12(4), 2023

T ( ‘Jn As The Online Journal of Recreation and Sports
d ISSN: 2146-9598

The Relationship Between Vertical Jump Height and Negative Attack Performance According to Different Positions of
Elite Male Volleyball Players

Research Article

Elit Erkek Voleybolcularin Mevkilerine Gore Dikey Sigrama ve Negatif Atak Performansi Arasindaki Iliski

*Fatma Tokat!, Mehmet Gorkem Isgiizar?

* Erzincan Binali Yildiim Universitesi, Spor Bilimleri Fakiiltesi, Erzincan, Tiirkiye / fatma.toka@erzincan.edu.tr / 0000-0001-9865-2012

2 Ziraat Bankasi Spor Kuliibii, Ankara, Tiirkiye / gorkemisguzar@gmail.com / 0000-0002-2942-2237

*

Corresponding author

Abstract: This study was conducted to investigate whether there is a
relationship between the mean vertical jump heights and negative attack
percentages of elite male volleyball players. The study was conducted with 18
volleyball players (7 middle players, 8 spikers and 3 opposites). Vertical jump
heights were measured with a VERT belt. Negative attack performance data
were recorded with Data Voley4 professional software. According to the
results, there was no correlation between the jump heights of the middle players
and spikers and the negative attack data. In the case of opposite players, there
was no correlation between ineffective attack and blocked attack and jump
height, while there was a weakly positive correlation with attack error.
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Ozet: Bu ¢alisma, elit erkek voleybolcularin ortalama dikey sicrama
yiikseklikleri ile negatif hiicum yiizdeleri arasinda bir iligki olup olmadigini
arastirmak amaciyla yapilmistir. Calisma 18 voleybolcu (7 orta oyuncu, 8
smagor ve 3 pasor ¢aprazi) ile yapilmistir. Dikey sigrama yiikseklikleri VERT
kemeri ile olgiilmiistiir. Negatif atak performans verileri Data Voley4
profesyonel yazilimi ile kaydedildi. Sonuglara gore, orta oyuncularin ve
smagorlerin sigrama yiikseklikleri ile negatif atak verileri arasinda bir
korelasyon bulunmamustir. Karst oyuncularda ise etkisiz atak ve engellenen
atak ile sigrama yiiksekligi arasinda bir korelasyon bulunmazken, atak hatasi
ile zayif pozitif bir korelasyon gériilmiistiir.

Anahtar Kelimeler: Dikey sigrama yiiksekligi, olumsuz atak performansi,
voleybol.
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INTRODUCTION

In volleyball, attack is one of the main components that are
decisive for winning the competition. By attacking, volleyball
players try to score points by sending the ball to the
opponent's court with various techniques such as dunking,
placing, serving, and blocking (Kenny & Gregory 2006).
Volleyball players often apply these techniques they use while
attacking with vertical jumping. Therefore, vertical jumping
is one of the most important motor skills for volleyball
players (Ziv & Lidor 2010). Research shows the importance
of vertical jumping skill for volleyball players and the
relationship between vertical jump height and performance
(Carlos, Petrus, Leonardo, Gustavo & Pedro, 2020; Riggs &
Sheppard 2009). In a study, it was stated that in high-level
men's volleyball, the highest vertical jump distance and
maximum ball speed are required to overcome the opponent's
block and create space in the opponent's defense. Generally,
a higher jump allows the attacker to contact the ball at a
higher height, reducing the possibility of being blocked by the
opponent's block and increasing attacking performance
(Junior 2018).

