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Abstract: The current investigation scrutinized the strategic approaches employed by the top four
teams in the Brazilian Men's Volleyball Superliga, according to the match's opponent. The study
encompasses the analysis of 22 matches, involving teams ranked first through fourth, competing
against each of the 12 teams participating in the 21-22 season of the Brazilian Men's Volleyball
Superliga, including one home and one away match for each team. Utilizing social network analysis
facilitated the identification of the interconnections and particularities among all variables, offering
a comprehensive perspective. The findings unveiled that during the offensive phase, the second,
third, and fourth-ranked teams consistently exhibited higher eigenvector values, irrespective of the
opposing team, notably when the middle-blocker positioned themselves in front and near the setter.
Conversely, the championship-winning team displayed variations in offensive tactics. The team
securing the second position demonstrated alterations in setting placement, whereas the other teams
executed settings aimed at zones 3 and 4. Additionally, the initial setter's position at the
commencement of a rally displayed varying eigenvector values based on the opponent, indicating
team rotation as a performance determinant. Thus, barring the finalist team, the performance of the
remaining teams is intricately intertwined with the individual characteristics of players.

Keywords: performance; game ecology; situational constraints; Offensive Patterns; complex I

1. Introduction

In sports, game analysis helps the coach and technical committee understand indicators that
modulate performance, facilitating adjustments in both training and games (Eom & Schutz, 1992;
Hughes, 2004). This practice, while not novel, is actively employed to enhance tactical aspects,
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considering the context of training and its situational constraints (Rocha, Laporta, Rodrigues, de Lira,
et al., 2023; Rocha, Laporta, Rodrigues, Guimaraes, et al.,, 2023). Therefore, when scrutinizing team
performance, one must consider the relationships within the game: involving the team, the opponent,
the environment, and the multiple interactions that arise from these dynamics (Aratijo & Davids,
2018; Gibson, 1966; Woods et al., 2020). Based on the information obtained from game analysis, the
teams' behavior patterns are identified, strengths and weaknesses are detected, and tactical
possibilities emerge, allowing departure from traditional playing structures (Lord et al., 2020;
Nascimento, Laporta, Pedrosa, et al., 2023; Nascimento, Laporta, Rocha, de Lira, et al., 2023).

Studies on match analysis in sports currently indicate a correlation between performance and
game location (Gonzalez-Rodenas et al., 2019; Oliva-Lozano et al., 2021), player experience (Lemes et
al., 2020; Trombiero et al., 2023), type of game played (Silva et al., 2020; Lemes et al., 2020; Praca et
al., 2020), game rules (Praga et al., 2021; Sousa et al., 2019), offensive and defensive phases (Praga et
al., 2022; Rocha, Laporta, Rodrigues, Guimaraes, et al., 2023), teams level (Gonzalez-Rodenas et al.,
2019; Ramos et al., 2017), and other aspects inherent to the game context. Furthermore, it is observed
that the analysis of tactical behaviors, for the most part, results from the interpretation of general
metrics (Aragjo et al., 2020; Costa, Ceccato, de Oliveira, et al., 2016; Marcelino et al., 2020), examing
the team's tactical behavior that specify success or failure in the match (Costa et al., 2020; Drikos et
al., 2021; Rocha et al., 2019).

When considering volleyball, the focus of this manuscript must be knowledge of match analysis
and categorizes game into games complexes. Complex I consisting of reception, setting, and attack,
while Complex II consists of serve, blocking, defending, setting, and counterattacking (Hurst et al.,
2016; Laporta et al., 2018a, 2019, 2022a). Within this framework, analyzing the volleyball game from
the Game Complexes perspective becomes necessary since the behavior of the teams differs
depending on the initial of offensive construction, such as reception or defense. Moreover, it varies
based on game conditions occurring within the system (in-system conditions), with ideal conditions
for offensive construction, or outside the system (off-system), where limited conditions for offensive
construction (Laporta et al., 2022b; Loureiro et al., 2017). Furthermore, an observation emerges that
teams tend to score more attack points in complex I (Giatsis et al., 2022; Silva et al., 2016), attributed
to better ball control during reception, resulting in a more robust offensive structure (Martins et al.,
2022; Rocha et al., 2022; Rocha, Laporta, Rodrigues, de Lira, et al., 2023).

