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Abstract

Introduction. Volleyball is a team sport in which a mistake made
by a player on one team gives a point to the opponent. This fact
requires coaches to think of all volleyball skills as having the
same level of importance. Aim of Study. The purpose of this study
was to analyze and compare variations of the technical actions
of players’ in-game role in terms of total points, breaking points,
and the point/error relationship during one professional season.
Material and Methods. The study included 80 matches played
by 14 teams participating in the male First Division Portuguese
Championship during the 2017/2018 season. The study analyzed
295 sets with a total of 85,233 actions. Data was collected using
the statistical programs Data Volley and Click & Scout after
video recording the matches. Results. Considering breaking
points, moderate decreases were found for middle blockers
vs opposites, and small increases were found for outside hitters
vs middle blockers. Also, small increases were found for outside
hitters vs opposites. Considering the point/error relationship,
small decreases were found for middle blockers vs opposites
and for outside hitters vs opposites. Trivial differences were
found between outside hitters and middle blockers. Conclusions.
The main differences portrayed in the study show that to have
success, during practice, coaches need to focus on improving
players’ efficiency in different game actions in the counter-attack
phase.
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Introduction
Volleyball is a team sport, in which an error made by
a player on one team gives a point to the opponent.
This fact requires coaches to think of all volleyball skills
as having the same level of importance. In this sense,
the literature has revealed that predictors of success in
volleyball include skill efficacy (attack, serve, reception,
set, block, and dig) [1, 2, 8]. Apart from game action
efficacy, both scoring skills and non-scoring skills
also predict a team’s success or defeat in a volleyball
game [19, 12]. Unsurprisingly, studies have shown that
the main reasons for success in volleyball result from
better technical and tactical performance of a team
[4], as well as the efficacy of points in the Complex
II phase (i.e. when the team is going to serve and has
the opportunity to score the breaking point — regarding
service actions, block points, and counter-attack
efficacy), which improves a team’s chance of winning
[13]. Furthermore, in a study that tried to determine
the technical elements that could lead to a prediction
of winning or losing a match by taking into account the
differences of the technical elements recorded among
the teams that participated in the Japan 2006 World
Volleyball Championship showed that the attack error
and power jump serve aces led to the prediction of
the match outcome, whereas attack after reception and
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the first tempo attack emerged as the decisive factors for
team success [21].

In the same way, studies on game actions in elite volleyball
teams such as in Spain or in the European League [11, 17]
and Portugal [13] have indicated that different players’
in-game roles demand different actions from players. In
this sense, literature has revealed that the opposite (i.e.
the player who acts on the right side of the net) usually
performs the most attack actions, but is not the most
efficient player. Meanwhile, the middle blocker (i.e. the
player who acts in the middle of the net) executes most
blocks and has the fastest attack tempo, while the outside
hitter (i.e. the player who acts on the left side of the net) is
the most demanded in the reception action and is the most
effective player regarding the attack action [14, 17, 29].
Additionally, a study that tried to determine the technical
elements leading to a prediction of winning or losing
a volleyball match during the CEV Men’s Champion
League in 2018 showed that volleyball coaches should
focus more on the individual and team offensive
techniques and tactics without neglecting defensive
skills [22].

Nevertheless, it is necessary to understand not only the
game actions of players individually, but also the effect
of players’ in-game roles on the point outcome and its
relevance in the Complex II and Complex I phases (i.e.
side-out transition — reception, set and attack action)
[19]. In this sense, when evaluating skill performance
a comparison between Complex I and Complex II in
elite volleyball teams suggests that the reception, set
and attack actions in Complex I should not be treated in
the same way as the service, block, dig, and break-point
actions in Complex 11 [7, 15, 26]. This is justified by the
team’s overall performance depending on the technical
actions of Complex II (aces, block points and counter-
attack efficacy) [13].

In this sense, the rationale of this study relies upon the
fact that such comparative studies are scarce. Moreover,
although the performance of the teams in European
competitions has been improved through research, little is
known about Portuguese volleyball specifically. Therefore,
the purpose of this study is to analyze and compare
variations in technical actions of players’ in-game roles
in terms of total points, breaking points (counter-attack —
when the team tries to block or dig the ball) as well as the
point/error relationship in the Portuguese Volleyball First
Division league during the 2017/2018 season.

Material and Methods
The study included the fourteen teams that participated
(100% of the teams) in the male First Division
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Portuguese Championship during the classification
phase of the 2017/2018 season (October to March). This
study included 80 matches (with a total of 295 sets) and
analyzed 131 athletes. We opted to select only the players
who participated in the game and performed at least one
technical action included in the match report.

The study followed the ethical recommendations of the
Declaration of Helsinki for the study of humans.

