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Abstract

Objectives. The objective of this study was to analyse and evaluate the performance of skill types among male and

female players in Complex I.

Materials and Methods. The study comprised 28 men’s and 26 women’s matches, representing the 32 national teams
that participated in the FIVB World Tour Finals 2019. A total of 3624 Complex I sequences were recorded and
assessed. Passing skills (reception and setting) were evaluated using a four-level tactical rating quality scale, while
attacking hits were assessed using a five-level scale. The observer’s reliability test demonstrated a high correlation

coeflicient.

Results. Male beach volleyball players generally exhibited higher quality (Quality Level-QL3) in serve reception and
setting, as well as greater effectiveness (QL4) in attacking hits compared to women. Males used more frequently the
basic forearm pass technique in reception (p = 0.001), the overhead set (p = 0.001) in setting, and the hard-driven
ball (p = 0.001) in attacking compared to females. In contrast, females used more frequently the side forearm pass
and other techniques in reception (p = 0.001 and p = 0.001, respectively), the forearm setting (p=0.001), and the
driven ball and poke shot techniques in attacking (p = 0.001 and p = 0.001, respectively). Furthermore, the higher the
quality of serve reception, the better the quality of the setting (p < 0.001), and the higher the quality of the setting, the
more effective the attack (p<0.001) for both genders. Finally, the results showed that male athletes executed excellent
settings more frequently than female athletes (p = 0.02, p = 0.001, and p = 0.001, respectively), regardless of the

quality level of the received serve.

Conclusions. Male players were more effective than female players, as they primarily used the frontal reception
technique, overhead setting, and powerful attacking hits, which enhanced the overall quality of their game. To
generalize these findings, further research is recommended at different competitive and age levels.

Keywords: performance, technical skills, complex I, beach volleyball, gender.

Introduction

Beach volleyball (BV) is a popular and continuously
evolving sport that attracts athletes of all ages from around
the world. The nature of the sport requires a combination
of exceptional physiological abilities, technical skills, and
tactical intelligence. These demands make BV a sport that
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requires high specialization and adaptation to the unique
conditions of sand and the often-challenging outdoor
environment (Casanova, 2015).

One of the most important factors affecting performance
in the sport is the physiological characteristics of male and
female athletes. These include anthropometric characteristics
such as height, weight, and body composition, as well as car-
diorespiratory variables such as heart rate and maximal oxygen
consumption (VO, max). Particularly important is the addi-
tional burden of movement on the sand, which, as an unstable
and variable surface, requires greater energy expenditure com-
pared to hard surfaces. According to existing literature, walking
is 1.8-2.7 times more energy-demanding on sand than on a
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hard surface, running is 1.2-1.6 times more costly, and jump-
ing is 1.2 times more demanding on a sandy surface (Hank et
al., 2016; Kumar, 2015; Pinnington & Dawson, 2001).These
findings indicate that BV requires high levels of endurance and
physical fitness from athletes, regardless of their gender.

When it comes to anthropometric characteristics, body
height particularly plays a crucial role in jump performance
and overall BV performance. Athletes aim to reach as high as
possible to surpass the net height, allowing for better offensive
(attacks) and defensive actions (blocks) to gain points and ul-
timately win the set and match. A study by Palao et al. (2008)
that analyzed male and female BV athletes from World Tour
events and the Olympic Games (2000-2006), found that male
players had an average height of 193 cm, weight of 88-89 kg,
body mass index (BMI) of 23.8-24.1, and an average age of
29-31 years. Female players had an average height of 177-179
cm, weight of 66-68 kg, BMI of 19.2-21.1, and average age of
27-29 years. Specialization-wise, blockers were found to be
taller than defenders, while teams without specialized roles
had intermediate values (Palao et al., 2008). Freire et al. (2023)
further found that BV athletes were slightly shorter, lighter,
and had lower fat mass than indoor volleyball players.

According to Tilp et al. (2006) volleyball and BV are
characterized by six fundamental technical skills: serving,
serve reception, setting (pass to the attacker), attacking
(spiking), blocking, and defense. These skills are categorized
into scoring skills (e.g., attacking, serving, blocking) that
can directly earn points and transition skills (e.g., reception,
setting, defense) that do not directly earn points. Medeiros et
al. (2017) studied BV skills in relation to team performance
and found that the game has a hierarchical structure, divided
into attack after reception and attack after defense. They
also distinguished volleyball gameplay into defensive and
offensive phases, where each phase consists of 3—-4 successive
technical actions. Similarly, Eom & Schutz (1992) defined
Complex I as serve reception, setting, and attack after
reception, and Complex II as serve, block, defense, setting,
and attack after defense. These sequences involve chained
skills that influence one another. From this, it follows that
performance in volleyball and BV cannot be assessed
solely through the effectiveness of individual skills but
rather holistically through all six skills to serve as a reliable
performance criterion for researchers and coaches.

This study hypothesized significant performance
differences between genders, with male teams showing
higher effectiveness in serve reception, setting quality, and
attack efficacy due to physiological factors. Also, greater skill
variation within female teams and a strong dependence on
the quality of each Complex I component for both genders
were expected.

