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The attackis a crucial technical element in scoring points in volleyball. This research aims to identify
differences in attack efficiency and errors based on the value level of teams in the competitive

The analysis included 86 attacking players from the rosters of 12 teams in the men’s domestic
first league. The distribution by positions was as follows: 37 outside hitters, 19 opposites, and 30
middle blockers. Statisticians from each team recorded the data using Data Volley software during
three championship matches. For each player, the following parameters were interpreted: Attack
Efficiency (E%), Error% (=), Blocked Attack% (/), Poor% (-), Blocked but Recovered% (!), Positive%
(+), and Winning% (#). Attack efficiency was analyzed for each playing position across top teams
(positions 1-4 in the final ranking), mid-level teams (positions 5-8), and lower-level teams

Across all three playing positions, top teams demonstrate higher percentages in attack efficiency,
winning executions, and positive outcomes compared to average and lower-level teams. Top and
average teams also have lower percentages of errors in attack executions. For the outside hitter
position, no statistically significant superiority is observed between top and middle teams for any
attack variable, indicating a balance in player performance. In the opposite hitter position, top and
middle-level players show higher attack efficiency and direct point scores (Winning). They also
have lower poor execution rates, despite the lack of statistical confirmation for superiority in many
attack variables. Among all positions, top middle blockers exhibit a clear superiority over low-level

The findings of the study highlight the critical role of team value level in influencing attack efficiency
and execution quality across different playing positions in volleyball. The results underscore the
importance of strategic differentiation in training and game planning. This is especially crucial
for teams aiming to optimize their performance. Coaches and trainers should focus on tailored
approaches that address the specific strengths and weaknesses of each playing position. They
should also consider the overall team value level in their strategies. This approach could lead to
improved competitive outcomes and a more effective utilization of player potential across all levels
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Introduction

Volleyball is one of the most popular sports,
where attack efficiency is crucial for winning
matches. However, despite the importance of
attacking actions, the differences in attack efficiency
and error rates among teams of varying levels
require the search for more effective solutions. This
concern is particularly relevant when considering
specific playing positions. Addressing this gap calls
for a deeper analysis and understanding of how
team level and playing position influence attack
performance in competitive settings.

In this context, research on various approaches
to improving attacking actions and enhancing
team efficiency has become increasingly relevant.
Volleyball and other ball sports influence the
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coordination processes and anthropometric
dimensions of the participants [1, 2, 3]. Used in
physical education and leisure, these activities
promote a healthy lifestyle [4]. Volleyball is an
extremely dynamic sport, requiring players to
quickly analyze and process information and game
situations. This ability facilitates adaptation and
finding solutions to disrupt the opposing team
[5]. The fundamental role of attack, particularly
the spike as a phase for accumulating points,
compared to defense, is well-documented in elite
men’s volleyball within the European League [6].
Fast attacks are predominantly observed in higher
age categories/senior teams, showing higher
effectiveness. An increased use of attack in the first
and second tempo has been identified across all
age groups [7]. Elite men’s volleyball often involves
system situations, providing optimal conditions for
constructing attacks [8]. Winning points in a typical
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set during volleyball tournaments is influenced by
the effectiveness of the attack following reception,
as well as the success rate of the breakpoint complex
[9]. For volleyball teams participating in the Olympic
Games, receptions that facilitated well-organized
attacks significantly improved the teams’ chances
of winning points [10].

These findings underscore the critical importance
of attack strategies in volleyball, particularly at the
elite level, where effective execution can decisively
influence match outcomes. As such, understanding
and optimizing attack efficiency remains a key focus
for teams aiming to achieve competitive success.

The factors that influence outcomes in men’s
volleyball matches in Puerto Rico and ensure
competitive success are varied. Complex I and II
efficiency, blocking points, point service, and points
in attack are some predictors of the results [11].
Technical indicators that ensure the victory of men’s
volleyball teams in the Olympic Games and World
Championships are analyzed by [12]. For matches
completed in 3-4 sets, the most important predictor
is attack, but for those completed in 5 sets, points
accumulated from serve and block play a major role.
The use of Social Network Analysis provides detailed
and more refined information about the influence of
actions and game variables associated with attacks
in volleyball [13]. Statistical analysis of volleyball
matches is becoming increasingly important for
coaches, as they capitalize on the data provided to
improve training programs [14]. The application
of logistic regression models in the Turkish Men’s
Volleyball League facilitates the explanation
of results in official matches. The efficiency of
different players/positions (middle blocker, setter,
outside hitter, opposite/universal) predicts winning
or losing matches by more than 80% [15].

These studies highlight the diverse factors that
contribute to match outcomes, emphasizing the
critical role of specific technical indicators and
player efficiency. Understanding these variables
allows teams to refine their strategies and enhance
their competitive edge.

