musical accompaniment. 

Fig no. 1 

The choreographycal structure of floor 
exercises 
The objectives of the research: to reveal the main 

implications of the FIG Code of points for floor 

exercises in female Artistic Gymnastics.  

Hypothesis: the specific requirements for floor 

exercises as listed in the Code of points in effect at the 

date of a certain competition have significant effects on 

the exercises.  

Research methods and procedures , results, 

discussions. 

The main research method, the comparative analysis, 

has been applied for the exercises presented in the floor 

finals OG in Athens 2004 and Beijing 2008. The 

objective was to highlight the effects of the new Code 

upon the characteristics of the composition of floor 

exercises in comparison with the old code, valid for 

OG 2004, depending on the specific items 

choreography of the exercises.  

The combination (acrobatic choreography, 

dance) in which values diversity and creativity, the 

progressive distribution of elements, rhythm changes, 

plan, position and direction and use the entire 

psychomotric space offered by the apparatus in 

question especially floor, the elementsô difficulty and 

the relantionship with the music.. The combination 

appears as a factor of assessment solely for the note 

"B" for which the penalties goes for:  

 The lack of creative composition; 

 The lack of variety;  

 The lack of progressive distribution of the 

elements leading towards an end correlated 

with the degree of difficulty of the exercise;  

Comparative analysis was made according to the 

following items: content (acrobatic and gymnic), 

duration of the dynamic and the slow parts, the 

duration of the acrobatic and gymnic parts, the 

elements difficulty, the design of the exercise presented 

in the contest (the use of the space), variety, creativity, 

expressiveness. 

 We present below (table no. 1, charts no. 1-4) research 

results.   

               Table no. 1 

Research results 

Itemi   OG 

2004 

OG 

2008 

Content 
Technical elements isolated technical 

elments and bindings 

A 70% 60% 

G 30% 40% 

Parts durations 

dynamic and slow with acrobatic and  

gymnic content 

D 60% 70% 

L 40% 30% 

Degree of difficulty  

Technique  

A 55% 70% 

G 45% 30% 

Design   

levels of work and space covering 
 B I  

Variety  
in the  selection and placement of 

elements, in  alternating  the  parts 

and working levels 

 FB B 

  Creativity  

the originality of the  linkings and 

unity with musical background 

 FB B 

Artististic expressiveness   
Artistic and expressive interpretation 

of  floor composition and musical 

theme 

 B B 

 

The evaluation for the items "design", "variety", "creativity", "expression" was made according to a three-step scale: 

insufficient, good, very good. Grades were awarded points: 1pt. for insufficient, 3pt. for good and 5 pt. for very good. 
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Charts no. 1-4 

 

The analysis revealed that the location of 

technical difficulties (Figure 4, 5)was in accordance 

with to the level of risk they presented, without 

neglecting the balanced distribution throughout the 

area of competition. This enhanced a better 

visualization of the technical content also managing to 

avoid the limitations of the carpet according to the 

official regulations. For every gymnast, the zone 1, 3, 

7, and 9, are of major importance. This represent 

acrobatic diagonals.  

We present in Fig. 2.3, the trajectory and location of 

the acrobatic and gymnic difficulties in the 

compositions. For better illustration, we divided the 

area into nine zones corresponding to the which 

technical difficulties, presented in movement 

(acrobatics diagonal) and in a fixed position (pirouette, 

jump, balance, flexibility and value)and the areas 

where they occur most frequently.  

 

Fig. 2 Catalina Ponor O.G 2004  
Fig 4 The value placed on technical difficulties zone 

(Catalina Ponor) 
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Fig. 5 The value placed on technical difficulties zone  

 (Sandra Isbasa) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Fig. 3 Sandra Isbaĸa O. G.. 2008  

VI.Conclusions  
 

The research confirmed the hypothesis and allowed us 

to formulate the following conclusions:  

- The compositions are related to the specific 

requirements; 

- An increasing level of difficulties of both gymnic and 

acrobatic elements (especially pirouettes and leaps with 

turn);  

- Compliance with the 0072 general requirements  

concerning the compositions; 

- The increasing similarity with the boys exercises  in 

terms of content; 

- High frequency of the same acrobatic and gymnic 

elements and binding  

- Reducing the number of gymnic binding and 

combinations   

- The execution of many movements in the corner of 

the carpet using especially the arms  

- Mainly the use of diagonals  

- Uncovering the entire space provided by the 

apparatus  

- Small walking on shorter distances  

- Reducing the expression and grace specific to the 

females  

- Poor reflection of the musical theme content through 

the design map and variations of specific steps.  
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EFFECTS OF FATIGUE ON THE BALANCE PERFORMANCE AS MEASURED BY 
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Abstract 

The first aim of the study was to investigate the effects of fatigue on balance performance in men and women 

volleyball players. Eighteen volleyball players (9 men and 9 women) from a university volleyball team were examined. 

Subject characteristics were as follows: age (20.39 ± 1.15 years), height (177.2 ± 9.57 cm), and body mass (68.11 ± 

10.62 kg). 

The balance performance of subjects was assessed before and after fatiguing exercise, using the Balance Error 

Scoring System (BESS). Fatiguing exercise was performed on treadmill by using Bruce protocol. To determine 

different between fatigue and nonfatigue BESS scores was used Paired Samples t-test. 

Different between the BESS total scores after fatigue in women volleyball players were not significant (p>0.05). 

Different between the BESS  

Total scores in men and all subjects were significant (p<0.05). These findings suggest that fatigue exercise 

induced by means of treadmill increases postural sway in volleyball players. It is likely that the decreased motor 

performance declines the balance ability of volleyball players, because fatigue has adverse effects on Central Nervous 

System.   

Key words: Balance, BESS, fatigue, volleyball. 

 

 

  

Introduction  

The maintenance and control of posture 

and balance, whether under static or dynamic 

conditions, are essential requirements for physical 

and daily activities (R.Lepers, A.X. Bigard, J.P. 

Diard, J.F. Gouteyron, C.Y.Guezennec, 1997). 

Sports trainings increase the ability of using 

somatosensorial and autolytic knowledge 

improving postural capacity (L. Bringoux, V. 

Marin, V. Nougier, P.A.Barraud, C. Raphel, 2000). 

The experienced athletes generally use specific 

perceptual (sensorial) knowledge in organizing 

posture in relation with the requirements of each 

discipline. (N.Vuillerme, F.Danion, L.Marin, A. 

Boyadjian, J.M. Prieur, I. Weise, V. Nougier, 2001; 

C.D. Davlin, 2004) Postural changes vary 

according to branch of sports (C.D. Davlin, 2004). 

For instance; judo trainings make somatosensorial 

knowledge more important, dancing practices make 

visual knowledge more important (P.Perrin, 

D.Deviterne, F.Hugel, C.Perrot, 2002). 
Postural control or balance can be defined 

as the ability of maintaining support surface with 

minimal action statically and the ability of 

performing an action during maintaining a stable 

position dynamically.( K.M.Guskiewicz, 2001) The 

factors affecting balance involve somatosensorial, 

visual and vestibular system as well as 

coordination, joint range of motion and motor 

responses affecting strength. (L.M.Nashner, 

F.O.Black, C. Wall, C. 3rd., 1982; R.M. Palmieri,  

C.D.Ingersoll, M.L.Cordova, S.J.Kinzey, 

M.B.Stone, M.A. Krause, 2003) Mechanic 

characteristics of muscles is not sufficient for 

responding to the momentum being produced by 

external factors which cause disruption of posture 

during the practicing the movements related to 

sports. Therefore, balance is controlled by central 

nervous system invoking different postural muscles 

when it is required. (A.Nardone, A.Giordano,  

T.Corra`, M. Schieppati, 1990). The central nervous 

system requires proprioceptive, visual and 

vestibular inputs. If any of these inputs are 

damaged, body oscillation increases and muscle 

activity increases at the same time.(V.Dietz,  1992) 
Various physiological mechanisms which 

occur at both central and peripheral levels cause 

fatigue induced reduction of motor control 

(T.D.Noakes, 2000). Muscle fatigue is related to a 

decrease in tension capacity or force output after 

repeated muscle contractions (S.K. Powers, 

E.T.Howley, 1990) The onset of fatigue may be 

attributed to metabolic or neurologic factors 

controlled peripherally and centrally by the 

neuromuscular system.( (S.K. Powers, E.T. 

