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Abstract 

Volleyball skills or factors that affect the outcome of a volleyball match can vary according to the level 

of league competition or team attributes. This study aimed to determine whether any volleyball skills or 

factor predicted set outcomes of the games played by the team that won the Male Championship 

Professional Volleyball League in 2016. A total of 33 matches and 133 sets were observed of the male 

volleyball championship team during the 2016 season. Errors in serve, points in serve, points in attack, 

blocking points, reception efficiency, total digs, complex I efficiency, complex II efficiency, and total 

errors were the variables assessed in this study. The result showed that the variables of errors in service, 

point service, blocking points, complex I efficiency, complex II efficiency, and total digs were significant 

predictors of set outcomes. 
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Introduction 
Volleyball has witnessed unprecedented growth over the past two decades and is one of the 
main five international sports (Fédération International de Volleyball, 2020) [5]. Volleyball has 
constantly been evolving the rules, technical skills, tactical approaches, type of strength and 
conditioning training, and the use of analytic data (Bergeles et al., 2009; Horta et al., 2017; 
Lirola & González, 2009) [2, 7, 9]. This evolution should affect how the volleyball game is 
currently played from a technical and tactical standpoint. The use of computerized systems, 
such as the Data Volley and Volleyball Information System, has enabled statisticians and 
researchers to identify volleyball skills or factors that are relevant to performance (Peña et al., 
2013) [15]. 
Attack has been constantly identified in the literature as one the main volleyball skills to 
predict outcomes of games (Asterios et al., 2009; Drikos et al., 2009; Drikos & Vagenas, 
2011; Monteiro et al., 2017; Patsiaouras et al., 2011; Zetou et al., 2007) [1, 3, 4, 12, 14, 18]. More 
importantly, errors in attack and attack efficiency, defined as the number of positive kill 
attacks minus the sum of attack errors and kill-blocks divided by total kill attempts, have been 
noted as decisive factors on winning and losing (Asterios et al., 2009; Drikos et al., 2009; 
Drikos & Vagenas, 2011; Monteiro et al., 2009; Patsiaouras et al., 2011; Zetou et al., 2007) [1, 

3, 4, 12, 14, 18]. Patsiaouras et al. (2011) [14] and Asterios et al. (2009) [1] indicated that avoidance of 
errors during attack, and fewer attacks blocked significantly contribute to winning a match. On 
the other hand, Zetou et al.’s (2007) [18] findings suggested that the ace-point in the attack 
remains the most powerful tool for high-level teams and is a predictor to win. 
In high-level competition, the service is used to either obtain a direct point or to disallow the 
opponent from mounting any kind of effective attack (USA Volleyball, 2009). Winning a point 
directly from the service has been identified as a predictor of winning in high-level 
competitions (Asterios et al., 2009; Patsiaouras et al., 2011; Silva et al., 2014; Zetou et al., 
2006) [1, 14, 16, 19]. Serving efficiency ratio (ratio of lost serves to point serves) has also been 
taken into consideration for predicting outcomes. Analysis of the data collected from all the 
matches of the Male A1 Volleyball Professional League of 2005-2006 in Greece demonstrated  
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that the serving efficiency ratio was a better predictor of a 

teams’ overall performance than any other variables tested 

(Drikos et al., 2009) [3]. The skill of blocking has emerged in 

various studies as a significant factor of game outcome (Palao 

et al., 2014; Patsiaouras et al., 2011; Peña et al., 2013; Zetou 

et al., 2006) [13, 15, 14, 19]. Patsiaouras et al. (2011) [14] explained 

that blocking generates situations that create great obstacles 

for opponent teams. In a few studies, the skill of reception has 

been associated with predicting game outcomes. Peña et al. 

(2013) [15] and Patsiaouras et al. (2011) [14] analyses showed 

that teams that exhibited fewer reception errors have a greater 

probability of winning the match. Concerning the dig skill, 

Monteiro et al. (2009) [12] and Zetou (2006) [19] found that digs 

were not significantly associated with the outcome of the set 

or predicting the winning team. 

