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ABSTRACT
The aim of this study is to determine the motoric parameters of pre-school gymnasts and investigate the
relations between them. 30 gymnasts participated in a research at the age of 7.23 ± 1.50. In the research
data regarding resting pulse rate, blood pressure, height, weight, flamingo balance test, plate tapping test,
standing long jump, shuttle movement, sit and reach flexibility test, hand dynamometer, hanging with bent
arm and 10x5 m running were evaluated. Descriptive statistics were performed for all data obtained from
research. Pearson's correlation coefficient is calculated to study the direction and strength of the linear
relation between the variables with normal distribution and Spearman Rank correlation coefficient is
calculated for those who are not normally distributed. In this study the relations between long jump and
10x5 m, plate tapping test and long jump, flamingo balance performance and long jump, flamingo balance
performance and plate tapping test also plate tapping test and sit and reach are investigated. An inverse
correlation is found between long jump and 10x5 m and also between long jump and plate tapping test. It
is concluded that there is an inverse relation between flamingo balance test with plate tapping test and plate
tapping test with sit and reach flexibility test. Same directional relationship is only determined between long
jump with flamingo balance test.
Keywords: eurofit test, gymnastic, motoric parameters

INTRODUCTION
Rhythmic Gymnastics is the sport which contains beauty and grace that combines using of rope, ball, hoop,
clubs and ribbon along with body movements and dance (Santos et al., 2015). As technical composition plays an
important role in rhytmic gymnastics, training from a young age is needed in order to provide basic technical skills
and coordinative skill work at a satisfactory level. Because of that it requires the hallway from a young age to
perform at the desired level of basic technical skills and coordinative skills work (Bulca and Ersöz, 2004).
Composition assessment plays a very important role in ensuring the success of high-level athletes (Doğan, 1986).
These compositions require the development of a high level of motor skills, flexibility, strength, endurance,
coordination, agility, balance and rhythm (Santos et al., 2015). Almost every movement technique necessitates,
various power applications, speed, endurance and coordination features correctly and in a timely manner in
gymnastics (Bağcı et al., 2006). Therefore, an appropriate strength, quickness, and endurance is the prerequisite for
success in gymnastics (Ünal et al., 2006). Force is the most important motor characteristics. It can be defined as
the ability of overcoming a certain resistance or meet it with muscle tension (Özer, 1989). Athletes may use self
body weight and power from movement speed as resistence in rhythmic gymnastics. Changes in the flow and
movement in normal tarining pace may cause to the formation of dynamic force. Also static balance stands are
compulsory basic body elements which are required to be included in the composition in rhythmic gymnastics. In
Copyright © 2018 by Author/s and Licensed by Lectito BV, Netherlands. This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Çimen Polat / Evaluation of Motoric Parameters of Gymnasts and Relations
this sport, the movements in the composition include dynamic and static diversity (Kutlay, 1999). Speed is defined
as the ability of gymnast to move herself from a place to another place at the highest speed (Sevim, 2010). Speed
is one of the motoric abilities which determines the efficiency in the sports but it mainly depends on individual’s
heritage and hard to be improved when compared with other skills. Certain level of speed is needed to succeed in
any kind of sports (Dündar, 2003). Speed in the rhytmic gymnastics is implemented in an environment where
movement, rhythm and tempo rapidly change. Distinctive speed can be improved by increasing the speed and
rhytm of the movement. Therefore, increase in the speed of sequential movements is important as well as the
execution of technical structure during the execution of the composition. This revealed the need for speed ability
(Doğan and Altay, 1996). Endurance is the ability of executing a dynamic or static loading as long as possible,
without lowering the quality (Elibol, 2000). Endurance plays an important role in almost all sports in its various
forms. It is very important in terms of competition performance, ability to resist the fatigue caused by long lasting
dynamic or static workouts and recovery. Therefore, the movement speed increase from, as well as the
implementation of structural technical movements repeatedly presentation is also important. This has created the
need for speed ability (Doğan and Altay, 1996). Endurance work without lowering the quality of static or dynamic
loading, the ability to make as long as possible (Elibol, 2000). Durability plays an important role in almost all sports
in its various forms, is very important in terms of both competitions power continue loading and long time in both
training the dynamics or the ability to resist fatigue given by the static operation and recovery. Gymnastics is not
an endurance sport itself but endurance is one of the factors that helps in achieving succesful results in gymnastics
(Bağcı et al., 2006). Flexibility is the ability of a gymnast to execute the movements in a wide angle to different
directions to the extent that her joints allow (Sevinç, 2008). Flexibility is not important in any sports than it is in
gymastics. A gymnast needs to be preeminently flexible to achieve a performance that includes wideness and
elegance (Mengütay, 1998). Flexibility is also important for all other sports as it gives wide motive power to muscle
groups and also prevents injuries (Mengütay, 1998). Coordination is the execution of voluntary and involuntary
movements as regular, consistent and purposive sequence of movements and it is the neural power of organism
(Sevim, 2010). Learning and developing of all athletic abilities and reaching a certain level of efficiency and to do
revelant technique in a smooth, quick, safe and nice form as suitably purpose is became apparent with the concept
of coordination (Dündar, 2003). All motoric skills are intertwined in sporting activities. Motoric skills that lead to
success in sports can not be considered separately for all sports, including gymnastics. An athlete with insufficient
agility can not be expected to succeed in a sports branch which necessites perfect coordination (Çoknaz et al.,
2006). Or an athlete with insufficient leg muscle power, explosive power or flexibility of muscles that included in
jumping can not execute a decent jumping performance (Çoknaz et al., 2008). Therefore, the relationship between
motoric skills always attracted the attention of researchers and various studies are conducted in this context (Taşkın
et al., 2015). Haslofça et al. (2006) examined the relationship between physical convenience parameters in girls at
the age of 7-8. They found a found a statistically significant negative correlation (p <0.01) between the balance and
power, power and speed.
Taşkın et al. (2015) examined the relationship between selected motor skills of footballer children and they
found that there is a statistically significant relationship in the same direction between splash force, thirty seconds,
push-ups, flexibility, vertical jump with 30 seconds of push-ups, flexibility, thirty-second and thirty seconds shuttle
push-ups. Kuzucuoğlu (1996) reported a statistically significant relationship (p <0.019) between all parameters
regarding flexibility, strength and speed tests and their performances for artistic gymnasts in his work with male
gymnasts.
Starting from this point of view, the aim of this study is to determine some motoric parameters of pre-school
gymnasts and to investigate the relationship between them.

