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Abstract:

The aim of present study was to examine the effects of plyometric jump (jump squat)
exercises on vertical jump, and to investigate the relation between these exercises and
some physical fitness and other defining characteristics in female volleyball players.
The sampling of the study consisted of 10 voluntary female players, who were active
licensed players at Bursa Nova Sports Club in Turkey Volleyball 2 League, and who
had the following defining characteristics; age: 16+0.8 years; sports age: 9.5+0.1 years;
height: 176x6.7 cm; body weight: 65.8+5.7 kg; fat %: 26.9+4.3; fat amount: 17.7+4.2 kg;
lean weight 47.6 + 3.1 kg, total body fluid 34.9+2.3. The participants did not face any
disabilities or diseases in the past six months; and participated in the training program
regularly. They applied a normal diet during the entire study process. A total of 6
trainings a week, 3 sets in each training, 30 jumps in each set, which means a total of a
total of 24 trainings, 72 sets and 2160 plyometric jumps (jump squat) were added to the
seasonal training programs of the players for 4 weeks. The Bosco Test was used. On
Sunday, one day before the plyometric studies were started, the other 4 Vertical Jump
Measurement Tests (T2, T3, T4, T5) -including the determining the vertical jump
measurements test (T1l) - were carried out on Sundays every weekend. The body
composition was determined by the Tanita Body Composition Analyzer TBF-300. The
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data that were obtained in this way were analyzed with One-Way ANOVA and Pearson
Correlations Coefficient tests in the SPSS for Windows 22 Statistical Program. As a
result, a statistically significant relation was detected between the vertical jump, which
is one of the descriptive characteristics of volleyball players, and the amount of fat %
and fat (p<0.05). The vertical jump arithmetic averages were determined to be T1
33.8+4.8 cm; T2 34.4+4.5 cm; T3 35.2+4.7 cm; T4 36.5+4.9 cm; T5 36.4+4.7 cm (F=34.353;
p<0.05). The effects of the plyometric exercises on vertical jump were found to be
F=34.353 (p<0.001). It can be claimed that the plyometric exercises that were applied on
the volleyball players have positive effects and an inversely-proportional relation with
body fat %, fat amount, and vertical jump.
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1. Introduction

In general, genetic characteristics, age, gender, ethnicity, the sport that is dealt with, and
nutrition affect the physical structure of players (Yaprak and Durgun, 2009; Akgiin,
1994). Especially for the volleyball sport, the physical and physiological structure,
which are required by a specific sports branch, have a significant place in being
successful (Lale et al., 2003). In the context of physical fitness, the anthropometric
features and jumping skills are important factors in the success of a team in terms of
performance (Eyuboglu et al., 2016). Physical features, mental characteristics, and the
parameters like technical-tactical ones and experiences of volleyball players are also
important criteria to achieve success (Gokdemir and Kog, 2000). In their studies, sports
scientists have reported that height and weight are important physical criteria in
volleyball, height and vertical jump height of in volleyball provide important
advantages to the player in designing-planning basic technique and tactics like attacks
and blocks (Agikada and Ergen, 1986; Simsek et al., 2007).

The motor characteristics, which are necessary for almost every sports branch,
differ according to each branch (Giindiiz, 1995). Like it is the case in other sports
branches, volleyball is also one of the sports branches which require developed physical
titness, motoric and anthropometric characteristics (Goral et al., 2009; Vurat, 2000).
When the playing time and the need for quick and accurate play are considered, it
becomes clear that there is a need for all the basic motor characteristics like force, speed,
endurance, mobility, skill and coordination. However, like it is the case in all team
sports, it is seen that coordinating skills like rapid force and sustaining strength come to
the forefront in the struggle to have the ball in the game (Kog et al., 2007).

Vertical jump has the top priority affecting the attack and defense performance
in this sport. Blockage, hits and net movements, which are among the basic techniques
in volleyball, require sudden explosive force (Ergun et al., 1994). Many exercises that
may improve physical fitness and increase the explosive power that is required for
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success are implemented in the training sessions during the preparation periods for
competitions. One of the most important of these exercises is the plyometric exercises.

Plyometric training, which is also called as depth training, is generally defined as
the exercises that are applied as sequential exercises with the focus on functions like
body weight and gravity like standing and depth jumps, short and long-time jumps,
bouncing, strong or reactive explosive movements, which, altogether involve speed and
force (Bompa, 1994; Kramer et al., 2001). Is it related to the vertical jump values of some
physical fitness parameters and plyometric (jump squat) exercises? Is it not? Does it
effect? Does it not affect it? Is there a significant relationship at a statistical level? Is
there not? Such issues are wondered.

The study was conducted to determine whether the plyometrics (jump squats),
which were added to the training programs of volleyball women’s team players of
Bursa Nova Sport Club in Turkey Volleyball Women’s 2" League, affect the vertical
jump parameters of the players. Another purpose of the present study was to determine
whether some physical fitness and descriptive characteristics of volleyball players,
which might be effective for being more successful in volleyball trainings and
competitions, were related with the vertical jump values.