The purpose of this study was to analyze and evaluate
the performance of male and female skill types in Complex
I among the top 32 national teams participating in the FIVB
Beach Volleyball World Tour Finals 2019, held in Rome in
September 2019.

Materials and Methods

Study Participants

The research sample consisted of 28 matches from the top
32 men’s and 26 women’s national teams that participated in

the finals of the Beach Volleyball World Championship, held in
Rome in September 2019 (FIVB World Tour Finals 2019). A total
of N = 3624 Complex I sequences were recorded and evaluated.

Study Organization

To carry out the study, data was collected using the
observation method and a Microsoft Office Excel spread-
sheet, through which an observation protocol was created,
containing the following variables (in the parentheses the
categories of each variable): gender (Male, Female); recep-
tion type (Basic forearm pass, Side forearm pass, Tomahawk,
Other, such as with a dive, kneeling, one-handed reception);
setting type (Overhead, Forearm); and attack type [the hard-
driven ball, the driven ball (slow deep placement shot), the
roll shot (rotational close-range placement shot), and the
poke shot (placement hit using the knuckles)].

The evaluation criteria for the non-scoring skills of
reception and setting consisted of four quality levels (QL)
basedon Colemanetal. (1969).Regarding reception, thelevels
were: incorrect reception execution (QLO, missed point),
poor-quality reception (QL1), moderate-quality reception
(QL2), and excellent reception (QL3). Regarding the setting,
they were incorrect technique/error (QLO, missed point),
poor quality setting (QL1, not pinned), moderate/ good
quality setting, (QL2, attack manifestation) and excellent
setting (QL3, attack with good conditions). The evaluation
criteria for the scoring skill of attack consisted of 5 levels
which according to (Eom & Schutz, 1992b) were: incorrect
attack (QLO), poor execution of attack (QL1), moderate
execution of attack (QL2), very good attack (QL3, the ball
is returned under favourable conditions by the opponent for
counterattack) and excellent attack (QL4, point).

Data Collection

Data collection was conducted using observation.
Specifically, the researcher observed 54 matches, gathering
data related to Complex I, as well as their respective
types. The procedure followed to ensure the researcher’s
reliability was a test-retest, which was performed within a
15-day interval, on 10% of the games (6 matches, 3 from
each gender), meeting the minimum value recommended
in the literature (Tabachnick et al., 2019). This procedure
was designed to control negative influences that may have
arisen as a consequence of the researcher’s memory. The
researcher’s intra-observer reliability was assessed using
Cohen’s Kappa index (Cohen, 1988), which showed values
of > .85, indicating a high reliability (Altman, 1991).

Statistical Analysis

Initially, a descriptive analysis of the variables was con-
ducted, to calculate the frequencies of each study variable.
The statistical analysis used included a chi-square () test
of independence between the variables “type per skill” and
“performance,” which was performed using the chi-square
test and Fisher’s exact test when the expected count per cell
was less than 5. The same procedure was followed for the
remaining variables. For the comparison of proportions and
frequencies, the z-test was used. To examine the relation-
ship between the quality of the previous and the next game
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action (reception-setting and setting-attack) a chi-square
(x*) test of independence was employed. Cramer’s V was
calculated to quantify the effect size, with values of 0.1, 0.2,
0.4, 0.6, 0.8 and 1 representing negligible, weak, moderate,
relatively strong, strong and very strong association, respec-
tively (Kortlik & Williams, 2003). Two-way contingency ta-
bles were visualised using mosaic plots to examine the com-
binations of variable categories that contributed most to the
association after rejecting the null hypothesis of indepen-
dence. In these plots, the width and height of the tiles rep-
resent the relative frequencies of the variables being studied.
Color coding and tile edges indicate each cell’s standardised
residual’s absolute size and sign. Additionally, fixed cutoffs
of £2 and +4 were used to shade cells that were individually
significant at approximately a = 0.05 and a = 0.001 levels,
respectively. The analyses of two-way contingency tables
were performed using the R statistical software, with the ved
package (Meyer et al., 2020; Zeileis et al., 2007) utilised. The
statistical analysis was performed using SPSS v.25 and Stat-
graphics v.5.1 (the latter was used for percentage testing as
SPSS was not as descriptive in this regard). The significance
level for all measurements was set at p < 0.05.

Results

The performance of serve reception in BV regarding
its type, as well as its comparison between genders

Atotal of 3.624 reception actions were recorded. Of these,
1.798 were performed by men and 1.826 by women Table
1. The recorded types of reception were the basic forearm
pass, the side forearm pass, the Tomahawk technique, and
any other technique (such as with a dive, kneeling, or one-
handed reception).

In general, the comparison of ratios and frequencies
regarding reception performance revealed significant
differences between genders. Men were of higher quality
(QL3) compared towomen (z=9.52,p=0.001) and performed
more frequent moderate reception actions (QL1) (z = 4.05,
p = 0.001), while women performed more frequent good
receptions (QL2) (z = -12.6, p = 0.001) (Table 1). From the
comparison of ratios and frequencies, the results showed that
male beach volleyball players more frequently used the basic
forearm pass technique compared to female players (z = 13.3,
p =0.001), while female players more frequently used the side
forearm pass and other techniques (z = -4.18, p = 0.001 and
z=-14.7, p = 0.001, respectively). The Tomahawk technique
was rarely used by the players (Figure 1).