MATERIALS AND METHOD
This study is conducted on 30 pre-school rhythmic gymnasts aged (7.23 ± 1.50) years, heighted (122.33 ±
10.00) cm, body weighted (24.81 ± 7.68) kg who hasengaged in rhythmic gymnastics for 2 years in Gazi College
Sports Club. Eurofit Physical Ability Test was applied to the subjects (Eurofit Bedensel Yetenek Testleri El Kitabı.
1988). Measurements are taken at Gazi College gym. Permission regarding the study is taken from the families of
all gymnasts. Application of the test protocol is described in detail to the subjects. Measurements are taken after
15 minutes warmup session and lasted for a week. Measurements regarding resting heart rate, blood pressure,
height, weight, filamingo balance test, tapping plate, standing long jump, 30 seconds sit-up test, reaction tests, sit
and reach flexibility test, hand dynamometer, bent arm hang and 10x5 m run. Filamingo Balance Test: The
subjects stand on a beam with the length of 50 cm, the height of 4 cm, the width of 3 cm and try to stand in balance
for 1 minute. While balancing on the preferred leg, the free leg is flexed. Instructor stops the stopwatch each time
the balance is lost. Everytime the subject loses her balance the test is stopped. Plate Tapping Test: Two discs
with 20 cm diameters are placed on the table horizontally with 6 cm distance. Two rectangles sized 10x20 cm are
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Table 1. Descriptive Statistics
Variables
Age (years)
PR (pulse/min.)
Blood Pressure(mm Hg)
Height (cm)
Weight (kg)
Filamingo Balance
Plate tapping (sec)
Long Jump (cm)
Sit-up (number)
10x5 m (sec)
Sit and reach (cm)
Hand Dynamometer (Right)
Hand Dynamometer (Left)
Bent arm hang (sec)

Average
7,23
102,33
9,80/5,76
122,33
24,81
11,56
10,11
89,97
14,63
54,26
27,03
9,51
9,42
3,17

Table 2. The table of correlation between variables
Variables
Long Jump
Plate Tapping
Filamingo
Filamingo
Plate Tapping
*p-value<0,05 Relation is significant