In this context, the analysis of Complex I in volleyball underscores a relationship between
reception and subsequent actions, such as the setting effectiveness (Gonzalez-Silva et al., 2020; Rocha,
Laporta, Rodrigues, de Lira, et al., 2023), attack tempo (Rocha et al., 2020a, 2022; Rocha, Laporta,
Rodrigues, Guimaraes, et al., 2023), attack effect (Aratjo et al., 2020; Nascimento, Laporta, Rocha, et
al., 2023; Rocha et al., 2019, 2020a), and blockers number (Nascimento, Laporta, Pedrosa, et al., 2023;
Rocha et al., 2020b; Rocha, Laporta, Rodrigues, Guimaraes, et al., 2023). Furthermore, several studies
indicate an association or prediction (Costa et al., 2017; Costa et al., 2014; Costa et al., 2018; Drikos et
al., 2021; Rocha et al., 2019, 2020b) between the game actions of complex I, highlighting that receptions
that allow an organized attack, quick settings, and powerful attacks culminate in attack point (Costa,
Ceccato, de Oliveira, et al., 2016; Costa, Maia, Capuzzo, et al., 2016; Costa et al., 2017; Rocha et al.,
2020b).

In this scenario, it is important to identify that research has evolved the approach to sports
performance analysis over time, seeking to comprehend performance according to the match context
(Lima et al., 2023; Silva et al., 2016). In this framework, Social Network Analysis (SNA) has been
applied allowing for a more comprehensive analysis considering direct and indirect links between
performance indicators in data processing, permitting a more detailed analysis adjusted of the match
(Hurst et al., 2016; Laporta et al., 2018b, 2019; Loureiro et al., 2017; Moreira et al., 2020; Praca et al.,
2017; Praga et al., 2018). In volleyball, research using SNA and Eigenvector Centrality indicate the
highest values in complex I for attacks executed at the ends of the net, specially in zones 4 and 2
(Nascimento, Laporta, Pedrosa, et al., 2023; Rocha, Laporta, Rodrigues, Guimaraes, et al., 2023), with
2nd attack tempo (Rocha et al., 2022; Rocha, Laporta, Rodrigues, Guimaraes, et al., 2023), powerfull
attack (Rocha et al., 2022; Rocha, Laporta, Rodrigues, de Lira, et al., 2023) against simple block or
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broken double block (Nascimento, Laporta, Rocha, Lira, et al., 2023; Nascimento, Laporta, Pedrosa,
et al., 2023; Nascimento, Laporta, Rocha, de Lira, et al,, 2023), defended attack or attack point
(Nascimento, Laporta, Rocha, Lira, et al., 2023; Rocha et al., 2022), and middle-blocker centered in
zone 3 in the initial blocking condition (Rocha, Laporta, Rodrigues, Guimaraes, et al., 2023).

Although volleyball studies on game patterns are well-established in the literature, it is evident
that many analyses are generalized, overlooking specificities that may vary depending on teams
(Araujo et al., 2020; Costa et al., 2020; Drikos et al., 2022; Dutra et al., 2021; Giatsis et al., 2022;
Gonzalez-Silva et al., 2020; Martins et al., 2021; Mercado-Palomino et al., 2022; Rocha et al., 2020b).
Although research in this field considers the game ecological context within a competitive
environment, it often fails to consider the dynamic interaction between the individual and the game
environment through the possibilities of action, which emanate from different configurations of the
game (Aratjo et al., 2004, 2017; Aragjo & Davids, 2018; Woods, McKeown, O’Sullivan, et al., 2020;
Woods, McKeown, Rothwell, et al., 2020). In essence,it is necessary to analyze the characteristics of
each team, as tactical game plans are specific to the strengths and weaknesses of the teams involved.
Based on the aforementioned considerations, the aim was to analyze the type of game played by the
top four teams in the Brazilian Men's Volleyball Superliga, taking into account the match's opponent.
We hypothesize that the game type will differ depending on the opponent..

2. Materials and Methods

Sample

Twenty-two matches were analyzed involving the top four teams against each of the 12
participating teams in the 2021/2022 Brazilian Men's Volleyball Superliga, including one home and
one away game for each team. The sample comprised a total of 1699 attacks examined following
receptions that enabled organized attacks with all available options (Hurst et al., 2016).