18,30%

40,40%

47,30%

= Basic forearm pass = Side forearm pass ® Tomahawk = Other

Fig. 1. Percentages of reception type occurrences by gender in BV
performance

Table 1. The performance of the reception of men and women by type of reception in BV

Reception Performance ¥
Reception type Gender QLo QL1 QL2 QL3 Total Value
%(N) %(N) %(N) %(N) Sig.
M 1.1(11) 6.1(62) 18.1(183) 74.7(756) 1012 51.184
. F 3.2(20) 2.6(16) 30.3(190) 64(401) 627 0.001
Basic forearm pass
z -3.02 3.23 -5.72 4.62
p 0.002 0.001 0.001 0.001
M 5.1(37) 10.5(76) 30.6(222) 53.9(391) 726 57.999
) F 2.3(20) 4.4(38) 46.5(401) 46.8(404) 863 0.001
Side forearm pass
z 2.99 4.69 -6.47 2.82
p 0.003 0.001 0.001 0.005
M 75(3) 0.0(0) 0.0(0) 25.1(1) 4 5.000
F 0.0(0) 0.0(0) 100(1) 0.0(0) 0.082
Tomahawk ) ) i i i
p ns ns ns ns
M 66.1(37) 12.5(7) 10.7(6) 10.7(6) 56 100.36
Other F 11(37) 9.9(33) 55.5(186) 23.6(79) 335 0.001
z 9.75 0.59 -6.21 -2.17
p 0.001 ns 0.001 0.03
M 4.9(88) 8.1(145) 22.9(411) 64.1(1154) 1798 164.08
Total F 4.2(77) 4.8(87) 42.6(778) 48.4(884) 1826 0.001
z 1.01 4.05 -12.6 9.52
p ns 0.001 0.001 0.001
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Table 2. The performance of setting in BV, according to its type by gender

Setting Performance

2
Setting type Gender QL0 QL1 QL2 QL3 Total Vaz(lue
%(N) %(N) %(N) %(N) Sig.

Overhead M 0.8(8) 0.9(9) 7.2(72) 91.1(908) 997 2.084
F 1.1(4) 0.3(1) 6.2(22) 92.4(326) 353 0.555
Z -0.52 1.13 0.64 -0.75
p ns ns ns ns

Forearm M 1.4(8) 2.6(15) 18.1(104) 78(449) 576 14.027
F 1.2(15) 3(37) 25.9(317) 69.9(857) 1226 0.003
z 0.35 -0.47 -3.65 3.59
p ns 0.05 0.001 0.001

Total M 1.0(16) 1.5(24) 11.2(176) 86.3(1357) 1573 66.917
F 1.2(19) 2.4(38) 21.5(339) 74.9(1183) 1579 0.001
z -0.54 -1.83 -7.82 8.09
p ns ns 0.001 0.001

Regarding the performance of reception by type, the
results showed that men were more efficient (QL3) in the
types of forearms and side forearm reception (z = 4.62,
p = 0.001 and z = 2.82, p = 0.005, respectively), while
women performed better in the other techniques (z = -2.17,
p = 0.03). Additionally, women displayed QL2 more
frequently than men in all types of reception, excluding the
tomahawk technique. Specifically, women showed QL2 more
frequently in the basic forearm pass, side forearm pass, and
other techniques (z = -5.72, p = 0.001, z = -6.47, p = 0.001
and z = -6.21, p = 0.001, respectively). On the other hand,
men exhibited QL1 more frequently in the basic forearm
pass and side forearm pass techniques (z = 3.23, p = 0.001,
z = 4.69, p = 0.001, respectively). Finally, it was found that
men made more errors when using the side forearm pass
and other techniques (z =2.99, p = 0.003,z=9.75, p = 0.001,
respectively), while women made more errors when using
the Basic forearm pass (z = -3.02, p = 0.002).

77,60%

= Overhead = Forcarm

Fig. 2. Percentage of setting types by gender in BV

The performance of setting in BV concerning
its type and gender comparison

A total of 3.152 setting actions were recorded (M = 1.573
and W = 1.579) (Table 2). The types of setting recorded were
overhead (M: N = 997 and W: N = 353) and forearm (M:
N =576 and W: N = 1226). The highest frequency and the
highest percentages for both genders were seen in QL3, that
is, in excellent settings regardless of their type. Specifically,
for the overhead technique: for men (N = 908) it was 91.1%,
and for women (N = 326) it was 92.4%. Similarly, for the
forearm technique: for men (N = 449) it was 78%, and for
women (N = 857) it was 69.9%.

In general, the comparison of the ratios and frequencies
regarding the performance of setting, by setting type revealed
significant differences between the genders. Men were more
proficient in their passes (QL3) compared to women (z = 8.09,
p = 0.001), while women more frequently performed good
(QL2) passes (z=-7.82, p = 0.001) (Table 2). Additionally, it was
found that male BV players used the overhead technique more
often than female players (z=23.2, p=0.001), who, in turn, used
the forearm technique more frequently (z = -23.2, p = 0.001).

