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ABSTRACT

Background: Footwork training is important in coaching basic
movements in badminton. This research aims to learn about the
influence of footwork training on improving leg muscles strength.
Methods: The study used a randomized pretest-posttest control
group design. The participants consisted of 42 male badminton
players of Universitas Pendidikan Ganesha, Bali, Indonesia, who
split into two groups of footwork training (ten repetitions two
sets (group 1) and five repetitions with four sets (group 2)). The
coach gave the footwork exercise three times per week for 6 weeks
to each group and measured the leg muscle strength using the
dynamometer test.

Results: The result of the within-group paired T-test before and
after the training shows group 1and group 2 (p<0.05). For group 1,
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the mean of leg muscle strength was 114.19+33.13 kg before the
training and 183.19+33.56 kg after the training, with an increase
of 60% (69 kg). On the other hand, for group 2, the mean score of
leg muscle strength before the training was 113.05+31.30 kg and
after the training was 141.10+34.91, with an increase of 25% (28
kg). The leg muscle strength difference between the groups before
and after the training was tested using the independent T-test
with a significant a=0.05. Comparing the differences of leg muscle
strength for both the groups before the training was p= 0.90, and
after the training was p=0.00.

Conclusion: The conclusion is training badminton footwork ten
repetition two sets better than five repetitions four sets to improve
leg muscle strength.
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INTRODUCTION

Footwork is an important movement to produce a
quality punch, if it is done in a good position and to
be able to hit well, an athlete must be move quickly.
The speed of footwork cannot be achieved if the
footwork is irregular.! Doing footsteps with high
agility requires good physical ability, the earlier an
athlete can control their footsteps with high agility,
it will be better in anticipating the shuttlecocks.
To control good footstep techniques, besides the
physical conditions, the ability to control the motion
of the lower body parts as well as body movement
needs to be considered. In other words, it takes
good automation motion to perform footsteps with
high velocity.?

The previous study by Karyono (2011)* revealed
the problem of badminton in Indonesia, among
others: (1) the ability of footstep with high leg
strength is very important to chase shuttlecock to
all corners of the court; (2) technically, footsteps
with low of leg power is an obstacle when chasing
shuttlecocks in all directions of the court; (3)
Indonesian badminton player has obstacles in
physical condition, especially footsteps with low
of leg power; (4) an appropriate training method is

needed to improve the ability of footsteps with low
and high speed; (5) appropriate training methods
are also needed to improve the ability of footsteps
with high strength; (6) the existence of footsteps
with different speed and strength level become an
obstacle of ability in a badminton game; (7) there
is a different opinion about the role of the motor
component to the performance of motion in
athletes in high skill level (proficient athlete) and
low skill level (beginner athlete).

The results of observation during the
implementation  of  achievement coaching
badminton took place at the Universitas Pendidikan
Ganesha (Undiksha) need to be given special
attention on the ground. Among them, the failures
that occur in the game are caused by the player
was not succeed in controlling bodybuilding and
footsteps. Most students do footwork movements
perfunctorily, thereby they cannot reach the target
of achieving the correct motion. Errors in the
implementation of footwork movement will not
produce maximum results, either to increase the
strength of leg muscles that impact on the fatigue
during exercise or match. There is also a decrease
in footwork coordination skills during play, seen
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in movements that are less effective and still not
coordinated in court practice. In parallel to the
problem, more attention is paid to the exercise
methods with an alternative to the improvement
of the physical condition component, which in this
study takes on the effect of footwork training on leg
muscle strength as a solution to improve athlete’s
skill and performance.

According to Grice (2002),> good footwork
is performed 20 times. In addition, based on the
problems, we conducted a study related to increasing
leg muscle strength in badminton players through
badminton footwork training consisting of ten
repetitions two sets and five repetitions four sets.
This study examines the various forms of footwork
training methods to improve physical fitness, skill
and looks for footwork training which is better for
improving leg muscle strength applied in footstep
exercises that influence footwork training on leg
muscle strength.