During volleyball matches, the playing
positions of the players and their value/sport level
may influence the number of jumps executed
and their intensity. Individualized training is
recommended according to the specialization of
the players by position [16]. Other studies also
analyze the individualization of jump training in
volleyball players, considering the playing position,
correlated with the number and height of jumps.
The highest jump heights (96.5%) are recorded for
jumps executed during attacks, with lower values
for blocks (88.8%) and serves (81.5%) [17]. Other
sources analyzing elite Brazilian men’s volleyball
highlight the necessity of using backrow attackers
(positions 1 and 6), which increases scoring chances
due to the uncertainty created for the opposing

team [18]. In Brazilian volleyball at the elite level,
predictive factors for the attack performed by the
opposite player from positions 1 and 2 are analyzed
by [19]. Offensive strategies often require the
implementation of a system with four attacking
players [20].

These findings underscore the importance
of position-specific training and the strategic
use of backrow attackers to enhance offensive
performance. By tailoring training to player
positions and employing varied offensive systems,
teams can significantly improve their effectiveness
during matches.

Side out attack (attack after reception)
efficiency is crucial for winning points and sets in
volleyball. In situations where the side out attack
is unsuccessful or missed, the setter’s decision-
making becomes critical. Executing a faster attack
tempo is an effective solution in these cases [21].
Players’ movements on the court are determined
by the tasks associated with their playing position.
The setter covers the longest distances during sets,
while the middle blockers cover the shortest, with a
significant difference between these two positions
[22]. Research on world-class men’s volleyball
players has shown a significant relationship between
the middle blocker and setter positions, influencing
the attack area [23]. Attack efficiency is heavily
dependent on quick decision-making by the setter
and the middle blocker’s choice for the pass when
available [24]. For men’s volleyball teams at the
Olympic level, attack efficiency is conditioned by the
setter’s prior performance. This enables successful
points from 1st or 2nd tempo attacks [25]. Another
study corroborates this, demonstrating that better
setter performance leads to higher attack player
performance, particularly for those participating in
the Olympic Games [26].

These findings emphasize the critical role of the
setter in optimizing attack efficiency, especially
in high-stakes matches. A well-coordinated
effort between the setter and attack players can
significantly enhance a team’s chances of winning
points and sets.

The different playing position tasks in men’s
volleyball impose variations in the somatotype
of each specialization/position on the court, as
highlighted in Croatian national league volleyball
players [27]. Height and vertical jump values are
key performance determinants in men’s volleyball,
with significant differences identified between
outside hitters, middle blockers, and opposites [28].
A comparison of the somatic traits of Indian college
volleyball players indicates significant differences
between the profiles of middle blockers and outside
hitters. Middle blockers are taller and have a higher
ectomorph component, while outside hitters are
heavier and more mesomorphic. These aspects
contribute to the understanding of the peculiarities
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of the playing positions and the preparation of
players for the attack phase [29]. A comparative
analysis of anthropometric parameters for male
volleyball players in the Ethiopian League shows
differences between playing positions. Middle
blockers, followed by outside hitters and opposites,
have the highest values of height and weight among
those involved in attacks [30]. An investigation of
anthropometric parameters in the top two value
leagues in Italian men’s volleyball highlights the
need to improve shoulder flexibility and mobility.
Among the players involved in attacks, opposites
and middle hitters are the heaviest and tallest,
with higher values in upper limb length widths
and contracted arm circumference [31]. Height
and body weight are positively and significantly
associated with attack efficiency in men’s volleyball.
For national teams participating in a European
tournament (Croatia, Italy, France, and Estonia),
middle blockers are the tallest and execute the most
blocks, while outside hitters and opposites have
average height but stand out with the highest attack
load. Setters execute the fewest attacks [32]. For the
setter position, attack execution is recommended to
be preceded by a high-quality pass. Although less
common in men’s volleyball, setter attacks can be a
way to diversify a team’s attack options [33].

These findings underscore the critical role that
somatotype and anthropometric characteristics
play in determining the performance of players in
different volleyball positions. Tailoring training
and strategy to these physical attributes can
significantly enhance attack efficiency and overall
team performance.

Investigations in volleyball players of different
age groups in national teams (Brazil, Argentina,
Australia, Canada) identify differences in position
profiles. Middle blockers are taller and heavier
than outside hitters and setters. Additionally,
attack and block jumps occur more frequently for
middle blockers. Vertical jump and spike jump
values are highest for middle blockers and outside
hitters [34]. Testing elite volleyball players in Iran
revealed significant differences in muscle strength
performance tests for attack players. Middle blockers
performed worse, but no significant differences
were found between outside hitters, opposites, and
middle blockers in agility tests [35]. The comparison
between the profiles of Brazilian volleyball players
(U19) indicates that middle blockers and opposites
(attack players) have superior anthropometric
dimensions. These positions also show higher
values in vertical jumps (spike jump and block jump)
compared to defensive players (libero and setters)
[36]. The profile of middle blockers highlights
their superior height, weight, block jump height,
and spike/attack height. They also exhibit a higher
frequency of jumping during matches, which is
crucial in tempo 1 attacks [37]. The relationship
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between vertical jump height and unsuccessful
attack executions in Turkish high-level players was
analyzed by [38]. The data indicate that negative
attacks (errors, blocked attacks, and poor attacks)
are not significantly correlated with jump values for
middle blockers. However, for opposites, only weak
positive correlations were found between jump

height and points lost due to attack errors [38].
These findings emphasize the distinct physical

and performance profiles required for different
volleyball positions, particularly for middle blockers
and opposites. Understanding these differences
is crucial for optimizing training programs and
enhancing match performance.