Variables

Location of middle-blocker attack: considering the position where the middle-blocker jumped to
attack: the player jumps ahead and close to the setter (TF); the player jumps behind and close to the
setter (TC); the player jumps ahead and away from the setter (T7) (Costa, Ceccato, Evangelista, et al.,
2016; Fellingham et al., 2013).

Setting: to verify how the setter distribution by team occurred, we considered the setting for:
zones 4 (SETT-P4), 3 (SETT-P3), 2 (SETT-P2), 1 (SETT-P1), and 6 (SETT -P6) and also the ball attacked
by the setter in the second touch (including the setter dump) (25ETT).

Number of Blockers: To analyze the impact of the distribution on subsequent play actions, the
number of blockers was considered. Blocks were classified as triple [1x3], broken triple [1x(2 + 1)],
double [1x2], broken double [1x (1 + 1)], single [1x1], no block by merit of the setter [1x0] (Rocha et
al., 2020a).

Attack Effect: attack effects were categorized as error (the attacker strikes the ball into the net, out
of bounds, or violates the regulations), blocked (the attacker fails due to opponent block), continuity
(the attack does not result in a final action and allows the counter-attack), and point (the attack results
in a direct point as the ball touches the opponent side or is deflected by blocking off the court)
(Marcelino et al., 2011).

Finally, we analyze the initial position of the setter at the beginning of the rally, identifying the
configuration in zone 1 (P1), zone 2 (P2), zone 3 (P3), zone 4 (P4), zone 5 (P5), and zone 6 (P6). The
setter's initial position provides insights into offensive organization. For instance, when the setter is
in P1, there are three attackers in the net, but the opposite is in P4 and the outside hitter is in P2. On
the other hand, when the setter is in P5, there are three attackers in the net, but the opposite is in P2
and the outside hitter is in P4.

d0i:10.20944/preprints202405.1243.v1
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Data Collection

All matches were filmed with a view from above the court, with a high-definition (1080p) Sony®
camera positioned approximately 7-9 m behind the court bottom line, and five meters above ground
level. All footage was provided by the technical staff of the Brazilian Volleyball Team. Three physical
education professionals with more than five years of experience as performance analysts analized the
actions used in the study. For reliability testing, 30% of the actions were reanalyzed, which is above
the 10% reference value (Tabachnick & Fidell, 2013). Cohen’s Kappa values for intra-observer ranged
between 0.93 and 0.99 with the respective standard errors of 0.03 and 0.01. Inter-observer value was
1 with a standard error equal to 0. These values exceed the recommended value of 0.75 (Fleiss et al.,
2013).

Data Analysis

For the social network analysis, we created four networks, each corresponding to one of the
teams under examination. Data were recorded in a Microsoft Excel 2015 for Windows spreadsheet,
and IBM SPSS Statistics (Version 23, USA) was employed for data quality control and exploratory
statistics. Social network analysis was conducted using Gephi 0.8.2-beta for Windows (Version
10.10.3, France). In this study, social network analysis was chosen due to its capability to analyze and
explore the connectivity and specificity of relationships among all setting variables, providing a
comprehensive view. We utilized eigenvector centrality, grounded on the concept that a node
exhibits greater centrality when connected to nodes that are also more central (Bonacich, 2007;
Borgatti, 2005). Hence, a node's centrality is influenced not only by the number of its adjacent nodes
but also by its interaction characteristics (Hurst et al., 2016). Node size and edge thickness were
manipulated to highlight the magnitude of the eigenvector measure. Consequently, node size
determines the visual contrast of variables based on eigenvector centrality. When a variable is directly
or simultaneously related to another, it forms a connection, and through eigenvector centrality, the
indirect connections of a node are also considered (Laporta et al., 2018a, 2018b). For organization,
Fruchterman was utilized with Reigold distribution (area 100000), arranging nodes with the highest
eigenvector centrality at the center of each sub-network (Newman, 2006).

3. Results

The analysis of social networks using the eigenvector was conducted on a per team basis,
focusing on teams that finished in the top four in the Volleyball Super League. Table 1 presents the
eigenvector values for each team, considering the attack construction.

Table 1. Eigenvector values for the attack construction.

