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Abstract 

The present study aims to determine the relationship between skills performance and physiological characteristics among Yemeni junior 

volleyball players. The study sample included 30 junior volleyball players (14-20) years, who played in clubs and schools at Sana’a city, 

Yemen. The descriptive method used in this study through the conducting skills performance tests and physiological measurements. 

There is no correlation coefficient between attack and all physiological characteristics. There is no correlation coefficient between 

forearm pass and physiological characteristics. There is correlation coefficient between repeat pass the ball to the wall and only test of 

pulse rate at rest, while there is no correlation coefficient between repeat pass the ball to the wall and other physiological characteristics. 

There is no correlation coefficient between serve and all physiological characteristics. There is correlation coefficient between pass 

farthest distance and some physiological characteristics, test of pulse rate at rest, and test of Vo2max 30 Sec), but there is no correlation 

coefficient between pass farthest distance and other physiological characteristics. 
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Introduction 

Volleyball is an excellent all-around team sport, in which each 

team has six players standing in two rows with three players in 

each. In a match, every player should change their position in 

turn, which means every player should be possess fitness and 

physical performance that allow them to play their roles most 

effectively (Kumar S., & Singh K., 2013) [14]. 

Volleyball does not mean simply putting together six players, but 

working hard to create a team, also when the team consists of 

junior players (Vute R., 2009) [29]. 

Although it’s global nature and history dating back to more than 

100 years, there are still several dimensions regarding techniques 

and tactics (João P. et al, 2010) [10]. So there are still some 

ambiguities in the planning of the training process to improve 

performance in the competition (Silva M. et al, 2016) [26]. 

Volleyball is an intermittent sport. It requires players to 

participate in frequent short bouts of high-intensity exercise, 

followed by periods of low-intensity activity. Its match depends 

on both energy systems aerobic and anaerobic, so the volleyball 

players require well-developed speed, agility, upper-body and 

lower body muscular power, and maximal aerobic power (Koley 

S., & Bijwe V., 2013) [12]. 

Volleyball game, like many other ball games, depends on 

technical and tactical skills, in addition to high level of physical 

fitness (Marques M. et al, 2006) [20] (Marques C. et al, 2009) [19]. 

Modern volleyball includes repeated bouts of intensive activities 

such as jumping, diving, and lateral movement. These activities 

are required to very high speed of reaction and agility throughout 

match duration. These qualities are the main axis during training 

process (Marques C. et al, 2009) [19] (Sheppard J. et al, 2008) [25].  

Several researchers demonstrated that the motor abilities, agility 

and explosive strength, side by beside with human body build, 

are essential characteristics for successful volleyball performance 

(Fattahi A. et al, 2014) [4].  

Selecting junior players must depends on predictive standards. It 

takes into consideration the physical, physiological, and 

anthropometric measurements that are related directly to the level 

of performance of junior players, so the focus should be on these 

measurements to achieve the best results and reach to high levels 

(Al-Dewan L., 2011) [1] (Fleck S. et al, 2012) [5]. 

The performance of top-class volleyball players is the result of 

interaction of a number of factors which includes physical, 

physiological and anthropometric demands, such factors are 

evident when we witness a superior display of skill by a player in 

one occasion and then, on a separate occasion see that same 

player makes an effort after an error (Ramesh N., 2011) [23].  

Several studies have investigated the relationships between 

anthropometric and physiological characteristics of volleyball 

players. Results of these studies have indicated that asserting the 

anthropometric characteristics are advantageous to the volleyball 

players, including greater height greater vertical jump distance, 

greater upper body strength, and lower body fat percent. (Fry A. 

et al, 1991) [6] (Koley S. et al, 2010) [13]. 

Respective studies about volleyball players emphasized the 

relationship of some physical, physiological, and anthropometric 

measurements with level of performance skills for male and 

female volleyball players, but still, we can state that very few 

studies predicted the level of performance skills in terms of some 

of the physiological characteristics among junior volleyball 

players. 
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Objective of Study  

The present study aims to determine the relationship between 

skills performance and physiological characteristics among 

Yemeni junior volleyball players. 