Most of the analyzed studies make a strong
case for the critical role that specific physical and
performance profiles play in determining success
in men’s volleyball. Middle blockers and opposites
consistently show superior height, weight, and
vertical jump abilities, which are essential for
effective attack and block executions. The findings
underscore the importance of individualized
training tailored to the unique demands of each
playing position. Additionally, the studies highlight
the strategic value of setter performance and the
frequency of jumps, particularly in high-level
competitive settings. However, there remains a
challenge in fully understanding and optimizing the
interaction between these physical attributes and
tactical decisions during matches. In this context,
the aim of the research is to identify the differences
in efficiency and errors for attack, depending on the
value level of the teams in the competitive system,
separated by playing positions. For this purpose, the
following hypotheses were formulated:

e H1: Significant differences in the parameters of
attack efficiency are expected between top,
middle, and low-level teams for outside hitters.

e H2: Significant differences in the parameters of
attack efficiency are expected between top,
middle, and low-level teams for opposite hitters.

» H3: Significant differences in the parameters of
attack efficiency are expected between top,
middle, and low-level teams for middle blockers.

Materials and Methods

Participants

The analyzed group includes all players in
attacking positions from the Romanian men’s
volleyball first league national championship (2017-
2018 season). A total of 86 attacking players from
the 12 participating teams were analyzed: 37 outside
hitters, 19 opposites, and 30 middle blockers. The
age of the participants ranges from 18 to 35 years.

Research Design

The data were recorded by each team’s
statisticians using Data Volley software during
three matches of the return championship. The data



2024
— 05

were provided to the Human Performance Research
Centre of the Faculty of Physical Education and
Sports of Galatiin 2024.For each player, the following
parameters were analyzed: Attack Efficiency (E%),
Error% (=), Blocked attack% (/), Poor% (-), Blocked
but recovered% (!), Positive% (+), and Winning%
(#). The codes and their interpretations related to
the quality and efficiency of the attack are provided
in the Data Volley book [39]. Attack efficiency was
analyzed for each playing position across the top
teams (positions 1-4 in the final ranking), mid-
level teams (positions 5-8), and lower-level teams
(positions 9-12). The requirements of scientific
research involving human subjects were followed,
ensuring the confidentiality of personal data
[40, 41]. The publication of the results received
approval from the faculty’s Ethics Committee (no.
242/10.07.2024).

Statistical Analysis

SPSS Software (Statistical Package for the Social
Sciences, IBM, Version 24, Chicago, IL, USA) was
used to transfer the individual data and calculate
the differences in the dependent variables across
the three value levels of the championship. The
total number of attacks and the mean values for
the entire group, as well as separately by the three
playing positions, are summarized in Table 1. The
normality of the data distribution was assessed using
the Shapiro-Wilk test. The Kruskal-Wallis test was
employed to identify the significance of differences
between the three value levels for each playing

position. The significance of differences within each
value pair (top vs. middle, middle vs. low, and top vs.
low) was determined using the Mann-Whitney U test.
The confidence interval was set at 95% [42,43, 44, 45].

Results

The comparison of values between positions
indicates the superiority of middle blockers for
E% and Winning%. This group also has the lowest
scores for Error%, Blocked attack%, and Poor%. The
significance of differences between the three groups
was not further calculated, as the efficiency of
middle blockers is evident and can be explained by
their favorable attack execution positions. In terms
of mean values for the number of attacks per playing
position, opposites rank first, followed by outside
hitters, with middle blockers last.

The average values of the variables analyzed
for the outside hitter position at the three ranking
levels are shown in Figure 1. Players in the top group
have the best percentages for E%, Positive%, and
Winning% (which directly contributes to scoring
points), while the low group has the worst values.
The Blocked but Recovered% variable has the
highest score in the middle group. The low group
shows higher percentages in categories associated
with mistakes, such as Error%, Blocked Attack%, and
Poor%.

The significance of the differences between the
medians of the three groups at the outside hitter
specialization level is shown in Table 2. The x>

Table 1. Mean values of the independent variables for the 3 specialisations by positions at the level of the

whole lot.