The importance of the present study is very high when the relations between
vertical jump parameters of volleyball players and coaches and some physical fitness
are considered, and when the effects of plyometric exercises on training programs are
taken into consideration. It is also important in that it is a source for studies in this field.

2. Material and Method

2.1 Subjects
The subjects were 10 volunteering and licensed female players of the Bursa Nova Sports
Club, which operates in Turkey 2"¢ Volleyball League.

2.2 Experimental Procedure

The participants did not experience any disabilities or diseases during the past six
months, and participated in the training program regularly. The volleyball players, who
had sports injuries and other health problems, were excluded from the study. They
applied a normal diet during the course of the study. No special movements or sports
activities were carried out for plyometric exercises in general and special warm-ups. A
total of 6 trainings a week, 3 sets in each training, 30 jumps in each set, which means a
total of a total of 24 trainings, 72 sets and 2160 plyometric jumps (jump squat) were
added to the seasonal training programs of the players for 4 weeks. Plyometric exercises
were carried out after 10 minutes of active resting after normal training. Five-minute
resting time was given between the sets. The application of the plyometric exercises was
as follows; on a 50 centimeters high platform that was fixed safely to the floor and that
was square-shaped, built for this purpose, by jumping with double feet on the platform,
and then to the ground with double feet (the ground located as symmetrical to the
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ground). Then the player jumped back from the ground to the platform with double
feet, and again, jumped back to the ground where the movement started. This exercise
was applied in the form of stepping on one ground 15 times and 15 times on the other
ground.

2.3 Measurements

The Bosco Test was employed to obtain the vertical jump measurements. On Sunday,
one day before the plyometric studies were started, the other 4 Vertical Jump
Measurement Tests (T2, T3, T4, T5) - including the determining the vertical jump
measurements test (T1) - were carried out on Sundays every weekend.

These exercises were applied approximately 15 minutes before the measurement
tests began. The participating players warmed-up with the same procedure. The warm-
up was in the form of jogging and were part of opening-stretching exercises whose
repetition did not last more than 5-6 seconds each. Before the tests were performed, the
participants were explained how to apply the tests, the position in which the body
should be, and the time in which the exercises should be done. The vertical jump
measurements were made with two rights to perform the jump and 2-3 minutes resting
time was given at intervals and the best jump value was recorded. The measurements
were made with Polar V800 watch, and Polar Stride Bluetooth Sensor (which measured
as based on time of staying on the air). The participant stood on the Bosco Platform and
the sensor that measured the jump was attached to the waist, and the Polar clock that
recorded the jump values was worn on the arm.

The measurements that were related to the body composition were carried out
in the morning hours without the players eating any food. The jump squat was
performed as follows; the players were again asked to jump when they were in the
tixed position in 90° with hands on the floor (Tamer, 2000; Zorba, 1999).

The body composition was determined with the Tanita Body Composition Analyzer
TBF-300. Height measurements were made with a Holtaine (the UK) brand stadiometer
with a sensitivity of 0.1 cm.

The data that were obtained in this way were analyzed with the One Way
ANOVA and Pearson Correlations Coefficient tests in the SPSS for Windows 22
Statistical Program. The significance level was accepted as p<0.05.

2.4 Findings

The average age of the participants was 19.0+3.5 years, and the average height was
176.13+4.30 cm. The average values and comparison results of the other data that were
obtained in the measurements that were applied to the participants are given in the
table.
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Table 1: The descriptive characteristics of the participants of the study
(the volleyball players) (n=10)

Variables Min Max X SD
Age (years) 15 17 16 0,8
Sport age (years) 8 11 9.5 0,1
Height (cm) 165 187 176 6,7
Body weight (kg) 56.6 74.9 65.8 5,7
Fat % 22.7 37.9 26.9 4.3
Fat Amount (kg) 14 28.4 17.7 4.2
Fat-free Weight (kg) 424 52.7 47.6 3.1
Total Body Weight 31 38.6 34.9 2.3

The following values were determined as; age 16 + 0.8 years, sport age 9.5+0,1 years,
height 176+6.7 cm., body weight 65.8+5.7 kg., fat % 26,9+4.3, fat amount 17.7+4.2 kg,
Fat-free weight 47.6+3.1 kg., total body fluid 34.9+2.3

Table 2: The Relation between Vertical Jump and Descriptive Characteristics

Height Weight BMI BMR Fat % Fat Fat-free Total Body  Sport
Amount Weight Fluid Age
Vertical r 180 -371  -459 -191 -,668* -,619* 161 ,161 ,192
Jump
p 619 ,292 182,598 035 ,047 ,657 ,656 ,594

As seen in Table 2, there is a statistically significant relation between Vertical Jump and

Fat% and Fat Amount (p<0.05).