Regarding the performance of setting by type, the results
showed that there were no significant differences between
genders in the overhead technique. However, differences
were found in the forearm technique, where men were of
higher quality (QL3) (z=3.59, p = 0.001), while women were
more frequently in QL2 (z = -3.65, p = 0.001).

The performance of setting in BV regarding the quality of
the serve reception and the comparison between genders

A total of 3.151 setting actions were recorded (M = 1.571
and F = 1.580) (Table 3). The serve reception quality
percentages, based on which settings were performed,
were as follows: for men, 5.4% for QLI, 24.4% for QL2,
and 70.2% for QL3, while for women, 2.7% for QL1, 45.1%
for QL2, and 52.3% for QL3. A comparison of proportions
and frequencies showed that men performed their settings
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Table 3. The Performance of setting in BV regarding the quality of serve reception by gender

Setting Performance

.
Pgrefffrfl’i‘z‘ce Gender QLo QL1 QL2 QL3 Total V;(Iue
%(N) %(N) 9%(N) %(N) Sig.
M 8.3(7) 17.9(15) 53.6(45) 20.2(17) 84 30.045
oL F 35.7(15) 40.5(17) 19(8) 48(2) e 0.001
z 3.82 275 3.65 228
p 0.001 0.006 0.001 0.02
M 13(5) 1.3(5) 25.6(98) 71.8(275) 383 24.258
o F 0.3(2) 2.2(16) 38.6(275) 58.8(419) 712 0.001
z 1.96 -1.04 433 426
p 0.05 ns 0.001 0.001
M 0.4(4) 0.4(4) 2.9(32) 96.4(1064) 1104 17.227
oLs F 0.2(2) 0.6(5) 6.8(56) 92.4(763) 826 0.001
z 0.78 -0.63 -4.06 3.88
p ns ns 0.001 0.001
M 1.0(16) 1.5(24) 11.1(175) 86.3(1356) 1571 67.367
_ F 1.2(19) 2.4(38) 21.5(339) 749(1184) 1580 0.001
z -0.54 -1.83 7.9 8.09
p ns 0.06 0.001 0.001

more frequently than women after excellent (QL3) and
moderate (QL1) serve receptions (z = 10.3, p = 0.001, and
z=3.84, p = 0.001, respectively). On the other hand, women
performed their settings more frequently than men after
good serve receptions (z = -12.2, p = 0.001). The results
also indicated that regardless of gender, as serve reception
performance increased, setting performance was also
improved. Overall, as previously observed, men executed
higher-quality settings (QL3) compared to women (z = 8.09,
p = 0.001), while women more frequently performed good-
quality settings (QL2) (z =-7.9, p = 0.001) (Table 3).
Independence tests revealed a significant association
between the quality of reception and the quality of setting
for men (x* = 542.299, df = 6, p < 0.001, Cramer V = 0.417,
large effect) and women (x* = 958.214, df = 6, p < 0.001,
Cramer V = 0.551, large effect). The mosaic plots in Figure 3
(left plot for men, right plot for women) reveal the structure
of the relationships between the quality of reception and the

Setting
u L2 L3

Lo
S [ I I

Reception

Reception

quality of setting per gender. Concerning men, standardized
residuals (StRes) showed a discrepancy between observed
and expected frequencies (Figure 1). These quality levels,
implicated in variable interdependence, were: QL1 reception
and all levels of setting (StRes = 6.6 for QLO, 12.1 for QL1,
11.7 for QL2 and -6.5 for QL3), QL2 reception and QL2 and
QL3 setting (StRes = 8.5 and -3.1), QL3 reception for all
levels of setting (StRes =-2.2,-3.1, -8.2 and 3.6,). Concerning
women standardized residuals (StRes) showed a discrepancy
between observed and expected frequencies (Figure 1). These
quality levels, implicated in variable interdependence, were:
QLI reception and various levels of setting (StRes = 20.4 for
QLO, 15.9 for QLI, and -5.3 for QL3), QL2 reception and
various levels of setting (StRes = -2.2 for QLO, 9.9 for QL2,
and -5.0 for QL3), QL3 reception for all levels of setting
(StRes = -2.5, -3.3, -9.1 and 5.8).

In addition, significant gender differences were
identified. Regardless of the quality of the reception (QL1-3),

Setting
u

Pearson
residuals:
200

Fig. 3. Mosaic plots of men (left) and women (right)
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Table 4. The performance of the attacking hits in BV concerning its type by gender

Attacking Performance

x2
Attack type Gender QLo QL1 QL2 QL3 QL4 Total Value
%(N) %(N) %(N) %(N) %(N) Sig.