The aims of this study are to evaluate the effect
of footwork training ten repetitions two sets and
footwork five repetitions four sets to increase leg
muscle strength and to prove ten-foot repetitions
two sets of footwork training better than footwork
training five repetitions four sets against the
improvement of leg muscle strength among male
students of badminton achievement coaching
Undiksha in 2016.

METHODS

This study used randomized pretest-posttest with
control group design.* We divided two groups
namely group 1 and group 2, each group consists
of 21 participants. Both groups were given an initial
test of leg muscle strength (kg). Group 1 was given
footwork training ten repetitions two sets and
group 2 was given footwork training five repetitions
four sets, each training was given for six weeks, with
training frequency three times a week i.e. Monday,
Wednesday, and Friday. Morning training time
was 07.30-09.00 A.M. and afternoon training was
04.30-06.00 PM. was held at Sports Building of the
Faculty of Sport and Health Undiksha and Santo
Paulus Singaraja Sports Building, from February 15
to April 8 in 2016. The benefits received by the study
participants were increased leg muscle strength due
to badminton footwork training. The risk that the
study participants likely experienced were a minor
injury to the leg area such as muscle pain. Yet, no
need to worry about the injury because the body
will adapt to the training given. We provided the
recovery time or rest time to regenerate the body to
return it in maximum function.

We chose male students of achievement coaching
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badminton of Undiksha of the 2016 school year
as the participant in our study, in total there are
50 students who fulfilled the criteria of inclusion
and exclusion. The ordinal pairing technique is a
method of dividing the research sample into several
groups in order to have the same ability, it aims to
maintain the homogeneity or similarity between
the treatment group and the appeal group.® The
research sampling technique is simple random
sampling. We found 42 students were taken as
research samples and divided into two groups by
ordinal pairing, and each group was 21 participants.

Badminton footwork training ten repetitions
two sets is a physical training of badminton with
movements of the footsteps that regulate the body
to all corners of the court for controlling and
positioning the body in such a way as to facilitate
the movement of hitting the shuttlecock according
to its position. The goal is touching the angles of
the court, as much as 20 times (ten repetitions two
sets in 20-30 seconds per set, inter break for 30
seconds). The footsteps movement to the corner of
the court two to six steps. While training footwork
five repetitions four sets is a physical training of
badminton footsteps movement for controlling and
positioning the body in such a way to all angles of
the court so as to facilitate the movement to hit the
shuttlecock according to the position. The goal is
touching the angle of the court, as much as 20 times
(five repetitions four sets in 20 to 30 seconds per set,
inter break for 30 seconds), while the movement
of the footsteps to the court is the same as the
opposite group. Leg muscle strength is the ability
of a muscle or muscle group to overcome a burden
of resistance. To measure the ability of leg muscle
strength, we used a leg dynamometer. The amount
of leg muscle strength that can be seen in the tool
and recorded the number or value of most of the
three forces performed.

The data obtained were analyzed with the help
of a statistic program service solution (SPSS) 16.0
at the significance level a= 0.05. The difference of
training effect in this study was tested with paired
sample T-test and independent sample T-test
which was preceded by normality and homogeneity
test. Paired samples T-test was used to analyze
differences in intra-group leg muscle strength
results before and after training in both treatment
groups because the data were normally distributed
and homogeneous. The meaning limit of a= 0.05.
Independent samples T-test was used to analyze
differences in leg muscle strength results between
treatment groups, both before and after treatment.
The analysis was considered significant if the
p-value was <0.05.
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RESULTS

The characteristics of the samples analyzed include;
age, height, weight, and body mass index were
represented in Table 1. Those results showed no
significant difference between age, height, body
weight, and body mass index of the two groups

Table 1. Physical characteristics of students
Characteristics Group 1 Group 2 P
N Mean SD Mean SD
Age (year) 21 20.71 1,27 20.14 1.06 0.12
Height (cm) 21 169.00 5.08 168.00 5.78 0.32
Weight (kg) 21 64.19 6,68 62.00 8.44 0.35
Body Mass Index 21 22.25 1,62 22.16 2.96 0.48
Table2. Normality and homogeneity results of leg muscle strength

data pre- and post-training
(P) Normality test

(P) Homogeneity

Variable Training __ (Shapiro Wilk test) test (Levene
Group1  Group 2 test)
Leg muscles strength Before 0.95 0.83 0.82
(kg) After 0.95 0.28 0.98
Table 3. Mean differential strength of leg muscles pre- and post-
intergroup training
Leg muscles strength (kg) N Mean = SD T P
Group 1
Before training 21 114.19 £ 33.13
-16.85 0.00
After training 183.19 + 33.56
Group 2
Before training 21 113.05 £ 31.30
-7.37 0.00
After training 141.10 £ 34.91

