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Abstract  Background: Archery is a sport in which 
arrows are shot using a bow. The most important physical 
aspect of archery is balance. Purpose: This research aimed 
to test the content validity and reliability of the balance 
training program. Methods: The participants involved in 
this study were 5 physical trainers and 2 nationally licensed 
archery trainers. Some documents were also used in this 
research. The approach used was a mixed qualitative and 
quantitative approach. This research was divided into four 
stages: (1) analyzing e-books, textbooks, and pertinent 
articles qualitatively, (2) evaluating the program using the 
Delphi technique, which involves experts assessing 
questionnaires on a 1 to 5 scale until a consensus is 
obtained, (3) testing the content validity using the CVR 
formula, (4) testing the reliability using Cronbach alpha 
and ICC. Results: The content validity and Cronbach alpha 
values were found to be 0.754 > 0.6 and 0.71-1.00, 
respectively, based on the findings. In addition, the ICC 
single measurement value was 0.1191 with a mean 
measurement value of 0.486 > 0.75. Conclusion: Based on 
the content validity and reliability test findings, it can be 

stated that the balance training program has a good score, 
indicating that it can be applied during archery athlete 
training. 
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1. Introduction
Archery is a sport in which arrows are shot using a bow. 

Other theories suggest that archery is a precision sport, 
given that the primary purpose is to shoot arrows with a 
bow on the arrow's surface [1]. Some theories back up this 
claim, stating that an archery athlete's ability to shoot the 
target determines whether or not he/she wins a competition 
[2][3] 

Archery is considered a sport that includes movements 
that involve fine and gross motor skills [4]. The ability to 
shoot consistently and accurately to the target determines 
the winner in this sport [2]. Accuracy in archery has to do 
with body balance. However, the sport of archery, with a 
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training pattern that uses only one side of the body 
(unilateral) and maintains a consistent body position with 
asymmetry, can cause injury or decrease the athlete's 
performance. In other words, the physical imbalance will 
disrupt the balance, which will affect the performance of 
most athletes [5]. As stated in previous research, most 
archers have an unbalanced body posture [6]. In archery, 
postural stability is a critical variable that must be managed 
to get good results [7]. When one hand dynamically pulls 
the string in archery, the other hand must push the bow 
with the elbow extended toward the target and hold it 
statically until the arrow is discharged. In this case, an 
athlete tries to maintain the maximum possible postural 
stability by maintaining the posture of the arms and body 
while drawing the bow and aiming at the target. 

Based on a recent study, archery requires good body 
control and posture stability, therefore balance is a crucial 
physical feature to have to get the best results [9]. 
Furthermore, it was also stated that balance is one of the 
most crucial characteristics of archery [10] [11]. 

However, there is a gap, particularly in the application of 
physical training for archery athletes, in which the 
dominant muscle exposure is not prioritized, which leads to 
less optimal results. Besides, the balance training plan 
continues to only emphasize isometric muscle movement 
or contraction, with little variety in isotonic muscle 
contraction exercises. Good range of motion exercises are 
defined as static exercises that require proper strength, 
upper body strength, and balance skills [12] Balance 
training is the foundation of excellent muscle strength 
therefore when muscle strength is good, your balance will 
be as well. On the other hand, there is an inaccurate 
impression that archery does not necessitate strong 
physical condition and is a minor activity [13]. Archery, 
however, requires high physical condition and a rigorous 
physical training program for archery performance to 
improve. This theory is reinforced by the opinion of 
Spencer et al. That the component of physical condition is 
very important for good results for archery [14]. Currently, 
many exercise methods have been developed to improve 
core physical stabilization. