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Abstract

Background. Attack efficiency in the game of volleyball is of paramount importance in winning competitions.
Objectives. The study aimed to analyse the differences in attack efficiency between teams of varying value levels,

according to their position in the ranking.

Materials and methods. All 12 teams participating in the men’s national first league championship were analysed
using the Data Volley software. The attack parameters were compared between teams in the first half of the ranking
vs teams in the second half. Another comparison was performed for 3 value levels of the top teams (top, middle,

and low).

Results. The Mann-Whitney U test (used to assess the differences between teams in the first half vs. teams

in the second half of the ranking) indicates Z values associated with statistically significant thresholds (p < 0.05)

for most of the attack indicators, except Blocked but recovered% (p > 0.05). The situation is similar also for

the Kruskal-Wallis test, where x* values indicate significant differences between the three levels of the teams for most

of the parameters, except Blocked but recovered%.

Conclusions. The findings reveal the higher values of attack efficiency and its parameters for the teams placed in the
top positions of the ranking. The teams in the first half of the ranking have better percentage values on the executions
associated with Winning% and Positive%. The attacking players of these teams also demonstrate lower percentage
scores on the executions associated with Error%, Blocked attack% and Poor%, thus committing fewer mistakes.

The situation is similar when comparing the top vs low and middle vs low pairs, where only for Blocked but
recovered% no significant differences have been identified. These results support the need to focus on making

the volley attack more efficient as a decisive factor in competitive success.

Keywords: attack efficiency, errors, value level, differences, volley.

Introduction

Investigations on men’s youth (high-level) national
teams participating in the Volleyball World Championships
have identified the importance of strong, fast, and accurate
attacks in achieving success. This process ensures overcom-
ing aggressive defences. However, the execution of these at-
tacks requires a high technical level and superior adaptability
to the variable conditions of the volleyball game (Costa et al.,
2010). The analysis of elite team matches (World Cup) iden-
tified 3 factors that increase attacking efficiency: Number of
blockers, Attack tempo, and Attack type. Attack tempo 1 and
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Power attack ensure the highest chances of winning points
(Castro et al., 2011). The positive results of the teams at the
Volleyball World Championship indicate the importance of
attack efficiency for winning sets. The points accumulated
in attack were more when preceded by perfect dig execution
(Monteiro et al., 2009).

Research on junior and senior men’s and women’s vol-
leyball teams reports a similar level of knowledge of indi-
vidual attack principles in volleyball. The level of experience
and gender do not influence the correctness and speed of
choosing attack solutions by computer simulation (Szade
& Szade, 2005). Comparisons of game actions and attack
efficiency between male and female teams in the Estonian
volleyball championship indicate a higher efficiency of men.
Male teams use more fast attack/tempo 1, but also a vigorous
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spike more often than female teams (Stamm et al., 2016). The
gender comparison for attack and serve efficiency (male vs
female volleyball teams participating in the European Vol-
leyball Golden League) shows differences. Males risk more
on serve and have higher efficiency in attack compared to
females. Male opposite players have superior involvement
and efficiency in attack vs female opposite players (Lima et
al., 2019). Another study analyses predictors of success for
volleyball teams participating in the European Champion-
ship and shows gender differences. For females, the most
important predictors are excellence and attack efficiency.
However, for males, points accumulated from service win-
ners and points obtained from kill blocks are more relevant
(Pridal & Priklerovd, 2018).

The attack analysis for the first Romanian men’s volleyball
league indicates the importance of short lift which precedes
the most efficient attack. However, average lifting precedes
most attacks. Zone 4, then zone 2 are the most required for
attack execution in both variants (attack after reception and
attack on dig) (Cojocaru & Cojocaru, 2018). The individual
characteristics of volleyball players at the elite level can greatly
vary at the top level. Different approaches to the phases of the
game and exploring the abilities of one’s team are important,
avoiding the application of standardized patterns. For the
offensive phase, variables with high levels of centrality are:
Attack Zone 4, Attack Tempo 2, Power Attack, Attack Effect
Continuity etc. (Rocha et al., 2023). For teams in the attacking
phase in volleyball, reducing the opponents™ possibilities of
anticipating actions requires having varied strategies and
ways of approaching the attack (Marcelino et al., 2014).
The duration of rallies influences the teams’ chances of scoring
points. For short rallies (8-10 s), if the rally is not completed
after the first attack, then the team that executed the serve
can perform the attack and get the point. For longer rallies
(more than 10 s), both teams have balanced chances of success
(Sanchez-Moreno et al., 2017). Regarding the technique of
hitting the ball in a volleyball attack, there are studies that
analyse the evolution of this variant at the Olympic Games.
It was found that the most commonly used procedures are
Circular and Snap arm swing, with effects in reducing injuries
and increasing ball speed (Giatsis & Tilp, 2022).