10x5m
Long Jump
Long Jump
Plate Tapping
Sit and reach

Std. Deviation
1,50
12,06
,99/,85
10,00
7,68
13,25
2,40
19,76
6,48
11,19
3,97
3,58
3,46
3,51
p-value
,001*
,004*
,016*
,013*
,024*

Relation Coefficient
-0,573
-0,51
0,436
-0,447
-0,411

placed into each disc. The preferred hand is placed on the rectangle. The subject moves the other hand back and
forth between the discs and touch them as quickly as possible. This action is repeated for 25 full cycles and the
duration is recorded in terms of seconds (Eurofit Bedensel Yetenek Testleri El Kitabı. 1988). Sit and Reach
Flexibility Test: It is performed while sitting on the floor with legs stretched out straight ahead. The soles of the
feet are placed flat against the flexibility board. The subject tries to push the measuring line as far as possible. Best
result of two trials is recorded (Tamer, 2000). Standing Long Jump Test: The subject stands behind a line marked
on non-slippery ground. A two foot take-off and landing is used, with swinging of the arms and bending of the
knees to provide forward drive. The subject attempts to jump as far as possible, landing on both feet without
falling backwards. The maximum distance is recorded as meters. (Eurofit Bedensel Yetenek Testleri El Kitabı.
1988). H and Dynamometer: The subject holds the dynamometer in the preferred hand. When ready the subject
squeezes the dynamometer with maximum effort. Best result of two trials is recorded (Tamer, 2000). The 30
seconds Sit-up Test: It is performed as sitting as soles are adjacent with mat, knees bent (90), hands clenched in
the neck and shoulders are touching with the gorund lying supine and elbows to touch the knees after the
command. Number of movements were recorded until 30 seconds Subject lies on the mat with soles on the floor
and knees bent. The fingers should be interlocked at the back of the neck and shoulders should be touching the
ground. The subject raises her chest by command and comes into a position where elbows can touch the knees.
The maximum number of correctly performed sit-ups for 30 seconds is recorded (Eurofit Bedensel Yetenek
Testleri El Kitabı. 1988). Bent Arm H ang: Subjects are lifted up at the horizontal bar by the instructor until their
chins pass the bar line by assisted as holding the bar. They are then required to hold this position as long as
possible.. Test is ended when level of eyes are below the bar. (Eurofit Bedensel Yetenek Testleri El Kitabı. 1988)
10X5 m: It is the sprint which is made as quickly as possible between the two lines 5 meters away from each other.
The subject’s feet should not cross the lines during the test. The results of the 5 runs between the lines are recorded
by seconds.
Firstly, descriptive statistics is performed for all data. In order to determine the relationship between some
parameters, Pearson Correlation coefficient is calculated to investigate the direction and strength of the linear
relation for normally distributed data and Spearman Correlation coefficient is calculated for data not distributed
normally. Significance level is considered as p<0,05. Values are given as mean ± standard deviation (sd).

RESULT
Descriptive statistics regarding 30 pre-school gymnasts are given in Table 1, also the relationship between
variables are given in the Table 2 in detail. The gymnasts’ age is calculated as (7.23 ± 1.50) years, height is calculated
as (122.33 ± 10.00) cm, body weight is calculated as (24.81 ± 7.68) kg, filamingo balance performance is calculated
as (11.56 ± 13.25), plate tapping speed is calculated as (10.11 ± 2.40) sec, long jump distance is calculated as (89.97
± 19.76) cm, sit-up performance is calculated as (14.63 ± 6.48) times, 10x5 m running time is calculated as (54.26
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± 11.19) sec, sit and reach distance is calculated as (27.03 ± 3.97) cm, bent arm hang time is calculated as (3.17 ±
3.51) sec. There is a relation between 10x5 and long jump parameters (p-value = 0.001). The relation is mid level
with 53.7% and has reverse direction. There is a relation between plate tapping test and long jump parameters (pvalue = 0.004). The relation is mid level with %51 has reverse direction. There is a relation between long jump and
Filamingo parameters (p-value = 0.016). The relation is mid level with 43.6% and has same direction. There is a
relation between plate tapping and Flamingo parameters (p-value = 0.013). The relation is mid level with 44.7%
and has reverse direction. There is also a relation between plate tapping and sit and reach parameters (p-value =
0.024). The relation is mid level with 41.1% and has reverse direction.

