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ABSTRACT 
 
Match analysis identifies patterns in both defensive and offensive systems and key performance parameters, 
which should be applied in the practice context. This study examined the offensive game patterns in high-
level Brazilian men's volleyball, considering the opponent’s ranking and match location. The sample 
comprised twenty-two matches involving the top four teams competing against each of the twelve participants 
in the 2021/2022 Brazilian Men's Volleyball Superliga. Each team played both home and away matches, 
leading to an analysis of 1,699 Complex I attack actions. The results indicated that the highest eigenvector 
centrality values were observed for settings primarily directed to positions 3 and 4, regardless of the 
opponent. Attacks were typically executed by the middle blocker positioned in front of and near the setter 
against single blocks, frequently resulting in points. Variations were observed depending on the team’s 
rotation and the set phase. High-level Brazilian volleyball teams exhibited minimal variations in their Complex 
I offensive strategies. However, finalist teams demonstrated differences in the distribution and attack patterns 
of the middle blocker. 
Keywords: Performance analysis, Game complex, Match analysis, Network analysis, Team sports. 
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INTRODUCTION 
 
Match Analysis is a valuable tool in sports, allowing for the identification of key performance parameters that 
contribute to team success. This analytical approach facilitates the structuring and adaptation of training 
programs or competitive environments to maintain or enhance observable performance (Drikos et al., 2021, 
2022; Laporta et al., 2023; Martins et al., 2021). Match analysis is well established in the literature and has 
evolved to incorporate more contextualized assessments, applying an ecological perspective to sports 
performance (Giatsis et al., 2023; Lima et al., 2023). Within this framework, match analyses that overlook 
contextual factors such as opponent level and match location fail to fully capture the complexity of competitive 
dynamics (do Nascimento et al., 2024; Ribeiro et al., 2022; van Meurs et al., 2023; Yu et al., 2020, 2021). 
 
Studies indicate that match location significantly impacts game patterns in volleyball, with home and away 
matches exhibiting differences in team performance (Pollard et al., 2017). This effect is attributed to crowd 
influence on players' performance (Pollard et al., 2017; van Meurs et al., 2023). The prevailing assumption 
is that a larger benefits the home team while disadvantaging the away team. This idea gave rise to the social 
support hypothesis, suggesting that higher spectator density creates an intense supporting atmosphere, 
which could translate into improved performance (van Meurs et al., 2023). Given the likelihood that match 
location influences game dynamics, it is essential to account for this factor when analysing offensive and 
defensive performance in volleyball. Elements such as familiarity with the environment, crowd support, and 
psychological advantages for the home team can directly impact decision-making, technical execution, and 
tactical strategy. Ignoring this influence may introduce bias into performance assessments. Playing at home 
has increased the likelihood of victory compared to away matches, which is more pronounced in men’s 
competitions (Pollard et al., 2017; van Meurs et al., 2023). The home advantage is likely influenced by travel-
related fatigue, familiarity with the playing venue, referee bias, tactical adjustments, psychological factors, 
and other contextual elements (Pollard, 2008). 
 
Furthermore, when analysing sports performance in volleyball, it is essential to account not only for technical, 
tactical, and match location but also for the opponent’s level, as game patterns also depend on the 
adversary’s quality (Drikos et al., 2022). Regarding volleyball, research has evolved from generalized 
analyses that consider all teams in a tournament to more team-specific assessments (Rocha, Laporta, 
Rodrigues, de Lira, et al., 2023; Rocha, Laporta, Rodrigues, Guimarães, et al., 2023). 
 
Team-specific analyses reveal that in world championships, higher-ranked teams exhibit superior reception 
quality, allowing for more structured offensive plays with faster and more powerful attacks, with the 
championship-winning team scoring more points than others (Rocha, Laporta, Rodrigues, Guimarães, et al., 
2023). However, variations exist in game strategies among international teams, as higher-ranked teams tend 
to accelerate plays even in suboptimal situations, diversify their attack options, and opt for powerful attacks 
following consecutive opponent errors (Martins et al., 2022). 
 
