
Journal of Physical Education and Sport ® (JPES), Vol. 21 (3), Art 173,  pp. 1361 - 1366, May 2021 
online ISSN: 2247 - 806X; p-ISSN: 2247 – 8051; ISSN - L = 2247 - 8051 © JPES 

----------------------------------------------------------------------------------------------------------------------------------1361 
Corresponding Author: VLADIMÍR PŘIDAL, E-mail: vladimir.pridal@uniba.sk 

Original Article 
 

 
 

Effect of serve quality on the rally outcome and course in women's top volleyball 
 

VLADIMÍR PŘIDAL1, KAROLINA TOPOROVÁ2, SILVIA PRIKLEROVÁ3 

1,2,3,Faculty of Physical Education and Sport, Comenius University in Bratislava, SLOVAKIA                         
 
Published online: May 31, 2021  
(Accepted for publication May 15, 2021)  
DOI:10.7752/jpes.2021.03173 

         

Abstract: 

The aim of the study was to find out whether there is a relationship between the serve quality and the subsequent 
course of the rally in terms of  successful or unsuccesfull in the matches of the group phase of the 2019 Women's 
European Volleyball Championship. 15 matches in which 55 sets were played were analysed. To verify the 
relationships between variables, and to determine the degree of the dependence the χ2 independence test and the 
normative contingency coefficient Cnorm were used. The effect size for χ2 - test was calculated by means of the 
coefficient r. The differences in the rally outcome in relation to the serve quality were tested with the test of 
difference between two relative values. The level of statistical significance was set at 5 %. A significant 
relationship between the serve quality and the outcome of the rally of the serving team (χ2 = 66.23; p <0.05), and 
between the outcome of the rally on own serve and the number of ball crosses over the net (χ2 = 93.51; p <0.05) 
were found. There were also significant differences in the serve quality in the winning and losing rallies in each 
evaluated quality level of the serve (p<0.05). Anyway, the effect size showed a small effect in both investigated 
relationships, (r = 0.10, resp. 0.30). It turns out that the course of rallies is influenced by several other factors in 
addition to the serve quality. The results could contribute to a deeper understanding of the structure of the rallies 
and to the verification of serving strategies in women's top volleyball.  
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Introduction 

The importance of the serve quality for the success in the match is known in today's top volleyball. There 
are several studies that have examined the effect of the serve on the final result of a volleyball set, resp. match, 
where in different contexts different tightness of this relationship in men's and women's volleyball was 
demonstrated (Přidal 2001, Häyrinen et al 2004, Marcelino et al 2008, Drikos et al 2009, Marcelino et al 2010, 
Quiroga et al 2010, Drikos&Vagenas  2011, Patsiaouras et al 2011, Rodríguez-Ruiz et al 2011,  Přidal &Hančák 
2012, Claver et al 2013, Silva et al 2014, Peña & Casals 2016,Valladares et al 2016, Alcaraz & Marcelino 2017, 
Přidal &Prikrelová 2018,Yonghui et al 2018, Klaričić et al 2018, Oliveira et al 2016 and 2018).  

The relationship between the positions of players (setter, outside, middle, opposite player) in elite 
women's volleyball and the characteristics of the serve was analyzed by Quiroga et al. (2010). The most 
significant relationship observed was with the service area, primarily because the server has to move quickly to 
her defense zone. Setters and opposite players most commonly served from behind zone 1 (100 and 80% of 
serves, respectively), which they defended after serving. Similarly, middle players served most frequently from 
behind zone 5 (47% of serves), behind the zone they subsequently defended. 

 
The aim of the Laios&Kountouris study (2011) was to examine whether the effectiveness of receiving 

and serving teams depend on the team´s line-up resulting from the clockwise rotation of the players. The results 
showed that the team´s rankings depend strongly on their serving and receiving efficiency. The rotation differs 
with regards to the efficiency of teams serving, but not with regards to the receiving efficiency. Most of the 
teams have one starting line-up with the setter in zone 1 when serving first and in zone 2 when receiving first. 
All teams used maximum of two preferred starting line-ups. 

The study of Kountouris et al. (2015) is more closely related to our study. They found that the probability 
of winning the rally is mainly in favor of the receiving team (65% vs. 35%). Furthermore, the authors rightly 
state that the task of serving is not only to try to reach an ace, but especially to make it difficult to receiving 
team. Most players are thus willing to take risks at the serve even at the cost of a possible mistake, instead of 
giving the opponent a chance for a combination attack. Similar conclusions are given also by Marelić et al 
(2005). 