In each game the players’ in-game roles (positioning)
were determined and classified by two independent
observers with a coaching license (level I) and 5-year
experience in volleyball. The in-game roles were
classified as: (i) outside hitter (the player who hits and
blocks on the front left side of the court); (ii) middle
blocker (a player at the net in the middle of the court
among two outside blockers); and (iii) opposite (a player
on the right side in the front and back row). The players’
in-game roles were defined as independent variables of
the present study.

The data of game action (total points, points obtained
in breaking points and the point/error) made by players
were collected using the Data Volley and Click & Scout
statistical programs after video recording the matches.
The total points represented the total points obtained in
the match, the breaking points represented the points
obtained in the break-point phase; the relationship
between winning points and errors was determined as
point/error. It was defined as an error when the athlete
misses a serve or an attack. The reception error was not
included in the analysis, because it is not a terminal
action.

The data were collected using the Data Volley and
Click & Scout statistical programs after video recording
matches with a SONY FDR-AX33 camera, which was
positioned behind the volleyball court (Figure 1).

&

Figure 1. Video Cam SONY FDR-AX33 positioned behind
the pitch

Data Volley is a statistical program that is used by top
volleyball teams, because it can analyze game actions
by player, skill, and rotation. It also provides the
general statistics of teams and a video analysis program
is integrated into the software [5]. The Click & Scout
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statistical software is an important tool for analyzing the
game actions of a team and its opponents [28]; it also
provides feedback concerning matches [25].

Coleman [3] suggested that these software packages
allow users to achieve intra-observer reliability values
of 0.96-1.00 and inter-observer reliability values of
0.98-1.00. In our case, 5% of the full data set was used to
test observers’ intra- and inter-reliability. The test-retest
was performed for the first games of the season, which
took place over a 30-day interval during the beginning
of the data collection period. The intra-class correlation
test (ICC), two-way mixed and absolute agreement
tests revealed good intra-reliability (ICC = 0.76) and
inter-reliability values (ICC = 0.81). These values were
consistent with those recorded in other studies [10, 25].
All the data were obtained from official match reports
of the matches played in the male First Division
Portuguese Championship between September 2017
and April 2018. These match reports included analyses
of the following variables: total points (total points
scored during the match), points obtained in the break-
point phase and the relationship between winning points
and errors (attack, service, and reception errors).

The results are presented in the form of means and
standard deviations. The data were tested for the
normality and homogeneity of variance before the
inferential statistical tests. After the assumptions of
normality and homogeneity (p > 0.05) were compared
using the Kolmogorov—Smirnov and the Levene
tests, respectively, one-way ANOVA was executed to

analyze the variations in actions of players’ in-game
roles. Additionally, the Tukey post-hoc test was used
for pairwise comparisons. These statistical procedures
were executed in the SPSS software (version 24.0,
IBM, Chicago, USA) for p < 0.05. For the pairwise
comparisons the standardized differences of effect
size (ES) with 95% confidence interval (CI) were also
calculated [25]. The following scale was used to interpret
the magnitude of differences [25]: [0.0; 0.2] trivial;
[0.2; 0.6] small; [0.6-1.2] moderate; [1.2] large. The
computation of statistical procedures was performed in
a specific spreadsheet of Hopkins et al. [9].

Results
Descriptive statistics can be found in Figure 2. Opposites
scored more 5.89 and 3.66 total points than middle

25

20

M s

Total Points

[y
w

EOpposite
@ Middle Blocker
D OQutside Hitter

=
o

Number (n)

il

Breaking Points Point-error

Figure 2. Descriptive statistics (M + SD) of the total points,
breaking points and point/error relationships made by match
between in-game role (average per player)

Table 1. Total points, breaking points and point-error relationships made by match between in-game roles

% difference [95%CI]

Pairwise p-value ES [95%CI] and magnitude

Total Points
outside hitter vs middle blocker 31.4[20.3; 43.5]
-30.6 [-37.5; —22.9]

—47.1 [-52.4; —41.3]

outside hitter vs opposite

middle blocker vs opposite

Breaking Points

outside hitter vs middle blocker 26.8 [16.2; 38.3]
14.6 [1.6; 29.3]

~33.9 [-40.5; —26.5]

outside hitter vs opposite
middle blocker vs opposite
Point/Error

outside hitter vs middle blocker 4.0 [-7.1; 16.4]
—21.5[-31.7; -9.8]

~24.5 [-33.8; ~14.0]

outside hitter vs opposite

middle blocker vs opposite

<0.001 0.39[0.27; 0.52] small ES
<0.001 —0.52 [-0.67; —0.37] small ES
<0.001 —0.91 [-1.05; —0.76] moderate ES
<0.001 0.36 [0.23; 0.49] small ES
<0.001 0.20 [0.02; 0.38] small ES
<0.001 —0.61 [-0.77; —0.46] moderate ES
0.021 0.05 [-0.10; 0.21] trivial ES
<0.001 —0.31[-0.48; —0.13] small ES
0.064 —0.36 [-0.52; —0.19] small ES

Note: 95%CI — confidence interval of 95%; ES — effect size (standardized effect size of Cohen)
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blockers and outside hitters, respectively. Moreover,
opposites executed more 1.58 and 0.9 breaking points
than middle blockers and outside hitters, respectively.
Finally, middle blockers and outside hitters scored 0.98
and 1.94 point/error units fewer than the opposite.
One-way ANOVA revealed significant differences
among in-game roles in the variables of breaking points
(F(z;glg) =27.680; p=0.001), point/error (F(2;918) =10.512;
p = 0.001) and total points (F p015 = 77.190; p = 0.001).
Pairwise comparisons of the total points, breaking
points and point/error by in-game roles can be found
in Table 1.

