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Abstract 
This research aims to determine the relationship between morphological characteristics and abilities in volleyball 
players. It was conducted on the territory of Vojvodina autonomous province on a sample of 27 male volleyball 
players with an average age of 17.48 ± 0.50 years and an average sports experience of 6.33 ± 2.83 years. A test 
battery consisting of five variables for measuring morphological characteristics and twelve tests of abilities was 
applied: flexibility, speed, agility, endurance, static and explosive power. The normality of the data distribution was 
controlled by the Shapiro-Wilk test, and the connection between morphological characteristics and abilities was 
calculated by the Spearman ro correlation coefficient. The limit value for testing the normality of distribution of p> 
0.05 was not met by: body mass index (p = 0.01), straddle in supine position (p = 0.03), single leg counter movement 
jump with the left leg (p = 0.01) and Yo-Yo Intermittent endurance test level 2 (p = 0.02). The connection of 
morphological characteristics with explosive power tests is especially noticeable, the most significant is the range of 
arms span with continuous jump with bent legs (ro = 0.75), single leg counter movement jump with the right leg (ro 
= 0.74) and Counter movement jump (ro = 0.63). The main finding in this study is that morphological characteristics 
are mostly negatively correlated with the explosive power of volleyball players. It is known that these characteristics 
and abilities have a significant share in the model of the ideal volleyball player and therefore their negative 
connections, the approach to the selection of volleyball and volleyball training must be based on scientific knowledge. 
Key words: measurement, testing, diagnostics, test batteries, volleyball 

INTRODUCTION 

Volleyball is one of the most popular, most 
active, but at the same time one of the fastest 
sports games in the world. Volleyball team has 
12 players with a large number of positions in 
the game. Each of these positions plays a role in 
a volleyball game. Volleyball is a sport of 
medium and submaximal intensity characterized 
by polystructural movements. There are two 
basic phases in volleyball: the online game and 
the field game phase. Due to these phases of 
the game, and due to the overall actions in the 
game which are divided into active and passive 
phase, and interruptions, the functional 
mechanism that prevails during the volleyball 
game is mixed, in other words aerobic-anaerobic 
(Janković and Marelić 1995). Modern volleyball 
game requires from all players a high level of 
general physical abilities, as well as specific 
characteristics of the volleyball game and for 
certain playing positions (Martinović et al. 2011). 
For the successful implementation of selection in 
volleyball, the key role is played by the equation 
of specification, which includes anthropometric 
characteristics, functional, physical, conative and 
cognitive abilities as well as the level of technical 
and tactical knowledge. Although this equation 
is never clearly defined, most authors believe 
that in volleyball they are: body height, arm 
length, finger length, pelvic circumference, ball 

feel, speed-strong ability, coordination of 
movements, speed of reaction time, vertical 
jumping, speed of sensometric reaction, 
steadfastness of attention, speed of information 
processing and operational thinking. Successful 
volleyball is characterized by pronounced body 
height, jumping abilities, as well as technical and 
tactical abilities (Gabbett et al., 2007; Malousaris 
et al., 2008; Rickberg and Raudsepp, 2011; 
Sheppard et al., 2009). Skeleton longitudinal 
dimensionality, explosive power and 
coordination (primarily agility) have the greatest 
influence on success in volleyball. Subcutaneous 
adipose tissue has a negative impact on success 
in the game (Marelić et al. 2007). In sports, it is 
very important to know the connection between 
different characteristics and abilities of 
anthropological status (Krneta, 2019). In the 
following study, the relationship between 
morphological characteristics and physical 
abilities of forty-two professional volleyball 
players of the Spanish Super League with an 
average age of 27.2 ± 5.4 years was presented. 

Significant positive correlations (p <0.05) were 
found between tests to assess the explosive 
power of the lower extremities (maximum reach 
in the block and smash) and skin folds of the 
upper leg and lower leg. Further, both jumps (VJ 
and SJ) showed negative correlations with age 
and absolute mechanical strength of the tested 
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jumps (Mielgo-Ayuso et al. 2014). A study 
conducted in Greece in which sixty-four young 
volleyball players with an average age of 14.4 ± 
0.5 participated concluded that there were 
moderate positive correlations between body 
height and maximum retrieval reach in the trash 
and small and moderate negative correlations 
between body mass index and leather fold on 
one side and maximum reach in the spike and 
block on the other (Tsoukos et al. 2019). In 
order to examine the influence of 
anthropometric characteristics on the 
manifestation of explosive power (jumping), an 
experimental research was organized on a 
sample of 40 volleyball players aged 13 years. It 
was concluded that the applied system of 
anthropometric characteristics, as a predictor, 
has a significant impact on the manifestation of 
explosive power in volleyball players aged 13 
(Stojanović et al. 2006). 
 