Improving the attack success for high-level Cypriot
volleyball players is conditioned by the optimization of
vertical jump heights and attack technique. It was found
that attack efficiency is better with age increase, but higher
spike speeds (over 90 km/h) reduce efficiency, according to
Challoumas and Artemiou (2018). For volleyball players,
significant relationships were found between the value of
jumps during attack actions and the final winner/loser
outcome. Increasing the value of jumping ensures the
efficiency of offensive actions, according to Joksimovic
et al., (2024), Pawlik and Mroczek (2023). Other studies
explain the association between the physical performance
of elite volleyball players and game action performance
during a competitive season (Garcia-de-Alcaraz et al,,
2023). Executing an attack from the second line increases
point winning opportunities. This variant requires an
improvement in the explosive arm strength for the attack
and the movement speed required for execution from zones
1 and 6 (Cojocaru & Cojocaru, 2019).

The use of the Attack-Block-Court Defence algorithm
allows coaches to perform a personalised design of attack

and defence systems, based on the relationship between at-
tacker and blocker (Cantu-Gonzalez et al., 2022). The use
of algorithms for statistical analysis of technical and tactical
indicators of competitive activity in volleyball is very useful
for modifying the training process. Game positions, perfor-
mance indicators, individual and group actions for attack
and defence, critical moments, quantitative indicators, etc.
are interpreted (Iermakov et al., 2023; Oliinyk et al., 2021;
Szabo et al,, 2019). The use of Data Volley software facilitates
the analysis of technical-tactical performance in volleyball
games. It ensures an understanding of the relationship be-
tween the reception zone and attack quality (Fatahi et al,,
2022). Data Volley Software is the most widely used version
in volleyball worldwide. Its use allows the understanding of
the dynamics and evolution of the volleyball game, identify-
ing the factors that influence the performance of the anal-
ysed teams (Silva et al., 2016).

Research on men’s volleyball teams in Greece has deter-
mined 5 skills that make the difference between top and lower
level teams: serve, pass, block, attack after passing, and attack
after defence. The ratio of successful vs unsuccessful execu-
tions is an indicator of skill performance (Drikos & Tsoukos,
2018). The quality of the opponents/quality of the opposi-
tion directly influences the choice and execution of technical-
tactical actions in elite volleyball. For matches with value-
balanced opponents, the risks taken are lower. Facing weaker
opponents/unbalanced opponents also increases the chances
of choosing riskier solutions (Marcelino et al., 2011).

Most of the analysed references indicate the importance
of attack in men’s volleyball as a decisive element in achieving
competitive success. Our research aims to analyse the differ-
ences in attack efficiency (E%) between teams of different
value levels, according to their position in the ranking.

H1: Weestimate that we will obtain significant differences
in attack efficiency (E%) and its associated variables between
men’s first league teams (first half of the ranking vs second
half of the ranking).

H2: Weestimate that we will obtain significant differences
in attack efficiency (E%) and its associated variables between
menss first league teams (categorized for top, middle, and low
levels).

Materials and Methods

Study Participants

All players in the Romanian men’s first division volley-
ball championship (86 participants) were included in the
study. They have positions and attributes related to the attack-
ing phase (outside hitter, opposite hitter, and middle blocker).
The requirements to ensure the confidentiality of the data ob-
tained from the participants, according to the Declaration of
Helsinki, were respected (Sandu, 2012; “World Medical Asso-
ciation Declaration of Helsinki’, 2013). The consent of the Eth-
ics Committee of the Faculty of Physical Education and Sports
(242/10.07.2024) was obtained for the publication of the data.