An analysis of the European Men’s Volleyball Championship indicated that match performance and final 
tournament rankings influence game patterns (Drikos et al., 2022). The primary performance indicators 
distinguishing winning and losing teams vary, as matches between teams of different levels tend to feature 
more opponent errors, whereas evenly matched teams prioritize avoiding blocked attacks (Drikos et al., 
2022). However, it remains unclear whether this effect is indeed due to the quality of the opponent, as other 
factors may influence it, such as the stage of the competition or the execution of performance aligned with 
training routines. Therefore, further studies are needed to understand the impact of opponent quality better, 
considering other scenarios, such as national-level matches. In Brazilian volleyball, studies have shown that 
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reception quality affects offensive organization, set location, and game strategy (Costa et al., 2016). 
However, offensive patterns do not appear to be significantly influenced by the opponent's level, as setters 
tend to favour traditional, low-risk strategies to minimize errors (Nascimento, Laporta, Pedrosa, et al., 2023). 
Analysing performance about match location is essential to understanding potential variations in this pattern. 
A comprehensive evaluation considering the match location and the opponent’s rankling will provide deeper 
insights into this issue. 
 
Given these findings, analysing team-specific offensive patterns in men’s volleyball is crucial while 
considering match location to avoid overgeneralization and account for the home-court advantage observed 
in this sport. Based on this context, the present study aims to analyse the offensive game patterns of high-
level Brazilian men's volleyball, considering the opponent’s ranking and whether the match was played at 
home or away. The study proposes the following hypotheses: 1 - In home matches, higher eigenvector 
centrality values will be observed for sets directed to position 3, with the middle blocker positioned in front of 
the setter, against a single block, resulting in attack points; 2 - In away matches, higher eigenvector centrality 
values will be observed for sets directed to positions 4 and 2, against a double block, resulting in attack 
points; 3 - Differences in offensive patterns will be observed depending on the opposing team. 
 
METHODS 
 
Sample 
This study examined twenty-two matches featuring the top four teams competing against each of the twelve 
participants in the 2021/2022 Brazilian Men's Volleyball Superliga. Each team engaged in both home and 
away matches, resulting in the analysis of 1,699 Complex I attack actions. The Complex I Attacks 
corresponding on attacks initiated following receptions that enabled structured offensive plays with multiple 
attack options (Hurst et al., 2016).  
 
Variables 
Setter's initial position 
The onset of each rally was analysed, with rotations categorized from Rotation 1 (R1) to Rotation 6 (R6). The 
setter's position offers insights into the offensive structure, as all teams utilized a 5-1 offensive system. For 
instance, in R1, three attackers were positioned at the net, with the opposite hitter in position 4 and the 
outside hitter in position 2. 
 
Middle-blocker attack location 
The attack location of the middle-blocker was categorized based on the spatial position relative to the setter. 
The attack could occur in front of and near the setter (TF), behind and near the setter (TC), or in front but at 
a greater distance from the setter (T7) (Costa, Ceccato, Evangelista, et al., 2016; Fellingham et al., 2013). 
 
Setting distribution 
To evaluate how setters allocated the ball across offensive zones, the study considered sets directed to 
zones 4 (SETT-P4), 3 (SETT-P3), 2 (SETT-P2), 1 (SETT-P1), and 6 (SETT-P6). Additionally, attacks 
executed by the setter on the second contact, including setter dumps, were recorded (2SETT). 
 
Attack efficacy 
The outcomes of attacks were classified into four categories: (1) error, where the attacker committed a fault 
such as hitting the net, sending the ball out of bounds, or violating regulations; (2) blocked, where the 
opponent successfully neutralized the attack; (3) continuation, where the attack allowed a counterattack 
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without immediately determining the point; and (4) point, where the attack directly resulted in a score by either 
landing in the opponent’s court or deflecting off the block out of bounds (Marcelino et al., 2011). 
 
Number of blockers 
The number of blockers was recorded to assess the impact of the setter’s distribution on subsequent actions. 
Blocking formations were categorized as follows: triple block [1 × 3], broken triple [1 × (2 + 1)], double block 
[1 × 2], broken double [1 × (1 + 1)], single block [1 × 1], or no block, where the setter effectively prevented a 
blocking attempt [1 × 0] (Rocha et al., 2020). 
 