METHODS 
 
This research was conducted in order to 
determine the connection between 
morphological characteristics and physical 
abilities in a selected group of respondents from 
the existing and available data generated in the 
Provincial Institute for Sports and Sports 
Medicine Novi Sad during the procedure of 
diagnosing athletes' training. 27 male volleyball 
players with an average age of 17.48 ± 0.50 
years and an average sports experience of 6.33 
± 2.83 years were selected. All tests and 
measurements were performed in the field by 
employees of the Provincial Institute for Sports 
and Sports Medicine on the territory of 
Vojvodina autonomous region during 2019 and 
2020. The applied battery of measurements and 
testing is standard in the Institute in cases when 
field tests of volleyball training diagnostics are 
performed. Measurements of morphological 
characteristics included: body height (VT), body 
weight (MT), body mass index (BMI), arm span 
(RR) and retrieval height (DV). Measurement of 
body height, arm span and retrieval height was 
performed with an anthropometer according to 
Martin with an accuracy of 0.1 cm. Body mass 
was measured by bioelectrical impedance (BIA) 
with an accuracy of 0.1 kg, in addition to body 
weight, a body mass index (kg / m2) was 
obtained. The battery of physical tests consisted 
of: sit and reach (SAR) and straddle in supine 
position (SSP) for flexibility testing, visual 
reaction time (VRT) for speed testing, shuttle run 
10 x 5 meters (SHR) for agility testing, Hand grip 
(HGR) for static strength testing, squat jump (SJ), 
counter movement jump (CMJ), single leg 
counter movement jump with the right leg 
(CMJR), single leg counter movement jump with 

the left leg (CMJL), maximal counter movement 
jump (CMJmax) and continuous jump with bent 
legs (CJB) for explosive power testing and Yo-Yo 
Intermittent endurance test level 2 (YYIE2) for 
endurance testing. All protocols for physical 
tests followed the instructions from the book 
Testing and Assessing Athletes' physical abilities 
at the Provincial Institute for Sports and Sports 
Medicine (Glamočić and Ivanov, 2019). Values 
and results of measurements and testing are 
presented as arithmetic mean (M) and standard 
deviation (SD), the normality of the distribution 
is controlled by the Shapiro-Wilk test. The 
correlation between morphological 
characteristics and abilities was calculated using 
the Spearman’s rank correlation coefficient. The 
analysis of the obtained data was done with the 
help of the open source statistical data 
processing program GNU PSPP 1.4.1-g79ad47. 
 
RESULTS 
 
Table 1 shows the results of measuring 
morphological characteristics and testing 
physical abilities. The average results of 
morphological characteristics of volleyball 
players obtained in this study when compared 
with the results of other studies for other sports, 
but the same sex and age indicate above - 
average values for body height (193.7 ± 7.49, 
arm span (197.9 ± 8,1) and body weight (82.3 ± 
8.3) and average values for body mass index 
(21.9 ± 1.8). Based on the values of standard 
deviations, it is noticed that the distributions are 
the most stretched at the retrieval height, 
straddle in supine position and yo-yo interval 
endurance test level 2. Volleyball players were 
the most homogeneous in terms of body mass 
index, visual reaction time, shuttle run 10x5 and 
hand grip absolutely. 
 
By testing the distribution normality of the 
obtained results with the Shapiro-Wilk test 
shown in Table 1, it can be concluded that most 
of the values exceed the limit value p> 0.05. If 
we discard p-values and a little higher than the 
limit value p> 0.05, the chance of error would 
be high (5%). By controlling the p-value, we 
discard from further analysis the following tests 
that did not meet this condition: body mass 
index (p = 0.01), Straddle in supine position (p = 
0.03), Squat jump with preparation on the left 
leg (p = 0,01) and a yo-yo interval endurance 
test of level 2 (p = 0.02). In other words, the 
difference between the sample of these results 
and the normal distribution is large enough to 
be statistically significant, not in the range of 
accepted Shapiro-Wilk test values of 95%. 
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Table 1. Measurements results, testing and distribution normality test 
 

 
M±SD (n=27) 

Shapiro-Wilk test 

 W p 

Body height (cm) 193.7±7.4 0.93 0.07 

Arm span (cm) 197.9±8.1 0.95 0.22 

Retrieval height (cm) 253.4±11.8 0.95 0.3 

Body weight (kg) 82.3±8.3 0.96 0.29 

Body mass index (kg/m2) 21.9±1.8 0.89 0.01 

Sit and reach (cm) 27.5±6.6 0.93 0.08 

Straddle in supine position (0) 97.2±16.7 0.92 0.03 

Visual reaction time (s) 0.30±0.03 0.96 0.4 

Shuttle run 10 x 5 meters (s) 17.45±.62 0.95 0.26 

Hand grip (kg) 52.4±5.8 0.94 0.17 

Squat jump (cm) 36.0±7.8 0.97 0.74 

Counter movement jump (cm) 39.1±6.9 0.96 0.46 

Single leg counter movement jump with the right leg (cm) 17.8±4.7 0.95 0.2 

Single leg counter movement jump with the left leg (cm) 18.4±4.3 0.89 0.01 

Maximal counter movement jump (cm) 47.9±8.3 0.93 0.1 

Continuous jump with bent legs (cm) 33.2±6.9 0.95 0.3 

Yo-Yo Intermittent endurance test level 2 (m) 760±338 0.9 0.02 

Legend: w- Shapiro-Wilk test value, p- Shapiro-Wilk significance test 

 
 