Whole group Outside hitter Opposite Middle blocker
Group N=86 (3515 N=37 (1611 N=19 (1234 N=30 (670

attacks) attacks) attacks) attacks)
Variables Mean (Siri'iation Mean ztec\l/.iation Mean (Sigi.iation Mean fl:e‘\i;iation
Attack Efficiency (E%) 24.488 13.584 20.027 13.348 23.105 8.245 30.866 13.584
Total attack executions 40.872 27.558 43.540 23.703 64.947 33.781 22.333  8.707
(=) Error executions 4.127  3.446 4.351 3.417 6.789  4.035 2.166  1.23
Error% 10.069 3.978 10.000 4.189 10.578 4.694 9.833  3.270
Blocked attack executions 3.837  3.490 4.054 3.265 6.789  4.144 1.700 1.149
Blocked attack% 8.930 4.423 9.135 5.207 10.315 3.198 7.800  3.836
Poor executions 6.480 5.427 7.540 5.156 10.050 6.390 2.900 2.218
Poor% 14.941 6.225 16.567 6.217 15.473 6.449 12.600 5.537
i‘;iﬁ‘i?oz‘;t recovered 3.220  2.019 3.783  2.070 3.947  2.146 2.066 1.284
Blocked but recovered% 9.162  4.637 9.837  4.734 6.842  3.287 9.800 4.894
Positive executions 5430 4.263 5.891 3.717 8.526  5.796 2.900 1.446
Positive% 13.360 4.246 13.918 5.330 12.789 3.750 13.033 4.246
Winning executions 17.860 12.652 17.864 10.919 28.894 16.512 10.866 4.644
Winning% 43.674 9.070 40.000 9.070 43.947 5.338 48.033 9.474
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Figure 1. Average attack efficiency values and percentages for the 6 execution variants at the outside hitter

specialisation levels (top, middle, and low levels)

Table 2. Kruskal Wallis test values for the outside hitter specialisation for the 3 levels of ranking (top,

middle and low)

Variables Chi-Square/x2 df Sig.
E% 15.890 2 .000
Error% 8.767 2 .012
Blocked attack% 10.310 2 .006
Poor% 12.200 2 .002
Blocked but recovered% 0.726 2 .696
Positive% 12.043 2 .002
Winning% 11.906 2 .003

values indicate significant thresholds for E% and all
attack variants except for Blocked but Recovered%
(P > 0.05).

The differences between the top and middle
groups for outside hitters do not show any
significant difference (P > 0.05), as indicated in
Table 3. Therefore, there is a value balance in terms
of attacking for this specialization between these
two categories, which is a unique aspect among all
the compared pairs.

In the comparison between the middle and low
groups for outside hitters, significant differences
in favor of the middle group are found for E%,
Positive%, and Winning%. The low group has
significantly higher scores for Blocked Attack%
and Poor% (P < 0.05). No significant differences are
identified for Error% and Blocked but Recovered%,
as shown in Table 4.

The differences in mean rank between the top
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and low levels for outside hitters are summarized in
Table 5. Top players have significantly better scores
for E%, Positive%, and Winning%. Low-level players
have higher values for Error% and unsuccessful
attack variants. The only insignificant difference is
for Blocked but Recovered% (P > 0.05).

Figure 2 shows the average scores for the
opposite play position at the three value levels of
the ranking. Once again, the top teams have higher
E% values and higher percentages for favorable
attack executions, while the low-level teams have
the lowest values. Errors and mistakes in attack
execution have higher values for the low-level
teams, followed by the middle-level teams. The only
independent variables where there are close scores
across the three value levels are Blocked Attack%
and Blocked but Recovered%.

Table 6 presents the significance of the
differences between the medians of the three value
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Table 3. Mann Whitney U test results for the comparison of the outside hitter top vs outside hitter middle

result pair

Variables Outside N Mean Sum of Mann Sig.
hitter/Level Rank Ranks Whitney U (2 tailed)

top 13 15.77 205.00

E% . 55.000 -1.515 130
middle 13 11.23 146.00
top 13 11.54 150.00

Error% . 59.000 -1.314 .189
middle 13 15.46 201.00
top 13 12.35 160.50

Blocked attack% . 69.500 -.778 436
middle 13 14.65 190.50
top 13 11.15 145.00

Poor% . 54.000 -1.572 116
middle 13 15.85 206.00
to 13 12.77 166.00

Blocked but P 75.000 ~.490 624
recovered?% middle 13 14.23 185.00
" top 13 15.12 196.50

Positive% . 63.500 -1.081 .280
middle 13 11.88 154.50
L top 13 16.19 210.50

Winning% . 49.500 -1.799 .072
middle 13 10.81 140.50

Table 4. Mann Whitney U test results for the comparison of the outside hitter middle vs outside hitter low

outcome pair

Variables Outside Mean Sum of Mann Sig.
hitter/Level Rank Ranks Whitney U (2 tailed)
middle 13 16.54 215.00
E% 19.000 -3.044 .002
low 11 7.73 85.00
middle 13 9.96 129.50
Error% 38.500 -1.924 .054
low 11 15.50 170.50
middle 13 9.46 123.00
Blocked attack% 32.000 -2.299 .022
low 11 16.09 177.00
middle 13 9.88 128.50
Poor% 37.500 -1.977 .048
low 11 15.59 171.50
middle 13 13.73 178.50
Blocked but 55.500 ~.933 351
recovered?% low 11 11.05 121.50
N middle 13 15.65 203.50
Positive% 30.500 -2.386 .017
low 11 8.77 96.50
o middle 13 15.27 198.50
Winning% 35.500 -2.088 .037
low 11 9.23 101.50

groups for the opposite specialization. The x2 results
are significant only for E%, Winning%, Positive%,
and Poor%.

