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Abstract
The aim of this research was to determine if there are significant differences in performance indicators between cadet, 

junior and senior winning teams in top level female volleyball. On a sample of games played at European Championships, 
this research was conducted by analysing a total of 32 285 game actions performed by winning teams while examining the 
following six phases in volleyball: Serve, Reception, Attack, Block, Defence and Counterattack. For each of the mentioned 
six phases, statistically significant differences were determined by using the Student t-test between pairs of individual age 
groups: cadet and junior players differ in Serve, Reception and Defence; cadet and senior players differ in Serve, Attack 
and Defence; junior and senior players differ in Serve, Reception and Defence. The obtained results provide information 
on performance indicators of different age groups in female volleyball and they can be applied in increasing the quality 
of training programming, game management and in the selection and development of top level female volleyball players. 
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Introduction
Notational analysis in sports (Hughes & Franks, 2004), as part of which analysis of performance indicators in top 

level volleyball is also performed, represents a procedure that can provide relevant data in the direction of development 
and transformation of technical and tactical abilities of volleyball players during practice or in competitions, which shall 
ultimately enable accomplishing top level competitive results. When discussing a sample of top level volleyball players 
and competitions, this mentioned sample can be stratified according to gender and age of the competitors. Pursuant 
to this principle, international national team competitions can be divided into men’s and women’s in terms of gender, 
whereas with consideration to age, competitions can be organized in cadet, junior and senior categories (as of recent, 
also for young senior teams). The justification for organizing competitions according to gender in sports in general, 
thus also in volleyball, can be found in the specificity and diversity of the status of basic anthropological characteristics 
between men and women, while the justification for competitions in chronologically different age groups can be found 
in the diverse specific preparation of players as a result of training and competitive belonging to a particular age group, 
but also as a result of the player selection process. This type of stratification of a top level sample in relation to gender 
and age groups also specifies a separate generalisation of scientific conclusions resulting from research on performance 
indicators responsible for success in playing volleyball.

Upon reviewing previous research in relation to indoor volleyball, it can be noted that authors only analysed 
performance indicators on samples of top level national team or league competitions for separate age groups (Campos 
et al., 2014; Đurković et al., 2008; 2008; Marelić et al., 1999; Marelić et al., 2004). Furthermore, García-de-Alcaraz et 
al. (2016) researched the evolution of game demands in the development from younger to international senior volleyball 
players. Finally, Joao et al. (2009) compared performances in high level competitions in relation to gender.

According to the above-mentioned, the aim of this research was to determine the differences in performance indicators 
on a sample of top level competitions in female volleyball between three different age groups: cadet, junior and senior 
competitions. 

Methods
For the purpose of this research, a selection of volleyball matches from European Championships were chosen (2002, 

2003 and 2005) in different age groups (cadet, junior and senior). Upon considering the aim of this research, the entities 
are represented in sets of teams that won an individual game. As it was already mentioned, the analysis consisted of 32 
volleyball teams, i.e. 98 volleyball games during which 332 sets were played, so that eventually a total of 32 285 game 
actions were analysed. Emphasis must be put on the fact that fifth sets were not included in this analysis due to the different 
number of points required for winning the set. 

The variables in this research describe the performance indicators of six volleyball game phases: Serve, Reception, 
Attack, Block, Defence and Counterattack. The numeric quantification of performance indicators was separately measured 
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for each of the selected game phases in such a manner that each performance was assigned a grade, on a scale from 1 
to 5, and used for assessing the quality of the analysed performance, with 1 as the lowest grade and 5 as the maximum 
grade (modified according to Eom & Schutz, 1992; Đurković et al., 2008; Marelić et al., 2004). By using the specialized 
computer programme Data Volley 3 (Data Project, S.l.r.), the registration of performance indicators was conducted in the 
previously defined manner. Further, values of the coefficient for each individual game phase were calculated by multiplying 
the number of performances accomplished on an individual scale with the grade for the performance, which is then 
finally divided with the overall number of performances. The numeric values resulting from such a procedure indicated 
the development level of the measured characteristic, while the calculated values were then finally entered and analysed 
with the Statistica 8 programme (StatSoft, Inc.), where they were used for calculating the descriptive parameters and for 
determining the differences between the separate age groups through the usage of the Student t-test. In determining the 
reliability of the measuring procedures, the test-retest method with two attempts of registration during an interval of 30 
days was used, while with the SPSS 11 (SPSS, Inc.) programme, the interclass correlation coefficient (ICC) was calculated 
with values for all the variables between (.85) and (.95).

Results
For each of the volleyball phases in the chosen three age groups (cadets, juniors and seniors), Table 1 shows frequency 

percentages and the arithmetic mean of frequencies for each of the 5 performance grades in one volleyball set for teams 
who won a particular match. 

Table 1: Descriptive statistics of grade frequencies for volleyball phases in one set