Study Organization

The Data Volley software was used by each of the 12 teams
to record the specific parameters of the attack phase, during
three stages of the championship (2018). For each player, the
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Table 1. Attack execution variants and their encoding

Scale Code The meaning Description
1 = Error (Out, net ball, invasion)
2 Blocked attack (Point goes to the opponent)
3 - Poor (Easily dug by the opponent who can try and play the ball again)
4 ! Blocked but recovered  (Blocked but recovered by the home team)
5 Positive (Opponent defended with difficulty and the home team can try and play the ball again)
6 # Winning (Direct point)

attack efficiency (E%) was calculated and the attack execu-
tions were categorized into 6 qualitative levels, according to
Table 1, which summarizes the codes and their meaning, ac-
cording to the Data Volley book (Data Project, 2024).

All data was transferred to the Human Performance
Research Centre of the Faculty of Physical Education and
Sports of Galati. The data was centralised and grouped
according to the value level for the players of the teams in the
first half (6 teams) and second half (6 teams) of the ranking.
For a more precise analysis, it was also grouped into 3 value
levels (top/teams 1-4, middle/teams 5-8, low/teams 9-12).

Statistical Analysis

SPSS Software was used for data transfer and statistical
calculation (Statistical Package for the Social Sciences/IBM
(Vers. 24 Chicago, IL, USA). Descriptive statistics were
applied to obtain mean values and their associated indicators.
The Shapiro Wilk test was used to assess the normality of
data distribution. The nonparametric Kruskal-Wallis and
Mann-Whitney U tests were applied to identify differences
between groups of established value levels. The confidence
interval was set at 95 %.

Results

Table 2 summarizes the data for attack across
the entire lot, with mean values, lower/upper limits, and
the sum of executions. The minimum negative value for

Attack Efficiency is found for a player in the low part of
the ranking. It can be observed that of the total executions,
most correspond to the winning variant and the fewest are
recorded for the blocked but recovered variant. Regarding
the percentages of the 6 execution steps, the highest average
values are for winning and poor, and the lowest for blocked
but recovered and blocked attacks.

The comparison of the percentages for attack efficiency
and the framing for the six levels of execution between
the averages of the first half and second half teams are shown
in Figure 1. We identified higher values for E%, winning
and positive variants in the first half group, while the values
for poor executions (error, blocked attack, and poor) are
higher for the second half group. However, for the blocked
but recovered execution variants, we identified similar
percentage values for the two batches.

Table 3 summarizes the significance of the differences
between the first half and second half groups. Significant
differences (p < 0.05) in favour of the first half lot are
obtained for E%, Positive% and Winning%, and in favour
of the second half lot for Error%, Blocked attack% and
Poor%. The only insignificant difference is for Blocked but
recovered%, where the Z value is associated with a p > 0.05.

The mean values for the independent variables studied,
resulting from dividing the sample into 3 performance levels,
are presented in Figure 2. The top group has higher scores for
E%, Winning% and Positive%, followed by the middle group.
For less successful or failed executions (Error%, Blocked at-
tack% and Poor%) higher values are reported for the low

Table 2. Average results of the independent variables for the whole group (n = 86)

Dependent variables Minimum  Maximum Sum Mean Std. Error Std. Deviation

Attack Efficiency (E%) -22.00 57.00 2106.00 24.4884 1.43169 13.27691
Total attack executions 8.00 145.00 3515.00 40.8721 2.97168 27.55819
(=) Error executions 1.00 15.00 355.00 4.1279 .37163 3.44638
(=) Error% 2.00 22.00 866.00 10.0698 42904 3.97874
(/) Blocked attack executions 1.00 18.00 330.00 3.8372 37641 3.49070
(/) Blocked attack% 3.00 32.00 768.00 8.9302 47705 4.42397
(-) Poor executions 1.00 24.00 557.00 6.48 .585 5.427

(-) Poor% 4.00 34.00 1285.00 14.9419 67135 6.22586
(1) Blocked but recovered executions 1.00 9.00 277.00 3.2209 21781 2.01991
() Blocked but recovered% 1.00 21.00 788.00 9.1628 .50003 4.63709
(+) Positive executions 1.00 25.00 467.00 5.4302 45974 4.26350
(+) Positive% 4.00 30.00 1149.00 13.3605 49895 4.62706
(#) Winning executions 3.00 71.00 1529.00 17.8605 1.36431 12.65205
(#) Winning% 17.00 67.00 3756.00 43.6744 98892 9.17085
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Fig. 1. Average attack efficiency values and percentages for the 6 execution variants at the first half and second half
of the championship level

Table 3. Results of the Mann-Whitney U test for pairwise comparison of results (first half vs. second half of the ranking)