Table 4. The improvement of leg muscle strength pre- and post-
intergroup training

. . Mean = SD
Variable Training T P
Group 1 Group 2
Leg muscles Before 11419 £33.13  113.05+31.30 0.11  0.90
strength (kg) After 183.19+33.56  141.10 £34.91 398  0.00
Table 5. Percentage of leg muscle strength
Group 1 Group 2
Leg musc(:(es)strength (Footwork ten (Footwork five
9 repetitions two sets) repetitions four sets)
Before Training (T1) 114,19 113,05
After Training (T2) 183,19 141,10
Increase Difference (T2- 69 28,05
T1)
Percentage Increase 60% 25%

before the training (p>0.05), thereby each group
has the same physical character and ability. Table
2 shows that the data was normally distributed so
that further tests using a parametric statistic test.
Normality test by Shapiro-Wilk test shows that the
data is normally distributed. The Levene test shows
that the data is homogeneous (p>0.05).

Table 3 shows that the average strength of leg
muscle pre-and post-training between the two
groups has a p-value smaller than 0.05. This shows
that the mean muscle strength of the leg after
training in each group has a significant difference
(p<0.05). Thus, the difference in the average of leg
muscle strength pre-training between group 1 and
group 2 was comparable. The difference in leg muscle
strength after training was significantly different,
which means the difference in the outcomes was due
to differences in repetition and set in the training
of each group. The average muscle strength of the
leg between pre-and post-training in group 1 and
group 2 had a p-value less than 0.05. It means that
groups 1 and group 2 have a significant difference in
leg muscle strength between pre-and post-training.
Hence the proven hypothesis, badminton footwork
training ten repetitions two sets and five repetitions
of four sets can increase leg muscle strength.

To determine the increase in leg muscle strength
between the two groups both pre-and post-training.
Table 4 shows that the mean leg muscle strength
pre-training between the two training groups has
a p-value greater than 0.05, whereas after training
has a p-value of less than 0.05. This means that the
mean leg muscle strength data pre-training between
the two groups did not differ significantly (p>0.05).
Thus, the mean leg muscle strength pre-training
is comparable. While the difference in leg muscle
strength after training was significantly different
(p<0.05), meaning the result of leg muscle strength
between group 1 and group 2 was significantly
different.

After six weeks of training, there is a difference
in the increase and percentage. The percentage
increase in leg muscle strength in both groups, use
the following formula: P= (T2-T1)/T1x100%.°

Table 5 shows that the increased muscle strength
of the leg after training in group 1 was greater than
in group 2. This showed that both treatment groups
had an increased effect after being given footwork
training. The percentage increase in leg muscle
strength in group 1 training gave a better impact
than group 2 training. Hence the hypothesis was
proved where the improvement that occurred in
group 1 with footwork training ten repetition two
sets was better than group 2 who did footwork
training five repetitions four sets in boost leg
muscles increase.
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DISCUSSION

The effect of badminton footwork training ten
repetitions two sets can improve leg muscle strength.
The increased ability of leg muscle strength in each
group is caused by badminton footwork training,
this is reasonable because the training is carried out
for six weeks with a frequency of three times a week
in accordance with the recommended training dose
so as to enable the beneficial ability of leg muscle
strength where there is an adaptation of muscle
contraction to the giving of weight given during the
training. Training provided within 6-8 weeks will
have a constant result, in which the body has been
adapted to the training.’”

