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Abstract
The aim of this study is to determine the effect of regularly applied volleyball training on the physical fitness values of High
School students. A total of 62 students from three different high schools participated in the study. The students who participated in
the study were divided into two different groups; one group consisted of those who did not join in any sporting activities except for
the physical education classes at school while the other group consisted of those who played in the school volleyball team in
addition to the physical education classes at school. Eight tests were used derived from the EUROFIT test: flamingo, plate tapping,
sit and reach, standing broad jump, handgrip, sit-ups, bent arm hang and 10 x 5m shuttle-run tests to determine the physical fitness
of the students. The data obtained were interpreted using the SPSS 14.0 package program.
Keywords: physical fitness, volleyball training, physical education and sports
Introduction
The best factor for determining the activity levels of school
children is the extent of participation in organized sports and
physical education classes. Considering that teenagers spend
most of their time at school, physical education and sports
classes should significantly contribute to their physical and
mental development (Johnston et al., 2007) [8]. The physically
excessive fat mass and the mental tiredness of teenagers
during their adolescence could be minimized with the help of
physical education activities. Physical health gained during
childhood and adolescence and maintained lifelong, is
essential for the body to function at the optimum level (Baltac,
2008) [3]. Physical education is a training process which
realizes the optimum development for the benefit of the
individual and of society through large muscle activities,
without damaging the individual’s physical, mental and social
integrity (Koc, 1998). The aim of physical education activities
is to develop a child’s locomotors, manipulative and balance
movement skills, and should be part of the school curriculum.
At the same time, it aims to contribute to getting the child into
the habit of using free time positively and in a useful way, and
increasing the learning capacity, social, emotional and
perceptual motor development and physical fitness of the
child (Çamliyer & Çamlıyer, 1997). The content and scope of
physical education and sports lessons are still under debate
throughout the world. The physical circumstances of the
school can be big hindrance with regard to achieving a certain
standard. When we search the world averages for schools, we
can see that the importance given to physical activity has
declined over the last ten years (Burgeson et al., 2000). In
parallel with this decline, there has also been a decline in the
physical compatibility. Within the framework of a modern
approach to education, it has emerged that not only mental
development but also physical and psychological
developments of teenagers should be provided in education

and training activities. Students need physical education
lessons to show maximal physical and psychological
development. This is because physical education lessons
provide an increase in academic success, strengthen social and
cognitive abilities, increase the emotions of self-confidence
and self-esteem, teach teenagers how to respect their and
others' bodies, and also achieve body -brain integration and
provide for the development of aerobic and anaerobic
capacities which are necessary for health (Talbot, 2001) [13]. In
some cases, physical (spatial) insufficiencies in terms of the
applicability of physical education and sports lessons
negatively affect the benefits which students are supposed to
gain from physical education and sports, and force them to run
another branch in addition to physical education and sports
lesson. In this context, volleyball, which has almost no injury
risks and which individuals in all age groups will have no
difficulty in performing, could be a means for students to
participate in sports.
Ball games require a detailed skill, including physical,
technical, mental and tactical aspects. Among these, the
physical skills of the players significantly affect their game
intelligence and the tactics of the team, because ball games
require repeated maximum effort. That is why players should
have physical skills to strengthen their aerobic and anaerobic
capacities in order to undertake fast and hard movements, and
to have long lasting offensive and defensive efficiency. These
types of physical skills are of great importance when playing
volleyball (Tsunawake et al., 2003) [14]. Volleyball is an
interval sport consisting of short-term loading and resting
phases. Volleyball also covers consecutive, aerobic and
anaerobic loadings. Therefore, it may be thought to require
high muscle strength and skill (Abreu et al., 2003) [2]. This
study aims to determine the effects of volleyball training on
the physical fitness of high school students over a period of
time.
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Method
Participants
A total of 62 students (34 males, 28 females) from three
different high schools participated in the study. The students
were divided into two different groups; a sedentary group
consisting of those who were not involved in any sporting
activities except for physical education classes at school
(n±31, 17 males, 14 females) and an athletics group consisting
of those who played in the school volleyball team in addition
to the physical education classes at school (n±31, 17 males, 14
females).

Results
Table 3: The Measurement Results of Female Subjects
Variables

Variables
Athlete
Age (Year)
Sedentary
Athlete
Height Measurement (cm)
Sedentary
Athlete
Weight Measurement (kg)
Sedentary

Groups
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

Average
15.28 ±46
15.70±0.77
15.28±0.46
15.35±0.60
163.78±7.63
172.94±8.21
160.78±5.82
169.35±8.23
50.50±6.02
60.35±9.56
53.92±7.46
60.76±6.53

Procedure
Eight tests were used derived from the EUROFIT test:
flamingo, plate tapping, sit and reach, standing broad jump,
handgrip, sit-ups, bent arm hang and 10 x 5m shuttle-run tests
to determine the physical fitness of the students.

