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ABSTRACT

The primary purpose of this study was to compare the explosive power ability and muscle flexibility in junior
gymnasts of aerobic gymnastics based on different sexes. The data of this study were taken from 52 junior
gymnasts of aerobic gymnastics from two groups consisted 26 boys and 26 girls aged 7-8 years who participated
as research samples. All participants did a flexibility test using a side split test instrument and explosive power
measurement using a vertical jump test instrument—the assessment of normality distribution using the
Kolmogorov Smirnov test (Sig > 0.05). Furthermore, to determine the differences between the two groups, the
researchers used the Independent two-sample t-test with a significance level of p < 0.05. The side split test
results showed 13.92+3.236 cm for the male group and 11.46+3.252 cm for the female group (mean + SD) with
a P-Value of 0.009, means that there was a significant difference between the two groups. At the same time, the
comparison of vertical jumps recordings also showed a significant difference with 21.12+3.514 cm for male
groups and 18.50+5.233 cm for the female group (mean + SD), with a P-Value of 0.039. Thus, this study
concluded that female junior gymnasts have better flexibility compared to male junior gymnasts. Meanwhile, the

explosive power ability possessed by male junior gymnasts is better than female junior gymnasts.
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1. INTRODUCTION

Many studies have been conducted with aims to
compare physical performances and identify talents
based on sex differences [1-3]. According to [4], the
success in training and talent development programs
depends entirely on a clear understanding of specific
performance requirements in different kinds of sports,
especially those that require high flexibility and
explosive power, such as aerobic gymnastics.

The term explosive power can be defined as an
instantly exerted maximum muscle contraction skill
carried out in an explosive burst of motion [5].
Explosive power is essential in determining many
successes in many sports [6] such as aerobic
gymnastics, is constructed by two physical
components, including speed and strength [7].

In addition, flexibility is also an important issue as
a parameter for performances in aerobic gymnastics
[5,6,7]. Flexibility is the ability of the body to carry
out the broadest range of motion in the joint space and
is supported by and dependent on the elasticity of
muscles, tendons, and ligaments [11]. Muscle
elasticity can be increased through stretching exercises

as well as training that involves the strength
component. Unfortunately, many coaches think that
flexibility training is enough just by doing a warming
up at the beginning of the exercise [12]. Meanwhile,
the fact states that flexibility exercises are highly
needed to be done regularly in aerobic gymnastics,
especially among young children, to help prevent
injury. Flexibility can also be described as muscle
flexibility in the absolute range of motion in joints or a
series of joints and muscles length that cross the joint
to induce movements [13] in aerobic gymnastics.

Generally, the characteristics of a people’s
physical condition are varied, and many factors
influence it, including sex differences [4,14].
Comparing male and female players can be a good
reference or an evaluation material to improve the
athletes’ physical conditions so that appropriate
exercises can be created to improve their physical
performances and achievement [15]. The comparison
also can be utilized as evaluation materials to create
appropriate training programs for male and female
junior gymnasts.

A study conducted by Courel-Ibafiez & Herrera-
Galvez [15] about a comparison of physical conditions
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based on sex differences on paddle players shows that
male players have good levels of cardiorespiratory
fitness, upper body strength, grip strength, speed, and
agility than those female players. However, the results
of dynamic balance test results on male players
showed lower posterior and anterior scores than the
females’ results. Another study on paddle sports which
was also conducted by [16], showed that female
athletes have higher levels of physical fitness due to
their better body balance, explosive power, abdominal
endurance, and cardiovascular capacity. Furthermore,
female players obtained lower waist and hip
circumferences and thigh skinfold thickness compared
to non-athlete subjects.

Explosive power and flexibility are two crucial
factors in gymnast performances. Marefat et al. [13],
in their evaluation on explosive power and flexibility
based on the level of artistic gymnastics athlete status,
state that explosive power and flexibility test records
differed significantly between the three groups (P<
0,001).