When the positions of male volleyball players are taken into
consideration, it is seen that middle players, spikers and
opposites are generally at the forefront during the attack.
Middle players are one of the most active positions during the
competition. They support the attack and defense both in the
front center of the net and in the front back of the opposites.
Whether she receives a pass or not, she jumps on the net as if
she is going to attack at any moment, and she also plays a role
in establishing a double block with her jumps (Quiroga 2010).
Although the most obvious task of a dunker is to score points,
similar to the middle players, they contribute to both offense
and defense in the front and back zones. In order to make an
effective dunk or contribute to a block, they need to have a

very good jumping performance (Palao, Manzanares &
Ortega 2015). Opposite players are effective in offense in the
front court. Their offensive and blocking performances and
jumping capacity must be very good (Sotiropoulos, Drikos &
Barzouka 2022). According to the studies, middle players,
spikers and opposite players perform the highest jumping in
competitions, respectively (Marques, Van den Tillaar,
Gabbett, Reis & Gonzilez-Badillo 2009; Mori, Yamada,
Umezaki, Kida & Nomura 2022).

In the literature, there is a consensus that volleyball players'
jump height and attacking performance are related, and as the
jump height increases, the performance will improve.
Similarly, according to the positions, it is a common
conclusion that jump height is an important skill for middle
players, opposites and spikers and that they are effective in
attacking. However, there are also negative attacks in
volleyball, called ineffective attacks or block-eating attacks
(Millan-Sanchez, Morante Rabago & Urefia Espa 2017). To
improve attacking performance in volleyball, it is necessary
to reduce the percentage of negative attacks. Considering the
relationship between jump performance and attack, is there a
relationship between negative attack and jump height?

METHODS

Research Model: Descriptive correlation design, which is
one of the quantitative research methods, was used in the
research (Karasar, 2022).

Purpose of the research: This study was conducted to
investigate whether there is a relationship between the mean
vertical jump heights and negative attack percentages of elite
male volleyball players at the positions of middle player,
spiker and passer cross.
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Research Group: Research was conducted with 18
professional volleyball players aged 23-30 years, including 7
middle players, 8 spikers and 3 opposites.

Table 1: Age, height, weight averages and height of jump of the
participating athletes

- Age Weight Height Height of
Position (Mean+SD)  (Mean+SD)  (Mean+SD) Jump
(Mean=SD)
?ﬁf;i)l © 26732 201627 897488 65724568
Zf i;r 248443 194625 86,54, 74,42+6,59
21}233(35% 255823 199,126 9631 73,14%5.4

Data Collection: Data were collected during 10 training
matches (Stanganelli, Dourado, Oncken, Mangan, & da
Costa, 2008).

Jumping Measurements: The athletes were fitted with Vert
belts at the end of the warm-up period of the demo
competitions, and vertical jump data were recorded with the
Vert Team System (version 2.0, Mayfonk Inc., Fort
Lauderdale, FL, USA) during the competition. The device
records jumps above 15 cm (Mahmoud, Othman,
Abdelrasoul, Stergiou & Katz, 2015).

Negative Attack Technique: Technical analysis of the
competitions was performed with Data Voley 4 professional
(version 4.02.32 ginius spor, Italy), a volleyball-specific
analysis program. The negative statistical data of attacking
technical performance such as (-) negative attack, (/) blocked
attack and (=) attack error percentages were evaluated (Silva,
Lacerda & Jodo, 2014).

Analysis of Data: Data analysed in the IBM SPSS 25.0 (IBM
Statistical Package for the Social Sciences Corporation,
Armonk, NY, ABD) package programme. The normality of
the data obtained in the study was tested with the
Kolmogorov-Smirnov test and it was determined that the data
did not show a normal distribution. In the literature, skewness
kurtosis values are also used in normality assumption
applications. The value range of -1.5 +1.5 suggested by
Tabachnick, Fidell & Ullman (2013) for kurtosis skewness
values was taken into consideration and it was seen that the
data were not within this range. Accordingly, the relationship
between the average number of jumps by position and
negative attack parameters was analyzed using Spearman
correlation analysis. The coefficients obtained from the
results were evaluated according to Schober, Boer &
Schwarte, (2018) (.00-.10: insignificant, .10-.39: weak, .40-
.69: moderate, .70-.89: strong, .90-1: very strong). The results
were also checked by Pearson correlation analysis.