Team analyzed Opponent TF TC T7 SETT-PISETT-P2SETT-P3SETT-P4SETT-P62SETT
2nd Place  0.53 0.15 047 034 0.31 0.39 0.44 0.36 0.00
3dPlace 0.73 046 079 047 0.55 0.74 0.68 0.51 0.00
4thPlace  0.57 045 034 0.15 0.32 0.54 0.45 0.26 0.00
5t Place  0.66 0.34 0.66 042 0.41 0.59 0.61 034  0.00

8,(; 6t Place 041 020 045 0.29 0.27 0.38 0.38 0.00  0.00
[ 7t Place 053 037 048 0.20 0.38 0.45 0.39 0.33  0.00
2, 8t Place 052 031 056 0.14 0.35 0.52 0.49 0.41 0.00
9th Place 091 0.82 094 0.69 0.75 0.87 0.82 0.35  0.00
10t Place 0.43 0.00 038 0.00 0.33 0.37 0.27 024 0.10
11t Place 040 0.20 040 0.27 0.19 0.43 0.29 023  0.00
12t Place 0.26 0.15 024 0.00 0.17 0.24 0.17 0.19  0.00
) 1st Place  0.66 0.00 0.28 0.37 0.39 0.46 0.49 043 0.15
é 3dPlace 0.70 019 055 042 0.44 0.52 0.60 044  0.00
o 4thPlace  0.86 0.00 057 0.0 0.55 0.65 0.63 0.71 0.00
S\

5t Place  0.53 0.00 020 0.29 0.32 0.33 0.32 037  0.15
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6thPlace 1.00 041 0.74 0.56 0.71 0.80 0.81 0.69  0.00
7t Place  0.69 021 042 046 0.34 0.51 0.47 032 027
8t Place 0.72 050 042 043 0.47 0.48 0.62 038 027
9t Place 0.66 0.00 049 0.35 0.44 0.53 0.50 0.31 0.17
10t Place 0.76 0.17 032 035 0.50 0.63 0.58 040  0.00
11t Place 0.60 0.16 031 0.32 0.39 0.45 0.42 044  0.00
12t Place 047 0.17 036 023 0.22 0.40 0.37 0.27  0.00
1st Place  0.57 0.00 049 0.37 0.35 0.50 0.50 0.26  0.00
2nd Place 041 0.18 033 0.30 0.28 0.37 0.29 0.12  0.00
4thPlace  0.80 0.00 0.67 0.50 0.56 0.69 0.68 059 020
5t Place  0.77 0.31 058 0.51 0.50 0.64 0.67 058  0.00

9)(; 6t Place 0.71 0.00 0.70 0.52 0.45 0.64 0.66 0.19 0.15
= 7t Place 050 0.00 0.36 0.20 0.24 0.43 0.38 0.26 0.00
:’B 8t Place 0.60 050 0.55 0.40 0.49 0.59 0.45 0.28 0.16
9t Place 1.00 0.00 078 0.73 0.73 0.81 0.82 0.65 0.00
10t Place 0.24 0.00 0.15 0.07 0.00 0.23 0.18 0.11 0.00
11t Place 0.52 0.00 048 0.29 0.27 0.48 0.46 0.36 0.00
12t Place 045 0.13 0.37 0.28 0.25 0.36 0.40 0.23 0.00
1stPlace  0.16 0.00 0.07 0.11 0.08 0.13 0.12 0.07  0.00
2nd Place  0.14 0.00 0.08 0.08 0.05 0.12 0.11 0.04 0.00
3dPlace 021 0.10 018 0.15 0.16 0.18 0.17 0.11 0.00
5t Place  0.21 0.06 0.18 0.12 0.13 0.18 0.18 0.11 0.00
&(; 6t Place 022 0.12 019 017 0.15 0.21 0.21 0.09 0.00
[ 7t Place 017 0.07 010 0.04 0.14 0.13 0.13 0.08 0.00
e 8t Place 0.16 0.04 0.04 0.04 0.11 0.14 0.14 0.04 0.00

9t Place 0.23 0.16 0.13 0.17 0.13 0.22 0.19 0.12  0.00
10t Place 1.00 1.00 1.00 0.89 0.89 0.89 0.89 0.89  0.89
11t Place 0.15 0.00 0.12 0.06 0.09 0.12 0.12 0.08  0.04
12t Place 0.16 0.06 0.11 0.10 0.09 0.11 0.15 0.09  0.04