On the whole, according to the literature review
results, studies comparing explosive power and
flexibility specifically in young aerobic gymnastics
based on sex differences are still few in number. Thus,
this study attempted to elucidate the potential effects
of training specifications on explosive power and
muscle flexibility for junior gymnasts of aerobic
gymnastics based on sex differences. In other words,
the subjects of this study were indifferent sex groups
but at the same junior age in aerobic gymnastics.
Therefore, this study aimed to study the possible
effects of training specificity on explosive power and
muscle flexibility in junior gymnasts of aerobic
gymnastics based on sex differences

2. METHODS

The analysis was carried out on the data collected
using a series of tests.

2.1. Participants

In this study, 52 junior gymnasts of aerobic
gymnastics in the Special Region of Yogyakarta
(male, n = 26, female n = 26) aged 7-8 years took part
as research samples.

2.2. Procedures.

First of all, the researchers determined the samples
by taking 52 junior gymnasts of aerobic gymnastics in
the Special Region of Yogyakarta. Half of them were
26 females, and the other half were 26 males of junior
gymnasts of aerobic gymnastics.

Then, the researchers determined the appropriate
test instrument that suited the study objectives. The
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instruments consisted of (1) Side Split Test to measure
flexibility and (2) Vertical Jump Test to measure
explosive power.

Furthermore, the researchers collected the data for
the study from the junior gymnast using the Side Split
Test and Vertical Jump Test.

Finally, after all of the data needed were collected,
the researchers processed the data and analyzed it
before drawing a conclusion from the test results.

2.3. Measurement

The subjects in this study were involved in a series
of tests for measuring their explosive powers and
flexibilities using the following test instruments (1)
Side Split Test.VSide split test [17] aims to measure
flexibility in the limbs. The data of this test were
recorded in centimeter (cm). The Adductor flexibility
(side split) was carried out by the participants by
performing the side split with their feet pointing up,
their pelvis and their knees straight, and their thighs
rotated outside (exercise #16 in Alter, 2004). If the test
results show a number that is closer to the floor, it
means that the value of flexibility is good. In other
words, it can be said that the closer the value to the
floor, the better the flexibility that the gymnasts gave
[18]. (2) A vertical Jump is a fitness test commonly
done to determine an athlete’s leg muscle strength or
explosive power [19]. This test is often used by
professional athletes, primarily to determine an
athlete’s progress during training. The higher the
jump, the stronger the leg muscles/explosive power of
an athlete. The result of the jump is recorded in cm.
The subjects were given two chances to do it, and the
best result will be used as the final result for further
statistical analysis.

2.4. Data Analysis

The data analysis technique in this study consisted
of quantitative data analysis with arithmetic average,
standard deviation, maximum and minimum data for
each variable, and the assessment of normality
distribution using the Kolmogorov Smirnov test (Sig >
0.05). Then to determine the difference between
groups, the researchers used the Independent two-
sample t-test with a significance level of p < 0.05.
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3. RESULTS

Table 1. Results for Explosive Power and Flexibility
Tests.

| Mean SD Min Max P-Value
Split (cm) | Male 1392 323 |8 20
0.008
Female 1146 3252 |6 19
Vertical Male 212 3514 |14 7
Jump (cm)
0.039
Female 18.50 5213 |9 27

The side split test measurements showed a
significant difference between the male and female
groups (mean =+ SD/Standard Deviasion) of
13.9243.236 vs. 11.46+3.252 cm with a P-Value of
0.009. The data provided in table 1 show that the
minimum value of the two groups is 6 cm, which we
can call the best value from the split test assessment.
Meanwhile, the lowest value seen in the maximum
column shows a result of 20 cm. The findings show a
significant difference in the split indicator between the
two sexes, male and female, because of the sig. < 0.05.
Based on table 1, females are significantly more
flexible than men.