 

Hypothesis of Study 

There is a significant relationship between skills performance and 

physiological characteristics among Yemeni junior volleyball 

players (14-20) years. 

 

Methodology 

The present study was used the descriptive method to investigate 

the relationship between skills performance and physiological 

characteristics among Yemeni junior volleyball players (14-20) 

years through the conducting skills performance tests and some 

physiological measurements. 

 

Sample of Study 

Study sample was randomly selected to include 30 male 

volleyball players with ages between 14 and 20 years and mean 

was (16.7) years, from clubs and schools at Sana’a city, Yemen. 

 
Table 1: Characteristics of study sample (N =30) 

 

Variables Unit Mean S. D Skewness 

Age Year 16.7 1.34 -0.56 

Height Cm 168.6 7.03 -0.02 

Weight Kg 57.2 12.21 0.10 

  

The table (1) shows that there is no significant difference in 

demographic characteristics (age, height, weight). All skewness 

values clearly indicated to homogeneity of sample, thus the 

sample acceptable to conduct this study. 

 

 
 

Fig 1: Mean, S.D, and skewness of study sample characteristics 

 

Tools and Means of Measurements (Materials Used) 

 Stadiometer to measure the height (cm). 

 Electronic weighing machine to measure the weight (kg). 

 Sphygmomanometer to measure the blood pressure. (cm). 

 Digitalized heart rate monitor. 

 

Statistical Analysis 

The obtained data analyzed by applying appropriate statistical 

analyses. Correlation coefficient between skills performance 

(dependent variable), and physiological variables (independent), 

by computing Pearson’s product moment coefficient of 

correlation i.e. the statistical parameters, like Beta Coefficients 

and the percentage contribution of each independent variable. In 

all the cases 0.05 level of significance fixed to test the hypothesis. 

 

Results and Discussion 

 
Table 2: Descriptive statistics on physiological variables of volleyball 

players 
 

Sr. No. Physiological Variables Mean SD Min Max 

1 Test of pulse rate after effort (30 Sec) 108.53 22.564 67 150 

2 Test of pulse rate at rest 72.33 13.976 50 93 

3 Prediastolic 67.93 14.999 34 98 

4 Presystolic 113.10 13.202 89 144 

5 Postdiastolic 78.23 13.135 58 104 

6 Postsystolic 126.30 12.938 103 154 

7 Test of Vo2max(30Sec) 42.29 17.455 17.02 79.85 

 

The table (2) showed that the descriptive statistics values of 

physiological measurements volleyball players in Republic of 

Yemen. 

 

 
 

Fig 2: Mean of physiological variables (N=30) 

 

Correlation coefficient between physiological variables and 

attack 

 
Table 3: Pearson correlation between attack and physiological 

variables among volleyball players (N=30) 
  

Sr. No. Physiological Variables Attack 

1 Test of pulse rate after effort (30 Sec) -0.06 

2 Test of pulse rate at rest -0.07 

3 Prediastolic -0.15 

4 Presystolic -0.18 

5 Postdiastolic -0.28 

6 Postsystolic -0.24 

7 Test of Vo2max(30Sec) -0.12 

*Significant at 0.05 level with df 28 is 0.361. 
 

The table (3) showed that correlation between attack and 

physiological measurements (7 variables). 

The degrees of freedom for data are 28. Therefore, the test value 

for Pearson’s correlation coefficient is 0.361 at 0.05 level of 

significance. So, if is greater than 0.361, then there is significant 

difference. In above table we observe that there no significant 

correlation of attack with physiological measurements (6 

variables). 
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Fig 3: Correlation between physiological variables and attack (N=30) 

 

Correlation coefficient between physiological variables and 

forearm pass 

 
Table 4: Pearson correlation between forearm pass and physiological 

variables among volleyball players (N=30) 
 

Sr. No. Physiological Variables Forearm Pass 

1 Test of pulse rate after effort (30 Sec) -0.07 

2 Test of pulse rate at rest -0.23 

3 Prediastolic 0.10 

4 Presystolic 0.01 

5 Postdiastolic 0.24 

6 Postsystolic 0.19 

7 Test of Vo2max (30Sec) 0.09 

*Significant at 0.05 level with df 28 is 0.361. 