Table 3: The Vertical Jump Measurement Results, Arithmetic Average and

Standard Deviation of the Participants (cm)

Player First Test Second Test Third Test ~ Fourth Test  Fifth Test =~ Comparisons
(T1) (T2) (T3) (T4) (T5)

Player 1 35 36 37 39 39

Player 2 40 40 415 42 42 F=34,353

Player 3 35 35 35 35.5 36 (p<0.05)

Player 4 29 30 30.5 30.5 32

Player 5 29 30 30 31 31 T1-T4

Player 6 25 26 27 28 28 (p<0.05)

Player 7 40 41 415 43 43 T1-T5

Player 8 35 35 36.5 365 37 (p<0.05)

Player 9 36 36 36 38 38.5

Player 10 34 35 37 37 37.5

X 33,8 34,4 35,2 36,0 36,4

SD 48 45 4,7 4,9 4,7

As seen in Table 2, a statistically significant difference was detected between T1 and T4

and T5 (p<0.05).
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Graphic 1. Vertical Jump Test
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Graphic 1: The effects of plyometric exercises on Vertical Jump (F=34,353 (p<0.05)
3. Discussion and Conclusion

The Descriptive Characteristics of the women volleyball players, who participated in
the study (Table 1) were determined as age 16 + 0.8 years, sport age 9.5+0,1 years, height
176+6.7 cm., body weight 65.845.7 kg., fat % 26,9+4.3, fat amount 17.7+4.2 kg., Fat-free
weight 47.6+3.1 kg., total body fluid 34.9+2.3.

In the literature, when the study that was conducted by Kog et al. (2007) is
considered, it is seen that the average age of the women volleyball players was 22.40
years, body weight was 59.10 kg and height was 170.30 cm.; in the study that was
conducted by Kog¢ and Aslan (2010) these values were 20.10 years, 65.80 kg and 177.50
cm, respectively; in the study that was conducted by Onder and Eler (2008) these were
24.21 years, 68.00 kg and 182.05 cm, respectively; in the study that was conducted by
Baktaal (2008) these values were 19.20 years, 67.80 kg and 175.00 cm, in the study that
was conducted by Atan et al. (2012) these values were 21.15 years, 62.25 kg and 174.05
cm, respectively. It was determined in our study that the average age of the volleyball
players was approximately 4 years smaller than the average of the female volleyball
players in previous studies; and there were similar measurements in terms of height
and body weight.

When we consider the body fat percentages of the volleyball players in the
literature conducted on female volleyball players, it is seen that Onder and Eler, (2008)
Cavlica et al. (2009) determined body fat percentage as 22.8%, 21.93%, respectively;
Cinkilli (2011) reported it as 16.3%, Atan et al. (2012) reported it as 12.55%, On et al.
(2014) as 12.87%, which means that the players in our study had higher values. When
the relation between the descriptive characteristics of the volleyball players and Vertical
Jump values were considered, it was detected that there was a statistically significant
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relation between the Vertical Jump values and Fat% and Fat Amount (p<0.05), as seen
in Table 2; and there were no significant relations between the other Descriptive
Characteristics.

When we consider the studies that were conducted on the motoric characteristics
of women volleyball players, we determined that Atan et al. (2012) found the Vertical
Jump average as 28.99 cm, and Baktaal (2008) found it as 27.66 cm and 29.25 cm. As
seen in Table 3, the averages almost the same in the first Vertical Jump with T1 33.8 +
48 cm, T2 344 + 4,5 cm, T3 35,2 +4, 7 cm and T4 36,05 + 49 cm, T5 36,4 + 4,7 cm
averages, which is overlap with and are supported by the references.

In Graphic 1 and Table 3, when 5 vertical Jump measurements, which were made
to volleyball players separately, were compared with each other, while there were no
statistical relations at significant level between the First Jump and second and third
Jumps, there was a significant relation between the fourth and fifth Jumps. Despite the
study conducted by Baktaal (2008) showing that there were no significant differences as
a result of the force trainings that involved 6-week plyometric strength training with
female volleyball players, Ozveren et al. (2016) reported that there was a significant
increase in the parameters of the female volleyball players who did extra plyometric
training in terms of speed, jump and other force parameters.

As a result, in the present study of ours, it was determined that the 4-week
plyometric (jump squat) exercises that were applied to female volleyball players of
Bursa Nova Sport Club in addition to their preparation period training programs did
not have any effects in the first two weeks; however, in the fourth and fifth weeks, it
was determined that there appeared a statistically significant relationship between the
T1, T4 and T5 (p<0.05). There is a statistically significant relation between the Vertical
Jumps and Fat% and Fat Amount of the players (p<0.05). As the Fat% and Fat Amounts
decreased, the Vertical Jump values increased.

Because of the structure of the volleyball sport competitions, it becomes obvious
that the characteristics of players must be improved with plyometric studies as it is the
case in other important characteristics of the performance, considering the importance
of some physical fitness and vertical jump values.
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