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Abstract 
________________________________________________________ 

This research shows the importance of this type of exercise in 

badminton to improve footwork skills. The research aimed to 

determine the effect of hurdle drills and shadow training on 

footwork and which exercises are the most effective. This research 

uses a quantitative approach method with a quasi-experimental 

design. The sample involved in this study consisted of 30 PB 

athletes. Sampurna Sumedang, aged 10-14, was selected using 

purposive sampling techniques. This study involved three groups; 

One control group was a conventional exercise, and two 

experimental groups were doing hurdle drills and shadow exercises. 

Pretest and posttest data were obtained using Tohar's badminton 

footwork research instrument. Data processing and analysis using 

ANAVA: Sig. value 0.03 < α = 0.05, meaning significant 

differences from each group to footwork. The post hoc test showed 

the results of a hurdle drill with a value of 15.30, shadow training 

with a result of 14.70, and a control group with a value of 13.60. In 

conclusion, hurdle drill training, shadow training, and conventional 

training are effective in badminton footwork. The results of this 

study show that hurdle drill exercises are better than shadow 

exercises and conventional exercises because they are more varied 

and efficient. 
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INTRODUCTION  

Badminton requires a lot of 

movement on the court to play. Players must 

be able to change positions suddenly, jump, 

and pass the entire field (Primary, 2021). In 

its achievement, players must master good 

and quality basic techniques, which require 

fast, strong, and efficient footwork so that 

hitting the shuttlecock is varied and 

effective. Fatih Yuksel & Aydos (2017) 

stated in badminton; there is a saying: if the 

athlete's foot movements are fast, regular, 

rhythmic, and harmonious, then he will 

succeed. The winning player assumes that 

he has better conditions for the area of the 

field where the opponent throws 

shuttlecocks because he can make more 

movements on the field (Valldecabres et al., 

2020). Footwork movements are relatively 

easy to reach the field with 6 directions, 

namely to the right and left front court, right 

and left center court, and right and left 

backcourt (Chiu et al., 2020). The basic 

principle for players using the right grip is 

that the right foot should be at the end of 

each step. Which is used in badminton to 

maintain body and movement efficiently. 

This demands badminton athletes must 

change their mindset on the court and use 

flexible footwork agility correctly (Huang 

&; Zhang, 2021). 

Hurdle drill is a facet of motion of 

obstacles on the track by changing direction 

quickly and precisely, while emphasizing 

the body's weight to move up to a certain 

point, which can help improve the 

improvisation of movement quality because 

the exercise is fast and efficient (Baidilllah 

et al., 2023; Mudariani et al., 2021). This 

hurdle drill exercise can be adjusted and 

varied depending on the needs of athletes 

and creates active and fun learning 

motivation (Arif et al., 2021; Sham et al., 

2023). Obstacles are carried out to the 

development of various avoidance 

exercises, changes in body direction, leg 

power, and coordination that increase 

stamina, coordination, agility, and speed in 

various sports (Pamungkas et al., 2023; 

Pranyoto &. The shadow exercises are 

intended to train agile leg movements. This 

includes running after the shuttlecock to the 

right, left, forward, or backward, stepping 

fast, and jumping to perform while hitting 

the shadow (Ihsan et al., 2023). The shadow 

position is on the field with punches that can 

improve the physical condition for field 

endurance, speed, anticipation, and timing 

(Nirendan &. Hamid & Aminuddin (2019) 

shadow exercises can also be done by taking 

a shuttlecock of a certain field point that is 

moved to the center of the field or on the 

contrary. 

The development of an outstanding 

athlete is greatly influenced by footwork, so 

coaches must be careful in providing the 

right training program to produce results 

(Aryanti et al., 2022; Putra et al., 2023). In 

the end, all those forward, backward, and 

sideways movements can be directed, but 

players will often fall because they are 

tripping on their own feet if they are not 

proficient in using Suharto's footwork 

techniques (Pratama, 2021). The 

performance of good physical condition is 

needed to improve if they can run and 

change direction quickly and precisely 

without losing balance Praja et al., (2020). 

But many players still have not been able to 

perform optimally because of the lack of 

effectiveness of the footwork itself. The 

Badminton Championship was organized by 

PBSI Sumedang x Eagle CUP 2023 during 

this new competition. Such conditions can 

cause difficulties in coordinating footsteps 

when the opponent makes a punch or attack. 