Howley, 1990,  S.Yeung, A. Au, C.Chow, 1999) 

Fatigue have an adverse effect on neuromuscular 

control.(S.Yeung,  A.Au,  C. Chow, 1999;J.D. 

Watson, J.G. Colebatch,  D.I. Mccloskey, 1984). 

In evaluation of sportsmenôs postural stability, there 

are many methods: Balance Error Scoring System 

(BESS), Star Excursion Balance Test, Kinesthetic 

Ability Trainer (KAT), Romberg Test.( C.T Lee, 

ñSharpening The Sharpened Rombergò, 1998), 

mailto:nerkme@selcuk.edu.tr
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Chattecx Balance System D.( M.W Levine, J.A. 

Ollard, P.G., 1996), Equi Test System (Wrisley, 

D.M., Stephens, M.J., S. Mosley, A.Wojnowski, J. 

Duffy, R.Burkard, 2007) and Biodex Balance 

System (B.L.Arnold, R.J.Schmitz, 1998; A. 

Gioftsidou, P.Malliou, G.Pafis, A.Beneka, G. 

Godolias, C.N.Maganaris, 2006). However, few of 

these tests can be used for immediate sideline 

assessment. Balance Error Scoring System (BESS) 

is a valid and reliable measure method of postural 

stability (B.L.Riemann,, K.M.Guskiewicz, E.W. 

Shields, 1999). The test involves 3 stances (double 

leg, single leg and tandem stances), on both firm 

and foam surfaces, and was found to have an 

intratester reliability coefficient ranging from 0,78 

and 0,96 (K.M.Guskiewicz, S.E.Ross, S.W. 

Marshall, 2001; Valovich, Mcleod T.C., Perrin, 

D.H., Guskiewicz, K.M., Shultz, S.J., Diamond. R., 

Gansneder, B.M., 2004). It is cheaper than force 

platforms, and requires less practice for effective 

administration (B.L.Riemann, K.M. Guskiewicz, 

E.W. Shields, 1999). Therefore, the aim of this 

study was to investigate whether a fatiguing 

exercise affects balance performance in male and 

female volleyball players as measured by the 

Balance Error Scoring 
 Material and Method 

 Subjects 

Eighteen volleyball players (9 males and 9 

females, aged 18-23 years) from a university team 

participated in the experiment. Any subject who 

had suffered a musculoskeletal injury to the lower 

extremity or a head injury during the 6 months 

before testing was excluded from the study. None 

of the subjects presented any history of motor 

problem, neurological disease, or vestibular 

impairment. All gave their informed consent, 

although the specific aims of the experiments were 

not conveyed. The experiment was administered in 

a week after competitive season. 

 Balance Error Scoring System  

Postural control of all participants was 

measured using the Balance Error Scoring System 

(BESS). The BESS test battery requires participants 

to stand unsupported with their eyes closed under 

six conditions, using a combination of two surfaces 

(firm and foam) and three stances (double-limb, 

single-limb, and tandem) (Figure 1). The firm 

surface test was provided by the floor of a 

collegiate gymnasium. The foam surface was 

provided by a 50 x 41 x 6 cm block of medium-

density foam (Airex Balance Pad, Alcan Airex AG, 

CH-5643 Sins/Switzerland). 

One 20-second trial of each test condition 

was performed in the following order: double firm, 

single firm, tandem firm, double foam, single foam, 

and tandem foam. The same order of testing was 

used for each subjectôs pretest and posttest. A 

stopwatch was used to time each of the 20-second 

trials. Participants were scored based upon the 

errors recorded during each of the 6 balance tasks. 

Errors included lifting the hands off the iliac crest; 

opening the eyes; stepping, stumbling, or falling; 

moving the non-stance hip into more than 30
°
 of 

flexion or abduction; lifting the forefoot or heel; 

and remaining out of the test position for more than 

5 seconds.  Error scores were calculated for each of 

the 6 conditions and summed to obtain the total 

BESS score. A full description of BESS scoring 

and reliability has been previously published 

(B.L.Riemann, K.M.Guskiewicz, 2000). Before the 

pretest, subjects were allowed to familiarize 

themselves with the different conditions. They were 

first allowed to try standing on the firm surface. 

Once they comfortable standing on each surface, 

they were instructed regarding the correct 

positioning for each of the 6 conditions. The 

double-leg stance conditions consisted of the 

subject standing with feet together. The single-leg 

stance was performed on the nondominant leg, as 

determined by which limb the subject would not 

preferentially use to kick a ball. The dominant leg 

was positioned so that the hip was flexed to 

approximately 30° and the knee flexed to 90°, 

leaving the foot approximately 20 cm off the 

ground. We instructed the subject not to lean the 

dominant leg on the nondominant leg. The 

nondominant foot was positioned behind the 

dominant foot in the tandem stance, and the subject 

was instructed to maintain the stance with the great 

toe of the nondominant foot touching the heel of the 

dominant foot. For all conditions, we instructed the 

subject to remain still with eyes closed and hands 

on the hips. After the instruction, each subject was 

given 2 familiarization trials on each condition 

before the actual data collection. Previous 

researchers have demonstrated a practice effect in 

which scores on the third day were significantly 

lower than the initial attempt (T.C.Valovich, 

D.H.Perrin, B.M.Gansneder, 2003). We instructed 

the subject to remain as still as possible; if he/she 

moved from the test position, he/she was to return 

to it as soon as possible.  

 

A          B 

               
C       D 
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Figure 1: The 6 conditions of the Balance Error 

Scoring System. A: Double-leg stance, firm 

surface. B: Single-leg stance, firm surface. C: 

Tandem-leg stance, firm surface. D: Double-leg 

stance, foam surface. E: Single-leg stance, foam 

surface. F: Tandem-leg stance, foam surface.  

As the subjects performed each 20-second trial, we 

observed and recorded the number of errors each 

subject made. Examiner stood 2.5-3 m from the 

subject to observe the eyes, hips, and feet at same 

time. Examiner scored all subjects and all trials. We 

confirmed scoring consistency before data 

collection through intra-tester reliability using a 

video camera. All subjects were videotaped 

performing the BESS, and scores of the live and 

videotaped conditions were used to determine the 

intra-tester reliability. ICCs for BESS scores ranged 

from 0.82 to 0.93. 

 Fatiguing Exercise 

Bruce Protocol for fatiguing exercise was 

performed by a treadmill T150 Cosmed S.r.l., 

Italy). The exercise began at a speed of 1.7 mph 

and 10% grade for 3 min (32). The grade and speed 

were increased by 2% and 2.5 mph at the second 

stage, respectively. In each subsequent stage of the 

test, the grade and speed were increased by 2% and 

0.8 mph until volitional exhaustion. Participants 

wore running shoes on treadmill but all BESS 

testing was performed barefoot. Subjects performed 

immediately the posttest after the fatigue protocol. 

A 15-point Borg scale (from 6 to 20) 

(G.Borg, 1970) was used to measure ratings of 

perceived exertion (RPE) in an attempt to quantify 

the amount of exertion experienced by each subject. 