N

X

Sedentary
Athlete
Sedentary
Athlete
Sedentary
Athlete
Sedentary
Athlete
Sedentary
Athlete
Sedentary
Athlete
Sedentary
Athlete

14
14
14
14
14
14
14
14
14
14
14
14
14
14

±
34.78±4.54
146.35±21.32
135.71±19.56
11.34±3.90
7.99±3.89
23.28±3.85
17.28±2.12
20.17±2.09
24.07±3.39
13.86±1.67
13.21±2.07
27.35±4.70
20.28±8.43
1.14±1.23

Handgrip (kg)
Standing broad
jump (cm)
Bent arm hang
(s)
Sit-ups

Table 1: The Basic Physical Features of the Subjects

Groups

10 ×5m
shuttle-run (s)
Plate tapping
(s)
Sit-and-reach
(cm)
Flamingo
balance
Sedentary 14
(mistakes)

8.35±4.46

Mean Sum of
Rank Rank

P
.420

13.25
16.54
12.46
17.86
11.14
20.46
8.54
9.93
19.07
16.14
12.86
18.86
10.14
8.25

185.50
231.50
174.50
250.00
156.00
286.50
119.50
139.00
267.00
226.00
180.00
264.00
142.00
115.50

20.75 290.50

190
.031*
.000
.003*
291
.005*
.000*

The results of the female students were analysed using the
Mann-Whitney U Test. It was found that the bent arm hang,
sit-ups, 10 x 5m shuttle-run, sit-and-reach and the flamingo
balance test results of female students who received volleyball
training were statistically superior than the test results of the
students who did not receive volleyball training. In terms of
the results of the handgrip, standing broad jump and plate
tapping tests, there was no statistically significant difference
(Table 3).
Table 4: The Measurement Results of Male Subjects

Table 2: Dimensions and Factors of the Physical Fitness Tests
Dimensions

Factors

Test

Total body
Flamingo balance
balance
Flexibility
Flexibility
sit-and feach
Explosive
Standing broad
strength (power)
jump
Strength
Static strength
Handgrip
Trunk strength
sit-ups
Muscular
Functional
Bent arm hang
endurance
strength
Running speed
10x5m shuttle-run
agility
Speed of limb
Speed
Plate tapping
movement
Balance

Sequence order
for testing
1
3
4
5
6
7
8
2

Statistics
For processing the data obtained, conventional statistical
measures and methods were employed: specifically, the means
and standard deviations were computed. Data were analyzed
using the SPSS 14.0 statistical package program and in order
to compare the means of female and male groups. With regard
to some variables, the Mann-Whitney U -test was used for
comparing total groups. The statistical significance was set at
p<0.05.

Mean Sum of
Rank Rank
Athlete 17 35.23±6.61 19.79 336.50
Handgrip (kg)
Sedentary 17 31.76±7.30 15.21 258.50
Standing broad Athlete 17 182.82±28.24 16.88 287.00
Jump (cm) Sedentary 17 183.52±21.75 18.12 308.00
Bent arm hang Athlete 17 16.72±7.12 18.71 318.00
(s)
Sedentary 17 14.40±5.61 16.29 277.00
Athlete 17 25.58±3.35 23.82 405.00
Sit-ups
Sedentary 17 20.35±3.31 11.18 190.00
10×5m shuttle- Athlete 17 18.39±1.50 14.26 242.50
run (s)
Sedentary 17 20.43±3.83 20.74 352.50
Plate tapping Athlete 17 11.86±2.22 14.47 246.00
(s)
Sedentary 17 12.96±2.06 20.53 349.00
Sit-and-reach Athlete 17 23.88±7.55 17.94 305.00
(cm)
Sedentary 17 22.47±8.50 17.06 290.00
Flamingo
Athlete 17 3.75±3.92
12.29 209.00
balance
Sedentary 17 8.70±4.35
22.71 386.00
(mistakes)
Variables

Groups N X+ Std. D.