When analyzing the attack construction (See Figures 1-4), it is observed that the teams that came
in 2nd, 3rd, and 4t positions exhibited higher eigenvector values, regardless of the opponent, for the
middle-blocker jumper positioned in front and close to setter (eigenvector values ranging between
0.14 and 1.00). However, the Super League champion team showed variation in offensive
construction, presenting higher eigenvector values for the middle-blocker jumping in front and close
to the setter and the middle-blocker jumping in front and away from the setter, depending on the
opponent (ranging between 0.26 and 0.94). Regarding the setting zone, it is noteworthy that the teams
predominantly setting to zones 3 and 4, depending on the opponent (ranging between 0.12 and 0.89).
The second-placed team exhibited the highest variability in the setting zone, compared to the other
teams analyzed.
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Figure 1. Network analysis of the team ranked 1.
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Figure 2. Network analysis of the team ranked 2.
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Regarding the results about the attack condition (See Figures 1-4 and Table 2) it is observed that
the highest eigenvector values were, for the most part, for 1x1 or 1x(1+1) blocks (eigenvector values
varying between 0 .13 and 0.96), attack point (ranging between 0.13 and 1.00) and the setter's initial
position in the rally being specific to the opponent (ranging between 0.11 and 0.89).

Table 2. Eigenvector values for the attack condition.

Team

analyzedopponent 1X0 1X1 1X (1+1) 1X2 1X (2+1) 1X3 PointContiBlock Error P1 P2 P3 P4 P5 P6