Moment of set 
Furthermore, the study examined different phases of the game set, categorizing them as follows: the initial 
phase (INI), ranging from 0 to 8 points; the middle phase (MED), spanning from 9 to 16 points; and the final 
phase (FIN), starting from the 17th point until the conclusion of the set. For the analysis of the fifth set, the 
classification was adjusted accordingly: the INI phase included 0 to 5 points, the MED phase covered 6 to 10 
points, and the FIN phase encompassed all points from the 11th onward until the set's completion. 
 
Data collection 
Match footage was obtained using a Sony® high-definition (1080p) camera, positioned 7 to 9 meters behind 
the end line and elevated 5 meters from the ground to capture a bird’s-eye perspective of the court. The 
analysis was conducted by three physical education professionals, each with over five years of experience 
in performance analysis. To ensure reliability, 30% of the recorded actions were re-evaluated, exceeding the 
standard reference of 10% (Tabachnick & Fidell, 2013). Intra-observer reliability was confirmed with a 
Cohen’s Kappa coefficient of 1 (standard error = 0), while inter-observer reliability values ranged from 0.93 
to 0.99 (standard errors of 0.03 and 0.01, respectively), all surpassing the recommended threshold of 0.75 
(Fleiss et al., 2013). These recordings were provided by the Brazilian Volleyball Team’s technical staff. 
 
Data analysis 
Eight networks were constructed using Social Network Analysis and Eigenvector Centrality (Bonacich, 2007), 
with two networks examined per team representing home and away matches. Data were compiled in a 
Microsoft Excel 2015 for Windows spreadsheet, followed by quality checks and exploratory statistical analysis 
using IBM SPSS Statistics (version 23, Armonk, NY, USA). Social network analysis used Gephi 0.8.2-beta 
for Windows (version 10.10.3, France). This methodological approach was selected for its capacity to 
evaluate the connectivity and complexity of interactions among all variables, providing a comprehensive 
perspective (Borgatti, 2005). 
 
Eigenvector centrality was employed to determine node importance within the network, considering the 
number of direct connections and the centrality of interconnected nodes (Bonacich, 2007; Borgatti, 2005). 
The visualization of eigenvector values was achieved by adjusting node sizes and edge thicknesses, 
ensuring a proportional representation of importance within the network. Both direct and indirect connections 
between variables were highlighted (Laporta et al., 2018a, 2018b). To optimize network organization, the 
Fruchterman-Reingold algorithm was implemented (area set to 100,000), positioning nodes with the highest 
eigenvector centrality at the centre of each subnetwork (Newman, 2006). 
 
Supplementary material details the eigenvector values per team and match. Nodes representing home 
matches are prefixed with 'H,' while those for away matches begin with 'A.' Additionally, matchups were 
labelled according to the ranking positions of competing teams. For example, in a game where Team 1 played 
at home against Team 10, nodes were labelled "H_01x10." For middle-blocker attack locations, the 
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corresponding nodes were denoted as "H_01x10_TF," "H_01x10_TC," "H_01x10_T7," and 
"H_01x10_2SETT." 
 
RESULTS 
 
Considering the extensive volume of results (Table1, provided upon request), we present only the nodes with 
eigenvector values equal to or greater than 0.9 for home matches (Figure 1) and away matches (Figure 2). 
For the 1st place team, in home matches, the highest eigenvector values were observed in the game against 
the 5th place team, specifically for the variables attack point (1.00), middle attack in front and far from the 
setter (0.97), and attacks occurring at the end of the set (0.92). In away matches, the highest eigenvector 
values were recorded in the game against the 3rd place team, particularly for attack point (0.95) and attack 
continuity (0.93), middle attack in front and far from the setter (0.92 and 0.96, respectively), as well as for  
attacks occurring at the beginning (1.00) and end of the set (0.95). 
 

 
 

Figure 1. Eigenvector values for games played at home by teams ranked 1st to 4th. 
 
For the 2nd place team, in home matches, the highest eigenvector values were found in the game against 
the 6th place team, particularly for the middle attack in front and close to the setter (1.00), attacks occurring 
at the end of the set (0.93), and attacks resulting in continuity (0.95) or points (0.95). In away matches, the 
highest eigenvector values were recorded for middle attack in front and close to the setter against both the 
2nd place team (0.99) and the 6th place team (1.00), as well as for attack point against the 6th place team 
(0.95). 
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Figure 2. Eigenvector values for games played away from home by teams ranked 1st to 4th. 