In addition, subjects wore a heart-rate meter (Polar 

Electro Inc., Finland) during the entire duration of 

the fatigue protocol. Heart rates (HR) of the 

subjects and RPE scales were monitored before 

fatigue protocol, at the end each stage and after 

fatigue protocol. RPE scale has been recommended 

for applied investigations of perceived exertion and 

for predictions of exercise intensity during sports 

and rehabilitation (G.Borg, 1982).  

 Statistical analysis 

All analyses were performed using SPSS 

13.0 for Windows (SPSS Inc., Chicago, IL). Values 

are expressed as mean  standard deviation (SD). 

To verify the normality of the measured 

parameters, the Shapiro-Wilks test was used. The 

significance of any differences between the two 

conditions (pretest and posttest) was analyzed by 

paired t-test. A 0.05 significance level was used for 

all analyses. 

 RESULTS 

The subjectsô physical characteristics, the 

average (and  SD) exercise time, HR and RPE 

after exercise are reported in table 1. The means 

(and  SD) for the BESS scores in pretest and 

posttest were shown in table 2. 

 

Table 1: The subjectsô physical characteristics, the 

average (and  SD) exercise time, HR and RPE 

after exercise. 

Variables Women Men Total 

Age (Years) 20.00 

(± 1.22) 

20.78 

(± 0.97) 

20.39 

(± 1.15) 

Height (cm) 168.9 

(± 4.88) 

185.4 

(± 4.06) 

177.2 

(± 9.57) 

Weight (kg) 60.23 

(± 5.93) 

75.98 

(± 8.06) 

68.11 

(± 10.62) 

BMI  21.12 

(± 1.98) 

21.11 

(± 2.50) 

21.62 

(± 2.24) 

Exercise time 

(min) 

12.32 

(± 1.34) 

14.35 

(± 2.24) 

13.33 

(± 2.07) 

HR after exercise 

(beats/min) 

189.4 

(± 6.15) 

192.8 

(± 6.69) 

191.11 

(± 6.46) 

RPE after exercise 18.67 

(± 1.00) 

18.78 

(± 1.56) 

17.72 

(± 1.27) 

 

Table 2: The BESS Scores of volleyball players in 

pretest and posttest 

 Firm 

Surface 

Foam Surface Total BESS 

Scores 

Pretest     

Women  2,00  1,90 12,89  4,28 15,33  6,42 

Men 2,56  2,19 14,78  3,15 17,33  4,66 

All Subjects  2,28  2,02 13,83  3,78 16,33  5,54 

Posttest     

Women  4,11  2,26 14,00  2,69 18,22  2,54 

Men 5,33  2,83 15,67  2,45 21,00  4,47 

All Subjects  4,72  2,56 14,83  2,64 19,61  3,81 
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The firm surface scores decreased 

significantly post exercise in women (p<0.05), men 

(p<0.01) and all subjects (p<0.01). No differences 

were seen at the total BESS scores in women 

(p>0.05). A significant effect of fatigue was 

presented between pretest and posttest in total 

BESS scores of men and all subjects (p<0.01). No 

differences between pretest and posttest were found 

in the foam surface scores taken from men, women 

and all subjects (p>0.05) (table 3). 

 

Table 3: Comparisons of BESS Scores between 

pretest and posttest 

 t P 

Women   

Firm Surface -2,616  0,031* 

Foam Surface -0,626 0,549 

Total BESS Scores -1,506 0,170 

Men    

Firm Surface -5,625    0,000**  

Foam Surface -1,000 0,347 

Total BESS Scores -4,315    0,003**  

All Subjects      

Firm Surface -5,246    0,000**  

Foam Surface -1,038 0,314 

Total BESS Scores -3,207    0,005**  

*  
P<0.05, 

**
P<0.01 

 Discussion 

The main finding of this research was that 

all the BESS scores increased after fatigue. When 

the findings of research were examined, women 

volleyball players on firm surface scored 

significantly more errors on the posttest than on the 

pretest. On foam and total BESS scores, they 

performed also more errors on the posttest than the 

pretest. But, BESS scores between pretest and 

posttest was no significant. In foam surface, 

balance performance of men and all volleyball 

players was not different between pretest and 

posttest. Their firm surface scores and the total 

BESS scores increased significantly after fatigue 

exercise. Because, fatigue indicates a decrease in 

the central nervous system output to the muscles 

(G.A Brooks,. T.D., Fahey, , T.P., White1996). 

In previous investigators, expensive computerized 

equipments are used to examine center-of-pressure 

changes and postural sway after fatigue protocols 

(R. Lepers, A.X. Bigard, J.P. Diard, J.F. Gouteyron, 

C.Y., Guezennec, 1997; P. Perrin, D. Deviterne, F. 

Hugel, C. Perrot, 2002; T.M., Lundin, J.W. 

Fuerbach, M.D.Grabiner, 1993; M.S., Davidson, 

M.L. Madigan, M.A. Nussbaum, 2004). In some 

researches, the effects of fatigue protocols on the 

BESS performance have been studied (J.C. 

Wilkins, T.C.V. Mcleod, D.H. Perin, B.M. 

Gansneder, 2004; D.H. Crowell, K.M. Guskiewicz, 

W.E. Prentice, J.A. Onate, 2001; J.P. Mihalik,  

L.Kohli, M.C. Whitton,  2007). The results of these 

researches used the BESS and expensive 

computerized equipments was similar. Therefore, 

the BESS was used in this study. 
In parallel with the results of this study, it is 

declared that postural stability decreased 

significantly after local muscle fatigue 

(K.M.Guskiewicz, 2001; N.R. Colledge, P. Cantley, 

I. Peaston, H. Brash, S. Lewis, J.A.Wilson, 1994) 
And central fatigue (R. Lepers, A.X. Bigard, J.P. 

Diard, J.F. Gouteyron, C.Y. Guezennec., 1997; J.C. 

Wilkins, T.C.V Mcleod, D.H Perin,B.M Gansneder, 

2004; D.H. Crowell, K.M. Guskiewicz, W.E., 

J.A.Prentice, Onate, 2001; A.,Nardone, , J.,  

Tarantola, A.Giordano, , M Schieppati,., 1997; M., 

Hoffman, , J.,  Schrader, T.,Applegate, D., Koceja, 

1998). Crowel et al (2001) have declared that there 

was a decrease in the BESS performance after a 

fatigue protocol including squat spring, sprint and 

treadmill running
38

. Wilkins et al (2004) have 

reported that the BESS scores increased after 

fatigue in first league college male athletes.
 

Surenkok et al (2006) have pointed out that there 

was a decrease in balance ability after isokinetic 

fatigue (C.T. Lee, ñSharpening The Sharpened 

Rombergò, 1998).  
Muscle fatigue causes substantial postural 

control impairment, manifested as decreased 

balancing ability. Balance depends upon the central 

nervous system and on the 3 sensory systems 

(visual, vestibular, and somatosensory); alterations 

in central nervous system ability due to fatigue will 

likely affect oneôs ability to maintain balance.
 

Contrary to the findings of this study, some writers 

have found that there was no effect of fatiguing 

exercise on postural control (A. Rowe, S.Wright, J. 

Nyland, D.N. Caborn., R.Kling, 1999; S., Rozzi, ,S. 