Complex I and complex II group different volleyball skills 

depending on the situation within a rally. Complex I involves 

serve reception, setting, and attack, while complex II includes 

service, block/defense, and counterattack (Frohner & 

Zimmermann, 1996) [6]. Monteiro et al.’s (2009) [12] study 

showed that attack efficiency in complex I is decisive in 

winning the set. In comparison, Peña et al.’s (2013) [15] results 

suggested that reducing errors during complex I is also 

relevant in positive outcomes. Enhancing the performance of 

complex II skills seem to be relevant to succeeding in 

competition (Peña et al., 2013) [15]. Zetou et al. (2006) [19] 

indicated that winning a point directly from the serve and 

winning a point from counterattack were the most determinant 

predictors to winning in complex II. 

Volleyball skills or factors that affect the outcome of a 

volleyball match can vary according to the level of league 

competition or team attributes. Therefore, the objective of this 

study was to determine whether any volleyball skills or 

factors (complex I, complex II, or total errors) predicted set 

outcomes of the games played by the team that won the Male 

Championship Professional Volleyball League in 2016. The 

results of this study could be beneficial for professional 

coaches in Puerto Rico on how to assemble a team and to 

provide a better understanding of the game and how it can be 

influenced through training. 

 

Methods 

Subjects 

A total of 33 matches and 133 sets were observed of the male 

volleyball championship team during the 2016 season. The 

number of actions observed was 15,913, in which 3,764 came 

from attack, 2,525 from receptions, 3,077 from serves, 1,487 

from blocking, 1,447 from digs, and 3,613 from setting. The 

administration of the team permitted the use of the data. The 

protocol for the study was approved by the Institutional 

Review Board of the University of Puerto Rico at Río Piedras.  

 

Experimental Approach and Procedures 

This study aimed to determine which volleyball skills or 

factors (complex I, complex II, or total errors) of the games 

played by the championship team of the 2016 Puerto Rico 

Males Volleyball League were predictors of set outcomes. 

Errors in serve, points in serve, points in attack, blocking 

points, reception efficiency, total digs, complex I efficiency, 

complex II efficiency, and total errors were the variables 

assessed in this study. Statistical recording of match results 

was made by using the official statistical logistic package 

Data Volley Professional (2007). Matches were videotaped 

with a camcorder that was positioned 15 m behind the court. 

The rater in charge of observing and entering the data had 

over 15 years of experience using Data Volley at professional 

leagues and international events, such as the World 

Championships and the Olympics. 

 

Statistical Analyses 

A binary logistic regression was conducted to examine 

whether errors in serve, points in serve, points in attack, 

blocking points, reception efficiency, total digs, complex I 

efficiency, complex II efficiency, and total errors had a 

significant effect on the odds of observing the set lost 

category of set outcomes. Variance Inflation Factors (VIFs) 

were calculated to detect the presence of multicollinearity 

between predictors. Highly intercorrelated variables were 

excluded from the study. The reference category for set 

outcomes was set won. The purpose of this analysis was to 

use the independent variables to estimate the probability that a 

case is a member of one group versus the other. Binary 

logistic regression creates a linear combination of all the 

independent variables to predict the log-odds of the dependent 

variable. In this analysis, the overall significance of the 

regression model was tested by computing the χ2 statistic, 

which is used with the df to compute the p-value (i.e., 

significance level). The model was evaluated based on an 

alpha of .05. A significant overall model means that the set of 

independent variables significantly predict the dependent 

variable. If the overall model was significant, the significance 

of each independent variable was assessed. An odds ratio 

(OR) was computed for each independent variable and shows 

the extent that each independent variable affects the 

probability that a case is a member of one outcome group 

versus the other. 

 

Results 

Assumptions: The assumption of the absence of 

multicollinearity was examined. 

 

Variance inflation factors: Variance Inflation Factors (VIFs) 

were calculated to detect the presence of multicollinearity 

between predictors. High VIFs indicate increased effects of 

multicollinearity in the model. VIFs greater than 5 are a cause 

for concern, whereas VIFs of 10 should be considered the 

maximum upper limit (Menard, 2009) [11]. All predictors in 

the regression model have VIFs less than 5. Table 1 presents 

the VIF for each predictor in the model. 