 
For the 3rd-place team, in home matches, the highest eigenvector values were observed in the game against 
the 6th place team, specifically for middle attack in front and close to the setter (1.00), middle attack in front 
and far from the setter (0.98), sets to positions P3 and P4 (0.91 for both), attacks occurring in the middle of 
the set (0.94), and attack point (0.93). In away matches, the highest eigenvector values were found against 
the 5th place team, specifically for the middle attack in front and close to the setter (1.00) and attack point 
(0.92). 
 
For the 4th-place team, in home matches, the highest eigenvector values were observed in matches against 
the 3rd and 10th-place teams, specifically for middle attacks in front and close to the setter (0.99 and 1.00, 
respectively), attacks occurring at the end of the set (0.943 for both), and attack points (0.99 and 0.93, 
respectively). 
 
DISCUSSION 
 
Match analysis assists coaches in developing training programs and evaluating the strengths and 
weaknesses of their teams (González-Rodenas et al., 2019; Silva, Marcelino, et al., 2016). The current 
literature includes numerous studies analysing volleyball matches (Fernandez-Echeverria et al., 2019; 
García-de-Alcaraz & Marcelino, 2017; Marcelino et al., 2011; Silva et al., 2013). However, most of these 
analyses are general and do not capture the nuances that influence team performance indicators (García-
de-Alcaraz & Marcelino, 2017; Lima et al., 2023; Millán-Sánchez et al., 2019). Furthermore, factors such as 
match location and type of competition can influence performance (van Meurs et al., 2023; Yu et al., 2021). 
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In this context, the present study aimed to analyse the offensive game patterns in Brazilian high-level men's 
volleyball, considering the opponent and the match location, whether played at home or away. 
 
Our first hypothesis proposed that in home matches, eigenvector values would be higher for settings directed 
to position 3, with the middle attacker positioned in front of the setter against a single block, resulting in attack 
points, was partially confirmed. The results showed that the highest eigenvector values were observed for 
settings directed predominantly to positions 3 and 4, regardless of the opponent, with the middle attacker 
positioned in front of and close to the setter, leading to successful attacks. These findings align with previous 
research indicating that high-performance teams adopt a more conservative playing style, favouring sets to 
positions 2, 3, and 4, with a preference for playing in front of the setter (positions 3 and 4), utilizing the middle 
attacker in front of the setter (TF), and resulting in attack points (Conti et al., 2018; Rocha et al., 2022; Rocha, 
Laporta, Rodrigues, de Lira, et al., 2023). Although these data consistently illustrate team tendencies, some 
matches, particularly those involving the 1st and 2nd place teams, exhibited variations in setting locations, 
suggesting specific adaptations to the opponent’s defensive system. In this regard, the literature indicates 
that considering game ecology, the interaction between the environment and the opponent facilitates 
adaptations in playing strategies, with new patterns emerging in response to environmental constraints 
(Araújo et al., 2006, 2017; Dutra et al., 2021; Woods et al., 2020). Conversely, in some matches played by 
the 2nd and 4th place teams, higher eigenvector values were observed for attack continuity, suggesting 
difficulties in modifying offensive patterns to overcome the defensive system. This finding implies that players 
demonstrated a lower ability to read the game context, possibly due to maintaining a consistent attacking 
approach regardless of the opponent (Nascimento, Laporta, Rocha, Lira, et al., 2023; Nascimento, Laporta, 
Pedrosa, et al., 2023; Nascimento, Laporta, Rocha, De Lira, et al., 2023). 
 