Lephart.,  F Fu., 1999). 
The most interesting result of the research was that 

although total BESS scores of female volleyball 

players increased after fatigue, any significantly 

difference had not been determined. This finding 

can result from that female volleyball players have 

better balance performances than male volleyball 

players. Some writers reported that men perform 

was more postural sway than women.However, 

Ekdahl et al (1989) declared that the results of 

functional balance test did not depend on gender.
 46

 

It was said that standardizing the balance results by 

the length of the base of support or body weight 

removed the difference between the sexes (Era, P., 

Schroll, M., Ytting, H., Gause-Nilsson, I., 

Heikkinen, E., Steen, B., 1996; Maki, B.E., 

Holliday, P.J., Fernie, G.R., 1990). 
In this study, in the evaluation of fatigue as 

well as HR, 15 points RPE scale which was 

developed by Borg was used. This scale was the 

most common scale in the evaluation of subjective 

qualities during dynamic physical load.
 33

 RPE 

scale is mostly used when the accurate guess of 

subjective exercise intension is required. The 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mihalik%20JP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kohli%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
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advantage of rating scales is that they allow for 

direct inter-individual or intra-individual 

comparisons because the person reacts to the 

stimuli in an absolute manner (Borg, G., 1982). 

Mahon et al (1997) reported that RPE was 

correlated with percentage of maximum heart rate 

reserve, percentage of ventilatory threshold, or 

percentage of VO2 max during various exercise 

tasks (Mahon, A.D., Duncan, G.E., Howe, C.A., 

Del Corral, P., 1997). Therefore, it is thought that 

the subjects are doing exercises more than %85-90 

of maximum VO2 during the fatigue protocol. 

Besides, the increase of the BESS scores in posttest 

indicated that subjects were equally fatigued by the 

fatigue protocol. 

 

Conclusions 
As a result, it is determined that the 

fatiguing exercise on treadmill reduces balance 

performances of volleyball players. Since fatigue 

has negative effects on central nervous system, it 

could be said that the reduction in motor 

performance decreases the balance performance. It 

is suggested that trainers and conditioners should 

allow balance exercises in their programs to prevent 

probable injuries and the reduction of efficiency 

because of the decrease in balance performance. 
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Abstract 

While several studies have indicated that music has a beneficial effect on submaximal physical performance, few 

studies have investigated such effects on supramaximal exercise. The influence of music on  the anaerobic performance 

was studied in 14 males and 6 females physically fitness college students (n = 20; mean age = 19,97 ± 1,34 years) under 

three music conditions (ñnoò, ñslowò and ñfastò) during the Wingate Anaerobic Test. Conditions were randomly 

ordered. Maximum Power Output (PP), Mean Power Output (AC), Minimum Power Output (MP) and Fatigue Index 

(FI) were compared between the all test conditions using a repeated measures analysis of variance.  

As a result of the statistics analysis, for all measures were identified significant differences between the 

conditions with music (slow and fast music) and no music condition. Thus, Maximum Power Output, Mean Power 

Output, Minimum Power Output and Fatigue Index were significantly higher in slow and fast music tests than in no 

music test. No significant differences were identified between slow and fast music conditions for any measures (p 

>0,05).  

In the conclusion, music can enhance anaerobic exercise performance. 

Keywords: athletes, music, performance, Wingate Anaerobic Test. 

 

Introduction  

The use of music in sport and exercise 

contexts has attracted considerable interest from 

researchers in recent years (J. Potteiger, J. 

Schroeder, K. Goff, 2000; C. Karageorghis, and J. 

Lee, 2001; G. Tenenbaum, R. Lidor, J. Meis, et al. 

2004; S. Simpson, and C. Karageorghis, 2006; M. 

Eliakim, Y. Meckel, D. Nemet, 2007), and it has 

long been considered effective for enhancing the 

exercise experience. Music motivates exercisers to 

sustain effort and at the same time is used to 

dissociate from the exertive sensations stemming 

from their bodies (P.C. Terry, and C. Karageorghis, 

2006). Several studies have shown that up-tempo 

music has enhancing effects on performance, while 

slow tempo music had detrimental or relaxing 

effects (A. Ferguson, M. Carbonneau, and C. 

Chambliss, 1994; C. Karageorghis, K. Drew, and 

P.C. Terry, 1996). Others have shown both 

uptempo and slow tempo music have improved 

performance when compared to a white noise 

condition (N. Becker, S. Brett, and C. Chambliss, 

1994). In contrast, B. Copeland and B.D. Franks 

(1991) failed to support the claim that loud and fast 

music enhances physiological and psychological 

responses in submaximal exercise. In line with H. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wrisley%20DM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Stephens%20MJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mosley%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mosley%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mosley%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wojnowski%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Duffy%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Burkard%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Arch%20Phys%20Med%20Rehabil.');
mailto:khalu@gazi.edu.tr


Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH , Vol. 9,  ISSUE 2, 

2009,  Constanta, Romania 

135 

 

Lampl (1996) and L.B. Meyer (1994), if music 

serves to increase arousal in exercise, then it may 

be an effective preparation strategy when power or 

muscular endurance exercises are performed, but 

this same music may be counter productive for 

activities that require high levels of concentration 

and coordination (. 

In an investigation of the physiological 

processes underlying the benefits of music, L. 

Szmedra and D.W. Bacharach (1998) showed that 

background music was associated with reduced 

heart rate, systolic blood pressure, exercise lactate, 

nor epinephrine production, and RPE during 

treadmill running at 70% VO
2 
max. They suggested 

that music allowed participants to relax, reducing 

muscle tension, and thereby increasing blood flow 

and lactate clearance while decreasing lactate 

production in working muscle. While music has 

been suggested to be at its most beneficial to 

performance when played throughout the duration 

of aerobic exercise and endurance tasks, it is 

possible that in supramaximal tasks which require 

high levels of concentration, such as weight lifting, 

that the presence of music may be detrimental to 

performance. There is a void, however, in research 

on the effects of music on supramaximal 

performance. The purpose of the present study was 

to examine the effects of different types of music 

(slow, fast) on Wingate Anaerobic Test 

performance (T. Pujol, and M. Langenfeld, 1999; 

M. Eliakim, Y. Meckel, D. Nemet, 2007). 

It was hypothesized that music induce 

significant improvements in supramaximal 

anaerobic athletic performance when compared 

with the non-music control condition.  

Material and Method 

Subjects 20 physically fitness college 

students among them 14 males and 6 females from 

the Gazi University have participated voluntarily in 

this research. They were healthy, exercised a 

minimum of 3 days per week in the universityôs 

sports programme. The ages ranged from 18 to 23 

years: M=19,97; SD=11,34, weight: M=65,7 Kg; 

SD=8,64 and VO2 max:  M=57,47 (ml.kg.min
-1
), 

SD=11,90 (ml.kg.min
-1
). 

Instruments 

A Monark 894 Ea cycle ergometer with a 

computer software program was used for testing. 

The resistance setting for the test was set at 7.5% of 

body weight in kg (T. Pujol, and M. Langenfeld, 

1999). In the music conditions the subjects listened 

to the music through headphones connected to a 

type player. 

Procedure 

Each subject was asked to report to the 

laboratory on three occasions, each separated by at 

least  48-hours: slow, fast music and no music 

conditions. The order of testing condition was 

random. Subjects were instructed to refrain from 

eating or drinking, except water, for three hours 

prior to tests. For the conditions with music 

subjects were asked to select their favorite songs 

from selections presented to them. To ensure a level 

of familiarity and cultural appropriateness potential 

music selections were limited to songs which had 

featured in the Top 10 of  Turkish  Music during 

the previous six months (five tracks judged to be 

stimulative and five judged to be sedative were 

selected). The subjects listened to the music 

through headphones connected to a type player and 

volume was controlled by each subject, adjusted to 

comfort. 

The Wingate Anaerobic Test consist of all 

out maximal pedaling at a specific resistance for 30 

seconds on a stationary cycle ergometer. 

Revolutions are counted and recorded every 5 

seconds during the 30 second all out performance. 