The significance of the differences between the
top and middle levels for the opposite position is
shown in Table 7. The Z values are significant for
E%, Winning%, and Positive% in favor of the top
group, and for Poor% in favor of the middle group.

The significance of the differences between the
middle and low levels for the opposite position is
summarized in Table 8. The Z values are significant
only for E% and Winning% in favor of the middle
group, and for Poor% in favor of the low group. No

significant differences were identified for the other
comparisons.

The significance of the differences between the
top and low levels for the opposite position is shown
in Table 9. The Z values are significant for E%,
Winning%, and Positive% in favor of the top group,
and for Poor% in favor of the low group. However,
the higher scores for Error% and Blocked Attack% in
the low group are not significant (P > 0.05).

Figure 3 shows the average scores for the middle
blocker position across the three value levels. Aswith
the other positions, E%, Winning%, and Positive%
have higher values at the top level, followed by the
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Table 5. Mann Whitney U test results for comparing the outside hitter top vs outside hitter low outcome

pair
. Outside hitter/ Mean Sum of Mann Sig.
Variables Level N Rank Ranks Whitney U (2 tailed)
top 13 17.23 224.00
E% 10.000 -3.569 .000
low 11 6.91 76.00
top 13 8.81 114.50
Error% 23.500 -2.804 .005
low 11 16.86 185.50
top 13 8.38 109.00
Blocked attack% 18.000 -3.120 .002
low 11 17.36 191.00
top 13 7.92 103.00
Poor% 12.000 -3.466 .001
low 11 17.91 197.00
to 13 12.65 164.50
Blocked but P 69.500 118 .906
recovered?% low 11 12.32 135.50
. top 13 16.96 220.50
Positive% 13.500 -3.376 .001
low 11 7.23 79.50
o top 13 16.77 218.00
Winning% 16.000 -3.220 .001
low 11 7.45 82.00

[ 37,8333

Winning %

[N
12,75

I 1 ¢
I

6,375
7,4

Positive %

Blocked but recovered %

45
. 49,6

I 21

Poor % 15,375

I

I 10,6667
10,25

I 10

Blocked attack %

Error %

E%

m opposite/low

opposite/middle

30 40 50
W opposite/top

Figure 2. Average attack efficiency values and percentages for the 6 execution variants at opposite

specialisation (top, middle, and low levels)

middle level. Mistakes and poor attack execution
have higher percentages in the low-value group.
In contrast to the other two positions, the middle
blocker position shows a higher percentage for the
Blocked but Recovered% variant in the low group,
while the top and middle groups have lower and
nearly equal values.

Table 10 shows the significance of the differences
between the medians of the three value groups
for the middle blocker position. The yx2 results
are significant for all the independent variables
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analyzed, a result not found for the other two
playing positions.

The differences between the top and middle
groups for middle blockers are statistically
significant in favor of the top group only for E%
and Winning%. The middle group has only one
significantly higher value, namely Error% (P < 0.05),
as shown in Table 11.

The comparison between the values of the
middle and low groups for the middle blocker
position indicates the significant superiority of the
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Table 6. Kruskal Wallis test values at the opposite specialisation for the 3 ranking levels (top, middle, and

low)
Variables Chi-Square/x2 df Sig.
E% 15.334 2 .000
Error % 4.478 2 .107
Blocked attack % .191 2 .909
Poor % 11.236 2 .004
Blocked but recovered % .614 2 .736
Positive % 11.843 2 .003
Winning % 13.896 2 .001

Table 7. Mann Whitney U test results for opposite top vs opposite middle outcome pair comparison

. . Mean Sum of Mann Sig.
Variables Opposite/Level N Rank Ranks Whitney U (2 tailed)

top 5 10.70 53.50

E% . 1.500 -2.742 .006
middle 8 4.69 37.50
top 5 5.10 25.50

Error% . 10.500 -1.418 .156
middle 8 8.19 65.50
top 5 6.70 33.50

Blocked attack% 18.500 -.222 .825
middle 8 7.19 57.50
top 5 3.70 18.50

Poor% 3.500 -2.422 .015
middle 8 9.06 72.50
to 5 8.00 40.00

Blocked but P 15.000 736 462
recovered?% middle 8 6.38 51.00
. top 5 11.00 55.00

Positive% . .000 -2.956  .003
middle 8 4.50 36.00
o top 5 10.30 51.50

Winning% . 3.500 -2.432 .015
middle 8 4.94 39.50

Table 8. Mann Whitney U test results for the opposite middle vs opposite low outcome pair comparison

. . Mean Sum of Mann Sig.
Variables Opposite/Level N Rank Ranks Whitney U (2 tailed)

middle 8 10.50 84.00

E% .000 -3.112  .002
low 6 3.50 21.00
middle 8 6.31 50.50

Error% 14.500 -1.236  .216
low 6 9.08 54.50
middle 8 7.19 57.50

Blocked attack% 21.500 -.325 .745
low 6 7.92 47.50
middle 8 5.56 44.50

Poor% 8.500 -2.014  .044
low 6 10.08 60.50
middle 8 7.13 57.00

Blocked but 21.000 389 697
recovered?% low 6 8.00 48.00
. middle 8 8.94 71.50

Positive% 12.500 -1.501 .133
low 6 5.58 33.50
L middle 8 10.31 82.50

Winning% 1.500 -2.921 .003
low 6 3.75 22.50
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Table 9. Mann Whitney U test results for the opposite top vs opposite low outcome pair comparison