M 19.8(195) 5.7(56) 8.8(87) 6.3(62) 59.5(587) 987 13.472

F 16.4(91) 8.8(49) 11.4(63) 8.5(47) 54.9(304) 554 0.009
Hard driven ball

Z 1.65 -2.32 -1.65 -1.61 1.75

P ns 0.02 ns ns ns

M 11.7(47) 14.9(60) 15.9(64) 5(20) 52.6(212) 403 5.738

F 16.2(119) 16.2(119) 15.7(115) 4(29)  48(352) 734 0.220
Driven ball

z -2.05 -0.57 0.09 0.79 1.48

p 0.04 ns ns ns ns

M 9.1(18) 11.7(23) 16.2(32) 5.6(11) 57.4(113) 197 0.830

F 7.2(14) 13.8(27) 15.9(31) 5.6(11) 57.4(112) 195 0.934
Roll shot

Z 0.69 -0.62 0.08 0.0 0.0

p ns ns ns ns ns

M 21.4(18) 13.1(11) 14.3(12) 6(5) 45.2(38) 84 6.517

F 10.8(23) 18.3(39) 15.5(33) 4.7(10) 50.7(108) 213 0.164
Poke shot

Z 2.38 -1.08 -0.26 -0.46 -0.85

P 0.02 ns ns ns ns

M 16.6(278) 9(150) 11.7(195) 5.9(98) 56.9(950) 1671 28.080
ol F 14.6(247) 13.8(234) 14.3(242) 5.7(97) 51.7(876) 1696 0.001

ota
z 1.6 -4.38 -2.24 0.25 3.03
p ns 0.001 0.02 ns 0.002

men performed excellent (QL3) settings more frequently
than women (z = 2.28, p = 0.02; z = 4.26; p = 0.001, and
z = 3.88, p = 0.001, respectively). Men also executed good
(QL2) settings more often after a QLI reception (z = 3.65,
p = 0.001) and made more errors following a good (QL2)
reception compared to women (z = 1.96, p = 0.05). On the
other hand, women performed good (QL2) settings more
frequently than men after good (QL2) and excellent (QL3)
serve receptions (z = -4.33, p=0.001 and z = -4.06, p = 0.001,
respectively). However, they also made more errors when the
reception was of good quality (QL1) (z = -3.82, p = 0.001).

The performance of the attacking hit in BV concerning
its type and the comparison between genders

A total of 3.367 attacking hits were recorded, with 1.671
performed by men and 1.696 by women (Table 4). From
the comparison of ratios and frequencies between genders
regarding the type of attacking type used, the results showed
that men used the hard-driven ball more frequently than
women (z = 15.1, p = 0.001), while women used the driven
ball and poke shot more frequently than men (z = -11.8,
p=0.00landz=-7.52,p =0.001, respectively). No significant
differences were found between genders in the use of the roll
shot (Figure 4).

Overall, the comparison of proportions and frequencies
regarding the performance of the attacking hit revealed
significant differences between genders. As shown in Table 4,
men demonstrated higher quality (QL4) attacks compared

= Hard driven ball

= Driven ball ®Roll shot = Poke shot

Fig. 4. Frequency percentage of attack hit types by gender in BV

to women (z = 3.03, p = 0.002), while women executed good
(QL2) and moderate (QL1) attacking hits more frequently
(z=-2.24,p =0.001 and z = -4.38, p = 0.001, respectively).
Specifically, no differences were found between genders
in good and excellent attacking actions across all types
of attacking hits. However, differences were observed in
moderate (QL1) and erroneous (QLO) actions. Women
performed moderate (QL1) hard-driven ball attacks more
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frequently than men (z = -2.32, p = 0.02) and made more
errors (QLO) in driven ball attacks (z = -2.05, p = 0.04).

On the other hand, men made more errors (QL0) than
women when performing poke shot-type attack hits.

The performance of the attacking hit in BV regarding the
quality of the setting and the comparison between genders

Overall, as shown in Table 5, 3.093 attacking actions
were recorded (M = 1.545 and F = 1.548). The frequency
percentage of the quality of the setting (QL), from which
the attacking hits were made, was 1.3% for QL1, 11.30% for
QL2, and 87.4% for QL3 for men, while for women it was
1.6% for QL1, 21.9% for QL2, and 76.5% for QL3. From the
comparison of the ratios and frequencies, it appeared that
men performed attacking hits more frequently than women
after excellent (QL3) settings (z = 7.87, p = 0.001), while
women performed them more frequently after good (QL2)
settings (z = -7.92, p = 0.001).

In general, regarding the performance of the attacking
hit, the comparison of ratios and frequencies showed
significant differences between genders. As shown in Table
5, men were of higher quality (QL3) compared to women
(z=2.79, p = 0.005), while women more frequently executed
good (QL2) and average (QL1) attacking hits (z = -4.07,
p =0.001 and z = -2.57, p = 0.01, respectively).

Specifically, significant differences were found between
genders, as men performed very good attacking hits more
frequently compared to women (z = 3.58, p = 0.001) when
they received good settings (QL2). However, when receiving
excellent settings, men made more mistakes (z = 3.23,
p = 0.001) compared to women, who more frequently
performed average and good attacking hits (z = -2.85,
p =0.004 and z = -2.29, p = 0.02, respectively).