The return of the opponent's punch is often 

late and if the return of the ball is successful 

then it will usually be liable. Then in chasing 

the shuttlecock, it will be bounced back 

because it moves to the corner of the court, 

and the power will be quickly drained.  

Players will lose the opportunity to earn 

points if they do not pay attention to this. 

Therefore, footwork in badminton should be 

the main focus when playing and practicing. 

Athletes must be trained thoroughly to move 
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their legs systematically and with proper 

movements (Chandrakumar &; Ramesh, 

2015). Solutions to the problems raised 

above can be found, namely hurdle drills 

and shadow exercises. Hamid & Aminuddin 

(2019) examined that using footwork 

exercises affects speed in PBSI Tanah Laut 

badminton players aged 12-15. The 

footwork exercise used is shadow 6. 

Nirendan & Murugavel (2019), in their 

research, showed the influence of shadow 

training results on the motor fitness 

component of badminton players. Sely 

(2021), in his research did not show a 

significant difference between 6-inch hurdle 

training and 12-inch hurdle training on 

footwork in badminton players.  

Players can do hurdle drills and 

shadow exercises for improved footwork by 

applying the exercises to badminton. The 

novelty contained in this study is that no one 

has examined the urgency of hurdle drills 

and shadow training on the footwork of 

badminton players. In this study, researchers 

tried to prove that hurdle drill and shadow 

training methods and compared which 

exercises were most effective for improving 

footwork.  The goal is to have implications 

for footwork training methods in athlete 

training and encourage an increase in the 

competitive level of badminton players. 

METHODS  

This researcher used a quantitative 

approach with a Quasi quasi-experimental 

design research design. This experimental 

and control group design did not use 

random techniques (Mukhid, 2021). 

Researchers tried to prove each group's 

training in 30 PB male and female athletes. 

Mutiara Sampurna Sumedang has an age 

range of 10-14 years. Purposive sampling 

with criteria of athletes who have received 

physical training and athletes who have 

been training for 1 year. Match Subject uses 

group balancing with ordinal pairing with 

ranking such as Sutrisno Hadi's ABBA 

pattern (Pratama, 2021). Tohar's footwork 

instrument has a validity of 0.706 and a 

reliability of 0.808 (Ihsan et al., 2023). 

Tools and Equipment: (1) Stopwatch and 

whistle, (2) Plaster or ribbon, (3) Test form 

and stationery. During the footwork test, 

players stepped into 6 points, namely 

forward right-left, sideways right-left, and 

backward right-left for 30 seconds. This 

study was conducted for 14 meetings, 

including pretest-posttest and treatment 

using hurdle drills and shadow exercises as 

well as conventional exercises for the 

control group. According to Juliantine, 

Yudiana, and Subarjah (Ardhia et al., 2022) 

the frequency of exercising is at least three 

times a week, and the duration of exercise 

is at least four to six weeks. For training 

intensity, it uses the principle of the 

overload loading paradigm proposed by 

Bompa & Gregory (Wiyanto, 2020). Test 

normality and homogeneity with the level 

of Sig. α = 0.05. Effect test used with 

ANAVA using IBM SPSS Statistic 20 for 

windows 

RESULT  
 

 

Fig 1. Graphic footwork result 

Based on the table analysis above, the 

footwork results in badminton games show 

the lowest score of 10 and the highest score 

of 17. The average result of the hurdle drill 

training group at the time of the pretest was 

13.2, and at the time of the post-test, it was 

15.3. The average results of the shadow 

exercise group at the time of the pretest 

were 13, and at the time of the posttest, it 

was 14.7. The average result of the control 
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group at the time of the pretest was 12.9 

and at the time of posttest was 13.6. 

Acquisition of research data in the field 

with results from pretest and posttest. A 

normality test is performed, then a 

homogeneity test, and a hypothesis test 

using statistics. The results of Shapiro 

Wilk's normality test are as follows. 

Table 1. Normality test 
Hasil Tes (p-value) Shapiro 

Wilk 

Pretest Hurdle .225 Normal 

Posttest Hurdle .140 Normal 

Pretest Shadow .341 Normal 

Posttest Shadow .102 Normal 

Pretest Control .646 Normal 

Postest Control .198 Normal 

The normality test shown in the 

posttest data was obtained after treatment 

and calculated using Shapiro Wilk's 

formula with the IBM SPSS 20 program. 

The data can be normally distributed if the 

significant value obtained is greater than 

Sig. > 0.05, then Ho is accepted.  