The comparison among vertical jump records also
showed a significant difference between the two
groups, male vs. female (mean + SD) of 21.124+3.514
vs. 18.5045.233 cm with a P-Value of 0.039. This
finding shows a significant difference in the vertical
jump indicator between the male and female junior
gymnasts because of the sig. < 0.05. We can see in
table 1 that the maximum value of the two groups is
27 cm, which we can call the best value from the
vertical jump assessment, and the lowest value can be
seen in the minimum column with a result of 9 cm.
Based on table 1, male junior gymnasts have
significantly more explosive power than female junior
gymnasts

4. DISCUSSION

The study focused on the comparison of
explosive power and flexibility between male and
female junior gymnasts in aerobic gymnastic sport.
The samples in this study were 7-8 years old
gymnasts—equalization of age to minimize the effect
of maturation on the gymnasts’ performances. The
reason for using samples in the junior category was
that younger children have immature joints suitable
for preparing the proper and specific exercises for
junior aerobic gymnastics that require high flexibility
and power.

The primary purpose of this study was to
examine the characteristics of muscle flexibility and
explosive power of junior gymnasts of aerobic
gymnastics and determine the differences in physical
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performance based on their sexes. This study also
evaluated the flexibility and explosive power of male
and female junior gymnasts of aerobic gymnastics.
Such knowledge is essential for identifying the
determinants of player performances and competitive
success and injury prevention in aerobic gymnastics.
Sex differences can affect a person’s physical
condition [20] on many sides. Even cross-sectional
comparisons are difficult to interpret even if boys and
girls are at the same chronological age, so varying
biological ages of children and adults can result in
sub-substantial differences in fitness [1]. Whereas, an
understanding of sex differences in physical fitness
can improve exercise programs, assessment, and
comparison of physical fitness performance scores in
boys and girls in the relevant age range [1].

Explosive power is an essential factor in
determining success in many sports [6]. The explosive
power indicators for junior gymnasts in this study
were evaluated using a vertical jump test. The results
showed that male junior gymnasts had significantly
higher explosive power than female junior gymnasts.
This result is in line with research conducted by
Pradas et al. [14], which states that male players have
higher explosive power values than female players.
As we know, explosive power is not one component
but combines two components of physical condition,
namely strength, and speed. Males tend to produce
greater strength and speed than females because they
have enormous muscle mass. Compared to males,
females have lower hemoglobin, the protein in red
blood cells, which binds and carries oxygen to body
tissues, including muscles. Another factor that can
influence the results of the findings of this study was
that the level of physical activity of males is usually
more active than females [21]. These factors were the
possible causes of the results of this study, saying that
the explosive power possessed by males was better
than females.

The results of a comparative study regarding
muscle flexibility in aerobic gymnastics between male
and female junior gymnasts revealed that females’
muscle flexibility was better than males’. This finding
was in line with several studies examining muscle
flexibility based on sex differences. Tsolakis &
Bogdanis, in their research about flexibility and lower
limb explosive performance based on condition, time,
and sex difference, revealed that there was a
significant difference in the sex variable (p < 0.001)
where females had greater flexibility as a free range
of motion (ROM) compared to males [22]. Research
on flexibility based on sex that has also been carried
out by Apriantono et al. stated that junior female
badminton athletes have better flexibility than junior
male badminton athletes. (p=0.001) [23].

The literature review conducted by Otsuki et al.
[2] claimed that females’ flexibility is better than
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males’ due to several factors. The first factor includes
the process decreasing blood volume when muscles
are doing extension is better in females than in males.
In other words, it can be said that the mechanism of
blood flow in the arteries in females is better than in
males [24]. The second factor is the influence of the
estrogen hormone, which makes differences in muscle
composition in males and females. The muscle
composition of females is less than that of males,
causing flexibility in females to be better than males
[3]. The last factor was the fasciculations in the
tendon muscles, which are better in females than in
males, thus making females more ideal in doing
extension movements [25].

5. CONCLUSION

This study shows quantitatively that in aerobic
gymnastic sport, junior female gymnasts have better
flexibility than junior male gymnasts. On the other
side, the explosive power ability possessed by junior
male gymnasts is better than junior female gymnasts.
Thus, we encourage aerobic gymnastics trainers and
aerobic gymnastics practitioners to design appropriate
exercises based on sex characteristics and muscle
abilities, especially training designs for flexibility and
explosive power abilities to improve athlete
performance and achieve maximum performance.
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