Independence tests revealed a significant association
between the quality of setting and the quality of attacking
for men (y? = 70.702, df = 8 p < 0.001, Cramer’s V = 0.151,
weak association) and women (x> = 121.483, df = 8,
p < 0.001, Cramer’s V = 0.198, moderate association). The
mosaic plots in Figure 5 (left plot for men, right plot for
women) reveal the structure of the relationships between
the quality of setting and the quality of attacking per gender.
Concerning men, standardized residuals (StRes) showed a
discrepancy between observed and expected frequencies.
These quality levels, implicated in variable interdependence,
were: QLI setting with QLland QP4 attack (StRes = 3.2 for
QL1 and -2.5 for QL4), QL2 setting with almost all levels of
attack except QL2 (StRes = 2.7 for QLO, 2.4 for QL1, 3.5 for
QL3 and -4.1 for QL4). Concerning women standardised
residuals (StRes) showed a discrepancy between observed
and expected frequencies. These quality levels, implicated
in variable interdependence, were: QL1 setting and various
levels of attacking (StRes = 2.8 for QLO, 5.3 for QL1 and
-3.6 for QL4), QL2 setting and various levels of attacking
(StRes = 4.9 for QLO, 2.6 for QL1 and -4.1 for QL4), QL3
setting for various levels of attacking (StRes = -3.0 for QLO,
-2.1 for QL1 and 2.7 for QL4).

Discussion

The present study aimed to analyze and evaluate the
performance of BV players” skill types during Complex
I. Additionally the goal was to identify potential gender
differences. In every rally, technical skills are performed
cyclically, and as has been established in indoor volleyball,
each skill significantly influences the subsequent one
(Bergeles et al., 2009). Specifically, in Complex I, which
involves the organization of the attack, it has been observed

Table 5. The performance of the attacking hit in BV, in relation to the performance of the setting by gender

Attacking Performance

2
Persfztrtg‘fn . Gender QL0 QLI QL2 QL3 QL4 Total Vez.(lue
%(N) %(N) %(N) %(N) %(N) Sig.

M 30(6) 30(6) 20(4) 5(1) 15(3) 20 6.851

F 36(9) 52(13) 12(3) 0.0(0) 0.0(0) 25 0.144
QL z 0.42 -1.48 0.73 ;

p ns ns ns ns ns

M 25.1(44) 14.3(25) 143(25)  12.6(22) 33.7(59) 175 13.530

F 24.8(84) 18.6(63) 16.5(56) 41014)  36(122) 339 0.009
QL2 2 0.07 122 -0.65 3.58 -0.52

p ns ns ns 0.001 ns

M 15.6(210) 7.8(105) 109(147)  53(71) 60.5(817) 1350 22.999

F 112(133)  11.1(132) 13.9(165)  6.2(73) 57.5(681) 1184 0.001
QL3 2 3.23 285 2,29 -0.97 1.53

p 0.001 0.004 0.02 ns ns

M 16.8(260) 8.8(136) 11.4(176)  6.1(94) 56.9(879) 1545 26910

F 14.6(226)  13.4(208) 145224)  5.6(87) 51.9(803) 1548 0.001
Total 2 1.68 407 2,57 0.59 2.79

p ns 0.001 0.01 ns 0.005
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Fig. 5. Mosaic plots of men (left) and women (right)

that the performance of the serve reception affects the
performance of the ball setting, while both skills together
influence the performance of the subsequent attack hit. Thus,
the better the reception and consequently the setting, the
higher the offensive performance in both genders (Afonso
& Mesquita, 2011; Bergeles et al., 2009; Silva et al., 2013).
Moreover, as mentioned above, there were more attacks
recorded than settings in the matches. This is widely seen
and accepted in BV, because an attack can either occur as a
surprising element from a good reception or dig, or it can
also be used as a necessary action (Casanova, 2015).

The results of this study confirm the findings of
previous research (Koch & Tilp, 2009), as it was found
that the types of serve receptions primarily used were the
frontal and lateral forearm passes. Simultaneously, it was
observed that men were of higher quality than women,
who, however, more frequently used other techniques such
as dives, one-handed hits, etc. Interestingly, when women
utilized these techniques, they exhibited better quality, as
they more frequently executed very good and excellent
settings compared to men, who made mistakes more often.
These differences can be partly attributed to gender-related
differences in body dimensions, proportions, and muscular
strength (Bishop et al., 1987), as well as to the type and speed
of the serves used and the height of the net (Busca et al,,
2012; FIVB, 2021; Lopez-Martinez et al., 2020).

It is well-known that men excel in muscular strength
(Bishop et al., 1987), as demonstrated by vertical jumps and
the speed of hits, particularly serves, which reach 98.3+4.3
km/h for men and 80.1+2.7 km/h for women (Palao &
Valades, 2014). This is also related to BV players’ preference
for jump serves, especially high-speed spin serves, whose use
appears to be decisive at the women’s level, as it determines
team rankings (Buscd et al., 2012).

Regarding the type of setting, it was found that men
compared to women more frequently used overhead settings
(63.3% vs. 22.4%), while women did the opposite (77.6% vs.
36.7%). These findings, which align with those of Koch &
Tilp (2009), may be due to the higher muscular strength of
men, allowing them to move faster and position their bodies
under the ball as required by the EI.V.B. rules and overhead

setting techniques (Bishop et al., 1987). Additionally, body
proportions play a significant role, as finger size allows men to
handle the ball more easily even in more complex situations
(Giannopoulos et al., 2017; Malousaris et al., 2008).