Tabel 2.  Homogeneity test 
Levene 

statistic 
df1 df2 Sig. 

.071 2 27 .932 

The results of statistical analysis of  

variance similarity data between pretest 

and posttest are greater than 0.05, which 

shows that the data of this study are 

homogeneous.  

Table 3. Multiple correlation test 
Change Statistics 

R Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

.520 3.786 2 7 
.077 

 

a. Predictors: (Constant), Shadow, Hurdle 

The above values show Sig. 0.077 

> 0.05, meaning there is no significant 

relationship. This is a prerequisite test, so 

the data is said to be random or unrelated. 

 

 

Tabel 4. Anova 

Posttest 

 Sum of 

Squares 

d

f 

Mean 

Square 

F Sig. 

Between 

Groups 

14.867 2 7.433 3.816 .035 

In the one way anova analysis test, 

table 4 shows the results of Sig. 0.034 > 

0.05, so it can be concluded that there are 

significant differences from the three 

groups in this study. Based on the 

hypothesis analysis, the value of the three 

groups exceeds the significance value of 

the hypothesis, namely Sig. α = 0.05, 

which means there are significant 

differences in the groups: Hurdle drills, 

shadow drills, and controls.  

Tabel 5. Post Hoc 
Posttest 

Tukey HSD 

Kelompok N 
Subset 

1 2 

Control 10 13.60  

Shadow 10 14.70 14.70 

Hurdle 10  15.30 

Sig.  .201 .607 

 

a. Uses Harmonic Mean Sample Size = 10.000. 

In the analysis of the post hoc test 

using the Tukey method from the post-test 

results, the average results of the hurdle 

drill exercise experimental data were 

obtained with a value of 15.30, shadow 

exercise with a value of 14.70, and the 

control group with a value of 13.60. The 

chart can be seen in the picture below: 

 

  
Fig. 2 . Graph of the Average Results of the 

Third Posttest of Exercise 
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The graph shows the differences 

and comparisons between groups: Hurdle 

drill with a score of 15.30, shadow exercise 

with a result of 14.70, and a control group 

with a value of 13.60. The analysis showed 

that the hurdle drill and shadow training 

groups were more effective than the 

control group. With the results of hurdle 

drill training of 15.30, it can be interpreted 

that the results are more effective than the 

results of shadow training on footwork in 

badminton games. 

DISCUSSION  

Footwork is considered a basic 

motion in the game of badminton. It is to 

determine the right foot position to take the 

shuttlecock. The feet are used in badminton 

games to support the body and allow 

efficient movement (Nugraha et al., 2018). 

In every exercise group program, some 

movements can help badminton players 

improve foot technique, as this type of 

exercise requires the ability to change body 

position quickly while staying in the most 

appropriate foot position. The results of the 

data analysis showed an increase in each 

group from the footwork results of athletes 

in the PB children's age group. Sampurna 

Sumedang Pearl. The exercise program 

given is quite varied and not boring, each 

group has enough exercise programs to 

attract the attention of athletes. Sex 

differences also stand out in terms of results. 

Namely, men show better results compared 

to women, according to the criteria at the 

age of the sample of 10-14 years with a 

period of growth, men tend to have greater 

strength and endurance (Wiyanto, 2020).  

Data processing by IBM SPSS 20 for 

windows showed significant differences 

from the three groups of training methods. 

With the one-way anova test and post hoc 

test of the hurdle, shadow, and conventional 

training group, there is an effect on 

improving footwork in badminton players. 

This can be seen in Table 4. In the one-way 

test, ANOVA showed a significance value 

of 0.3, smaller than 0.5. Then, the post hoc 

test from Table 5 showed the results of 

hurdle training of 15.30 greater than the 

control group, which got a value of 13.60. 

This corresponds to the naivety on the 

pretest average of 13.2 and at the time of the 

posttest of 15.3. So, hurdle training 

influences footwork in badminton players. 

Table 5 also shows the results of shadow 

training with values of 14.70 > 13.60 in the 

control group. This is evidenced by the 

average pretest of 13 and 14.7 during the 

posttest. So, the effectiveness of shadow 

training on footwork in badminton games. 

The difference in comparison results 

between the hurdle drill training group was 

higher than that of the shadow training 

group, with results of 15.30. These 

differences are listed in Fig 1. Shows the 

existence of a graph of differences between 

the 3 groups. It can be stated that the results 

of hurdle drill training are more effective 

than shadow training on footwork in 

badminton games.  