Table 2 shows the values of Spearman's ro 
correlation coefficient between the parameters 
of morphological characteristics and physical 
abilities. Authors who have studied the 
relationship strength between two variables give 
different guidelines for its interpretation. In this 

study, we opted for the interpretation according 
to which the correlation values between ro = 
0.10-0.29 represent a small correlation, between 
ro = 0.30-0.49 medium and between ro = 0.50-
1.00 large correlation (Cohen, 1988, pp. 79–81). 

 
Table 2. Morphological and physical variables correlation (Spearman’s rank correlation coefficient) 
 

 
Body height 

Arm 
span Retrieval height Body mass 

Sit and reach -0.06 -0.26 -0.21 0.1 

Visual reaction time 0.01 -0.09 -0.21 -0.09 

Shuttle run 10 x 5 meters 0.29 0.49 0.34 0.71 

Hand grip 0.13 0.07 0.13 0.17 

Squat jump -0.31 -0.4 -0.31 -0.19 

Counter movement jump -0.47 -0.63 -0.50 -0.44 

Single leg counter movement jump with the 
right leg 

-0.59 -0.74 -0.69 -0.55 

Maximal counter movement jump -0.35 -0.42 -0.43 -0.44 

Continuous jump with bent legs -0.61 -0.75 -0.69 -0.51 

 
 
Table 2 clearly shows a significant number of 
large correlations. We see that the 
morphological characteristics of volleyball 
players are mostly related to explosive power. 
Strong correlation of arm span with Continuous 
jump with bent legs (ro = 0.75), single leg 
counter movement jump with the right leg with 
(ro = 0.74) and with Counter movement jump 
(ro = 0.63) is especially noticeable. Then a large 

correlation between retrieval height, body 
height and body weight with the same tests. In 
all these correlation cases of morphological 
characteristics and test results of explosive 
power of volleyball players, there is a strong 
negative correlation. High values of 
morphological characteristics are followed by 
low results on explosive power tests. The 
morphological characteristics are least closely 
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related to the tests of flexibility (SAR), velocity 
(VRT) and static strength (HGR), but in agility 
(SHR) a large linear relationship was observed 
with body mass. Since the Shuttle run test 10 x 

5 meters lower value represents a better result 
and this is a negative correlation, high values of 
body weight measurements are followed by low 
results on the agility test (SHR). 

 
DISCUSSION 
 
For many authors, the connection between 
volleyball player´s morphological characteristics 
and physical abilities has been the subject of 
research, especially in terms of selection, 
specialization, equation of specification and 
prediction of the results of skills and abilities. 
This is confirmed by Stam et al. (2003) when 
they say that most previous research in volleyball 
indicates that body height and body 
composition play a big role in playing 
performance. Most authors (Janković, & Marelić, 
1995; Kostić, 1995; Nejić, 2005; Nešić, 2006; 
cited in Trajković, 2015, p. 11). considers 
strength, speed, coordination and flexibility 
important, but singles out explosive power as 
the most important ability. 
 
The main finding in this research is that 
morphological characteristics mostly have a 
negative correlation with the explosive power of 
volleyball players, and further research could 
lead to the conclusion of what predictor 
influence they could have. Here, it is important 
to remember that these morphological 

characteristics (apart from body weight) and 
physical ability of the explosive power in the 
equation of the specification of the ideal 
volleyball player play an extremely important 
role. This means that a top volleyball player must 
have markedly high values of measuring the 
skeleton longitudinal dimensions, but also 
markedly high results in explosive power. 
Obviously, based on this research, these two 
things are contradictory, but because of that, a 
serious approach to the selection of volleyball 
and volleyball training, based on scientific 
knowledge, comes to the fore during sports 
training. Marques, Roland, Vescovi, & González-
Badillo (2008) in their research with the aim to 
determine how programmed training affects the 
improvement of especially explosive power, 
conclude that it is possible with good 
programming of plyometric training and 
strength exercises to increase explosive power. 
Nebojsa Trajkovic (2015), in his research, says 
that the applied "model of situational-fitness 
training program had significant effects on the 
development of explosive power, in volleyball 
players aged 15 to 18". 
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