. . Mean Sum of Mann Sig.
Variables Opposite/Level N Rank Ranks Whitney U (2 tailed)

top 5 9.00 45.00

E% .000 21.000  .006
low 6 3.50 21.00
top 5 4.00 20.00

Error% 5.000 20.000  .065
low 6 7.67 46.00
top 5 5.60 28.00

Blocked attack% 13.000 28.000 712
low 6 6.33 38.00
top 5 3.00 15.00

Poor% .000 15.000  .007
low 6 8.50 51.00
to 5 6.50 32.50

Blocked but P 12.500 33.500  .646
recovered% low 6 5.58 33.50
. top 5 9.00 45.00

Positive% .000 21.000 .006
low 6 3.50 21.00
o top 5 9.00 45.00

Winning% .000 21.000  .006
low 6 3.50 21.00

Winning % 48,8182
56,3333
9,5
Positive % 13,7273

16,1111

13,1

Blocked but recovered % 8,1818

8,1111
16,8

Poor % 12,1818

8,4444

10,2
Blocked attack % 7,6364
5,3333
11,9
Error % 10,0909
7,2222
17,7
E% 32,0909
44
0 10 20 30 40 50 60

m middle blocker/low m middle blocker/middle W middle blocker /top
Figure 3. Average attack efficiency values and percentages for the 6 execution variants at the middle blocker
levels (top, middle, and low levels)

Table 10. Kruskal Wallis test values for the middle blocker specialisation for the 3 ranking levels (top,
middle and low).

Variables Chi-Square/y2 df Sig.
E% 19.232 2 .000
Error% 10.450 2 .005
Blocked attack% 7.101 2 .029
Poor% 9.418 2 .009
Blocked but recovered% 6.431 2 .040
Positive% 13.537 2 .001
Winning% 16.349 2 .000
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Table 11. Mann Whitney U test results for the comparison of the middle blocker top vs middle blocker

middle outcome pair

. . Mean Sum of Mann Sig.
Variables Middle blocker/Level N Rank Ranks Whitney U (@ tailed)
top 9 14.22 128.00
E% . 16.000 -2.551 .011
middle 11 7.45 82.00
top 9 7.61 68.50
Error% . 23.500 -1.990  .047
middle 11 12.86 141.50
top 9 8.39 75.50
Blocked attack% . 30.500 -1.480 .139
middle 11 12.23 134.50
top 9 7.72 69.50
Poor% . 24.500 -1.911 .056
middle 11 12.77 140.50
to 9 9.83 88.50
Blocked but P 43.500 461 645
recovered?% middle 11 1105  121.50
. top 9 12.61 113.50
Positive% . 30.500 -1.454 146
middle 11 8.77 96.50
L top 9 13.50 121.50
Winning% ) 22.500 -2.058 .040
middle 11 8.05 88.50

Table 12. Mann Whitney U test results for the comparison of the middle blocker middle vs middle blocker

low outcome pair

. . Mean Sum of Mann Sig.
Variables Middle blocker/Level N Rank Ranks Whitney U (@ tailed)
middle 11 15.00 165.00
E% 11.000 -3.107 .002
low 10 6.60 66.00
middle 11 9.36 103.00
Error% 37.000 -1.280 .201
low 10 12.80 128.00
middle 11 9.09 100.00
Blocked attack% 34.000 -1.491 .136
low 10 13.10 131.00
middle 11 8.91 98.00
Poor% 32.000 -1.629 .103
low 10 13.30 133.00
middle 11 8.00 88.00
Blocked but 22.000 2343 019
recovered?% low 10 1430  143.00
N middle 11 1477  162.50
Positive% 13.500 -2.940 .003
low 10 6.85 68.50
o middle 11 1477  162.50
Winning% 13.500 -2.936 .003
low 10 6.85 68.50
middle group for E%, Winning%, and Positive%. The  Discussion

low group of athletes has significantly better values
only for Blocked but Recovered%. No significant
differences were found for errors, blocked attacks,
and poor executions, where the low group stands
out with higher values, as shown in Table 12.

The significance of the differences between the
top and low levels for the middle blocker position is
shown in Table 13. The Z values are significant for
all independent variables analyzed (P < 0.05). This is
the only comparison between the top and low levels
where such a result is reported.