Variables Level n Mean Rank Sum of Ranks ~ Mann-Whitney U z Sl_g'
(2 tailed)

first half 45 57.83 2602.50

E% 277.500 -5.580 .000
second half 41 27.77 1138.50
first half 45 32.28 1452.50

Error% 417.500 -4.381 .000
second half 41 55.82 2288.50
first half 45 35.10 1579.50

Blocked attack% 544.500 -3.282 .001
second half 41 52.72 2161.50
first half 45 29.57 1330.50

Poor% 295.500 -5.433 .000
second half 41 58.79 2410.50
first half 45 42.27 1902.00

Blocked but et ha 867.000 -482 630
recovered% second half 41 44.85 1839.00
N first half 45 56.74 2553.50

Positive% 326.500 -5.172 .000
second half 41 28.96 1187.50
o first half 45 56.82 2557.00

Winning% 323.000 -5.190 .000
second half 41 28.88 1184.00

batch, followed by the middle batch. Only for Blocked but
recovered%, we identified close values between the low and
middle batches.

The results of the Kruskal-Wallis test for the significance
of the differences between the 3 value levels are summarized
in Table 4. The x* values indicate the existence of significant
differences between the medians of the dependent variables,
except Blocked but recovered%.

The significance of the differences between the top vs
middle groups is presented in Table 5 Mann-Whitney U test.
The statistical superiority of the top group is confirmed for most
variables (Z values are associated with a p < 0.05). The exceptions
are Blocked attack% and Blocked but recovered% (p > 0.05).

The differences between middle vs low and top vs low
performance are summarized in Tables 6 and 7. In both
situations, we recorded significant differences for most of
the analysed variables, which indicates lower percentages
of success of the low group for Efficiency, Positive, and

Winning, plus higher percentages of the same group for
wrong or inefficient executions of the attack (Error, Blocked
attack, and Poor variants).

Table 4. Values of the Kruskal-Wallis test associated
with the dependent variables for the 3 ranking levels (top,
middle, and low)

Variables X df Sig.
E% 41.769 2 .000
Error% 22.479 2 .000
Blocked attack% 15.093 2 .001
Poor% 29.337 2 .000
Blocked but recovered% 1.195 2 .550
Positive% 34.933 2 .000
Winning% 34.176 2 .000
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Fig. 2. Average attack efficiency values and percentages for the 6 execution variants at the top, middle, and low levels
of the championship ranking

Table 5. Results of the Mann-Whitney U test for pairwise comparison of results (top vs middle of the ranking)

Variables Level n Mean Rank  Sum of Ranks Mann-Whitney U Z Slfg'
(2 tailed)

top 27 37.30 1007.00

E% 235.000 -3.000 .003
middle 32 23.84 763.00
top 27 23.61 637.50

Error% 259.500 -2.636 .008
middle 32 35.39 1132.50
top 27 25.74 695.00

Blocked attack% 317.000 -1.764 .078
middle 32 33.59 1075.00
top 27 22.87 617.50

Poor% 239.500 -2.938 .003
middle 32 36.02 1152.50
to 27 29.80 804.50

Blocked but P 426500 084 933
recovered% middle 32 30.17 965.50
B top 27 36.78 993.00

Positive% 249.000 -2.797 .005
middle 32 24.28 777.00
top 27 37.17 1003.50

Winning% 238.500 -2.951 .003
middle 32 23.95 766.50

Discussion (Rodriguez-Ruiz et al., 2011). The factors that determine

Many specialised studies confirm the importance of
attack in volleyball, as a decisive action in achieving victory.
Attack is the main factor in scoring points for top teams
participating in the European Championship. The number
of errors at this level is lower. However, for matches with
5 sets or long sets (more than 25 points) an increasingly
important role is played by the points obtained by blocking

performance in volleyball in 4 European leagues (Germany,
Italy, Poland, and Turkey) are diversified. Winning matches
are influenced by the following parameters: the number of
players earning points in attack, team value/team category,
service points, blocked balls, reception errors, etc. (Pefia &
Casals, 2016). For Spanish volleyball players (U19), the top
positions in the final ranking are influenced by the quality
of the attack and other phases of the game, except serve
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Table 6. Results of the Mann-Whitney U test for the pairwise comparison of results (middle vs low of the ranking)