DISCUSSION
In the study, some motoric parameters of pre-school athletes were determined and relations between these
paramteres are examined. As a result, a mid level and reverse relation is found between long jump distance, 10x5
running time and plate tapping speed. However only a same directioned relation is found between long jump
distance and filamingo balance performance. Besides, a mid level and reverse directed relation is found between
plate tapping speed, filamingo balance performance and sit and reach distance. When physical parameters such as
age, height and body weight are evaluated, results as 7.23 ± 1.50 years, 122.33 ± 10.00 cm, 24.81 ± 7.68 kg are
similar to Đorđević et al. (2014) 7.20 ± 0:40 year, 125.41 ± 5.9 cm, Çelik et al. (2013) 124.03 ± 3.65 cm and 23.20
± 3.53 kg and also a few different studies. On the other hand, sit and reach distance is found as 27,03±3,97 cm.
Saygın and Mengütay (2006) found as this parameter as 18,57±6,94 cm, Çelik et al. (2013) found it as 24,32 ± 3,81
cm and Koç and Tekin (2011) found it as 20.94±4.69 cm. It is clear that flexibility values of gymnasts are higher
than those at the same age who are not gymnasts. It is considered to stem from the fact that flexibility is one of
the most important motoric abilities gymnastics neccesitates. Regular gymnastics trainings have improving effect
on flexibility on children. The sit-up test results are found as 14,63 ± 6.48 units in the study. and Çelik et al. (2013)
found it as 17,37 ± 2,98 units, Haslofça et al. (2006) found it as 13,63±4,81 units, Turgut and Çetinkaya (2013)
found it as 15,98 ±7,34 units and also Koç and Tekin (2011) found 12.52±3.43 units. The results of the study seem
to be consistent with the literature. Little differences are considered to stem from differences in trainings. 10x5 m
value is found as 54,26 ±11,19 sec in the study. Đorđević et al. (2014) found it as 18,98 ± 2,2 sec, Haslofça et al.
(2006) found it as 25,61±2,34 sec. The results obtained in this study appears to be rather higher than the results of
other studies. Speed is important in rhythmic gymnastics not only in terms of execution of technical structure, but
also in terms of increase of speed in sequential movements (Doğan and Altay, 1996). Therefore it is thought that
more effort should be needed in trainings, to improve speed. In the study long jump distance of gymnasts is found
as 89,97± 19,76 cm. Akınbay (2014) found standing long jump value of pre-school children as 73,95 ±13,19 in his
thesis, Koç and Tekin (2011) found it as 117,73±8,88 cm, Haslofça et al. (2006) found it as 100,36±17,26 cm,
Turgut and Çetinkaya (2006) found it as 94,73± 14,45 cm. The results of the study seem to be consistent with the
literature. In the study, bent arm hangvalue is found as 3,17 ±3,51 sn. Koç and Tekin (2011) found bent arm hang
value of children at the average age of 7.05±0.22 as 20,42±13,20 sec. Gymnastics necessitates athletes to move
their body from someplace to another one most of the time (Sayın, 2000). Therefore, arm strength and arm’s
function to move the body is important. However, results of our study, seem to be very low compared to other
results in the literature. Strength should be one of the most important basic motor skills necessary to be improved
in gymnastics trainings and the trainings should be planned taking this into account. Filamingo balance
performance value of the gymnasts is found as 11.56 ± 13.25. Koç and Tekin (2011) found this value as 13,78±4,
and Haslofça et al. (2006) found it as 15,34±9,32. Balance is the ability to perform the desired position of the body
during the movement (Tot, 2009). Balance is considered as performance determiner in rhytmic gymnastics. It is
very important when landing on the floor after jumps, in acrobatic techniques and in rotations (Doğan and Altay,
1996). It is seen in a study that gymnasts’ balance performance is better than the football and basketball players’
performance (Erkmen et al., 2007). Aydın et al. compared gymnasts and a control group by keeping them in balance
on one foot on a semi hard floor, eyes opened and closed. They concluded that gymnasts can keep their balance
with fewer faults. In the study, plate tapping speed is found as 10,11± 2,40 sec. Koç and Tekin (2011) found the
arm movement speed of children at the average age of 7.05 ± 0.22 as 12.95±4.21 sec (Koç and Tekin, 2011).
Haslofça et al. (2006) examined the relations between physical fitness parameters of girls at the age of 7-8 and
negaive correlation is found statistically significant between balance and standing long jump values (p <0.01).
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