The individual was advised to complete a warm-up 

(3-5 minutes), followed by a recovery cool down 

(1-2 minutes). The resistance setting for the test 

was set at 7,5% of body weight in kg. In the music 

conditions, music was started as the subject began 

to increase pedal speed immediately prior to 

engaging the resistance. The music was played 

continuously from the start of the test until the test 

was stopped (T. Pujol, and M. Langenfeld, 1999; 

M. Eliakim, Y. Meckel, D. Nemet, 2007). Variables 

measured included Maximum Power Output, Mean 

Power Output, , Minimum Power Output and 

Fatigue Index. All power output measurements are 

based on 5-sec. averages as calculated by the 

Wingate Anaerobic Test software provided by 

Monark and are reported in Watts.Peak Power (PP) 

- the highest power output, observed during the first 

5 sec of exercise, indicates the energy generating 

capacity of the immediate energy system. Mean 

Power Output (AC), was calculated as the mean 

power output for the length of each test (30 sec.) 

and reflects anaerobic capacity. Minimum Power 

Output (MP) was calculated as the lowest work 

output in a 5-sec. period. Fatigue Index (FI) 

provides percentage decline in power output and is 

calculated as follows: FI % = ((PP - MP) ÷ (PP)) 

/100. Means of all four measures were compared 

between the all test conditions (ñslowò, ñfastò and 

ñno musicò) using a repeated measures analysis of 

variance.  

 

Results and Discussion 

Statistical analysis for Mean Power 

Output, Maximum Power Output, Minimum Power 

Output and Fatigue Index for scores expressed in 

relative to body mass showed significant 

differences between slow music and no music 

conditions, fast music and no music conditions, but 

no significant differences between slow and fast 

music conditions. Means and standard deviations 

for Power Outputs during each test are shown in 

Table. Maximum Power Output, Mean Power 

Output and Minimum Power Output were increased 
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while listening to slow music and fast music 

compared to listening to no music (p<0,0005). 

Fatigue Index (%) during the test with slow music 

(54,30 ± 13,12 ) and fast music (52,10 ± 14,04) was 

significantly lower than the no music condition 

(62,34 ± 18,57; p<0,005; p<0,05, respectively). 

Mean values for PP, AC, MP (watts/kg) and FI (%) 

for the test with slow music: 10,74 ± 2,46; 8,06 ± 

1,16; 4,81 ± 1,17; 54,30 ± 13,12  were lower when 

compared to the fast music test: 10,96 ± 2,62; 8,07 

± 1,33; 4,90 ± 1,44; 52,10 ± 14,04  but these 

differences were not statistically significant 

(p>0,05). 

Table   Mean values of Power Outputs for the 

Wingate Anaerobic Tests with slow music,              

fast music and no music trials. 

    

Variables 

MUSIC  CONDITION  

Slow 

Music 

(means ± 

SD) 

Fast 

Music 

(means ± 

SD) 

No Music 

(means ± 

SD) 

PP 

(Watts/Kg) 

10,74 ± 

2,46
*
 

10,96 ± 

2,62
*
 

9,07 ± 

1,73 

AC 

(Watts/Kg) 

8,06 ± 

1,16
*
 

8,07 ± 

1,33
*
 

6,64 ± 

1,09 

MP 

(Watts/Kg) 

4,81 ± 

1,17
*
 

4,90 ± 

1,44
*
 

3,28 ± 

1,57 

FI (%) 54,30 ± 

13,12
*
 

52,10 ± 

14,04
*
 

62,34 ± 

18,57 

Significantly differences between music (slow,fast) 

and no music conditions.  

Abbreviations: PP, maximum power output; AC, 

mean power output; MP, minimum power output; 

FI, fatigue index. While several studies have 

indicated that music has a beneficial effect on 

submaximal physical performance, few studies (K. 

Brownley, R. McMurray, and A. Hackney, 1995; C. 

Karageorghis, K. Drew, and P. Terry, 1996; T. 

Pujol, and M. Langenfeld, 1999; C. Karageorghis, 

and J. Lee, 2001; J. Pates, C. Karageorghis, R. 

Fryer, et al. 2001; G. Tenenbaum, R. Lidor, J. Meis, 

et al. 2004; S. Simpson, and C. Karageorghis, 2006; 

M. Eliakim, Y. Meckel, D. Nemet, 2007) have 

investigated such effects on supramaximal exercise. 

The research hypothesis was supported given that 

the anerobic power in the slow and fast music 

conditions were higher than those in the no-music 

control condition. The present study replicated the 

design of T. Pujol, and M. Langenfeld (1999) in 

testing the effects of music on Wingate Anaerobic 

Test performance. In this study, music yielded 

significantly higher anaerobic performance 

(Maximum Power Output, Mean Power Output, 

Minimum Power Output and Fatigue Index) than 

the control condition, while they  found that music 

(120 bpm) did not affect performance in the 

Wingate Anaerobic Test. The authors attributed 

these results to the predominance of physiological 

as opposed to psychological cues at higher exercise 

intensities. In his study, the music condition 

consisted of the participantôs choice from a 

selection of different musical pieces, which were all 

of equal tempo (120 bpm) and the subjects were 

asked to perform three consecutive Wingate 

Anaerobic Tests (with music) separated by 30 sec. 

rests. Thus, in our study, subjects were listened 

slow and fast music and asked to perform a 

Wingate Anaerobic Test in three occasions (once 

per test session) each separated by at least  48-

hours: slow, fast music and no music conditions. 

But our results are aligned with M. Eliakim, Y. 

Meckel, D. Nemet, 2007, who reported higher Peak 

Anaerobic Power during the Wingate Anaerobic 

Test with music. They found that elite adolescent 

volleyball players who heard pop songs during a 

10-minute stationary-cycle warm-up performed 

better on a Wingate Anaerobic Test of their 

anaerobic power than when they had warmed up 

without music. The young athletes (12 male and 12 

female) underwent two separate exercise sessions a 

week apart, one of which involved warming up 

with music. Athletes' heart rates were higher when 

they warmed up with music, and they also 

perceived themselves as having worked harder. PP 

was significantly higher in all volleyball players 

(10,7 ± 0,3 vs. 11,1 ± 0,3 Watts/kg, p<0,05, without 

and with music, respectively). But, the music didn't 

affect AC and FI, while in our study the music had 

significant effects on AC and FI. G. Tenenbaum, R. 

Lidor, J. Meis, et al. 2004, examined the effect of 

music type on running time and on sensations and 

thoughts experienced by the runners under high 

physical exertion, and the role that music plays in 

the use of two distinct self-regulation techniques 

during high exertion, namely dissociative and 

motivational. Music failed to influence HR, RPE 

and sensations of exertion in the three studies. 

However, about 30% of the participants indicated 

that the music helped them at the beginning of the 

run. The participants stated that music both directed 

their attention to the music and motivated them to 

continue. Despite the heavy workload reported by 

the runners, running with music was perceived as 

beneficial by many. The ergogenic effects of music 

in short-duration, explosive tasks have been 

frequently investigated. For example, C. 

Karageorghis, K. Drew, and P. Terry, 1996, tested 

the effects of stimulate (dance) music, sedative 

(easy-listening) music, and a control condition 

(white noise) delivered prior to a grip-strength test. 

The results were in the expected direction; grip 

strength following the stimulative music was 

significantly higher than in the other two 

conditions. K. Brownley, R. McMurray, and A. 

Hackney, 1995, studied the influence of stimulate 

(fast) music, sedative music, and a control 

condition on physiological indices during graded 

treadmill ergometer tests at low, medium, and high 

exercise intensities; stimulate music led to higher 
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respiratory rate when compared to sedative music 

and the control condition. This result suggests that 

stimulative music prompted the participants to 

expend more effort than the control or sedative 

music conditions in order to achieve an equivalent 

level of work rate.   The present data support these 

findings, our study indicated that anaerobic 

performance following fast music (stimulate) was 

higher than following slow music (sedative), but 

this difference was not statistically significant 

(p>0,05). S. Simpson, and C. Karageorghis, 2006, 

investigated the effects of synchronous music 

during 400m track running. Their results showed 

that both motivational and oudeterous music 

elicited faster times than no music (ɖp2 = .24), but 

times associated with the two music conditions did 

not differ; suggesting that the motivational qualities 

of music are not of critical importance when it is 

being used synchronously. 