Variables Level n Mean Rank  Sum of Ranks Mann-Whitney U zZ Sl,g
(2 tailed)

middle 32 40.09 1283.00

E% 109.000 -4.920 .000
low 27 18.04 487.00
middle 32 24.52 784.50

Error% 256.500 -2.681 .007
low 27 36.50 985.50
middle 32 25.00 800.00

Blocked attack% 272.000 -2.443 .015
low 27 35.93 970.00
middle 32 23.23 743.50

Poor% 215.500 -3.305 .001
low 27 38.02 1026.50
middle 32 28.30 905.50

Blocked but 377.500 832 406
recovered% low 27 32.02 864.50
middle 32 38.52 1232.50

Positive% 159.500 -4.167 .000
low 27 19.91 537.50
middle 32 38.50 1232.00

Winning% 160.000 -4.147 .000
low 27 19.93 538.00

Table 7. Results of the Mann-Whitney U test for the pairwise comparison of results (top vs low of the ranking)
Variables Level n Mean Rank  Sum of Ranks Mann-Whitney U zZ Sl_g'
(2 tailed)

top 27 39.48 1066.00

E% 41.000 -5.602 .000
low 27 15.52 419.00
top 27 17.89 483.00

Error% 105.000 -4.505 .000
low 27 37.11 1002.00
top 27 19.52 527.00

Blocked attack% 149.000 -3.741 .000
low 27 35.48 958.00
top 27 16.72 451.50

Poor% 73.500 -5.045 .000
low 27 38.28 1033.50
to 27 25.22 681.00

Blocked but P 303.000 -1.069 285
recovered% low 27 29.78 804.00
top 27 38.89 1050.00

Positive% 57.000 -5.344 .000
low 27 16.11 435.00
top 27 38.57 1041.50

Winning% 65.500 -5.180 .000
low 27 16.43 443.50

(Conejero et al., 2017). Our research supports these views,
highlighting a higher quality of attack for teams at the top of
the ranking.

The Brazilian Men’s Super League study highlighted
factors that condition the efficiency of attack in zone 4. These
refer to the quality of receptions, power of diagonal attack
and fast attack tempo (G. C. Costa et al., 2017). For men’s
beach volleyball competitions, differences are found
between the winning and losing teams for several variables.
Winners accumulate more points from counterattacks,
while opponents commit more attack errors (Medeiros et
al., 2017). Investigations at the level of top men’s teams in
European volleyball indicate the major role of attacking
and blocking, which make the difference between winning
and losing teams. Also, reducing the number of errors is

a goal pursued in training and competitions (Hayrinen et
al,, 2004). At the level of the Spanish men’s volleyball super
league, factors that can predict the chances of winning are
analysed. Placing at the top of the standings, the number
of attacks blocked by the opponents and reception errors
are indicators of winning or losing a match. Improving
performance implies increasing the attack efficiency and
decreasing unforced attacks related to errors (Pefa et al.,
2013). Regarding errors committed in attack execution, our
study identified higher Error%, Blocked attack% and Poor%
variances for teams placed in the lower part of the ranking.

Attack remains the main element ensuring success for
men’s volleyball teams (elite level) participating in world
tournaments. Most points are earned based on attack,
followed by block and serve (Bozhkova, 2013). For European
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men’s volleyball/elite teams, higher counter-attack phase/
spike efficiency scores were determined for the winning teams
compared to the losing teams. However, no differences were
also reported for attack phase spike, according to (Klaric¢i¢
et al,, 2018). Counter-attack efliciency, medium and slow
attack-tempo efliciency are predictors that differentiate top-
level teams from those placed in the lower echelon (Stutzig
et al., 2015). Our investigation identified higher values of
attack effectiveness by value level in three categories: 36.81 %
for low teams, 44.15 % for middle, and 49.96 % for top teams.

A 4-season study of the Italian men’s volleyball champi-
onship studied the relationship between pass quality and first
attack. Defeats are predicted by Error Attack over 10% and
Attack points under 51 %. Values less than 7% for blocked
attack and Attack points under 51 %. Values less than 7%
for blocked attacks and Attack points over 58 % indicate in-
creased chances of victory (Lobietti et al., 2009). In our re-
search, we obtained Error% values of 12.56 % for low teams,
10.06 % for middle, and 7.48 % for top teams. Regarding
Blocked attack%, our teams have values of 6.92% for top,
8.40 % for middle, and 11.56% for low, which is in confirma-
tion with the data of the previously analysed studies.