 
Table 1: Variance Inflation Factors for errors in serve, points in 

serve, points in attack, blocking points, reception efficiency, total 

digs, complex I efficiency, complex II efficiency, and total errors 
 

Variable VIF 

Errors in Serve 4.14 

Points in Serve 1.86 

Points in Attack 2.85 

Blocking Points 1.37 

Reception Efficiency 1.25 

Total Digs 2.02 

Complex I Efficiency 3.97 

Complex II Efficiency 3.11 

Total Errors 3.68 

 

Results 
Table 2 summarizes the mean by skills and factors in set won 

and set lost. The model was evaluated based on an alpha of 

.05. The overall model was significant, χ2(10) = 110.83, p < 

.001, suggesting that errors in serve, points in serve, points in 

attack, blocking points, reception efficiency, total digs, 

complex I efficiency, complex II efficiency, and total errors 
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had a significant effect on the odds of observing the set lost 

category of set outcome. McFadden’s R-squared was 

calculated to examine the model fit, where values greater than 

.2 are indicative of models with excellent fit (Louviere et al., 

2000) [10]. The McFadden R-squared value calculated for this 

model was 61. 

 
Table 2: Mean in set won and set lost for errors in serve, points in 

serve, points in attack, blocking points, reception efficiency, total 

digs, complex I efficiency, complex II efficiency, and total errors 
 

Variable M (Set Won) M (Set Lost) 

Errors in Serve 3.00 3.25 

Points in Serve 1.15 0.41 

Points in Attack 14.39 12.64 

Blocking Points 2.54 1.63 

Reception Efficiency 70.00% 69.05% 

Total Digs 10.85 9.71 

Complex I Efficiency 47.00% 24.00% 

Complex II Efficiency 38.00% 24.00% 

Total Errors 5.33 6.73 

 

The regression coefficient for errors in serve was significant, 

B = 0.97, OR = 2.64, p = .008, indicating that for a one-unit 

increase in errors in service, the odds of observing the set lost 

category of set outcome would increase by approximately 

164%. The regression coefficient for points in serve was 

significant, B = -1.53, OR = 0.22, p < .001, indicating that for 

a one-unit increase in points in service, the odds of observing 

the set lost category of set outcome would decrease by 

approximately 78%. The regression coefficient for points in 

attack was not significant, B = 0.18, OR = 1.20, p = .216, 

indicating that points in attack, did not have a significant 

effect on the odds of observing the set lost category of set 

outcome. The regression coefficient for blocking points was 

significant, B = -0.76, OR = 0.47, p = .005, indicating that for 

a one-unit increase in blocking points, the odds of observing 

the set lost category of set outcome would decrease by 

approximately 53%. The regression coefficient for reception 

efficiency was not significant, B = -0.00, OR = 1.00, p = .935, 

indicating that efficiency reception did not have a significant 

effect on the odds of observing the set lost category of set 

outcome. The regression coefficient for total digs was 

significant, B = -0.22, OR = 0.80, p = .018, indicating that for 

a one-unit increase in total digs, the odds of observing the set 

lost category of set outcome would decrease by approximately 

20%. The regression coefficient for Complex I was 

significant, B = -15.44, OR = 0.00, p < .001, indicating that 

for a one-unit increase in complex I efficiency, the odds of 

observing the set lost category of set outcome would decrease 

by approximately 100%. The regression coefficient for 

complex II efficiency was significant, B = -9.32, OR = 0.00, p 

< .001, indicating that for a one-unit increase in complex II 

efficiency, the odds of observing the set lost category of set 

outcome would decrease by approximately 100%. The 

regression coefficient for total errors was not significant, B = -

0.38, OR = 0.68, p = .094, indicating that total errors did not 

have a significant effect on the odds of observing the set lost 

category of set outcome. Table 3 summarizes the results of 

the regression model. 

 
Table 3: Logistic Regression Results with errors in serve, points in serve, points in attack, blocking points, reception efficiency, total digs, 

complex I efficiency, complex II efficiency, and total errors 
 

Variable B SE 95% CI χ2 p OR 

(Intercept) 9.77 2.84 [4.20, 15.35] 11.81 < .001  

Errors in Serve 0.97 0.37 [0.25, 1.69] 7.03 .008 2.64 

Points in Serve -1.53 0.42 [-2.35, -0.70] 13.24 < .001 0.22 

Points in Attack 0.18 0.14 [-0.10, 0.46] 1.53 .216 1.20 

Blocking Points -0.76 0.27 [-1.29, -0.22] 7.73 .005 0.47 

Reception Efficiency -0.00 0.03 [-0.05, 0.05] 0.01 .935 1.00 

Total Digs -0.22 0.09 [-0.40, -0.04] 5.58 .018 0.80 

Complex I Efficiency -15.44 3.33 [-21.96, -8.92] 21.55 < .001 0.00 

Complex II Efficiency -9.32 2.65 [-14.52, -4.13] 12.39 < .001 0.00 

Total Errors -0.38 0.23 [-0.83, 0.07] 2.80 .094 0.68 

Note: χ2(9) = 104.67, p < .001, McFadden R2 = .57. 