Discussion

This paper aimed to analyze and compare variations
in different technical actions of players’ in-game roles
in terms of total points, breaking points as well as the
point/error relationship in the Portuguese Volleyball
First Division league during the 2017/18 season. The
findings provide insights that could elucidate the
current trends seen in the elite of volleyball teams. The
main results demonstrated that considering total points
moderate decreases were found for middle blockers vs
opposites, while small decreases were found for outside
hitters vs opposites, and finally small increases were
found for outside hitters vs middle blockers. Therefore,
game action position roles can be analyzed during
matches in the Portuguese league and other national and
international leagues in the same way.

Similar results were found in other studies that analyzed
variations in the technical actions and their efficacy as
well as probabilistic relationships predicting outcomes
relating to attack players in elite-level men’s volleyball
[2,14]. Regarding previous studies, the opposite is
the player most solicited in attack actions and who has
the greatest and the most efficacy attack contribution
followed by the outside hitter and finally by the middle
blocker [11]. In this way, knowing such patterns will
enhance the rate of success for the defending teams,
while the attacking teams should try to create strategies of
using each set of game constraints in a different manner.
Consequently, this result might be considered sensible;
thus, while the opposite player must have solid resources
to attack under difficult situations [1], the outside hitter
is a double-task player (receiving and attacking), so he
needs to focus on more than one action [16]. In turn,
the middle blockers require a strong reception quality
to attack, this player is not solicited often when a team
does not have high quality receptions [15].

During the breaking point phase as the total point
variable result, the opposite player is the most requested
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player when compared with the middle blockers and
outside hitters. The results could be justified by the
breaking-point phase when often the team with ball
possession plays with only two options to finish the
rally. As a result, despite the unfavorable conditions the
outside hitters manage to execute power attacks in the
majority situations and score a high frequency of attack
points [1]. Likewise, a study that compared the total
attacks, points in the defense phase and attack efficiency
players’ in-game roles in Portuguese men’s volleyball
teams revealed that the opposite player is the one that
scores more total attacks and total points in a game than
any other player [13].

Regarding the point/error ratio variable, small decreases
were found for middle blockers vs opposites and outside
hitters vs opposites. Also, small differences were found
for outside hitters vs middle blockers.

In the same line of thought, a study that tried to identify
the performance indicators during the Complex II phase
found that the best predictors of team success are related
to the sequences of defending, setting and counter-
attacking [24]. Consequently, in counter-attacks (after
defense) the setter rarely has a perfect ball, so the first-
priority player to hit the ball is the opposite, while
the second-priority player to hit the ball is the outside
hitter [1].

Although as previously mentioned, this study did not
predict wins or losses; instead, it revealed the importance
of counter-attack actions from different players’ in-game
roles. Some studies have showed that the relationships
between digs, sets and counter-attacks predict match
outcomes [18, 23, 27]. Furthermore, same studies have
revealed that attack efficacy and service actions could also
predict best performance in Complex 11, so teams which
improve their actions during this phase tend to increase
their probability of scoring a point and consequently
win the match. Regarding Complex I, several studies
that tried to identify play structure variables between
top-level teams and second-level teams in international
men’s volleyball, revealing that there are no differences
between these types of teams regarding side-out actions
[6, 13, 20]. Such results show a general trend and indicate
the importance of coaches having their teams spend more
time practicing Complex I actions regardless of the team
level.

This study has some limitations. Only one national
league was analyzed and possibly inferences should
be carefully generalized. In addition to the comparison
between players’ in-game roles, it would be interesting to
analyze the influence of game actions on the final result
of the match. Further research is needed to compare
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technical actions and different game phases (Complex
I and II) between players’ in-game roles in different
leagues.

Conclusions

Our findings indicate that the opposite is the player who
scores the most points. The opposite has greater point/
error values than the outside hitter and middle blocker.
Meanwhile, outside hitters scored slightly more breaking
points than opposites and middle blockers. The patterns
found in this study could guide coaches in planning
their practice-design strategies. Coach strategies can be
improved by adjusting the block position to the opposite
opponent player instead of the middle blocker or the
outside hitter during the break-point phase. Moreover,
coaches need to focus their practices on improving the
efficacy of the attack in the counter-attack and transition
phases for both outside hitter and opposite players.
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