The research results, supported by 

carefully planned exercises and conducted 

under the guidance and supervision of a 

coach, are the only way to achieve optimal 

performance. Continuous and systematic 

coaching is needed to improve overall sports 

achievement (Ardhia et al., 2022). 

Lengkana et al., (2020) If achievement 

sports are done from a young age, it can be 

successful, but it is done in a sustainable and 

coordinated manner with guidance from 

sports coaches. To achieve maximum 

achievement and good mastery skills, the 

players must have been given basic 

technique training starting from an early 

age.  

The hurdle drill training method has 

advantages regarding variety and 

innovation for athletes, so athletes will be 

challenged and interested in completing 

training sessions (Ismoko &; Sukoco, 

2013). Players can adjust to the direction of 

motion of their footwork position, meaning 

that when they hold the racket with their 

right hand, the appropriate step to apply is 



Copyright © 2024 Indra Ferdiansyah Kurniawan et al  / Kinestetik : Jurnal Ilmiah 

Pendidikan Jasmani 8 (1) (2024) 

 

151 

to propagate on the right foot, which is the 

final support when he does footwork. 

Moves such as jump smashes and drop 

shots in hurdle drills are similar to jumps 

performed while playing on the court. The 

shadow training method increases the 

efficiency of footwork in badminton 

players. This method is done with the help 

of a shuttlecock that is stored at a certain 

point so that the athlete moves to and fro 

while still paying attention to the direction 

of the pedestal toe. Various shadow lob 

partner exercises can train athletes' 

reactions in doing footwork. This is related 

to when he is on the badminton court. 

As a result, the training program 

results in the direction of footwork in the 

field. Anticipation and late reactions can 

cause irregular setting of the step towards 

the shuttlecock. The help of hurdle and 

shadow training methods showed 

improvement when he showed good results 

in the final test. This means that the 

forehand position can be done by 

improvising movements from the results of 

the exercises of the two methods because it 

is considered that the position of every 

corner of the field has been mastered. 

Every position that becomes difficult for 

athletes' footwork is the backhand position 

because it moves towards the back corner 

of the opponent's fulcrum, that is, the 

backhand. Players must step as little as 

possible in the direction in which the 

shuttlecock comes to intercept the 

direction of the shuttlecock to deliver a 

blow in the desired direction (Luo et al., 

2022). 

These training methods can be 

applied to each category, namely beginners 

to achievements. However, the hurdle drill 

training method cannot be applied to the 

beginner category because it is a 

movement on a track involving jumping 

feet, so it is a little difficult for athletes 

without physical training.  (2013) states 

that athletes must have good strength and 

speed before training with hurdle drills 

because the risk of injury will increase. 

Hurdle drills will be suitable for athletes 

who have received physical training and 

are at an advanced level of achievement.  

CONCLUSION  

Based on the discussion of the 

research data results, the conclusion is that 

hurdle drills and shadow training are 

effective in badminton footwork. In 

increasing the effectiveness of each group, 

the results of hurdle training were superior 

to conventional exercises, and shadow 

exercises were somewhere in between. This 

is because more efficiently performed, 

innovative, and challenging obstacle 

courses are recommended for advanced and 

accomplished athletes (non-beginners). The 

results of this study are expected to be 

useful regarding training techniques that 

can help athletes achieve better levels of 

achievement. Based on this research can be 

used in all categories of beginner to 

achievement players, but hurdle drills are 

recommended for advanced and 

achievement athletes (non-beginners) 

ACKNOWLEDGEMENT  

The author would like to thank PB. 

Mutiara Sampurna, UPI PGSD Physical 

Education Study Program, supervisor and 

all lecturers, fellow UPI PGSD Physical 

Education students class of 2020, and 

especially family and parents, for their 

support so that this article can be 

completed.. 

REFERENCES  

Ardhia, F., Fauzi, R., & Dinangsit, D. 

(2022). The Effect Of Predictable And 

Unpredictable Training On The Speed 

Of Footwork In Badminton. 

Kinestetik : Jurnal Ilmiah Pendidikan 

Jasmani, 6(4), 731–736. 

Https://Doi.Org/10.33369/Jk.V6i4.25

561 

Arif, Y., Louk, M. J. H., Neolaka, E. S., 



Copyright © 2024 Indra Ferdiansyah Kurniawan et al  / Kinestetik : Jurnal Ilmiah 

Pendidikan Jasmani 8 (1) (2024) 

 

152 

Siahaan, J. M., & Aisyiah, I. K. 