RESULTS

According to Table 2, there is no statistically significant
correlation between the average jump height of middle
players and ineffective attack (r=-,036; p>0,05), blocked
attack (r=,077; p>0,05) and attack error percentage (r=,059;
p>0,05).

Table 2: Spearman Correlation Analysis Results for the
Relationship Between Height of Jumps and Attack Parameters of
Middle Players

Negative attack Height of jump (cm)

-,036
,409
517

(-) %: Ineffective attack

,077
,081
517

(/) %: Blocked attack

,059
,179
517

(=) %: Attack error

5T =[BT =[BT =

Table 3: Spearman Correlation Analysis Results for the
Relationship Between Height of Jumps and Attack Parameters of
Spikers.

Height of jump (cm)

-,038

,348

620

,041

,304

620
-,007

,862

620

Negative attack

(-) %: Ineffective attack

(/) %: Blocked attack

(=) %: Attack error

BT R|BT =[BT =

In Table 3, there is no statistically significant relationship
between the average jump height of the spikers and
ineffective attack percentage (r=-,038; p>0,05), blocked
attack (r=,041; p>0,05), attack error percentage (r=-,007;
p>0,05).

Table 4 shows that there is no statistically significant
relationship between the average jump heights of the opposite
players and ineffective attack percentage (r=,054; p>0,05)
and blocked attack (r=-,094; p>0,05), while there is a srtongly
significant positive relationship with attack error percentage
(r=,178; p<0,01).

Table 4: Spearman Correlation Analysis Results for the
Relationship Between Height of Jumps and Attack Parameters of
Opposite Players

Height of jump (cm)

,054

,398
245

-,094

,144
245

,178%%*

,005
245

Negative attack

(-) %: Ineffective attack

(/) %: Blocked attack

(=) %: Attack error

5T =BT =[BT =

DISCUSSION

This study was carried out to investigate the relationship
between the height of jumps in training matches and
ineffective attack, blocked attack and error attack
performance of professional male volleyball players
including opposites, spikers and middles. A total of 18
athletes, including 3 opposites, 8 spikers and 7 middles,
participated. During 10 training matches, the height of jumps,
ineffective attack, blocked attack and error attack
performances of the athletes were recorded. As a result of the
recorded data, there was no correlation between the jump
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heights of the middle players and spikers and the negative
attack data. In the case of opposite players, there was no
correlation between ineffective attack and blocked attack and
jump height, while there was a strongly positive correlation
with attack error.

Marcelino, Afonso, Cicero Moraes & Mesquita, (2014)
analyzed 19 matches of the 2006 Men's World Championship
in terms of attacking performance, technique and tactics
according to player positions. As a result of their analysis, it
was stated that opposite players had a higher attack
percentage than the middle players, the middle players were
more active when there was a block attack signal, and the
other players were more active than the middle players when
there was no block attack. Hsieh & Lamm (2015) conducted
a study with 10 active subelite male volleyball players and
stated that jump height is important to touch the ball at
optimum contact height in block attack. However, he stated
that the body's jump and take-off technique is more important
than the jump height in reaching the contact height with the
ball, in fact, good jump height performance is related to good
technique. Stamm, Stamm & Tammerik, (2013) applied
training to 10 female professional volleyball players to
improve their jumping performance, and as a result of the
training they applied to improve their jumping performance,
it was seen that attack efficiency and competence also
improved along with jumping performance.