Conclusions 

The present findings provided support for 

the research hypothesis given that anaerobic 

performance in slow and fast music conditions were 

superior to anaerobic performance with a no music 

control condition. Future research in the area may 

also wish to look at the effects of different types of 

music as anaerobic power stimulants on athletic 

performance. Clearly this is a fairly under-

researched area of sport and exercise psychology, 

however, with further research into the effects of 

music on athletic performance, the area might 

prove to be a highly influential one in terms of 

revolutionizing the way athletes train for 

competitive sporting events. 
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Abstract 

Agility is an essential component in most field and team sports. A new definition of agility is proposed: óa rapid 

whole-body movement with change of velocity or direction in response to a stimulusô. The other definition of agility is 

the execution of a skill rapidly. Agility has relationships with trainable physical qualities such as strength, power and 

technique. Power, as a component of agility, can be defined as the amount of work produced per unit time or the 

product of force and velocity. The vertical jump has long been accepted for evaluating the leg power. With these 

definitions and explanations, additional information is required to determine the relationship between agility and jump 

performance. 

Objectēve: The aim of the present study was to investigate the relationship of jumping and agility performance in 

children. 

Research methods and procedures: Fifty healthy children aged 13 years (25 girls and 25 boys) participated 

voluntarily in the study. The age, body height and body weight were 13.02±0.54 y, 137.60±5.99 cm, 32.78±5.34 kg for 

girls, 13.21±0.43 y, 138.32±5.88 cm, 33.42±6.06 kg for boys, and 13.11±0.49 y, 137.96±5.88 cm, 33.10±5.66 kg for 

total group, respectively (mean+s). The subjects performed two tests; Agility test (Hexagonal Obstacle Test) and 

Vertical Jump (VJ) test. All data are expressed as meanÑ standard deviation (s). Pearsonôs r product-moment 

correlations coefficients were used to explore the relationships between agility and VJ (p< 0.01 and p< 0.05). 

Results: The hexagonal obstacle agility test times mean±s for the girls, boys and all group were 18.90±2.62 s, 

18.03±2.42 s and 18.46±2.53 s respectively. The vertical jump test heights, for the girls, boys and all group were 

28.52±5.82 cm, 30.32±5.84 cm and 29.42±5.84 cm respectively.  

There were significant and inverse relationships between the agility and vertical jump for girls (p<0.01), boys (p<0.05) 

and total group (p<0.01). There were no significant (p>0.05) differences between groups for vertical jump height and 

agility. However boys showed a better performance than girls on agility and vertical jump tests.  

Dēscussēon and conclusēons: The results of the study confirm that a correlation exists between agility 

(hexagonal obstacle test) and vertical jumping performance (muscular power) in both girls and boys. Hexagonal 

obstacle agility test consists of jumping over a hexagon between the center and to the different directions of hexagon 

rapidly and accurately. Therefore vertical jump measurements may also be considered as possible predictor factor of 

agility performance. The relationship between the agility performance and vertical jump measures has to be tested with 

different agility tests too. 

In conclusion, as leg muscular power measured by VJ, is thought to be a predictor of agility performance, 

improvement in this motor task should correspond to improved agility performance at a level. Further research is 

needed to determine the different agility performances and jumping ability. This relationship suggests that, trainings 

aimed to develop the leg muscular power could be emphasized for agility development trainings as a specific motor 

task, but this relationship needs to be evaluated in long longitudinal training researches. 

Key words: Agility, jumping, leg power.   

 

INTRODUCTION  
Agility is an essential component in most field 

and team sports. Traditional definitions of agility have 

simply identified speed in directional changes as the 

defining component (Sheppard, et al. 2006; Draper & 

Lancester, 1985). A new definition of agility is 

proposed: óa rapid whole-body movement with change 

of velocity or direction in response to a stimulusô 

(Sheppard & Young, 2006). The other definition of 

agility is the execution of a skill rapidly (Hazar, 2005).   

Agility has relationships with trainable physical 

qualities such as strength, power and technique, as well 

as cognitive components such as visual-scanning 

techniques, visual-scanning speed and anticipation 

(Sheppard & Young, 2006). 

Power, as a component of agility, can be defined 

as the amount of work produced per unit time or the 

product of force and velocity (Cronin & Slievert, 2005). 

In addition, muscle power refers to the ability of the 

neuromuscular system to produce the greatest possible 

impulse in a given time period (Sheppard & Young, 

2006).  

The vertical jump has long been accepted for 

evaluating the leg power (Burr et al. 2007).  

With these definitions and explanations, 

additional information is required to determine the 

relationship between agility and jump performance 

(Vescovi and McGuigan, 2008, Barnes et al. 2007). 

The aim of the present study was to investigate 

the relationship of jumping and agility performance in 

children. 
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Methods 

Subjects 

Fifty healthy children aged 13 years (25 girls and 

25 boys) participated voluntarily in the study. A written 

consent was obtained from the parents before the study.  

The age, body height and body weight were  

13.02±0.54 y, 137.60±5.99 cm, 32.78±5.34 kg for girls, 

13.21±0.43 y, 138.32±5.88 cm, 33.42±6.06 kg for boys, 

and 13.11±0.49 y, 137.96±5.88 cm, 33.10±5.66 kg for 

total group, respectively (mean+s). 

Body Mass Index (BMI) was calculated by 

weight (kg) / height
2
 (m

2
) as kg/m

2
. 

Tests 
The subjects performed two tests; Agility test 

(Hexagonal Obstacle Test) and Vertical Jump (VJ) test. 

Each test was carried out in an indoor gymnasium. No 

refusals and no injuries occurred during the testing 

procedures.  

Agility Test (Hexagonal Obstacle Test) 

Agility was assessed using the Hexagonal 

Obstacle Test. You stand in the centre of a hexagon 

with 66cm sides, marked out on the floor. You then, on 

command, have to jump as quickly as possible from the 

centre over one side, back to the centre and over another 

side, and so on all around the hexagon. Then, without 

ever turning the body, the participant jumps over all 

sides to complete one round. The participant continues 

until three full revolutions are completed.  

The completion times were recorded using a 

handheld stopwatch to the nearest 0.01 second (s). The 

best value of two trials was recorded. 

Vertical Jump Test 

The vertical jump (VJ) test has been accepted as 

a valid measure of leg power (Winter & Maclaren, 

2001; Van Praagh and Dore 2002). Van Praagh and 

Dore (2002) cited that, leg muscular power was 

evaluated by the vertical jump test (VJ) developed to 

measure maximal leg power.  

For the test, each subject stood flat-footed and 

extended his arm as high as possible and this starting 

height was recorded. Participants are required to jump 

vertically as high as they can. At the peak of the jump, 

the test administrator marks the measuring board with 

chalk.  

Vertical jump height was calculated as the 

distance from the highest point reached during standing 

and the highest point reached during the vertical jump.  

The best value of the two jumps was recorded as 

the test score. The individualôs ability to exert leg power 

is derived from the height of the jump.  

Statistical Analysis 

All data are expressed as mean ± standard 

deviation (s). Data were verified for normality of 

distribution. Variables that did not meet the assumption 

of normality were analyzed with non-parametric 

statistics. 

Pearsonôs product-moment correlations 

coefficients were used to explore the relationships 

between agility and VJ. Statistical significance was set 

to p< 0.01 and p< 0.05. 