In general, it was evident that men were of higher quality
than women, as their settings were often excellent, while
women’s settings were good. Regardless of the technique
used during the setting, it has been established that if the
previous action, i.e., the reception, is successful, the quality
of the setting helps the team fully develop its tactics.
Conversely, a poor reception immediately gives an advantage
to the opponent, as the quality and options of the setting are
reduced (Marcelino et al., 2014).

The results of this study align with previous research
(Héyrinen & Tampouratzis, 2012; Koch & Tilp, 2009), as it
was observed that as the quality of the reception increased,
the percentage of excellent settings also increased. However,
when comparing genders, it was evident that men were
of higher quality whether they received moderate, good,
or excellent receptions, which may partly be due to their
higher percentage of excellent receptions. On the other
hand, men’s better handling of moderate receptions may
have contributed to the outcome, as it has been established
that they can more frequently convert them into excellent
or good settings compared to women (Barzouka et al., 2019;
Palao et al., 2005). Furthermore, under the same reception
conditions, women were more likely to execute moderate
settings or make errors.

Regarding the types of attack hits, it was found that men
more frequently used hard driven balls (986 vs. 544), while
women favored the driven balls and poke shots (734 and 213
vs. 402 and 84, respectively), as found in previous studies
(Koch & Tilp, 2009). Overall, it was evident that men were
more effective than women, which can be explained by their
preference for powerful hard driven balls and their tendency
to take more risks to win the rally as in Volleyball (Bergeles
et al., 2009; Drikos et al., 2022).

Although the performance of most attack hit types did
not differ between genders, significant differences were
observed in the driven ball and the poke shot. In the first
case, women made more mistakes, possibly because they
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more frequently resorted to lower power but technically
demanding hits like the driven ball, due to their tendency to
take fewer risks compared to men. Moreover, despite their
increased frequency and technical demands, driven balls
often target the edges of the court at low speed, which in
some cases makes the ball’s trajectory susceptible to weather
conditions. In the second case, men, due to their tendency to
take risks in attack, used lower-power hits like the poke shot
less frequently and only in exceptional cases. Additionally,
the height of the opponent’s block combined with men’s
relatively higher physical abilities makes low-power hits less
effective. Therefore, men’s sporadic and situational use of the
poke shot, combined with less ball control due to the small
contact area with the fingers’ phalanges, may explain the
higher error rate compared to women.

The athletes’ offensive choices also affect the defensive
tactics of both genders. Beyond the blocking technique,
which is common in volleyball and beach volleyball, the latter
also employs the “peeling oft” movement, where players pre-
tend to block but then retreat to playground defense. This de-
fensive technique appears to be used more by women (28%)
compared to men (12.8%), according to FIVB data FIVB
data (Beach Volleyball: Picture of the Game, 2015). As men-
tioned earlier, it has been established that the quality of each
action increases as the quality of the previous one improves
(Bergeles et al., 2009). However, in this study, it was found
that men performed very good attack hits even when they
received only good settings more frequently than women.
When they received excellent settings, however, they made
more mistakes compared to women, who executed moder-
ate (QL1) and good attack hits (QL2), allowing the opposing
team to organize their play. This may be due to the higher
number of driven ball and poke shot hits (734 vs. 402 and 213
vs. 84, respectively) used by women compared to men, who
more frequently chose hard-driven ball hits (986 vs. 554).

The authors acknowledge limitations to the study
design. Initially, the sample was limited to the top 32 national
beach volleyball teams from a single tournament, potentially
restricting generalizability and not reflecting broader
performance trends. Secondly, physiological factors were
hypothesized but not directly measured, and extraneous
variables like weather, court conditions, and team strategies
have not been controlled.

Conclusions

In conclusion, men were more effective than women,
primarily using the forearm reception, overhead setting and
powerful attacking hits, which contribute to higher quality.
On the other hand, women used more side and other types
of receptions, the forearm pass, driven ball, and poke shot in
their attacking hit. It was also evident for both genders that the
higher the quality of the service reception, the greater the qual-
ity of the setting and the effectiveness of the attack. It is recom-
mended to conduct similar research at different competitive
and age levels, as the present study was conducted at a highly
competitive level, and its findings may not be generalized.
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MopiBHANBHMI aHaNi3 BUKOHABCbKOI MallCTePHOCTI
Komnnekcy | y nnsxxHomy Bonenboni cepep,
CNOPTCMEHIB Y0JI0BiUOI Ta XiHOUOI cTaTen

Mapumna Iaxipi'*®, Ha¢gcika MapaToka6miry'®®, Bacimioc IacteppaTtoc'®®,
Anekcangpoc Masonakic'®?, Coripioc Ipikoc'“P, Kaponina Bap3yka'4cP,

Koncranrinoc Cortipomymoc'4P

'Hanionansunit i Kanopgictpiiicbkuii yaiBepcurer Adin

ABTOpPCHKMIT BKIAJ: A — Au3aitH gocnipkenns; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip kowrtis

Pedepar. Crarts: 11 ¢, 5 Tabn., 5 puc., 32 mxepena.

Merta gocnimKeHHs. MeTo 11bOro HOC/IiIKeHHs O0Y/I0 IIpoaHasIi3yBaTu Ta OLIHUTY Pe3y/IbTaTUBHICTb 3aCTOCYBAHHS Pi3HMX
BIJIiB HABUYOK Cepefi IPaBIIiB Y0/I0Biu0i Ta XiHoyuoi crareli y Kommekci 1.