Millan-Sanchez, Morante Rabago & Urefia Espa, (2017)
analyzed 23 matches of the 2010 Men's World Championship
according to player positions. As a result of the 2925 attack
analysis, it was found that the negative attack percentages of
opposite players were lower than the other positions, but their
attacks from the back court were less successful than the
attacks from the front court. Furthermore, Sheppard, Gabbett
& Stanganelli, (2009) stated that although middle blockers
perform more jumps than outside blockers because they have
to jump even if they do not meet the ball, it cannot be said
that they perform more attacks. Pisa, Zecchin, Gomes &
Puggina, (2022) found that middle blockers had a higher jump
load, outside blockers made maximum jumps, and setters
made medium-height jumps. In block and attack jumps, it was
observed that the middle blocker had the highest number of
jumps, followed by the opposites.

Pawlik & Mroczek, (2023) evaluated the match performances
of 39 male and 24 female volleyball players and found that
while the jump height of male volleyball players decreased in
each set, the jump height of female volleyball players
increased. For male volleyball players, it was thought that the
negative attack performance of the losing teams may be
related to the jump height. Lima, Palao, & Clemente, (2019)
reported that male volleyball players, whom they followed for
5 matches-15 sets, generally did not differ in jump height
between sets. This result can be interpreted that jump height
may not be effective in negative or positive attack
performance.

As a result of the literature review and our study, it can be
said that jump height and attacking performance vary
according to positions, with middle players and spikers
coming to the forefront. It can be said that there is no
consensus on the relationship between attacking performance
and jump height. According to some studies, there is a

relationship between negative attack and jump height, while
according to others there is not. The reason for this may be
the physical and physiological differences in the performance
levels of the research groups. Therefore, it is recommended
to evaluate the relationship between negative attack
performance and jump height by considering different
parameters, such as athletes' jumping techniques, arm reach,
whole body and arm-leg muscle ratio.
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GENISLETILMIS OZET

Calismanin Amaci: Bu calisma, orta oyuncu, smagdr ve pasor
¢aprazi pozisyonlarmdaki elit erkek voleybolcularin ortalama dikey
sigrama yiikseklikleri ile negatif atak yiizdeleri arasinda bir iliski
olup olmadigimi aragtirmak amaciyla yapilmistir.

Arastirma Problemleri: Profesyonel voleybolcularda, orta oyuncu,
smagOr ve pasOr caprazi mevkilerine gore dikey sigrama
yiikseklikleri ile etkisiz atak, hatali atak ve blok yenen atak
performanslari arasinda iligki var midir?

Literatiir Arastirmasi: Voleybolda hiicum, miisabakay1 kazanmak
icin belirleyici olan ana unsurlardan biridir. Voleybolcular hiicum
ederek smag, plase, servis ve blok gibi gesitli tekniklerle topu rakip

sahaya gondererek say1 almaya ¢alisirlar (Kenny ve Gregory, 2006).
Voleybolcular hiicum ederken kullandiklar1 bu teknikleri genellikle
dikey sigrama ile uygularlar. Bu nedenle dikey sigrama
voleybolcular i¢in en onemli motor becerilerden biridir (Ziv ve
Lidor, 2010). Yapilan arastirmalar dikey sigrama becerisinin
voleybolcular i¢in Onemini ve dikey sigrama yiiksekligi ile
performans arasindaki iligkiyi ortaya koymaktadir (Carlos vd., 2020;
Riggs ve Sheppard, 2009). Yapilan bir ¢aligmada, {ist diizey erkek
voleybolunda, rakibin blogunu agsmak ve rakibin savunmasinda alan
yaratmak i¢in en yiiksek dikey sigrama mesafesi ve maksimum top
hizinin gerektigi belirtilmistir. Genel olarak, daha yiiksek bir
sigrama, hiicum oyuncusunun topa daha yiiksek bir yiikseklikte
temas etmesini saglayarak rakibin blogu tarafindan engellenme
olasiligint azaltir ve hiicum performansini artirir (Junior, 2018).
Pawlik & Mroczek, (2023) 39 erkek ve 24 kadin voleybolcunun mag
performanslarini degerlendirmis ve erkek voleybolcularin sigrama
yiiksekliginin her sette azaldigini, kadin voleybolcularin sigrama
yiiksekliginin ise arttigmni tespit etmistir. Erkek voleybolcular igin,
kaybeden takimlarin olumsuz hiicum performansmin sigrama
yiiksekligi ile iliskili olabilecegi diisiiniilmiistir. Lima, Palao ve
Clemente, (2019) 5 mag-15 set boyunca takip ettikleri erkek
voleybolcularin sigrama yiiksekliginin setler arasinda genel olarak
farkliik  gostermedigini  bildirmistir. Bu  sonug, sigrama
yiiksekliginin negatif ya da pozitif atak performansinda etkili
olmayabilecegi seklinde yorumlanabilir.