P
178
.717
.480
.00*
.058
.076
.796
.002*

The test results of the male students were analysed using the
Mann-Whitney U Test. It was found that the sit-ups and
flamingo balance test results of the male students who
received volleyball training were statistically superior than test
results of the students who did not receive volleyball training.
In terms of the handgrip, standing broad jump, bent arm hang,
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10 x 5m shuttle run, plate tapping and sit-and-reach test
results, there was no statistically significant difference (Table
4).
Table 5: The Measurement Results of Subjects
Variables

Groups
Athlete
Handgrip (kg)
Sedentary
Athlete
Standing broad
jump (cm)
Sedentary
Athlete
Bent arm hang (s)
Sedentary
Athlete
Sit-ups
Sedentary
Athlete
10 X 5m shuttlerun (s)
Sedentary
Athlete
Plate tapping (s)
Sedentary
Athlete
Sit-and-reach
(cm)
Sedentary
Athlete
Flamingo balance
(m)
Sedentary
Hasan Sozen / Procedia - Social
(2012) 1455-1460 1459

N
X ± Std.D.
P
31
35.74±6.06
.101
31
33.12±6.30
31 166.35±31.03 .581
31 161.93±31.67
31
14.29±6.41
.079
31
11.51±5.82
31
24.54±3.71
.000*
31
18.96±3.19
31
19.19±1.98
.058
31
22.07±4.03
31
12.76±2.20
.076
31
13.07±2.04
31
25.45±6.56
.796
31
21.48±8.40
31
8.54±4.33
.002*
31
2.58±3.26
and Behavioral Sciences 46

The students’ t-test was used for comparing total groups.
Statistically it has been observed that the students who
attended volleyball training had superior scores with regard to
Flamingo, sit-and-reach, sit-ups and 10 x 5m shuttle run tests
than those who did not attend volleyball training (p<0.05). But
statistically, no difference was observed between the students
in terms of the results of the plate tapping, standing broad
jump, handgrip and bent arm hang tests (Table 5).
Discussion
It was intended to measure the static strength of the students
using the handgrip test. According to the results of the test,
there was no significant difference between the static strengths
of the students who received volleyball training and those who
did not. In some studies conducted on female students, it has
been found that the handgrip test results & male students in
one of their studies, and found significant of athlete students
were higher than those of sedentary students (Kizilaksam,
2006, Pense Serpek, 2010, Gtinay et al., 2011) [9, 12]. Kurkeu et
al. compared athlete and sedentary differences regarding
handgrip test results (Kurkcu et al., 2001). There are also
some other studies showing male students (Gerime, 2003;
Kizilaksam, 2006) [4, 9]. Students who either received or did
not receive volleyball training. In the study carried out by
kizilaksam, no dents (Kizilaksam, 2006) [9] (Kurkcu et al.,
2001: Gerime, 2003: pense & Serpek, 2010: Gunay et al.,
2011) [4, 12] Similarities with ours in that there is no difference
regarding the handgrip test results between athlete and
sedentary.
The standing broad jump test was intended to measure the
explosive strength of the students. According to the results of
the test, no significant differences were found in terms of the
explosive strength of the male and female difference was
found in the standing broad jump tests of male athletes and
sedentary. The bent arm hang test was intended to measure
functional strength, meaning the muscle endurance of the

students. According to the results of the test, no significant
difference was found between the functional strengths of the
male students who either received or did not receive volleyball
(2001), the bent arm hang values of athlete male students were
better than those of sedentary male students. Among female
students, the students who received volleyball training had
higher test values than did sedentary students. There are other
studies showing similar results (Pense & Serpek, 2010) [12].
The sit-ups test was intended to measure body strength such as
the muscle endurance of the students. According to the results
of the test, it was found that the body strength of the male and
female students who received volleyball training was
significantly higher than those of students who did not receive
volleyball training.
The 10 x 5m shuttle test was intended to measure the speed
and coordination skills of the students. According to the
results of the test, it was found that the speed and coordination
values of the female students who received volleyball training
were significantly higher than those of the female students
who did not receive such training. However, no difference was
found between male students.
The plate tapping test was intended to measure the movement
speed of the upper extremities of the students. According to
the results of the test, there was no significant difference
between the movement speed of the upper extremities of the
male and female students who either received or did not
receive volleyball training.
The sit-and-reach test was intended to measure the elasticity
of the students. According to the results of the test, it was
found that the elasticity values of the female students who
received volleyball training were significantly higher than
those of the female students who did not receive volleyball
training. However, no difference was found between male
students.
The flamingo balance test was intended to measure the general
balance levels of the students. According to the results of the
test, it was found that the general balance values of male and
female students who received volleyball training were
significantly higher than those of the students who did not
receive such training.
Conclusions
According to the results of the study, it has been observed that
volleyball training, excluding physical education lesson,
applied to high school body-muscle endurance, functional
strength, speed and coordination skills, elasticity and balance.
Volleyball training can be applied to students together with
the physical education and sports lessons on account of it
easily being applicable, and having low injury risk.
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