Our second hypothesis, which suggested that in away matches, eigenvector values would be higher for sets 
directed to positions 4 and 2, with attacks against a double block resulting in points, was partially confirmed. 
The highest eigenvector values were observed for settings directed to zones 3 and 4. In zone 3, attacks 
occurred close to (TF) and far from the setter (T7) against single blocks and resulted in points. These findings 
indicate that teams preferred to play with speed, a strategy well established in the literature (Martins et al., 
2021; Rocha et al., 2022; Rocha, Laporta, Rodrigues, Guimarães, et al., 2023). Additionally, the high 
eigenvector values for position 4 may indicate the adoption of conservative setting strategies (Nascimento, 
Laporta, Rocha, Lira, et al., 2023; Nascimento, Laporta, Pedrosa, et al., 2023; Nascimento, Laporta, Rocha, 
De Lira, et al., 2023), as well as the use of combination plays based on the movement of the middle blocker, 
the objective is to fixate the opposing middle blocker, making it more difficult for them to block the outside 
hitter (Nascimento, Laporta, Rocha, Lira, et al., 2023; Silva, Sattler, et al., 2016). In the analysed matches, 
this was characterized by the middle attacker jumping for an attack in front of and far from the setter while 
the position 4 attacker jumped to attack in zone 4, close to the middle attacker, a play known as the "overball." 
Another explanation for the high eigenvector values for position 4 is the possibility of attacking in the setter's 
blocking zone, resulting in a lower block reach and better attacking conditions (Silva et al., 2013; Silva, Sattler, 
et al., 2016). Overall, these findings suggest that the teams' game strategies remained unchanged despite 
match location, although extensive literature indicates that these variable influences performance and can 
lead to strategic adaptations (van Meurs et al., 2023; Yu et al., 2021). 
 
Our third hypothesis, which stated that there would be differences in game patterns depending on the 
opposing team, was partially confirmed. We observed that the trends presented in hypotheses 1 and 2 were 
maintained in most matches, with sets directed in front of the setter against single or broken double blocks, 
resulting in a successful attack. However, there was variation in eigenvector values based on team rotation 
and set timing, indicating that specific rotations, depending on the match, allowed for better team 
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performance, as did particular moments within the set. These findings demonstrate that performance 
depends on the relationships that constitute game constraints, with team rotation influencing critical aspects 
of game dynamics (Đurković et al., 2008; López et al., 2023; Silva, Sattler, et al., 2016), such as serve-
reception, setting-blocking, and attack-blocking interactions.  
 
Although game patterns, considering variables such as middle-blocker attack location, setting distribution, 
number of blockers, and attack outcome, exhibited minor variations, suggesting stability in playing style 
regardless of the opponent, as previously described in the literature (do Nascimento et al., 2024; Nascimento, 
Laporta, Pedrosa, et al., 2023), it is possible that a team's rotation at the beginning of the set, depending on 
the opponent's rotation, could enhance performance, and this is due to the interplay of offensive and 
defensive aspects across the net, as team performance varies based on rotation (Silva et al., 2013; Silva, 
Sattler, et al., 2016). Furthermore, these rotational advantages may emerge in specific phases of the set, 
justifying the differences in eigenvector values across different set periods. In this context, a team’s playing 
pattern is adjusted in response to the opponent's structure across the net, allowing higher-ranked teams to 
establish dominance over lower-ranked teams. 
 
Although the results of this study indicate similarities between teams when playing at home and away, 
regardless of the opponent, it is important to emphasize that, in high-performance teams, even slight 
differences can significantly impact match outcomes (Laporta et al., 2015). On the other hand, it is also 
necessary to consider that teams recruit athletes based on a desired playing pattern, which tends to be 
maintained throughout the competitive season. While gameplay requires adaptations to the context, under 
pressure conditions, players often execute actions with which they are most familiar, which may explain the 
minor variations observed in this study. Additionally, it should be noted that coaches have a defined playing 
philosophy, and its implementation may shape the team’s style of play, potentially restricting tactical 
adjustments. As a practical implication, we suggest that high-level teams be trained to adapt to game contexts 
beyond just the physical attributes of the athletes. In this regard, teams should develop a flexible tactical 
game plan that can be adjusted according to the opponent.  
 
CONCLUSION 
 
High-level Brazilian men's volleyball teams exhibit minimal variations in their playing style within the complex 
system, with finalist teams showing differences in the distribution and attack patterns of the middle-blocker. 
Additionally, it was observed that teams modified their initial positioning at the beginning of the set, with the 
setter adjusting their starting position. These findings suggest that minor adjustments, such as the team’s 
initial formation and middle-blocker distribution, at the highest level of Brazilian volleyball, can significantly 
impact performance, ultimately distinguishing team outcomes. 
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