 

The table (4) showed that correlation between forearm pass and 

physiological measurements (7 variables). 

The degrees of freedom for data are 28. Therefore the test value 

for Pearson’s correlation coefficient is 0.361 at 0.05 level of 

significance. So, if more than 0.361, then there is significant 

difference. In above table we observe that there no significant 

correlation of forearm pass with physiological measurements (6 

variables). 

 

 
 

Fig 4: Correlation between physiological variables and forearm pass 

(N=30) 

Correlation coefficient between physiological variables and 

repeat pass 
 

Table 5: Pearson correlation between repeat pass and physiological 

variables among volleyball players (N=30) 
 

Sr. No. Physiological Variables Repeat Pass 

1 Test of pulse rate after effort (30 Sec) 0.18 

2 Test of pulse rate at rest 0.45* 

3 Prediastolic -0.03 

4 Presystolic -0.11 

5 Postdiastolic 0.04 

6 Postsystolic 0.08 

7 Test of Vo2max (30Sec) 0.29 

*Significant at 0.05 level with df 28 is 0.361. 

 

The table (5) showed that the correlation between repeat pass the 

ball to the wall (30 Sec) and physiological measurements (7 

variables).  

The value of test pulse rate at rest is greater than 0.361. So, we 

say that there is significant correlation between repeat pass the 

ball to the wall (30 Sec) and test pulse rate at rest. In other 

physiological measurements there is no significant correlation 

with repeat pass the ball to the wall (30 Sec). As all values are 

less than 0.361. 

 

 
 

Fig 5: Correlation between physiological variables and repeat pass 

(N=30) 

 

Correlation coefficient between physiological variables and 

serve 

 
Table 6: Pearson correlation between serve and physiological variables 

among volleyball players (N=30) 
 

Sr. No. Physiological Variables Serve 

1 Test of pulse rate after effort (30 Sec) -0.04 

2 Test of pulse rate at rest -0.23 

3 Prediastolic 0.05 

4 Presystolic 0.24 

5 Postdiastolic -0.25 

6 Postsystolic 0.01 

7 Test of Vo2max (30Sec) -0.26 

*Significant at 0.05 level with df 28 is 0.361. 

 

The table (6) showed that correlation between serve (10 Time) 

and physiological measurements (7 variables). 

The degrees of freedom for data are 28. Therefore the test value 

for Pearson’s correlation coefficient is 0.361 at 0.05 level of  
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significance. So, if is greater than 0.361, then there is significant 

difference. In above table we observe that there no significant 

correlation of Serve (10 Time) with physiological measurements 

(6 variables). 

 

 
 

Fig 6: Correlation between physiological variables and serve (N=30) 

 

Correlation coefficient between physiological variables and 

pass farthest distance 

 
Table 7: Pearson correlation between pass farthest distance and 

physiological variables among volleyball players (N=30) 
 

Sr. No. Physiological Variables Pass Farthest Distance 

1 Test of pulse rate after effort (30 Sec) 0.46* 

2 Test of pulse rate at rest 0.44* 

3 Prediastolic -0.23 

4 Presystolic -0.13 

5 Postdiastolic -0.28 

6 Postsystolic 0.21 

7 Test of Vo2max (30Sec) -0.42* 

*Significant at 0.05 level with df 28 is 0.361. 
 

The table (7) showed that the correlation between pass farthest 

distance and physiological measurements (7 variables). 

The value of Test Vo2max (30 Sec), test pulse rate after effort 

(30 Sec) and test pulse rate at rest are greater than 0.361. So, we 

say that there is significant correlation between pass farthest 

distance and above stated measurement. All remaining 

physiological measurements there is no significant correlation 

with pass farthest distance. As all values are less than 0.361. 

 

 
 

Fig 7: Correlation between physiological variables and pass farthest 

distance (N=30) 

 

The results of this study in tables (2, 3, 4, 5, 6, and 7) respectively 

showed that the there is no correlation coefficient between attack 

(25 times) and all physiological measurements (7variables). 