(2021). Pelatihan Penggunaan Alat 

Hurdle Drills Dan Ladder Drills Bagi 

Guru Pendidikan Jasmani Dalam 

Pembelajaran Penjas Di Kota Kupang 

Provinsi Nusa Tenggara Timur. 

Dharma Raflesia : Jurnal Ilmiah 

Pengembangan Dan Penerapan Ipteks, 

19(2), 346–355. 

Https://Doi.Org/10.33369/Dr.V19i2.1

8218 

Aryanti, S., Victorian, A. R., Solahuddin, 

S., & Azhar, S. (2022). Testing Media 

Products Using Videos For Learning. 

Kinestetik : Jurnal Ilmiah Pendidikan 

Jasmani, 6(74), 17–22. 

Https://Doi.Org/10.33369/Jk.V6i1.20

879 

Baidilllah, Arifin, S., & Mashud. (2023). 

Meningkatkan Keterampilan Gerak 

Kata “ Empi ” Melalui Kombinasi 

Latihan Hurdle Drill Dan Imagery 

Karateka Lemkari Banjarmasin. 

Multilateral Jurnal Pendidikan 

Jasmani Dan Olahraga, 22(4), 26–37. 

Https://Doi.Org/Http://Dx.Doi.Org/10

.20527/Multilateral.V22i4.16647 

Magister 

Chandrakumar, N., & Ramesh, C. (2015). 

Effect Of Ladder And Saq Training 

On Speed And Agility Among Sports 

Club Badminton Players. International 

Journal Of Applied Research, 1(12), 

527–529. 

Www.Allresearchjournal.Com 

Chiu, Y. L., Tsai, C. L., Sung, W. H., & 

Tsai, Y. J. (2020). Feasibility Of 

Smartphone-Based Badminton 

Footwork Performance Assessment 

System. Sensors Mdpi, 20(21), 1–11. 

Https://Doi.Org/10.3390/S20216035 

Hamid, A., & Aminuddin, M. (2019). 

Pengaruh Latihan Footwork Terhadap 

Agility Pada Pemain Bulutangkis Pbsi 

Tanah Laut Usia 12-15. Multilateral 

Jurnal Pendidikan Jasmani Dan 

Olahraga, 18(1), 51–55. 

Https://Doi.Org/10.20527/Multilatera

l.V18i1.6568 

Huang, W., & Zhang, F. (2021). 

Application Of Core Strength Training 

In Badminton Footwork Teaching 

With Computer Aid. Journal Of 

Physics: Conference Series, 1992(2), 

1–4. Https://Doi.Org/10.1088/1742-

6596/1992/2/022091 

Ihsan, F., Nasrulloh, A., & Yuniana, R. 

(2023). Effectiveness Of Shadow 

Training Using Badminton Steps 

Application In Increasing Footwork 

Agility On Badminton Athlete. 

Sportske Nauke I Zdravlje, 13(1), 23–

30. 

Https://Doi.Org/10.7251/Ssh2301023

i 

Ismoko, A. P., & Sukoco, P. (2013). 

Pengaruh Metode Latihan Dan 

Koordinasi Terhadap Power Tungkai 

Atlet Bola Voli Junior Putri. Jurnal 

Keolahragaan, 1(1), 1–12. 

Https://Doi.Org/10.21831/Jk.V1i1.23

39 

Lengkana, A. S., Suherman, A., Saptani, E., 

& Nugraha, R. G. (2020). Dukungan 

Sosial Orang Tua Dan Self-Esteem 

(Penelitian Terhadap Tim Kabupaten 

Sumedang Di Ajang O2sn Jawa 

Barat). Jossae : Journal Of Sport 

Science And Education, 5(1), 1–11. 

Https://Doi.Org/10.26740/Jossae.V5n

1.P1-11 

Luo, J., Hu, Y., Davids, K., Zhang, D., 

Gouin, C., Li, X., & Xu, X. (2022). 

Vision-Based Movement Recognition 

Reveals Badminton Player Footwork 

Using Deep Learning And Binocular 

Positioning. Heliyon, 8(8), 1–13. 