Marepianu Ta MmeToau. JJocmifi>KeHHs 0XOITIOBAO 28 YONMOBiYMX Ta 26 )KiHOYMX MAaTYiB, AKi MPpeCTaB/IANM 32 HalliOHATbHI
KOMaH/M, 10 Opanu ydacTsb y ¢inani Ceitosoro typy ®IBb 2019 poky. 3aramom 6yno sadikcoBaHo Ta IpoaHani3oBaHo 3624
nocnifosHocTi Komitekcy I. HaBuuky BUKOHaHHS macy (IpuitoM Ta crienudivHa mepefada M’si9a 3B’ I3YI0UUM IPABLEM, KM
HAIpaB/Isie€ M 'S4 HAIAJAYOMY /ISl BUKOHAHHS YAApy) OL{HIOBAINCS 3a YOTHPYPIBHEBOIO LIKAIO0 PEITUHIY SIKOCTI TAKTUKI,
a aTaKywui yjapyu — 3a I ATMPIBHEBOIO IIKano. TecT Ha BU3HaYeHHA 00CepBaliiiHOI HafilfHOCTi IPOIEMOHCTPYBAB BUCOKMIT
KoeQilieHT Kopesii.

Pesynprarn. [paBiii 40/10Biu0i CTaTi B IIHXXHOMY BOJIEIIO0I 3arajoM IPOJIeMOHCTPYBAIN BUILY SKICTb (piBeHb AKOCTI —
QL3) y mpuitomi mogadi Ta mepefadi Msida 3 MO3NIiI 3B’A3y1040r0, a TaKOXK 6ibury epexrusHicTs (QL4) y BUKOHaHHI Hamaza-
I04MX YAapiB MOPIBHAHO 3 >KiHKaMu. YoJI0BiKM YacTillle BUKOPUCTOBYBaNU 6a30BY TeXHIKy BUKOHAHHA Iepefiadi Mepenriadsam
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npu npuitomi Msga (p = 0.001), BepxHio nepenady (p = 0.001) 3 mo3uii 38’s13yr040ro Ta cuibHMIT Hamagaounit ygap (p = 0.001)
IPY aTaKyIO4MX JifAX, MOPIBHIOYM 3 IPaBLAMY >XKiHOYOI crari. HaromicTh >KiHKM YacTillle BUKOPUCTOBYBaIM OiuHy Iepefady
HepenrIivyyAM Ta iHun TexHiky npuitomy M’siga (p = 0.001 ta p = 0.001 BifmOBiffHO), HIDKHIO Iepefady 3 MO3MLil 3B I3YI040T0
(p=0.001) Ta TexHiKV CJIBHOTO J1 aTAaKYIOYOTO YapiB, 1110 BUKOHYIOTbCA 3ITHY TUMH Ia/IbLAMY, BUKOPUCTOBYIOYM KiCTOUKH, 1100
3aBJaTI LIBU/IKOTO Ta TOYHOTO YAAPY [0 M A4y Ipy aTaKyo4dux Aisx (p = 0.001 ta p = 0.001 sigmosigHo). Kpim Toro, unm Buiia
AKICTb IpUIOMY MOfadi, TUM Kpallia SKiCTh BUKOHAHHA Iepefadi 3B A3yrounym rpaseM (p < 0.001), a 1M BUIIIA AKICTh BUKOHAHHSA
nepepaudi 3 Mo3uLii 38’13y040ro, TM edekryBHinma araka (p < 0.001) a1t 060x cTareit. 3pelTor, pe3y/IbTaTy IIOKasaIi, 1Ij0 40-
JIOBIKM-CIIOPTCMEHM YacTillle BUKOHYBa/M BiMiHHI epepadi 3 mo3uuii 38’ 13y1040ro, HbK >kiHkn-cropreMenku (p = 0.02, p =0.001
ta p = 0.001 BifnoBifHO), He3a/IE)KHO Biff piBHA SIKOCTI HPUITHATOI ITOfAYi.

BucnoBku. Ipasiii yonosivoi craTi BuABMIMCA eq)eKTMBHimMMM 3a IPaBIiB >XiHOYOI CTaTi, OCKI/IbKM BOHM HacaMIlepe[ BI-
KOPMCTOBYBA/IM TeXHiKy (PPOHTANIBLHOTO IPMITOMY, BEPXHIO Iepefjady 3 MO3MUIIil 3B’A3yI0UOTO Ta MOTYXHI aTaKyoui ygapu, o
HiIBUIIMIO 3aTajibHy AKICTb IXHbOI IpK. 3 METOIO y3araJbHEHHA OTPUMAHUX Pe3y/IbTaTiB PEKOMEHYEThCS IPOBECTHU IOfaIbILi
JOCTi/I)KeHH: Pi3HUX 3Mara/jlbHNUX PiBHIB Ta BIKOBMX KaTeropiii.

KnrouoBi cnoBa: pe3ybTaTUBHICTD, TeXHIUHI HABMYKM, KOMIUIEKC I, UL KHMIT BOJIENOOIT, resjep.
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