Strong and fast attacks are crucial in the volleyball game
for the elite male youth teams participating in the World
Championship. Powerful attacks facilitate getting points in
transition and side-out phases, according to (G. C. Costa et
al,, 2011). The factors that ensure victory for male teams of
3 value levels, participating in a world tournament (upper,
middle, and lower) emphasize attack efficiency as the main
argument. For elite teams, ace serves are a decisive factor
and defence errors are decisive for matches between teams
of different value levels (Drikos et al., 2022). The value level
of opponents (QO/Quality of opposition) in volleyball
influences the style of play. Value-balanced matches (top vs
top or weak vs weak) lead to more changes in the playing
style than those between opponents of different values (top
vs weak). This aspect is particularly found in the first age
groups (Garcia-de-Alcaraz & Marcelino, 2017). Analysis
of game phases for teams of young Spanish volleyball
players revealed differences in game actions, acting as
feedback for performance improvement. For serve, defence,
setting, and spike/attack these differences are significant
between winning and losing teams (Claver Rabaz et al,,
2013). Investigations on volleyball teams participating in
the World Cup determined differences in attack and serve
efficiency between top and lower level teams. Higher level
teams mobilize better and have better execution/rallies for
final sets. Lower level teams have a similar performance
during the sets/full match, according to R. O. Marcelino et
al. (2012). Our investigation identified higher values of the
first half teams than the second half teams for E% (31.66 %
vs 16.60 %), Winning% executions (48 % vs 38.92 %), and
Positive% executions (15.66 % vs 10.82 %).

For our study, the two working hypotheses are confirmed,
with significant differences for E% and most Attack variables
between teams of different value levels. The obtained results
are important indicators for coaches, who can identify the
weaknesses of their teams and find solutions to improve
attacks. The high volume of data resulting from the statistical
analysis did not allow us to present all the results. The values
and differences for the playing positions involved in the
attack (outside hitter, opposite and middle blocker) will be

presented in another scientific paper. Also, analysing the
type of attack and investigating complex 1 and complex 2 are
future research directions.

Conclusions

The results indicate the higher values of attack efficiency
and its parameters for the teams placed in the higher positions
of the ranking, which have valuable players with better results
for the attack phase. The teams in the first half of the ranking
have better percentage values on executions associated with
Winning and Positive. The attack players of these teams
also have lower percentage scores on executions associated
with Error, Blocked attack, and Poor, so they make fewer
mistakes. The situation is similar for the comparison of the
top vs low and middle vs low pairs, where only for Blocked
but recovered% we did not identify significant differences.
For the top vs middle pair, we identified higher attack
values for the first group, but no significant differences for
Blocked attack% and Blocked but recovered%. These results
support the need to focus on attack efficiency in volleyball as
a decisive factor in competitive success.
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AHani3 BigmiHHOCTe NOKa3HUKIB aTaKyluunXx Ain y yonosiuomy Bonenoéoni
neplioro AnBi3ioHy BigNOBiAHO [0 NO3MLINHOro CTaTyCcy KOMaHA

MDxopmk Janyr Mokany'A“PF, Hekynait Xapa6ariy'*’*, Kapmen IlapBy

'Tanmaupkuit yHiBepcuteT «HyokHin [TyHait»

1ADE

ABTOpPCHKMIT BT A — Au3aitH gocmipkeHHss; B — 36ip ganux; C - crataHanis; D — migroroska pyxonucy; E - 36ip KOIITIB

Pedepar. Crarrs: 10 c., 7 TabL., 2 puc., 47 mKeperL.

Ictopis muranHs. EQexTUBHICTD aTaKy04nX il y BONeO0/Ii Ma€ mepiiodeprose 3HaueHHsI B KOHTEKCTI 300y TTsI [IepeMOru

Y 3MaraHHAX.

Mera gocmimxeHHA. MeTor0 TOCTi)KeHHA OY/I0 IpoaHaIisyBaTi BifMiHHOCTI II00 e(DeKTMBHOCTI BefieHH: aTaKyIo4MX Aiit
MK KOMaHJJaMJ Pi3HOTO PiBHA 3HAYyLOCTI, 3TiTHO 3 IXHDOIO IO3UIIEI0 B PENTHHTY.