 According to Lopéz&Safont-Tria (2013),5.9% of aces and 16.6% of errors were recorded in men´s 
volleyball during the 2012 Olympics, but for women, 4.6% aces and only 7.8% errors. This significant difference 
in the number of errors is probably due to the different use of serve types. While in up to 75% of cases the jump 
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spin serve  is used among men, in only 23.9% among women. According to the authors, the reasons are physical 
differences and requirements for performing an effective spike serve. 

Titov& Steel (2019) analyzed the differences of the rallies in the relation to the serve quality in men´s and 
women´s category in Volleyball Nations League 2019 and compared them with the previous years. They came to 
several conclusions. Although the length of the rallies declined in women´s volleyball for several years, they last 
longer than in men´s volleyball, with or without "pseudo-rallies". If they also considered the mentioned "pseudo-
rallies", e.g., rallies, where teams recorded an ace or a serve error, the difference was 1.48 s higher for women 
than for men. Excluding these rallies, the difference narrowed, but the rallies still lasted longer on average for 
women (8.31 s) than for men (7.10 s). Furthermore, in their study, they focused on the comparison of won rallies 
on own serve and on the serve of the opponent. Both sexes won more rallies on the opponent´s serve (about 65% 
of men and 62% of women), which are similar results as reported Kountouris et al. (2015). However, inductive 
statistical methods were not used in this study. 

The aim of our study was to determine the impact of the serve quality on the subsequent course of the 
rally in terms of its outcome (won/lost) in the matches of the group phase of the Women's European Volleyball 
Championship 2019. We assumed that there is a significant relationship between the serve quality and the 
outcome of rally on own serve, resp. between the course of the rally in terms of the number of ball crosses over 
the net. 

 
Materials and Methods 

The examined group consisted of 6 national teams, which played in pool D at the Women's European 
Volleyball Championship 2019. Together 15 matches and 55 sets were analyzed from videorecordings. The 
serves and rallies were analyzed from a quantitative and a qualitative point of view, specifically, the success of 
the serving team (won or lost rally), the quality of the serve and the number of ball crosses over the net in the 
rally (Table 1). 
 
Table 1    5-level scale for evaluating the serve quality  

Level 1 ace, point for the serving team 
Level 2 effective serve, the opponent could attack under limited conditions after serve reception, 

an advantage for the serving team 
Level 3 less effective serve, the opponent has more difficult conditions for running a combination 

attack 
Level 4 ineffective serve, the opponent receives the serve excellently, disadvantage for the 

serving team 
Level 5 erroneous serve, point for the opponent  

 
Both extreme grades ace and erroneous serve (level 1 and 5) were excluded, as we wanted to analyzed the course 
of the rallies, specifically the number of ball crosses over the net. The evaluation was defined as follows:  
 
1 ball cross over the net  
• erroneous attack of the receiving team  
• the receiving team finalizes the rally with a successful attack 
2 ball crosses over the net  
• the receiving team covers its own attackand finalizes the course of rally with a successful, resp. unsuccessful 
attack  
• the serving team defends the opponent's attack and successfully, resp. unsuccessfully counterattacks  
3 ball crosses over the net  
• the receiving team defends the counterattack of the serving team and successfully, resp. unsuccessfully attacks  
• the counterattack of the serving team was blocked, serving team covers own attack and finalizes the rally with 
successful, resp. unsuccessful attack 
4 and more ball crosses over the net  
• the rally is not completed after the previous mentioned possibilities 
 

To determine the reliability of the evaluation of examined variables (quality of serve and the number of 
ball crosses over the net) the Kendall coefficient of agreement (W) was used. In addition to the second author of 
the study, the randomly selected match was evaluated by two other experts (coaches of the highest qualification). 
A high reliability of the evaluation was detected in the case of the serve quality (W = 0.8148; p <0.05), and also 
in the number of ball crosses over the net (W = 0.9750; p <0.05). 