 

Discussion 

This study examined whether any volleyball skills or factors 

(complex I, complex II, or total errors) predicted set outcomes 

of the games played by the team that won the Male 

Championship Professional Volleyball League in 2016. Errors 

in serve, points in serve, blocking points, total digs, complex I 

efficiency, and complex II efficiency were the skills found to 

be significant for predicting set outcomes. 

In this study, winning a point directly from service was a 

strong predictor of set outcome, which is similar to findings in 

previous studies at high-level competitions (Asterios et al., 

2009; Patsiaouras et al., 2011; Silva et al. 2014; Zetou et al., 

2006) [1, 14, 16, 19]. Interestingly, errors committed in service 

also had a significant effect on the outcome of sets. These 

results may create some struggle to determine a service 

philosophy within a team. On the one hand, if a team is 

aggressive in serve that may increase the likelihood of 

obtaining direct points, but it also raises the probability of 

increasing errors. On the other hand, if the team adopts a 

conservative approach to serve, the possibility of obtaining a 

direct point decreases. Therefore, Drikos et al.’s (2009) [3] 

findings on serve efficiency (ratio of lost serves to point 

serves), which has been found to be a predictor for overall 

performance, might be a more balanced approach. 

Like previous studies (Palao et al., 2014; Patsiaouras et al., 

2011; Peña et al., 2013; Zetou et al., 2006;) [13, 15, 14, 19], noted 

blocking is a significant factor predicting game outcome. 

When teams are selecting the members of the squad or 

designing the training, they should emphasize strengthening 

blocking capabilities. Contrary to Monteiro et al. (2009) [12] 

and Zetou et al. (2006) [19], total digs played a significant 

factor in set outcomes. These results suggest that teams who 

play good defense increase the probability of having success 

in complex II. 

Attack has been regularly identified in the literature as one of 

the main volleyball skills to predict outcomes of games 

(Asterios et al., 2009; Drikos et al., 2009; Drikos & Vagenas, 

2011; Monteiro et al., 2009; Patsiaouras et al., 2011; Zetou et 

al., 2007) [1, 3, 4, 12, 14, 18]. For this study, points in attack were 

not significant. However, complex I and complex II 
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efficiency, which most of the time concludes with an attack, 

were significant factors that predicted the outcome of sets. 

This caveat means that points in attack are still important 

because it increases the efficiency of complex I and complex 

II. This argument was stated by Zetou et al. (2007) [18] in 

which they concluded that the ace-point in attack was a 

predictor of winning. Errors in attack and attacks blocked 

decrease attack efficiency, and consequently, decreases the 

efficiency of complex I and II. These arguments are supported 

in previous studies, indicating that having fewer attacks 

blocked and avoiding attack errors could significantly 

contribute to winning a match (Asterios et al., 2009; 

Patsiaouras et al., 2011) [1, 14]. 

Contrary to previous studies (Peña et al., 2013 & Patsiaouras 

et al., 2001) [15, 14], reception efficiency was not a significant 

factor in predicting the outcome of the set. Although coaches 

relate a good complex I efficiency with a good reception 

efficiency, for this team, the receipt was not a determining 

skill. This result may suggest that good efficiency in attack is 

more important than reception efficiency. 

Previous studies have shown digs are not significant in 

predicting game outcomes (Monteiro et al., 2009; Zetou et al., 

2007) [12, 18]. However, the results of this study show that total 

digs are a significant skill in predicting set outcomes. Digs are 

important because it creates more opportunities for attack 

points in complex II. 

 

Conclusion 

The results of this study are useful for professional teams and 

coaches in Puerto Rico. It can provide a guide on how to 

assemble a team. Recruitment can be focused on finding 

players who excel at the skills that have a significant effect on 

the outcome of games. Besides, coaches should reconsider the 

amount of practice necessary to improve service efficiency, 

complex I efficiency, complex II efficiency, and total digs. 

 

References 
1. Asterios P, Kostantinos C, Athanasios M, Dimitrios K. 

