Journal of

Sport Biomechanics

Research Paper a ‘ m
Comparative Analysis of Jumping and Landing Velocity of the Young Elite Spik- Cromvink
ers of the Iranian National Volleyball Team While Performing Block Jump

Ali Fatahi' @, "Razieh Yousefian Molla* @, Mitra Ameli*

1. Department of Sports Biomechanics, Faculty of Physical Education and Sports Science, Islamic Azad University of Central Tehran Branch, Tehran, Iran.

Use your device to scan
andread thearileonine [STETIENE Fatahi A, Yousefian Molla R, Ameli M. [Comparative Analysis of Jump and Landing Velocity of the Young Elite
Al Spikers of the Iranian National Volleyball Team During Block Jump (Persian)]. Journal of Sport Biomechanics. 2020; 6(3):144-
153. https://doi.org/10.32598/biomechanics.6.3.1

d - \"https:/doi.org/10.32598/biomechanics.6.3.1

ABSTRACT

: Accurate velocity analysis is essential when performing the block jumping technique on the
Aticle Info: : net by various spikers because it will improve this performance and prevent injury. This study aimed to
: compare the jump and landing velocity of the Iranian national team’s young elite spikers when perform-
ing block jump skills.
[YIETEEE A total of 21 young elite male volleyball players of the Islamic Republic of Iran (11 wing spikers
and 10 middle spikers) participated in the present study. Subjects performed block jumping skills. Force
data in the X, Y, and Z directions were obtained directly from the force plate’s output. Then, the area
under the force-time curve was calculated as an impulse. The rate of changes in mean, maximum, and
minimum velocities and the resultant in each direction (X, Y, and Z) were obtained by dividing every sub-
jects’ impulse data in each direction to his mass. Descriptive statistics, the Shapiro-Wilk test (checking
the normality of data distribution), and independent t-test were used to analyze and compare the two
groups’ variables (P<0.05).
BT The difference between the mean velocities on the X and Z planes and the mean rates between
the two groups was significant. The other velocity variables in the two groups were not significant
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¢ (P<0.05).
Keywords: The results of the present study can help coaches, players, and volleyball professionals to pay
Velocity, Spike, Block more attention to the velocity of execution during block jump technique, especially between middle and
jump, Volleyball © wing spikers in different directions during the match and design of the training program.
Extended Abstract resultant velocities of jumping and landing skills play a sig-
nificant role in the proper implementation and effectiveness
1. Introduction of blocking skills and various types of spikes, followed by

scoring points [3].
pike skill (powerful spike/quick spike) and

blocking are the most important predictors When performing blocking skills by defensive players
of success in volleyball competitions, and, against the opponent’s spikers, these players must have bet-
therefore, it is important to study the fac- ter access to the ball at the top of the net or, in other words,
tors affecting these skills [1, 2]. Based on to jump high. It requires special attention to the velocity
studies, factors such as mean, minimum, maximum, and factor when performing both quick and powerful spikes.
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Thus, changes in velocity can lead to differences in play-
ers’ ability in the blocking position to schedule a maximum
jump height and successfully perform this skill against the
opponent’s spike. So far, no comprehensive research has
been conducted to analyze maximum, minimum, mean,
and resultant velocities in performing defensive skills by
powerful and quick spikers, while players and coaches
in this field desperately need this information. This study
aimed to compare the jumping and landing velocity of
young elite spikers of the Iranian National Volleyball Team
when performing block jump skills.

2. Materials and Methods

A total of 21 elite young male volleyball players of the
National Volleyball Team of the Islamic Republic of Iran,
including 11 quick spikers (with Mean+SD age of 19+0.77
years, height was 192.18+4.26 cm, and weight was
78.82+2.44 kg) and 10 powerful spikers (with Mean+SD
age of 19+0.81 years, the height of 198.60+1.77 cm, and
weight of 75.70+3.12 kg) participated in this study as sub-
jects. After calibrating the force plate system (1000 Hz Kis-
tler made in Switzerland), the two groups’ subjects sepa-
rately performed three vertical jumps of maximum blocking
with one-minute rest intervals between each performance.