Results 

The descriptive data of the girls, boys and all 

group; age, body height, body weight and BMI are 

presented in Table 1.  

 

 

            Table 1. Descriptive Characteristics of Girls, Boys and All Group 

  Girls  

(N=25) 

Mean (±S) 

Boys  

(N=25) 

Mean (±S) 

All Group  

(N=50) 

Mean (±S) 

Age (years) 13.02 (0.54) 13.21 (0.43) 13.11 (0.49) 

Body Height (m) 137.60 (5.99) 138.32 (5.88) 137.96 (5.88) 

Body Weight (kg) 32.78 (5.34) 33.42 (6.06) 33.10 (5.66) 

BMI (kg/m
2
) 17.28 (2.24) 17.45 (2.53) 17.36 (2.36) 

 

 

There were no statistically significant differences 

in body weight, height and BMI between the girls and 

boys (p>0.05).   

The hexagonal obstacle agility test times 

(mean±s) for the girls, boys and all groups were 

18.90±2.62 s, 18.03±2.42 s and 18.46±2.53 s 

respectively. 

The vertical jump test heights, (mean±s) for the 

girls, boys and all groups were 28.52±5.82 cm, 

30.32±5.84 cm and 29.42±5.84 cm respectively. 

 

Table 2. The Agility, VJ Values and Pearsonôs Correlation Tests in Girls, Boys and All Group 

  Girls  

(N=25) 

Mean (±S) 

Boys  

(N=25) 

Mean (±S) 

All Group  

(N=50) 

Mean (±S) 

Hexagonal Obstacle Agility Test (s) 

Vertical Jump (cm) 

18.90 (2.62) 18.03 (2.42) 18.46 (2.53) 

28.52 (5.82) 30.32 (5.84) 29.42 (5.84) 

Hexagonal Obstacle Agility Test (s) 

Vertical Jump (cm) 

r
1   - 0.516** - 0.501*    - 0.521** 

p  .008   .011  .000 

  * p<0.05 ** p<0.01 
1
 Pearsonôs Correlation 

 

There were significant and inverse 

relationships between the agility and vertical jump 

for girls (p<0.01), boys (p<0.05) and total group 

(p<0.01). 
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There were no significant (p>0.05) 

differences between groups for vertical jump height 

and agility. However boys showed a better 

performance than girls on agility and vertical jump 

tests.  

Discussions 

The results of the study confirm that a 

correlation exists between agility (hexagonal 

obstacle test) and vertical jumping performance 

(muscular power) in both girls and boys.  

Negrete and Brophy (2000) reported that 

power has an influence on a complex, 

multidirectional change of direction sprints (agility) 

task that supports our results. 

Vescovi and McGuigan (2008) reported 

inverse relationships between agility and 

countermovement jump height as r=-0.477, r=-

0.551, r=-0.698 for three different sports players 

and age level girls high school soccer players 

(15.1±1.6 years), college soccer players (19.9±0.9 

years), college lacrosse players (19.7±1.1 years) 

respectively. Barnes et al. (2007) found a inverse 

relationship between jumping and agility 

performance as r=-0.580 in collegiate female 

volleyball players from Division I (n=9; 20.3±1.5 

years), Division II (n=11; 19.6±1.4 years),   

Division III (n=9; 20.0±1.3 years). 

The results of Vescovi and McGuigan, 2008, 

and Barnes et al., 2007, are convenient with the 

results of present study that is there is a relationship 

between agility performance and jumping. 

Barnes et al., 2007, cited that ñmaximal 

jumping is generally considered as dynamic 

movement requiring high muscle powerò and 

because agility performance is also a dynamic 

movement requiring high muscle power, it is 

reasonable to assume jumping and agility 

performances would be closely related.  

Hexagonal obstacle agility test consists of 

jumping over a hexagon between the center and to 

the different directions of hexagon rapidly and 

accurately. The jumping component of hexagonal 

agility test is similar to the VJ test and that may be 

one reason of the significant correlations between 

hexagonal agility and VJ tests. Therefore vertical 

jump measurements may also be considered as 

possible predictor factor of agility performance. 

However it has to be taken into consideration 

that, there are some other types of agility tests that 

include change of direction runs in different ways. 

Therefore the relationship between the agility 

performance and vertical jump measures has to be 

tested with different agility tests too. 

Conclusions 

In conclusion, as leg muscular power 

measured by VJ, is thought to be a predictor of 

agility performance, improvement in this motor 

task should correspond to improved agility 

performance at a level. Further research is needed 

to determine the different agility performances and 

jumping ability.     

This relationship suggests that, trainings 

aimed to develop the leg muscular power could be 

emphasized for agility development trainings as a 

specific motor task, but this relationship needs to be 

evaluated in long longitudinal training researches.   

 

References 

BARNES, J.L., SCHILLING, B.K., FALVO, 

M.J., WEISS, L.W., CREASY, A.K., 

FRY, A.C., 2007, Relationship of jumping 

and agility performance in female volleyball 

athletes. J Strength Cond Res, 21(4): 1192-

1196. 

BURR, J.F., JAMNIK, V.K., DOGRA, S., 

GLEDHILL, N., 2007, Evaluation of jump 

protocols to assess leg power and predict 

hockey playing potential. J Strength Cond 

Res, 21(4): 1139-1145. 

CRONIN, J. AND SLEIVERT, G. 2005, 
Challenges in understanding the influence of 

maximal power training on improving 

athletic performance. Sports Med, 35 (3): 

213-234. 

DRAPER, J.A., LANCASTER, M.G., 1985, The 

505 test: a test for agility in the horizontal 

plane. Aust J Sci Med Sport, 17(1): 15-18. 

HAZAR, F., 2005, Badmintonda ­evikliĵin 

performansa etkisi ve ­evikliĵi geliĸtirici 

antrenman uygulamalarē. Marmara 

¦niversitesi Saĵ.Bil.Ens. Yayēnlanmamēĸ 

Doktora Tezi, 2005.  

NEGRETE, R., BROPHY, J., 2000, The 

relationship between isokinetic open and 

closed kinetic chain lower extremity strength 

and functional performance. J Sport Rehabil, 

9, 46 ï 61. 

SHEPPARD, J.M., YOUNG, W.B., 2006, Agility 

literature review: Classifications, training 

and testing. J Sports Sci, 24 (9): 919- 932. 

SHEPPARD, J.M., YOUNG, W.B., DOYLE, 

T.L.A., SHEPPARD, T.A., NEWTON, 

R.U., 2006, An evaluation of a new test of 

reactive agility and its relationship to sprint 

speed and change of direction speed. J Sci 

Med Sport, 9, 342- 349. 

VAN PRAAGH, E., DORE, E., 2002, Short-term 

muscle power during growth and 

maturation. Sports Med, 32 (11): 701-728. 

VESCOVI, J. D. AND MCGUIGAN, M. R., 

2008, Relationships between sprinting, 

agility, and jump ability in female athletes, J 

Sports Sci, 26:(1), 97-107. 

WINTER, E.M., MACLAREN, D.P., 2001, 
Assessment of maximal-intensity exercise. In: 

Eston RG, Reilly T, editors. 

Kinanthropometry and exercise physiology 

laboratory manual: tests, procedures and 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH , Vol. 9,  ISSUE 2, 

2009,  Constanta, Romania 

141 

 

data. Vol. 2. Exercise physiology. 2nd ed. London: Routledge, : 263-288. 