Comparison of technical skills effectiveness of men’s 

national volleyball teams. International Journal of 

Performance Analysis in Sport. 2009; 9(1):1-7. 

https://doi.org/10.1080/24748668.2009.11868460 

2. Bergeles N, Barzouka K, Nikolaidou ME. Performance 

of male and female setters and attackers on Olympic-

level volleyball teams. International Journal of 

Performance Analysis in Sport. 2009; 9(1):141-148. 

https://doi.org/10.1080/24748668.2009.11868470 

3. Drikos S, Kountouris P, Laios A, Laios Y. Correlates of 

team performance in volleyball. International Journal of 

Performance Analysis in Sport. 2009; 9(2):149-156. 

https://doi.org/10.1080/24748668.2009.11868472 

4. Drikos S, Vagenas G. Multivariate assessment of selected 

performance indicators in relation to the type and result 

of a typical set in Men’s Elite Volleyball. International 

Journal of Performance Analysis in Sport. 2011; 

11(1):85-95. 

https://doi.org/10.1080/24748668.2011.11868531 

5. Fédération International de Volleyball. Volleyball, 2020. 

https://www.fivb.com/en/volleyball/thegame_glossary/hi

story 

6. Frohner B, Zimmermann B. Selected aspects of the 

developments of men’s volleyball. The Coach. 1996; 

3:14-24. 

7. Horta T, Bara M, Coimbra D, Miranda R, Werneck R. 

Traning load, physical performance, biochemical 

markers, and psychological stress during a short 

preparatory period in Brazilian elite male volleyball 

players. The Journal of Strength and Conditioning 

Research. 2017; 33(12):3392-3399. 

https://doi.org/10.1519/jsc.0000000000002404 

8. Intellectus Statistics [Online computer software], 2020. 

https://analyze.intellectusstatistics.com/ 

9. Lirola DC, González CH. Research and analysis of the 

reception in the current high-performance men’s 

volleyball. RICYDE. International Journal of Sport 

Science, 2009; 5(16):34-51. 

https://doi.org/10.5232/ricyde2009.01603 

10. Louviere JJ, Hensher DA, Swait JD. Stated choice 

methods: Analysis and applications. Cambridge, MA: 

Cambridge University Press, 2000. 

11. Menard S. Logistic regression: From introductory to 

advanced concepts and applications. Thousand Oaks, 

CA: Sage, 2009. 

12. Monteiro R, Mesquita I, Marcelino R. Relationship 

between the set outcome and the dig and attack efficacy 

in elite male volleyball game. International Journal of 

Performance Analysis in Sport. 2009; 9(3):294-305. 

https://doi.org/10.1080/24748668.2009.11868486 

13. Palao JM, Santos JA, Ureña A. Effect of team level on 

skill performance in Volleyball. International Journal of 

Performance Analysis in Sport. 2004; 4(2):50-60. 

https://doi.org/10.1080/24748668.2004.11868304 

14. Patsiaouras A, Moustakidis A, Charitonidis K, Kokaridas 

D. Technical skills leading in winning or losing 

volleyball matches during Beijing Olympic games. 

Journal of Physical Education & Sport/Citius Altius 

Fortius. 2011; 11(2):149-152. 

https://www.efsupit.ro/images/stories/7.asterios_patsiaou

ras.pdf 

15. Peña J, Rodríguez-Guerra J, Buscà B, Serra N. Which 

skills and factors better predict winning and losing in 

high-level men’s volleyball? The Journal of Strength & 

Conditioning Research. 2013; 27(9):2487-2493. 

https://doi.org/10.1519/jsc.0b013e31827f4dbe 

16. Silva M, Lacerda D, João PV. Game-related volleyball 

skills that influence victory. Journal of Human Kinetics. 

2014; 41(1):173-179. https://doi.org/10.2478/hukin-2014-

0045 

17. Volleyball USA. Volleyball system and strategies. 

Champaign, IL: Human Kinetics, 2009. 

18. Zetou E, Moustakidis A, Tsigilis N, Komninakidou A. 

Does effectiveness of skill in complex I predict win in 

men’s Olympic volleyball games? Journal of Quantitative 

Analysis in Sports. 2007; 3(4). Article 3. 

https://doi.org/10.2202/1559-0410.1076 

19. Zetou E, Tsigilis N, Moustakidis A, Komninakidou A. 

Playing characteristics of men’s Olympic volleyball 

teams in complex II. International Journal of 

Performance Analysis in Sport. 2006; 6(1):172-177. 

https://doi.org/10.1080/24748668.2006.11868365 

http://www.kheljournal.com/