Yontem: 10 mag boyunca, 23-30 yas aras1 7 orta oyuncu, 8 smagor
ve 3 pasoOr ¢aprazi toplam 18 profesyonel voleybolcunun (Tablo 1)
dikey sigrama yiikseklikleri ve negatif atak performanslar
kaydedilmistir. Miisabakalar siiresince sporculara giydirilen VERT
kemeri ile dikey sigrama yiikseklikleri, Data Volley 4 yazilimi ile
negatif atak performans verileri kaydedilmistir. Veriler IBM SPSS
25.0 (IBM Statistical Package for the Social Sciences Corporation,
Armonk, NY, ABD) paket programinda analiz edilmistir. Caligmada
elde edilen verilerin normalligi Kolmogorov-Smirnov testi ile test
edilmis ve verilerin normal dagilim gdstermedigi tespit edilmistir.
Literatiirde normallik varsayimi uygulamalarinda ¢arpiklik basiklik
degerleri de kullanilmaktadir. Tabachnick, Fidell & Ullman (2013)
tarafindan basiklik ¢arpiklik degerleri i¢in 6nerilen -1,5 +1,5 deger
araligr dikkate alinmis ve verilerin bu aralikta yer almadigi
gOriilmiistiir. Bu dogrultuda, pozisyona gore ortalama sigrama sayisi
ile negatif atak parametreleri arasindaki iligki Spearman korelasyon
analizi kullanilarak incelenmistir. Sonuglardan elde edilen katsayilar
Schober, Boer & Schwarte, (2018)'e gore degerlendirilmistir (.00-
.10: 6nemsiz, .10-.39: zayif, .40-.69: orta, .70-.89: gii¢lii, .90-1: ¢cok
gliclil). Sonuglar ayrica Pearson korelasyon analizi ile de kontrol
edilmistir.

Sonu¢ ve Degerlendirme: Calisma sonucunda orta oyuncularmn
(Tablo 2) ve smagdrlerin (Tablo 3) sigrama yiikseklikleri ile negatif
atak verileri arasinda herhangi bir korelasyon bulunmamigtir
(p>.05). Pasor ¢aprazlarinin (Tablo 4) durumunda, etkisiz atak ve
engellenen atak ile sigrama yiiksekligi arasinda bir korelasyon
bulunmazken (p>.05), atak hatasi ile zayif pozitif bir korelasyon
goriilmiistiir (p<.05). Sonug olarak, sigrama yiiksekligi ve hiicum
performansimim mevkilere gore farklilik gosterdigi ve sporcularin
fiziksel Ozellikleri ile sigrama becerilerinin etken oldugu, hiicum
performansi ile sigrama yiiksekligi arasindaki iliski konusunda fikir
birligi olmadig1 sdylenebilir. Bazi ¢aligmalara gore negatif atak ile
sicrama yiiksekligi arasinda bir iligski varken, bazilarina gore ise
yoktur. Bu nedenle, negatif atak performansi ile sigrama yiiksekligi
arasindaki iliskinin farkli parametreler g6z oniinde bulundurularak
(sporcularin sigrama teknikleri, kol uzanim mesafeleri, tiim viicut,
kol ve bacak kas orani gibi) degerlendirilmesi 6nerilmektedir.
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