2rd Place 0.16 0.53 0.38 0.00 0.00 0.00 0.52 048 0.16 0.28 0.28 0.35 0.32 0.42 0.33 0.39
3 Place 0.30 0.77 0.77 0.50 0.00 0.00 0.82 0.80 0.00 0.41 0.56 0.62 0.56 0.54 0.47 0.62
4t Place 0.16 0.51 0.54 031 0.00 0.00 0.54 0.44 0.00 042 0.35 0.46 0.46 0.38 0.29 0.28
5%h Place 0.15 0.67 0.61 031 0.00 0.00 0.68 0.46 0.46 0.32 0.53 0.55 0.38 0.51 0.50 0.46
6" Place 0.12 044 0.30 0.33 0.00 0.00 0.41 0.38 0.27 0.22 0.20 0.00 0.37 0.28 0.27 0.39
7% Place 0.20 049 049 034 0.00 0.00 0.57 0.44 0.13 0.02 0.42 041 0.31 0.37 0.34 0.17
8t Place 0.00 0.55 0.51 0.27 0.00 0.00 0.58 0.46 0.26 0.17 0.42 0.34 0.40 0.34 0.39 0.40
9t Place 0.48 0.96 0.88 0.73 0.00 0.00 1.00 0.84 0.24 0.47 0.75 0.76 0.65 0.77 0.69 0.80
10t Place 0.24 0.39 0.38 0.00 0.00 0.00 042 0.34 0.14 0.14 0.30 0.34 0.25 0.13 0.29 0.26
11t Place 0.00 0.39 0.46 0.19 0.00 0.00 045 0.21 0.16 0.24 0.21 0.35 0.30 0.34 0.24 0.33
12t Place 0.10 0.25 0.22 0.14 0.00 0.09 0.32 0.20 0.00 0.00 0.10 0.18 0.18 0.18 0.16 0.20
1stPlace 0.28 0.59 0.49 0.40 0.00 0.00 0.63 0.55 0.19 0.17 0.43 0.40 0.51 0.41 0.34 0.47
3t Place 0.27 0.67 047 046 0.00 0.00 0.69 0.63 0.00 0.20 0.45 0.51 0.47 0.46 0.50 0.53
4t Place 0.49 0.80 0.76 0.44 0.00 0.00 079 0.74 0.54 0.48 0.68 0.68 0.59 0.45 0.37 0.53
5th Place 0.23 0.46 0.43 0.26 0.00 0.00 0.50 0.35 0.15 0.20 0.42 0.27 0.28 0.30 0.23 0.27
6t Place 0.40 0.93 0.80 0.73 0.00 0.00 0.92 095 0.57 0.54 0.79 0.74 0.82 0.63 0.53 0.67
7% Place 0.37 0.57 0.55 041 0.00 0.00 0.65 0.46 0.29 0.32 0.49 0.37 0.39 0.55 0.49 0.18
8t Place 0.41 0.65 0.64 0.19 0.00 0.00 0.72 0.46 0.19 0.38 0.46 0.53 0.49 0.42 0.48 043
9% Place 0.17 0.62 0.52 0.40 0.00 0.00 0.64 0.56 0.17 0.17 0.46 0.48 0.44 0.45 0.43 0.38
10t Place 0.35 0.67 0.57 0.55 0.00 0.00 0.71 0.65 0.00 0.43 0.54 0.52 0.47 0.47 0.53 0.51
11t Place 0.31 0.49 0.56 0.00 0.00 0.00 0.56 0.49 0.17 0.29 0.45 0.47 0.28 0.42 0.40 0.30
12t Place 0.00 0.47 0.37 0.19 0.00 0.00 046 0.34 0.16 0.12 0.32 0.28 0.31 0.31 0.32 0.31
1st Place 0.26 0.53 0.50 0.38 0.00 0.00 0.54 0.49 0.15 0.48 0.38 0.37 0.39 0.39 0.41 0.42
2nd Place 0.17 0.37 031 0.17 0.00 0.00 0.38 0.34 0.26 0.11 0.25 0.24 0.26 0.27 0.21 0.29
4t Place 0.36 0.75 0.67 0.69 0.00 0.00 0.75 0.74 0.48 0.29 0.55 0.54 0.63 0.61 0.54 0.57
5th Place 0.24 0.69 0.71 0.60 0.00 0.19 0.74 0.62 0.57 0.28 0.57 0.41 0.57 0.50 0.59 0.57
6t Place 0.27 0.68 0.68 0.56 0.00 0.00 0.66 0.59 0.56 0.42 0.42 0.50 0.58 0.55 0.48 0.55
7% Place 0.13 044 042 020 0.22 0.00 047 036 025 0.14 0.33 0.33 0.28 0.32 0.34 0.34
8t Place 0.31 0.61 0.59 043 0.00 0.00 0.66 0.47 0.16 0.30 0.46 0.49 0.49 0.34 0.42 045
9% Place 0.68 0.88 0.82 0.81 0.25 0.25 0.92 0.89 0.69 0.58 0.76 0.75 0.57 0.74 0.69 0.68
10t Place 0.00 0.20 0.21 0.10 0.00 0.00 0.22 0.19 0.08 0.08 0.11 0.11 0.14 0.13 0.16 0.18
11t Place 0.12 0.50 0.47 0.33 0.15 0.00 0.51 0.48 0.00 0.24 0.33 0.41 0.37 0.38 0.40 0.43
12t Place 0.05 0.46 0.39 0.00 0.00 0.00 043 0.36 0.23 0.26 0.36 0.28 0.29 0.29 0.32 0.30
1stPlace 0.00 0.14 0.12 0.12 0.00 0.00 0.14 0.11 0.00 0.13 0.11 0.04 0.09 0.11 0.12 0.10
2rd Place 0.00 0.13 0.12 0.05 0.00 0.00 0.13 0.10 0.04 0.05 0.07 0.09 0.07 0.10 0.09 0.09
3 Place 0.00 0.17 020 0.16 0.00 0.00 021 0.17 0.05 0.12 0.14 0.14 0.13 0.16 0.15 0.16
5t Place 0.06 0.20 0.18 0.14 0.05 0.00 0.20 0.19 0.08 0.00 0.17 0.14 0.15 0.16 0.15 0.15
6t Place 0.00 0.23 0.20 0.19 0.02 0.00 0.22 0.21 0.10 0.13 0.15 0.16 0.15 0.16 0.16 0.19
7% Place 0.00 0.16 0.15 0.10 0.00 0.00 0.16 0.15 0.06 0.05 0.12 0.12 0.12 0.12 0.12 0.08
8t Place 0.01 0.15 0.14 0.08 0.00 0.00 0.14 0.13 0.09 0.07 0.11 0.10 0.11 0.10 0.09 0.10
9% Place 0.13 0.22 0.19 0.17 0.00 0.00 0.23 0.22 0.11 0.06 0.15 0.14 0.15 0.18 0.18 0.19
10t Place 0.89 0.89 0.89 0.89 0.89 0.89 0.96 0.96 0.96 0.96 0.89 0.89 0.89 0.89 0.89 0.89
11t Place 0.06 0.15 0.14 0.04 0.00 0.00 0.15 0.13 0.07 0.00 0.12 0.10 0.09 0.11 0.10 0.09
12t Place 0.04 0.16 0.11 0.13 0.00 0.00 0.17 0.13 0.04 0.08 0.12 0.09 0.11 0.11 0.08 0.13