  Performance grade

Variable Age group  1 2 3 4 5

Serve 

cadets
% 9.4 41.7 12.5 27.0 9.4
M 2.53 10.24 3.17 6.65 2.62

juniors
% 10.5 28.9 20.0 30.8 9.8
M 2.82 7.13 4.99 7.60 2.60

seniors
% 7.9 41.7 23.1 21.2 6.1
M 2.35 10.28 5.76 5.24 1.94

Reception

cadets
% 7.9 4.6 18.1 15.8 53.6
M 1.90 1.43 3.25 2.83 9.04

juniors
% 7.8 3.6 20.8 28.5 39.3
M 1.81 1.23 3.69 4.95 6.72

seniors
% 5.4 3.8 13.5 29.4 48.0
M 1.77 1.40 2.77 5.40 8.81

Attack

cadets
% 7.9 8.1 16.4 21.7 45.8
M 1.62 1.81 2.32 3.32 6.49

juniors
% 7.6 7.0 12.8 23.1 49.4
M 1.73 1.70 1.79 3.38 6.91

seniors
% 6.5 7.2 14.4 21.2 50.8
M 1.78 1.73 2.30 3.40 8.11

Block 

cadets
% 25.2 17.8 21.6 8.6 26.8
M 3.08 2.17 2.81 1.65 3.17

juniors
% 31.8 10.1 20.4 10.5 27.2
M 3.60 1.71 2.58 1.67 3.11

seniors
% 31.7 13.3 17.7 10.8 26.5
M 3.94 2.13 2.43 1.95 3.32

Defence 

cadets
% 21.5 5.9 23.0 16.5 33.1
M 3.03 1.35 3.10 2.46 4.52

juniors
% 21.7 7.9 30.4 23.7 16.3
M 2.55 1.55 3.42 2.71 2.23

seniors
% 13.1 4.7 26.7 29.0 26.4
M 2.52 1.42 4.40 4.79 4.38

Counterattack 

cadets
% 9.6 5.9 18.8 21.4 44.3
M 1.86 1.64 2.75 3.49 6.47

juniors
% 8.3 7.1 14.1 22.5 48.0
M 1.71 1.54 1.86 3.22 6.34

seniors
% 7.3 7.7 15.1 26.2 43.7
M 1.70 1.72 2.22 4.09 6.50

Note: % ‒ percentage of frequency in each grade; M ‒ mean
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Table 2 shows descriptive statistics for performance indicators coefficients for each age group that were assessed 
through the six phases of volleyball. 

Table 2: Descriptive statistics for the coefficients of performance indicators 

Variables
M ± SD

cadet junior seniors

Serve 2.86 ± 0.24 3.00 ± 0.27 2.76 ± 0.25

Reception 4.05 ± 0.34 3.89 ± 0.32 4.13 ± 0.32

Attack 3.93 ± 0.37 4.03 ± 0.35 4.05 ± 0.32

Block 2.95 ± 0.49 2.91± 0.53 2.88 ± 0.42

Defence 3.33 ± 0.52 3.03 ± 0.51 3.52 ± 0.39

Counterattack 3.87 ± 0.40 3.97 ± 0.37 3.95 ± 0.38

Note: M ‒ mean; SD ‒ standard deviation 

Further analysis in Table 3 presents results of the Student t-test, where certain volleyball game phases showed 
statistically significant differences between certain pairs of different age groups. 

Table 3: Differences in performance indicators between pairs of certain age groups

Variables
P

cadets - juniors cadets - seniors juniors - seniors

Serve .00* .01* .00*

Reception .00* .08 .00*

Attack .06 .02** .56

Block .61 .31 .63

Defence .00* .01* .00*

Counterattack .07 .18 .60

Note: *significance level p<.01, **significance level p<.05 (Student t-test)

Discussion and conclusion
According to the results of descriptive values for coefficients of performance indicators (Table 2), the conclusion can 

be made that all age groups in general show higher values in Reception, Attack and Counterattack phases, whereas lower 
values are demonstrated in Serve, Block and Defence phases. The mentioned results are understandable considering the 
sequence of performing the mentioned phases in volleyball, as well as their generated relations.

Upon observing statistical differences between the pairs of groups in different game phases, the demonstrated results 
lead to the conclusion that junior players (3.00) are more efficient than cadet players (2.86) and seniors (2.76). Somewhat 
lower values in the performance of serves of senior players can generally be attributed to the causal relationship between the 
Serve and Reception phases, where a higher performance in Reception suggests a lower performance indicators in Serve.

In addition, cadet players show slightly higher indicators in Reception than junior players (4.05, 3.89), as well as do 
seniors in comparison to junior players (4.13, 3.89). In this particular phase of the game, senior players demonstrate the 
highest indicators which is a result of their extremely high percentage of successful performances 77.4% (grade 4,5) and 
a low percentage of errors 5.4% (grade 1; Table 1). The above-mentioned results indicate that high indicators in Reception 
presupposes a high level of performance of the related technical elements, as well as suggests a longer period required 
for the acquisition and stabilization of the mentioned elements.

The Attack phase demonstrated statistically significant differences only between cadet and Senior players (3.93, 
4.05). However, similar as in Reception, Seniors show the highest indicators as a result of the high percentage of ideal 
performances of 50.8% (grade 5; Table 1), suggesting that Senior players averagely attain the most points in a set (8.11) 
among all three age groups in this phase. Firstly, the high indicators in the Attack phase can be explained as a result of 
the high indicators in Reception, which enables a better organization for a quick and versatile spike, whereas a second 
reason comes from the fact that spikers in senior volleyball primarily possess a wider range of different spike techniques, 
as well as better stability and motor abilities required for the successful performing of the mentioned elements.
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When observing the differences in the Defence phase, the conclusion can be made that senior players (3.52) are both 
more efficient than cadet players (3.33) and junior players (3.03). It is interesting that seniors demonstrated the highest 
values in Defence as the indicators level in this phase of the game depends on Serves and Blocks, values that are relatively 
low. Furthermore, the obtained results for Defence can also be accounted for by mentioning that senior players are more 
efficient in performing different tactical systems, as well as in ball control during the performance of individual technical 
elements in the Defence phase.

Finally, the conclusion can be made that the obtained results present valuable and critical information on performance 
indicators for six volleyball game phases and that their application can be found in the differentiated planning and 
monitoring of the training process and in competition management and control for a particular age group, as well as for 
improving the quality in the process of player selection and in developing top level female volleyball players.
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