Footwork training is training that prepares
leg and leg muscles to work more effectively and
efficiently. Robust muscle activity causes muscle
size to increase. The diameter of each muscle fiber
increases, sarcolemma increases, and the fibers get
the nutrients and metabolic intermediates such
as adenosine triphosphate, keratin phosphate,
mitochondrial interstellar lipid glycogen increases,
myofibril also increase in number and size. Muscle
hypertrophy improves muscle strength and nutrient
mechanisms to maintain increased mobility.
Muscle activity is very strong although only a few
minutes occur every day. Long muscle activity
increases muscle endurance, leading to an increase
in oxidative enzymes, myoglobulins, and blood
capillaries that are essential for increased muscle
metabolism.®

Physical training that is applied systematically,
regularly, and measurably with sufficient dosage
and time, will lead to physiological changes that
lead to greater energy-producing ability and
improve physical appearance. The proper types of
physical training will provide changes that include
anaerobic substrate enhancement such as adenosine
triphosphate-phosphocreatine (ATP-PC), creatine,
and glycogen as well as an increase in the amount
and activity of enzymes in metabolic processes in
the body. The effect of regular training will lead
to muscle hypertrophy, this is due to the number
of myofibrils, fibrils size, capillary vessel density,
nerves, tendons, ligaments and total contractile
amounts especially myosin contractile proteins
increased proportionally. Changes in muscle fibers
do not all occur at the same rate, a greater increase
occurs in white muscle fibers (fast-twitch) resulting
in increased muscle contraction velocity.’

In muscle strength training, increased muscle
strength was initially caused by improved motor
nervous system controls such as alignment of motor
unit recruitment, decreased autogenous inhibition
of Golgi organ tendons, agonist muscle coagulation,
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and antagonists as well as motor impulse
frequency to motor units. Structural changes may
occur as a result of strength training, both in the
neuromuscular junction and in muscle fibers.
Muscle enlargement, also called muscle hypertrophy
can occur as a result of muscle strength training.
In hypertrophic muscle, there is an increase in the
number of myofibrils, actin filaments and myosin,
sarcoplasm, and other supporting tissues.'

Footwork training ten repetitions two sets has a
type of workload centered on the movement of step
foot to the corner of the court involving leg muscles
and done repeatedly that will provide stress on the
leg muscle component so that the leg muscles have
muscle hypertrophy. Muscle hypertrophy is caused
by an increase in the number and size of muscle
cells and fibers. Through an increase in the size and
number of leg muscle fiber cells, it will increase leg
muscle strength."

The effect of badminton footwork training
five repetitions four sets can improve leg muscle
strength. Effect of badminton footwork training
five repetitions four sets on leg muscular ability
mainly occurs in motor units (nerves and muscles),
coordination of antagonistic muscle contractions,
and synchronization in training. Neural adaptations
increase strength and improve coordination.
The proper type and dose of training will have a
beneficial impact on the athlete. Trained athletes will
look like mild but strong and graceful movements.
This movement, due to neural coordination control
of muscle movement, with increased contractile
capacity and synchronization in the release of
energy from elastic components in muscle cells.
This nerve adaptation includes reflex motor
units for contraction, improved coordination of
antagonist muscle groups, and decreased inhibition
of the Golgi tendon organ.’

Assessment of the ability of muscle work is the
maximum strength of muscles that produce a force
on a muscle contraction, also called muscle strength
and muscle endurance in maintaining contraction
(muscle work), called muscle endurance. Skeletal
muscle demonstrates great changeability or
plasticity in responding to various forms of
training. This plasticity is a different adaptation
of contraction activity due to different forms of
exercise, which in this case is strength training. At
the cellular level, exercise adaptation can be seen as
the accumulation of a number of proteins whose
main cause is the change in gene expression. At
the organ level, these differences appear as skeletal
muscles of different characteristics."

During the anaerobic physical training in this
case the badminton footwork training, the depleted
energy reserves are ATP and PC, so in ATP and PC
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spare foot ATP training steps run out after stepping a
few seconds with high speed. Recovery of anaerobic
physical energy training is charging ATP and PCs
in the muscle that has been drained during activity.
The break interval is the time between the work
interval or set. The purpose of rest is for recovery
after doing work." The ability of the circulatory
system to transport blood from the inactive part to
the active part and the ability of the tissue to absorb
the blood is illustrated by the difference in blood
oxygen content of the arteries and veins. The effect
of exercise on blood volume depends on the type
of training, intensity, state, and acclimatization in
an area. Athletes able to drain most of their blood
to the muscles that are working during the course
of the training will have a significant difference in
blood content between the arteries and veins, since
the active muscle absorbs more oxygen from the
blood, rather than inactive tissues."