To find out the relationship between the serve quality and other two variables and its degree the χ2 - 
independence test for the contingency table and normalized contingency coefficient Cnorm were used. When 
comparing the numbers of successful and unsuccessful rallies at particular serve quality levels, the test of the 
significance of the differences between the two relative values was used. The level of statistical significance was 
set at 5 %. The effect size for χ2 - test was determined by means of the coefficient r, which determines the 
minimum degree of mutual relationship between the expected results and the findings (Rosenthal et al 2000).  
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Results 

Frequency of the examined variables 
In the monitored matches 1695 serves were registered. Of these, 325 rallies ended with an ace (level 1) or 

with a serving team’s error (level 5). Specifically, only 8% of aces (direct points from serves) and 11% of 
erroneous serves were recorded. These are the types of rallies, which were not included in further analysis, as the 
rally was finalized after the serve. The most common serves in terms of their quality were ineffective serves 
(level 4), which accounted for 46% of all serves. In terms of relative countability this level was followed by less 
effective serves (level 3 - 37%) and effective serves (level 2 - 16%). We also determined the ratio between won 
and lost rallies of the serving team. The teams won more rallies after the opponent's service (57%) than after 
their own service (43%). From the point of view of the relative number of ball crosses over the net, we recorded 
the most rallies with one ball pass (52%). As the number of ball net crossings increased, their relative number 
decreased. Specifically, in the monitored matches, 19% were played with two ball crossings, 15% with three 
crossings and 13% with four or more crossings. 
Relationship between the outcome of rallies on own service and the serve quality  

In the relationship between the success of the serving team and the quality of the serve, we found a 
statistically significant relationship (χ2 = 66.230; p ≤ 0.05). The magnitude of the calculated Cnorm = 0.304 
represents approximately 43% of the magnitude ofCmax, indicating that the relationship between the success of 
the serving teaming the rally and the quality of the service is mediumly close. 

In Figure 1, we see that in the won rallies of the serving team, less effective serve (38.4%) and ineffective 
serve (36.5%) occurred most often. Effective serve occurred in 25% of cases. The teams lost most of the rallies 
after the ineffective serve (53%). The number of less effective serves was comparable to that of the won rallies 
(36.4%). The importance of the serve quality was manifested by the lowest number of effective serves in the lost 
rallies on own serve (10.1%). Effect size, however, points to the small effect of the serve on the outcome the 
rally (r = 0.2198). When examining the significance of the differences between the two relative values, in our 
case the relative representation of won and lost rallies according to particular levels of serve quality, we found a 
significant difference (p≤ 0.05). The serving teams won the rally more often than it lost by both effective and 
less effective serve (grades 2 and 3) and contrarily, in ineffective serve (grade 4) lost more rallies (Figure 2). 
Table 1 Relationship between the outcome of the rally on own serve and the serve quality  

 Level 2 Level 3 Level 4 Total 
Won rallies 147 226 215 588 
Lost rallies 79 285 418 782 
Total 226 511 633 1370 
z-score 7,1427986* 0,7530273* -6,326226*  

χ2 - test χ2 = 66,230*;  Cnorm = 0,304 

Effect size r = 0,2198 

* p< 0,05 

level 2 level 3 level 4

win 25 38.4 36.6

loss 10.1 36.5 53.4

0
20
40
60

%

win loss

 
Figure 1 Relative frequency of serve quality levels in rallies won and lost on own service 

 

 
Figure 2 Relative ratio of won and lost rallies on own service according to qualitative serve levels    
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Relationship between the outcome of rallies on own service and the number of net crossings of the ball 
The analyzed relationship was statistically significant (χ2 = 93.510; p <0.05). Based on the calculated 

Cnorm = 0.358, which represents approximately 51% of the magnitude of Cmax, the relationship between the 
success of the serving team in the rally and the the number of net crossings is moderately tight. Effect size (r = 
0.2612) indicates a small effect. 

Most of the rallies were finalized after one net crossing, regardless of whether the serving team won 
(39.9%) or lost the rally (62%). These rallies were followed by rallies with two ball crossings over the net 
(almost 30%), then rallies with 4 or more ball crossings (15.9%) and finally rallies with three ball crossings 
(14.4%). The differences were more distinctive in the lost rallies on own serve. The serving team lost 62% of the 
rallies after having only one ball crossing over the net. This was followed by rallies with three ball crossings 
(15.5%), followed by two ball crossings (11.7%) and four or more ball crossings (11.2%). 
 