Force data in the X, Y, and Z directions were obtained
directly from the force plate’s output. Using the trapezoid
method, the area under the force-time diagram was cal-
culated as an impulse in each time interval. Based on the
equation of motion size and impulse [4], from dividing
the mean, maximum and minimum impulse data by the
subject mass in each direction, the rate of change of mean,
maximum and minimum velocities in that direction was ob-
tained [5]. The minimum, maximum, and mean velocities
in each direction (X, Y, and Z) and their results were consid-
ered separately for each group’s next calculations.

In this study, SPSS V. 21 software was used. Descriptive
statistics were used to calculate Mean+SD, and the Sha-
piro-Wilk test was used to examine the normality of data
distribution. An independent t-test was used to analyze and
compare the variables of maximum, minimum, mean, and
resultant velocities in powerful and quick spikers while per-
forming blocking skills (P<0.05).

3. Results

The results of the Shapiro-Wilk test showed that the data
distribution was normal. To compare the maximum, mini-
mum, mean, and resultant velocities and examine these
variables in the two groups, an independent t-test was used,
the results of which can be seen in Table 1.
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As can be deduced from the results of Table 1, only the
mean velocity on the X and Z planes and the resultant mean
velocity between the two groups was significant. The other
velocity variables in the two groups of spikers were not sig-
nificantly related (P<0.05).

4. Discussion and Conclusion

No similar research has been conducted on comparative
analysis of the maximum, minimum, mean, and resultant
velocities among quick and powerful spikers during block-
ing. Some previous studies have examined velocity in
spike skill when jumping or the effect of velocity variable
on spikers’ jump characteristics. For example, in a similar
survey, Ficklin et al. (2014) compared two different types of
spike techniques, including “traditional spike” and “swing
spike while blocking”. Their research results in terms of ve-
locity on the x-axis were consistent with this research, but
velocity on the y-axis was inconsistent [ 17]. Perhaps one of
the reasons for the inconsistency was that in this study, lat-
eral displacement in the two groups of powerful and quick
spikers occurred to the same extent when blocking. As a re-
sult, no significant change was observed in the two groups.

Since the starting technique of jumping skill is different
in powerful and quick spikers when blocking. Also, quick
spikers have less vertical displacement than power spikers
and correct less flexion in their knees before jumping, so the
velocity of jump height in them is less. This study’s results
can help coaches, volleyball players, and professionals pay
more attention to the quick execution of the blocking tech-
nique by powerful and quick spikers in different directions
during the match and designing a training program.
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Table 1. Comparative analysis of velocity variables in spikers when blocking

Velocity Variables Spikers MeantSD T df Sig.
Quick-spiker 0.155+0.064
Vx (m/ms) -2.71 19 0.014*
Powerful-spiker 0.30310.167
Quick-spiker 0.71+0.097
W (m/ms) 0.89 19 00.382
Powerful-spiker 0.017+0.171
Quick-spiker 12.899+0.702
Vz (m/ms) -3.20 19 0.005*
Powerful-spiker 14.237+1.147
Quick-spiker 1.222+0.384
Vxmax (m/ms) -1.74 19 0.098
Powerful-spiker 1.539+0.450
Quick-spiker 0.468+0.228
Vymax (m/ms) 0.45 19 0.654
Powerful-spiker 0.420+0.247
Quick-spiker 20.716+1.514
Vzmax (m/ms) -1.83 19 0.08082
Powerful-spiker 21.861+1.325
Quick-spiker -2.170+0.752
Vxmin (m/ms) -0.50 19 0.618
Powerful-spiker -1.997+0.811
Quick-spiker -0.308+0.162
Vymax (m/ms) 0.77 19 0.448
Powerful-spiker -0.383+0.269
Quick-spiker 6.065+2.052
Vzmax (m/ms) 1.47 19 0.157
Powerful-spiker 4.605+2.483
Quick-spiker 12.922+0.705
Vr (m/ms) -3.20 19 0.005*
Powerful-spiker 14.267+1.179
Quick-spiker 20.857+1.543
Vrmax (m/ms) -1.68 19 0.159
Powerful-spiker 21.928+1.359
Quick-spiker 6.075+2.047
Vrmax (m/ms) 1.46 19 0.109
Powerful-spiker 4.623+2.487

Resultant velocity: Vr; Minimum velocity: Vmin; Maximum velocity: Vmax; Mean velocity: V; x: Anterior-posterior axis, y: Internal-

external axis; z: Vertical axis; *Significant difference (P<0.05). Journal of
Sport Biomechanics
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