Badminton players who have muscle capacity
with more mitochondria will be better able to absorb
oxygen from the blood. In the optimal training
footwork five repetitions four sets, hypertrophy is
seen in both slow-twitch (ST) and fast-twitch (FT)
muscle fibers. The form of badminton footwork
training results in the second hypertrophy of the
muscle fibers so that the number of mitochondria
increases and automatically increases the process of
oxygen uptake and muscle strength.”” Badminton
footwork training ten repetition two better set
compared five repetitions four sets to increase leg
muscle strength. Muscle strength is more effective
to be given the burden of exercise above its ability.
It aims to adapt the functional body, so as to
increase muscle strength. Exercises that use weight
training below or above the ability will only keep
the strength to remain stable, but will not increase
it. With this principle of excess burden, the muscle
groups will develop their strength -effectively.
Increasing the load performed must be heavier
than the previous practice on the threshold of
sensitivity. The application of the load-increasing
system is called progressive overloading. By the
time the athlete has been strong, the heavy load will
feel light. The loading of working muscles should
be increased gradually during the exercise program
by counting the number of repetitions that can be
performed before the fatigue. Muscles will work
on areas slightly above their abilities called by the
principle of gradual improvement.'*

Based on research to increase muscle strength,
with a volume of two to ten repetition maximum
in one to three sets, with density or frequency of
two to four times a week gives better results. The
training dosage to increase muscle strength to work
well is high intensity (70 to 100%) with low volumes

ORIGINAL ARTICLE

training (six to ten repetition and three to five sets)
and frequency (two to three times a week).” In this
case, it is very appropriate for training ten footwork
repetition two sets in improving muscle ability.
Compared with the five footwork training of four
repetitions, the exercise volume is five repetitions,
four sets with three times a week, then with low
intensity and high volume (repetition and set), the
resulting increased muscle endurance.” So very
proper training badminton footwork ten repetitions
two sets with 80% training intensity to increase leg
muscle strength because it includes high intensity
resulting in increased muscle strength."* In training
footwork, ten repetitions four sets with high
volume, low intensity, and frequency of exercise
three times a week is perfect for improving leg
muscle endurance.

The system set is a weight training by doing
some repetition of a form of exercise which is then
interspersed with breaks every set. Originally, the
number of repetitions sets in this study is two sets of
ten repetitions. Training program with a set system
for several muscle groups as follows: 1) sets I = 10
repetitions at load 50% of load weight; 2) sets II =
10 repetitions at load 75% of load; 3) sets III = 10
repetition at full load." The implementation of the
progressive overloading system in this study used
the training load of two sets of ten repetitions at 75%
load where the weight of the exercise was not too
heavy that the athlete could not possibly overcome
because it could damage the body’s physiological
system or could cause sports injury.

Better training of badminton footwork ten
repetitions two sets of five repetitions four sets in
increasing leg muscle strength can be caused by
set differences and repetition during training that
will affect the energy consumption during exercise.
Therefore, the weight of the body load required in
the ten-second repetition football ten badminton
training sets is greater than the five repetitions of
four sets. The difference in weight-weighted use
during training led to the adaptation of the body’s
physiological responses to the training given that
recurrent stretching of the muscles caused a greater
contraction or impetus in accordance with the
principle of excess burden.” Then, group 1 becomes
more effective than group 2 in improving the ability
of leg muscle strength, because the sample of study
in group 1 has the opportunity to move more step
by holding the weight of the body load longer so
that the body will adapt to the treatment. While the
study sample in group 2, performs the same footstep
movement but the shorter repetition of each set,
which holds the lighter weight of the body so that it
adapts to the weight given during the training. This
factor leads to a larger group 1 training burden and
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