Table 2 Relationship between the outcome of rally on own serve and the number of net crossings 

 1 crossing 2 crossings 3 crossings 
4 and more 
crossings 

Total 

Won rallies 236 176 85 94 591 
Lost rallies  483 91 118 87 779 
Total 719 267 203 181 1370 

z- score -8,292794* 8,2072904* -0,396031* 2,518892*  

χ2 - test χ2= 93,510*; Cnorm=0,358 
Effect size r = 0,2233 

* p< 0,05 
 

1 cross 2 cross 3 cross 4 and more

level 2 32.91 20.25 24.05 22.78

level 3 59.23 14.29 14.98 11.5

level 4 69.49 8.23 13.56 8.72

0

20

40

60

80

%

level 2 level 3 level 4

 
Figure 3 Relative frequency of net crossings in won and lost rallies on own serve  

 

Discussion 

It is important to state that the established fact about higher number of lost rallies on own serve (53%: 
47%) may impact the team's serving strategy. Similar results reported also Titov and Steel (2019), who 
monitored and compared the results of the of men´s and women´s category in two following seasons. In both 
cases, the receiving team won more often the rally. For women, currently in the ratio of 58-63% to 42-37%. It 
turns out that in the current top women´s volleyball, it is not an advantage to serve. This can often result in the 
basic game strategy of teams with a quality attack after serve reception (side out). They risk more on the serve. 
The teams are aware that in the case of an erroneous serve, there is a high probability that they win the next rally 
after the opponent´s serve. Similar considerations for serving risk state also Kountouris et al. (2015).  

It was no surprising to find out the most frequent course of the rally, where the rallies were finalized after 
the first attack of the receiving team (52%). It supports the importance of the team's performanceafter serve 
reception in terms of its success in the rally.  

When examining the relationship between the success of the serving team in the rally and the serve 
quality, the results suggest a significant correlation. It is important for training practice that in the lost rallies 
there were the most ineffective and on the other sidethe least effective serves. In the won rallies on own serve, 
this ratio was more balanced. It turns out that the success of the team in the rally is determined not only by the 
serve quality, but also by other factors, especially by the quality of otherskills, such as attack and block. Here we 
can see one of the reasons for the smaller real significance of the serve to the team´s success in the rally. The 
resultsof the significance of differences between the two relative values showed that effective and less effective 
serves likely affect the success in the rally of the serving team, and contrarily, with ineffective serve it is more 
likely that the serving team loses the rally. 

We also found a significant relationship between the success of the serving team in the rally and the 
number of ball crossings over the net. In the rallies won by own serve, there was not such a significant difference 
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between the numbers of the ball net crossings, but on the contrary, in the lost rallies, the predominance of rallies 
with one net cross is visible. As we have already mentioned, even in the lost rallies on own serve, the largest 
proportion was in one ball net crossing, in up to 62% of cases. There were smaller differences in rallies with 
more than one net crossing. Low effect size of the influence of the number of ball net crossing on the success in 
the rally on own serve probably indicates that the course of the rally after reception attack (one net crossing) may 
be different. Various variables enter into this, such as favorable or unfavorable conditions for running an attack 
after defending the opponent's attack, the actual potential of attackers, the use of which influences above all the 
setter´s decision how to solve the game situation. So, the next course of the rally is unpredictable and completely 
open. 
 

Conclusions 

The aim of the study was to determine the influence of the serve quality on the outcome and course of the 
rally in women's top volleyball. We found a significant relationship between the success of the serving team in 
the rally and the serve quality. On the other hand, the low effect size of this relationship points to the fact that the 
success of the serving team in the rally is influenced by a number of other factors. Another important result of 
our analysis was the finding that teams won fewer rallies when they served. In analyzed matches dominated the 
rallies which were finalized with the first attack of receiving team. Here, unambiguously, in the strategy of 
planning the content of training and subsequent offensive team´s tactics, comes to the need to pay considerable 
attention to complex I, the game after serve reception (side out).  

We also found a significant relationship between the rally outcome on own service and the number of ball 
crossings over the net. It turned out that the serving teams managed to both win and lose the most rallies after 
first net crossing of the ball. This is one evidence of the importance of the precise team's play after the 
opponent's serve. 

In analyzed relationships, we found a small effect size. It should be noted that statistical significance is 
only a tool to facilitate the effect size. It follows from the above facts that the quality of the serve can affect the 
outcome and the course of the rally but in addition several other variables enter into the course of the rally. 
Predicting the outcome of the rally and its course based on the evaluation of the serve quality is just one of the 
ways to find the factors that influence the success of the team in the rally and in the final effect in the whole 
match. 
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