1st Place

2nd Place

31 Place

4th Place
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4. Discussion

Match analysis should take into account the teams involved in the game to provide indications
of factors that affect team performance, as the specificities characteristics of these teams determine
the style of game played (Aratjo et al., 2017; Aratijo & Davids, 2018; Woods, McKeown, O’Sullivan,
et al., 2020; Woods, McKeown, Rothwell, et al., 2020). In the volleyball context, the research in this
area has predominantly analyzed, the championships in a generalized manner, indicating factors that
influence overall performance (Drikos et al., 2021, 2022; Drikos & Tsoukos, 2018; Giatsis et al., 2022;
Sotiropoulos et al., 2021), without considering that there are differences in game patterns depending
on the opponent. Given this scenario, this research aimed to analyze the type of game played by the
four best teams in the Brazilian Men's Volleyball Superliga, according to the match's opponent. We
hypothesized that the game type played would differ depending on the opponent, which was
partially confirmed. Below, we will discuss point by point the game procedures that were evaluated
and the results found.

When considering the middle-blocker attack location, notable variations were observed only
with the team ranked first. This result indicates that this team sought to start the offensive
construction, generating uncertainty regarding the distribution of attack location for the opponent.
Furthermore, it implies that the middle-blockers of this team attackers exhibit heightened
effectiveness in these two types of settings provided for the middle-blocker. This fact is reinforced
when analyzing the setting zone, as eigenvector values are consistently higher for settings carried for
zone 3. Previous research in this area aligns partially with the presented results, demonstrating
higher eigenvector values are higher for the TF and TC, respectively (Nascimento, Laporta, Rocha,
Lira, et al., 2023; Nascimento, Laporta, Pedrosa, et al., 2023). However, there is a difference in this
offensive construction of the game when teams win or lose games. Losing teams exhibit higher
eigenvector values for TF and TC, while winning teams show higher eigenvector values for TF and
T7 (Nascimento, Laporta, Rocha, de Lira, et al.,, 2023). Thus, the team's attacking performance is
related to the distance the setter is from the attackers and the net (Mercado-Palomino et al., 2022;
Millan-Sanchez et al., 2020), suggesting that in Brazilian volleyball, it is preferred to play with the
middle blocker ahead and close to the setter (TF), increasing the displacement of the opposing team's
blocker.

The results regarding the setting zone reveal that the highest eigenvector values are concentrated
for setting zones 3 and 4. However, when observing the team positioned in second place, where
greater variability in the setting is evident, high eigenvector values are also identified for zone 6
(notably in the games against the 4th and 5th placed teams). In this context, the second-placed team
facilitates the play construction called pipe, that is, the attack of the player from zone 6 close to the
player from zone 3, making defensive structure difficult. Furthermore, across the analyzed teams, a
clear preference to play from the center of the court forward, that is, to set to zones 3, 4, and 6,
allowing greater predictability at the location of the setting. These results corroborate with the
existing literature, as Brazilian teams predominantly employ attackers from the net, preferably with
attacks from zone 4 and zone 3, while at the same time avoiding setting for attackers from the
backcourt (Aratijo et al., 2020; Costa et al., 2017; Costa, Ceccato, de Oliveira, et al., 2016; Costa, Maia,
et al., 2016; Costa et al., 2018; Dutra et al., 2021; Rocha, Ugrinowitsch, et al., 2019). In this sense, it is
observed that teams rarely use the attack from the backcourt, and when they do use it, it occurs more
in zone 6 (Costa, Malia, et al., 2016; Costa et al., 2018; Costa, de Britto Evangelista, et al., 2017; Costa
et al., 2018), reducing the occurrence of plays that allow offensive numerical superiority in the same
area of the court, as occurs in the pipe (Denardi et al., 2017; Nascimento, Laporta, Rocha, Lira, et al.,
2023; Silva, Sattler, et al.,, 2016). In this context, teams appear to adopt a less risky and more
conservative approach, avoiding backcourt attacks and favoring a style of play with attackers at the
net to enhance predictability.