Https://Doi.Org/10.1016/J.Heliyon.20

22.E10089 

Mudariani, N. W., Artanayasa, I. W., & 

Sudiana, I. K. (2021). Pengaruh 

Pelatihan Hurdle Drill Dan Dot Drill 

Terhadap Kelincahan Dan Kekuatan 

Otot Tungkai. Multilateral : Jurnal 

Pendidikan Jasmani Dan Olahraga, 

20(3), 266–278. 

Https://Doi.Org/10.20527/Multilatera

l.V20i3.11617 



Copyright © 2024 Indra Ferdiansyah Kurniawan et al  / Kinestetik : Jurnal Ilmiah 

Pendidikan Jasmani 8 (1) (2024) 

 

153 

Mukhid, A. (2021). Metodologi Penelitian 

Pendekatan Kuantitatif. In S. R. 

Wahyuningrum (Ed.), Cv. Jakad 

Media Publishing (1 Ed.). 

Nirendan, J., & Murugavel, K. (2019). 

Effect Of Shadow Training On Motor 

Fitness Components Of Badminton 

Players. International Journal Of 

Physiology, Sports And Physical 

Education, 1(2), 4–6. 

Www.Physicaleducationjournal.Net 

Nugraha, E., Susilawati, D., & Mulyanto, 

R. (2018). Pengaruh Latihan 

Kelincahan Terhadap Kemampuan 

Footwork Permainan Bulutangkis. 

Sportive, 3(1), 511–520. 

Pamungkas, G., Sumaryanto, Komarudin, 

Prasetyo, Y., Sabillah, M., & Saryono. 

(2023). The Influence Of Hurdle Drill, 

Ladder Drill, And Agility Training On 

Women’s Football Skills. Retos, 50, 

127–133. 

Https://Doi.Org/10.47197/Retos.V50.

99770 

Praja, H. N., Yudha, R. P., Sundari, S., & 

Nugroho, W. A. (2020). 

Reproductivity And Validity Analysis 

Of Badminton Player Cognitive 

Performance Using Badminton 

Reaction Inhibition Test (Brit). 

Kinestetik : Jurnal Ilmiah Pendidikan 

Jasmani, 4(2), 175–183. 

Https://Doi.Org/10.33369/Jk.V4i2.12

543 

Pranyoto, F. S., & Suharjana, S. (2019). 

The Influence Of Agility Hurdle 

Drills, Agility Ring Drills, And Speed 

Exercises On Determination. Quality 

In Sport, 5(4), 21–27. 

Https://Doi.Org/10.12775/Qs.2019.02

1 

Pratama, S. (2021). Pengaruh Latihan 

Agility Hurdle Drills 6 Inch Dan 12 

Inch Terhadap Footwork Atlet 

Bulutangkis Usia Anak-Anak Pb . 

Tugu Muda. 

Putra, J. G., Aryanti, S., & Victorian, A. R. 

(2023). Ladder Drill Training On The 

Agility Of Beginner Badminton 

Athletes. Kinestetik : Jurnal Ilmiah 

Pendidikan Jasmani, 7(4), 1046–1053. 

Https://Doi.Org/10.33369/Jk.V7i4.30

709 

Syam, T., Persada, U., & Kahri, M. (2023). 

Kombinasi Metode Hurdle Drill Dan 

Ladder Drill Dalam Latihan 

Tendangan Nare Chagi Pada Atlet 

Taekwondo Junior. Multilateral Jurnal 

Pendidikan Jasmani Dan Olahraga, 

22(4), 292–300. 

Https://Doi.Org/Http://Dx.Doi.Org/10

.20527/Multilateral.V22i4.16651 

Valldecabres, R., Casal, C. A., Chiminazzo, 

J. G. C., & De Benito, A. M. (2020). 

Players’ On-Court Movements And 

Contextual Variables In Badminton 

World Championship. Frontiers In 

Psychology, 11(July), 1–9. 

Https://Doi.Org/10.3389/Fpsyg.2020.

01567 

Wiyanto, A. (2020). Norma Dan Tes 

Kondisi Fisik Pebulutangkis Usia 10-

12 Tahun. Universitas Negeri 

Semarang. 

Yüksel, M., & Aydos, L. (2017). The Effect 

Of Shadow Badminton Trainings On 

Some Of The Motoric Features Of 

Badminton Players. Journal Of 

Athletic Performance And Nutrition, 

4(2), 11–28. 

Https://Www.Journalapn.Com/Index.

Php/Ojs/Article/View/48/37 

 