 

 

CONSTATATIV STUDY ON THE LEVEL OF SPORTS TRAINING BASKETBALL 

PLAYERS IN HIGH SCHOOL  
 

NEGREA VALENTIN,  lecturer PhD, Faculty of Physical Education and Sport, University "Ovidius"Constanta 

SIMION GHEORGHE, Prof. PhD, University of Pitesti 

GEORGESCU ADRIAN, assistant, Faculty of Physical Education and Sport, University "Ovidius" Constanta 

NEGREA MIRELA, teacher, No school. 2, Constanta. 

E-mail: negreavali@yahoo.com 

 

Abstract 

 Physical preparation includes a whole system of measures which ensure a high functional capacity of the 

organism, through development of basic motor skills and combined the best values on morpho-functional 

indices, technical mastery and execution processes perfect state of health of the future. 

Basketball player involved must prove speed and explosive action, carried out with minimum effort and 

maximum efficiency, unlike the novice basketball player carrying out actions and activities without a driving 

speed of the game proper execution of modern basketball. 

Methods: The research was based on the proper investigation methods and processing, analysis and 

interpretation of the data obtained through research ï the mathematic method and statistic method. 

Results: The results recorded in the 6 samples (4 samples and physical evidence technical 2) compared 

with grid points required by the Romanian Basketball Federation to participate in competitions at this level of 

age, shows a poor training of future high school sports. 

Conclusions:  The sports training basketball players to high school is not sufucient high to allow 

participation in competitions at this age level. 

Key words: sports training, samples and control rules, basketball, high school students. 

 

 
The introduction and the objectives of 

the research  

In the contemporary concept of training, 

achievement of performance is determined largely 

by the preparation as early players [Predescu, T., 

Negulescu, C., 1994]. 

Preparing the physical support for all 

other components of the training, even as the basis 

for the entire process of preparation. Physical 

preparation includes a whole system of measures 

which ensure a high functional capacity of the 

organism, the level of development of basic motor 

skills and specific optimum of morpho-functional 

indices, full mastery of exercises used and a state 

of perfect health [Predescu, T., GhiŞescu, G., 

2001]. 

But to achieve sporting success, in 

addition to physical preparation, basketball players 

need a perfect technique, the most effective and 

rational execution of an effort. The technique is 

closer to the perfection, the athletes consumed less 

energy to achieve the desired result [Bompa, T., 

2003]. Technique should not be targeted only to 

the normal or ideal. Techniques must be developed 

to allow players to adjust performance in line with 

growing competition increased. Today technology 

has become faster, removing large movements, 

smooth and slow and predictable here, with short 

movements, stimulate and effectively.  

Technical support is the driving qualities. 

A corresponding technical skills allow 

manifestation athletes close to the maximum of 

possibilities. 
In these circumstances we believe that 

technology must be developed in conditions as 

close as possible to those encountered in the game 

competition. In this context we have used the two 

tests technical characteristics of each post of the 

team, which tests approaching situations 

encountered in the game. 

Purpose of paper  

In this paper we wanted to find out which 

is the preparation of reports to the sports federation 

Romanian Basketball players in high school 

basketball. 

 To this end were tested teams of 5 players 

basketball school level, which were applied to 

testes of the FRB: 

× 4 testes of physical training 

ü Speed - 30 meters; 

ü Detention on the spot; 

ü Small marathon; 

ü Endurance - 800 meters. 

× 2 testes of technical training: 

ü Free throw; 

ü Test of the post game. 

Were tested a total of 76 basketball players 

of the high school: 21 guard players, 31 forward 

players and 24 center players. 

mailto:negreavali@yahoo.co
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Results and their analysis 

To determine the level of training of 

basketball players in the secondary cycle, subjects 

were subjected to a number of 6 samples imposed 

by the Romanian Basketball Federation in this age 

group. Following application of physical tests were 

obtained the following data: 

Table 1 - Results from the tests FRB. 

Tests 
Speed 30 m 

(sec) 

Detention on 

the spot (cm) 

Small 

marathon (sec) 

Endurance 

 800 m (sec) 

Free throw 

(baskets) 

Test of the post 

game (points) 

Guard 

players  

n = 21 

X 4,536 51,524 23,871 5,333 5,333 10,190 

DS 0,100 1,965 0,481 1,017 1,017 2,250 

Cv 2,20 3,81 2,01 19,06 19,06 22,08 

Forward 

players 

n = 31 

X 4,695 48,258 24,135 5,581 5,581 9,903 

DS 0,115 2,569 0,472 1,025 1,025 2,181 

Cv 2,45 5,32 1,96 18,38 18,38 22,02 

Center 

players  

n = 24 

X 4,838 44,917 24,488 4,375 4,375 9,250 

DS 0,101 1,840 0,495 0,970 0,970 2,111 

Cv 2,10 4,10 2,02 22,16 22,16 22,82 

Total 

players  

n = 76 

X 4,696 48,105 24,174 5,132 5,132 9,776 

DS 0,157 3,353 0,533 1,124 1,124 2,182 

Cv 3,35 6,97 2,20 21,90 21,90 22,32 

As can be seen from Table 1, test speed 

30 m were recorded following average results 

obtained compared with the table of scores of FRB 

looks like this: 

ü Guard players (n=21) X = 4,536  = 8 points; 

ü Forward players (n=31) X = 4,695 = 7 points; 

ü Center players (n=24) X = 4,836 = 5 points; 

ü Total players (n=76) X = 4,696 = 7 points. 

In the test of detention on the spot were 

recorded and the average scores for: 

ü Guard players (n=21)  X = 51,524 = 3 points; 

ü Forward players (n=31)  X = 48,258 = 1 point; 

ü Center players (n=24) X = 44,917 = 0 points; 

ü Total players (n=76) X = 48,105 = 1 point. 

In the small test marathon have been 

following media, expressed in seconds and 

corresponding scores: 

ü Guard players (n=21)  X = 23,871 = 7 points; 

ü Forward players(n=31) X = 24,135 = 5 points; 

ü Center players (n=24) X = 24,488 = 2 points; 

ü Total players (n=76) X = 24,174 = 2 points. 

Endurance test at 800 m were obtained 

the following average, expressed in seconds and 

corresponding scores: 

ü Guard players (n=21)  X = 179,191 = 3 points; 

ü Forward players(n=31)X = 179,86 = 3 points; 

ü Center players (n=24) X = 185,183 = 1 point; 

ü Total players (n=76) X = 181,357 = 2 points. 

 Analyzing all the physical evidence we 

see that the best results are obtained by the players 

follow the guard of forward players and center 

players. 

 To establish the technical preparation 

were applied 2 test technical free throw for the 

sample and the sample post, the 2 test piece of 

evidence required, the FRB determined for this age 

level. 

As can be seen to free throw off the test 

were recorded the following average results, 

expressed in number of successful baskets, which 

compared with the table of scores of FRB looks 

like this: 

ü Guard players (n=21)  X = 5,333 = 7 points; 

ü Forward players (n=31) X = 5,581 = 7 points; 

ü Center players (n=24) X = 4,375 = 5 points; 

ü Total players (n=76) X = 5,132 = 6 points. 

In the test of the post game as has been 

made following average value expressed in points 

in a successful sacks and corresponding scores: 

ü Guard players (n=21)  X = 10,190 = 10 points; 

ü Forward players (n=31)X = 9,903 = 10 points; 

ü Center players (n=24) X =   9,250 =   9 points; 

ü Total players (n=76) X =   9,776 = 10 points. 

Two technical evidence, and the endurance 

test of 800 m the coefficient of variance values 

recorded between 18-23% which means that we 

have groups with medium and low homogeneity. 

On the other physical evidence varibilitate 

coefficient is less than 10%, meaning a high 

homogeneity of the results obtained from subjects 

in these samples. 

In Table 2 are shown the number of points 

obtained by the subjects based on the results 

obtained in the 6 samples, according to the scoring 

table of the Romanian Basketball Federation. 