The primary aim of this study was to identify the
differences in attack efficiency and errors across
different playing positions, based on the value
level of teams in the Romanian men’s volleyball
first league. The results revealed that the average
number of executions per playing position indicates
a higher frequency for opposites, followed by outside
hitters, and finally middle blockers. However, middle
blockers have the best values for E% and Winning%.
These players also have the lowest percentages for
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Table 13. Mann Whitney U test results for the comparison of the middle blocker top vs middle blocker low

outcome pair

. . Mean Sum of Mann Sig.
Variables Middle blocker/Level N Rank Ranks Whitney U Z (@ tailed)
top 9 15.00 135.00
E% .000 -3.681 .000
low 10 5.50 55.00
top 9 567 51.00
Error% 6.000 -3.201 .001
low 10 13.90 139.00
top 9 661 59.50
Blocked attack% 14.500 -2.520 .012
low 10 13.05 130.50
top 9 6.17 55.50
Poor% 10.500 -2.832 .005
low 10 13.45 134.50
to 9 7.33 66.00
Blocked but P 21.000 1968 049
recovered?% low 10 1240  124.00
- top 9  14.22 128.00
Positive% 7.000 -3.119 .002
low 10 6.20 62.00
o top 9 1472 132.50
Winning% 2.500 -3.481 .000
low 10 5.75 57.50

incorrect executions, including Error%, Blocked
Attack%, and Poor%. Across all three attacking
positions, top teams have higher percentages for
attack efficiency and executions categorized as
winning and positive, compared to middle and low-
level teams. Top and middle teams also have lower
percentage scores for attack executions with errors.

For the outside hitter position, the superiority
of the top vs. middle teams is not statistically
confirmed for any of the attack variables, indicating
a balance between the value of these players.
Significant differences were identified for most
variables between the top and low teams (except for
Blocked Attack%). Differences were also statistically
confirmed between middle and low teams (except
for Blocked Attack% and Blocked but Recovered%).
Low-level teams have players with lower efficiency
in this position.

For the opposite hitter position, the superiority
of the top vs. middle teams is statistically confirmed
only for E%, Positive%, and Winning%. Opposites
from the top teams also have significantly lower
values for Poor% executions, but for other types
of inefficient executions, no significant differences
were reported. However, significant differences were
observed between the top and low teams for four
variables: E%, Winning%, Positive%, and Poor%.
For the middle vs. low comparison, fewer significant
differences were identified; middle-level teams had
better values only for E% and Winning%, and lower
values for Poor%. This suggests a more balanced
distribution of values among teams of different
levels for this position. Nevertheless, top and
middle-level teams have the advantage of higher
attack efficiency and more directly scored points
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(Winning%) and lower values for poor executions.

For the middle blocker position, the superiority of
top vs. middle teams is statistically confirmed only
for E%, Winning%, and lower Error% values. This
indicates that top teams have higher attack efficiency
in this position due to more directly won points
and lower error percentages. A similar situation is
observed for the middle vs. low comparison. In the
top vs. low comparison, significant differences were
identified for all analyzed variables, indicating that
among all the attacking positions, middle blockers
from top-level teams hold a clear advantage over
those from low-level teams.

Analyzing volleyball matches provides important
information for coaches about the challenges faced
by their teams. The results facilitate targeted
interventions to improve specific game phases.
Statistical analysis has indicated that a faster first-
tempo attack is the most effective action during the
offensive phase [46]. Defeats in volleyball matches
are often predictable for teams lacking attack-
related skills. For teams participating in the Men’s
Volleyball World Championship, the difference
between winners and losers is often determined by
factors such as serve points, excellent digs, attack
errors, and service errors [47]. An analysis of the
Men’s Championship League revealed significant
differences between winning and losing teams
in terms of attacks. Winners are more efficient
in executing spikes from different areas of the
court, both in attacks and counterattacks [48]. A
longitudinal study analyzing success factors for
Greek men’s championship teams over 12 seasons
identifies the importance of winning on the first
attack. This factor distinguishes top teams from



2024

2 05

mid- and low-level teams [49]. Our study confirms
the differences between teams’ value levels for
Winning% and Positive% executions, with top teams
demonstrating superior performance.

Other studies have used the Bayesian hierarchical
logistic model to estimate the contribution of
volleyball playing positions and the players
occupying those positions to team success or failure
[50]. Using a similar investigative technique, another
study highlights the importance of attack speed in
men’s collegiate volleyball [51]. Victory or defeat in
volleyball matches is influenced by several factors,
including lost serves, kill-blocks, aces, attack errors,
and kill-attacks. However, the best predictors of
performance are the Serving Efficiency Ratio (SER)
and Attack Efficiency Ratio (AER), which show
higher values for top-level men’s teams in Greece
[52]. Statistical analysis of the efficiency of different
technical procedures in the Serbian men’s volleyball
league highlights the decisive importance of three
components: attack, serve, and block efficiency. High
values in these areas greatly increase the chances
of victory and distinguish the top teams from the
weaker ones [53]. Regarding attack efficiency, our
investigation indicates higher percentages for
the teams ranked higher. We identified significant
differences in E% for all positions between the top
vs. middle, middle vs. low, and top vs. low groups.