There is no correlation coefficient between forearm pass (5 times-

A & 5 times-B) and physiological measurements (7 variables). 

There is correlation coefficient between repeat pass the ball to the 

wall (30 Sec) and only test of pulse rate at rest, while there is no 

correlation coefficient between repeat pass the ball to the wall (30 

Sec) and other physiological measurements (6 variables). There 

is no correlation coefficient between serve and all physiological 

measurements (7 variables). There is correlation coefficient 

between pass farthest distance and some physiological 

measurements (test of pulse rate after effort 30 Sec, test of pulse 

rate at rest, and test of Vo2max 30 Sec), but there is no correlation 

coefficient between pass farthest distance and other physiological 

measurements (4 variables).Several studies have documented the 

relationship between physiological characteristics and skills 

performance of volleyball players like (Yavuz S., 2015) [30] 

indicated that the physiological components in volleyball has the 

characteristics of an interval sport, also the high-skills and 

technical performance levels affect performance. (Nikolaidis P. 

et al, 2012) [21] (Schaal M. et al, 2013) [24] have been demonstrated 

that players of different competitive levels differ among 

themselves with regard to physical and physiological 

characteristics in adolescence and in adulthood. (Gabett T., & 

Georgieff B., 2007) [7] have emphasized the importance of lower 

body muscular power and maximal aerobic capacity with 

increased playing level in volleyball players. (Lidor R., & Ziv G., 

2010) [15] observed that the training induced changes in various 

anthropometric, physiological and biochemical variables can be 

attributed to appropriate load dynamics, which have a most 

significance in volleyball playing success. (Koley S. et al, 2010) 

[13] showed that the Indian volleyball players have lesser value for 

heart rate and greater value for Vo2max than controls, and 

indicated that the volleyball players require well-developed 

speed, agility, upper-body and lower body muscular power, and 

maximal aerobic power (VO2max). (Gabbett T., & Georgieff B., 

2007) [7] confirmed that the volleyball is an intermittent high-

intensity team sport that requires a combination of physical and 

physiological characteristics to perform a sequence of well-

coordinated high demanding activities. (Smith D. et al, 1992) [27] 

resulted that there is high VO2 max value among volleyball 

players, and suggested that either years of specific physical 

conditioning and playing or the selection of individuals for the 

national team who possess more desirable characteristics as a 

consequence of genetic endowment, plays a significant role in the 

preparation of international caliber volleyball players. (Manna I. 

et al, 2012) [18] studied the influence of endurance training on 

heart rate among the volleyball players through preparatory and 

competitive phases, and shown significant improvement in 

recovery heart rate of the players during preparatory phase, 

however, no significant change was observed in maximal heart 

rate of the volleyball players following the training program. So 

it can be confirmed on important of heart rate as a physiological 

indicator in selection process of volleyball juniors. 

From what mentioned above can be concluded that the second 

hypothesis is partly achieved in repeat pass only with pulse rate 

at rest, and pass farthest distance with some physiological 

measurements (pulse rate after effort 30 Sec, pulse rate at rest, 

and Vo2max 30 Sec). 
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Conclusions 

There is no correlation coefficient between attack and all 

physiological characteristics. There is no correlation coefficient 

between forearm pass and physiological characteristics. There is 

correlation coefficient between repeat pass the ball to the wall and 

only test of pulse rate at rest, while there is no correlation 

coefficient between repeat pass the ball to the wall and other 

physiological characteristics. There is no correlation coefficient 

between serve and all physiological characteristics. There is 

correlation coefficient between pass farthest distance and some 

physiological characteristics, test of pulse rate at rest, and test of 

Vo2max 30 Sec), but there is no correlation coefficient between 

pass farthest distance and other physiological characteristics.  

 

Recommendations 

Physiological measurements should be taken in consideration 

during selection process of junior players. Physiological 

measurements, which achieved correlation coefficient with skills 

performance, whether it is a positive or negative can be depended 

on it in selection process of junior volleyball players. Conduct 

other studies complementary to this study in other physiological 

characteristics, in addition other skills performance that did not 

mention in this study.  
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