When considering the blocker's number and the attack effect, it was observed that the teams
predominantly executed attacks against single or broken double blocks and obtained the point of
attack. These results indicate that the opposing defensive system could not anticipate and adapt to
the demands imposed by the offensive structure. Research in this area indicates that, for the most
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part, there are double and single blocks (Drikos et al., 2023; Rocha, Laporta, Rodrigues, Guimaraes,
et al.,, 2023; Sotiropoulos et al., 2022), there is a relationship between the number of blockers, the
athlete who received the serve, and the reception quality (Rocha, Laporta, Rodrigues, de Lira, et al.,
2023; Sotiropoulos et al., 2022). Concerning the attack point, the literature consistently demonstrates
that this is the most recurrent effect in volleyball (Drikos & Tsoukos, 2018; Lima et al., 2023; Marcelino
et al., 2011; Mesquita et al., 2013; Nascimento, Laporta, Rocha, De Lira, et al., 2023; Silva, Sattler, et
al., 2016). In this context, when considering that the present research solely analyzed organized attack
conditions with all available attackers, it is noteworthy that there are high eigenvector values for
1x(1+1) blocks. Therefore, this result may indicate that the blockers, even in ideal distribution
conditions, managed to anticipate the location of the attack. Thus, the fact that the teams mostly rise
from the center of the court forward (zones 3 and 4) makes it easier for blockers to read the game,
allowing for better defensive organization.

The results regarding the setter’s initial position at the beginning of the rally indicate a high
variability among teams, suggesting that teams sought to start the game with a specific team
formation, considering the influence of this rotation on the offensive construction, especially in
complex I about the opposing team rotation. Research that analyzed team rotation and performance
indicators highlighted that the most effective attack often occurs when the setter’s initial position is
zone 2 (Lépez et al., 2023; Silva, Sattler, et al., 2016). Additionally, research indicates that when the
setter occupies rotations in zones 6, 1, and 2, there is an association with winning the game (Silva,
Sattler, et al., 2016). In this scenario, the divergences between research in the area and the results
found reside in the fact that research generally analyzes championships. Consequently, the
differences found in the results show specificities inherent to the opponent encountered.
Accordingly, these results suggest that teams start the set-in formations that allow them to enhance
performance indicators based on both team’s rotations, that is, to define the team's best attackers
about the blockers and vice versa.

In a general analysis, the results showed that the teams classified in the first two positions sought
to vary their offensive pattern, with the team classified in first place changing the type of setting to
the Middle-Blocker, while the team classified in second place varied the setting zone. In this context,
these teams probably achieved better performances by adapting better to the opponent; that is, the
decision-making in the offensive construction was based on the specifying aspects of the context
about the ecology of the game, something that has been discussed in the literature for a long time
(Aratjo et al., 2017; Rocha et al., 2021; Woods, McKeown, O’Sullivan, et al., 2020; Woods, McKeown,
Rothwell, et al., 2020). On the other hand, the teams in third and fourth place opted for traditional,
low-risk game strategies, suggesting that setters need more ability to interpret the game scenario, as
it seems that the offensive construction was predetermined and neglected information from the
opponent's defensive system (Nascimento, Laporta, Pedrosa, et al., 2023). Therefore, except for the
championship finalist teams, the performance of the other teams depends on the players'
characteristics, mainly attackers, since there are no differences in the playing pattern adopted about
the opponents.

5. Conclusions

In this sense, high-level Brazilian volleyball teams must vary their offensive pattern in response
to the opponent. Therefore, training environments should replicate and simulate scenarios that
require increased attacks from the backcourt and the opposing attacker, generating unpredictability
in the opponent's defensive system. Furthermore, given that this study has the limitation of not
considering games that take place at home and away from home, it is suggested that future research
analyzes the pattern of offensive play according to the opponent and the game location, as there are
differences in performance emanating from this variable that was not specified in this manuscript.
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