The swing movement is crucial for executing
serves and attacks/spikes. Among adolescent
volleyball players in China, middle blockers exhibit
higher mean values of strength in the execution of
swing movements at the arms and trunk compared
to outside hitters. However, outside hitters
demonstrate better coordination between the
lower limbs, trunk, and arms during the swing [54].
A longitudinal analysis of Greek men’s volleyball
championship matches over 12 seasons highlights
the predictors of winning. The most important
factors include serve aces, attack after passing or
defense, precise passing, and passing errors. For
the top teams (positions 1-2 and 3-4), the attack
win and attack error parameters show significant
differences when compared to lower-ranked teams
[55]. Our results indicate significant differences in
Error% for the middle blocker position between
the top vs. middle and top vs. low groups, but not
between the middle vs. low groups. For the outside
hitter position, we identified significant differences
only in the top vs. low pair. For the opposite position,
no significant differences were found for any of the
value level pairs.

An investigation of attacks after the 20th point
in an international tournament revealed significant
differences by position. Most of the attacks in this
situation were executed by the opposite, while the
middle blocker had the lowest mean Error% and
Blocked Attack% [56]. An analysis of the matches
in the U23 Men’s Volleyball World Championship

indicates that attack-spike and block are the most
frequently executed technical elements. In terms of
players who score the most points, the outside hitter
ranks first, followed by the opposite, and finally the
middle blocker [57]. A study on Portuguese men’s
teams in the Portuguese Premier League found
differences in the points accumulated by players
according to their positions on the court. Outside
hitters score slightly more break points than middle
blockers and opposites. Increasing efficiency
requires improving the counter-attack phase of
the game [58]. The opposite player in volleyball is
the most relied upon for hitting, with the highest
chances of executing successful attacks. In men’s
volleyball, successful executions are largely
dependent on the quality of the ball received from
the setters [59]. In the matches we analyzed, the
outside hitter had the most total attack executions
(1611), followed by the opposite (1234), and the
middle blocker (670). However, the average attack
values place the opposite in first place (64.94),
followed by the outside hitter (43.54), and the
middle blocker (22.33).

At the high level of men’s volleyball, the
importance of variability among players of the same
playing position is analyzed. For outside hitters, this
understanding helps coaches better assign tasks by
recognizing differences between players with the
same positional status [60]. A comparative analysis
of attack efficiency between outside hitters and
opposites at the high level (World Championship)
indicates differences between these two positions.
Outside hitters have higher success percentages in
attack (72.5%), while opposites achieve only 55.1%
[61]. In terms of Winning%, our study measured
lower values, with the highest being for middle
blockers (48.03%), followed by opposites (43.94%),
and outside hitters (40.00%).

Attack efficiency depends on the players’
positions on the court, according to an analysis of
teams participating in the European Championship.
Middle blockers have higher efficiency in attacking
compared to opposites (spikers) and outside hitters
(receivers) [62]. An analysis of offensive phases in
high-level Brazilian men’s volleyball identified
higher efficiency for middle attacks compared to
wing and opposite attacks. The efficacy of middle
attacks is influenced by powerful attacks, higher
quality receptions, and appropriate timing [63]. At
the Portuguese men’s volleyball championship/
first division level, the predictors of victory include
attack efficiency, aces, block points, and the
efficacy of points in the defensive phase. For Attack
Efficiency%, middle blockers have better values than
opposites and outside hitters [64]. These findings are
consistent with our results, where middle blockers
had the highest E% (30.86%), followed by opposites
(23.10%) and outside hitters (20.02%).

Improving muscle strength for repeated jumps
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in volleyball players is crucial for reducing errors
in attack execution. In a study of elite Turkish
volleyball players analyzed over two seasons, it was
found that the percentage of attack errors increases
in middle blockers and outside hitters as the number
of vertical jumps increases. However, this trend
was not observed for the opposite position [65]. In
terms of Error%, our study shows balanced results
across the whole group. The highest values are for
opposites (10.57%), followed by outside hitters
(10.00%) and middle blockers (9.83%).

In summary, this study highlights the significant
differences in attack efficiency and error rates
across different playing positions and team value
levels in the Romanian men’s volleyball first
league. Middle blockers consistently demonstrated
superior performance metrics, particularly in top-
level teams, where they exhibited the highest
attack efficiency and the lowest error rates. While
outside hitters and opposites also showed notable
differences in efficiency between value levels, the
middle blocker position proved to be the most
consistent in differentiating team performance.
These findings underscore the critical importance
of tailored training strategies and positional roles in
optimizing team success in competitive volleyball.

Limitations of the study and future research
directions: The large volume of processed data did
not allow for an overall comparative presentation of
the results across the entire group by value levels

(top, middle, and low). Additionally, a more detailed
analysis of the attack phases (Complex 1/attack after
reception and Complex 2/transition) would provide
complementary information to this study.

Conclusions

The findings of this study offer valuable insights
for coaches aiming to enhance the performance
of their teams across different attacking positions
in volleyball. By identifying the strengths and
weaknesses specific to each position, coaches can
tailor their training programs to address the areas
where errors are most prevalent. This targeted
approachtotraininghasthe potential to significantly
improve overall team efficiency, ensuring that
athletes are better prepared for the challenges
of competitive play. The study underscores the
importance of continual assessment and adjustment
in coaching strategies to optimize the effectiveness
of attack executions and ultimately contribute to
team success.
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