Marepiamu Ta MeTogu. Yci 12 KoMaHJ, 10 6€pyTb y4acTh y HAI[iOHaIbHOMY YeMITIOHATI IepLIOi JIrM cepef YONOBIKiB,
[IpOaHa/Ii30BaHO 3a HOIIOMOrOI0 IporpaMHoro 3abesnedents Data Volley. 3piiicHeHO HOpIBHANPHMII aHATI3 LIOKO NapaMeTpiB
aTaKyI4MX [ili MK KOMaH/IaMJM 3 IIepIIOl IIOJIOBMHM PEMTHHIY Ta KOMaH/IaMM 3 IPYTOl IIOJIOBMHMY PeiiTHHTY. Tako)K IpoBefeHO
HOPiBHANTbHMIT aHaMi3 3 piBHIB 3HAYYIIOCTI MPOBITHMX KOMaHJ, (BUCOKMIT, CepelHill Ta HU3bKMIL).

Pesynpraru. U-xpurepiit Manua-YiTHi (3aCTOCOBaHO /IS OL[iHKM BiAMIiHHOCTe! MK KOMaHJaMU IIEpIIO] IOIOBMHM peii-
THUHTY Ta KOMaHJaMM JPYroi MOJIOBMHM PeNTUHIY) BKa3y€e Ha Z-3Ha4eHH:, IIOB’sI3aHi 31 CTATMCTUYHO 3HAYYIUMIU [IOPOraMu
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(p < 0,05) st 6iBLIOCT] TOKA3HUKIB aTaKYIOYMX Jiil, 32 BUHSATKOM BifjcOTKa 6/I0KOBaHUX, are Bifontux yaapis (p > 0,05). Axa-
JIOTiYHA CUTYALis COCTepiraeTbcst Takox 3a Kpurepiem Kpackena-Borica, e 3HaueHH: X BKa3yIOTb Ha CYTT€EBI BifMiHHOCTI MK
TpboMa PiBHAMM KOMAH/J, /i1 O1IBIIOCTI ITapaMeTpiB, 3a BUHATKOM BifjcOTKa O/I0KOBaHIX, ajie BigOMTIX ymapis.

BucnoBku. OtpuMaHi faHi CBig4aTh PO BUIII ITOKa3HMKY e()eKTUBHOCTI BUKOHAHHA aTaKy Ta Ii mapaMeTpiB [y KOMaHI,
110 MTOCi/IaI0Th MPOBifHI M03u1il B peiiTiHry. KoManam 3 nepuioi MoJIoBMHY PETUHIY MAlOTh Kpallli Bi[COTKOBI IIOKa3HUKY BU-
KOHAHHA I0fja4, MOB A3aHNUX 3 BifJCOTKOM BUTPAHNX Ta YCHILIHMX HOAa4. ATaKylo4i rpaBli 3a3HaY€HNX KOMaH[ TAKOX JIeMOH-
CTPYIOTh HIDKYI BifICOTKOBI IIOKQ3HMKM BUKOHAHHS IOy, IIOB’A3aHMX 3 Bi[COTKOM II0OXMOOK, 0/I0OKOBaHNX aTaK i HeBaIMX Aii,
TOOTO HOIYCKAIOYM MEHINY Ki/IbKICTh MOMIMIOK. AHA/IOTiYHA CUTYallis CHOCTepiraeTbcs i 1Of0 MOPiBHAHHSA MOKAa3HMUKIB Iap
KOMaH/ 32 piBHeM 3HaYYIOCTi: BUCOKMIT — HM3bKIIL Ta CepefHiil — HU3bKMUIL, [ie /INIIe UL BiilcOTKa 67I0KOBaHMX, ajie BiffOuTIX
yHapiB He 6y/I0 BUSB/IEHO XKOGHMX ICTOTHUX BiIMiHHOCTeTL. 3a3HaueHi pesy/IbTaTy MiTBEPMLKYIOTh HEOOXIHICTD 30CepefUTICS
Ha IiIBMIeHH] eeKTMBHOCTI aTaKyIOUNUX AIill I[O/I0 BUKOHAHHA YAApy 3/IbOTY AK BUPILIaTbHOTO (GaKTOPY YCHiXy B 3MaraHHAX.

KinrouoBi coBa: eekTHBHICTb aTaKyI04NUX [iil, TOXMOKM, piBeHb 3HAYYLIOCTI, BITMIHHOCTI, yzap 3/1b0Ty.
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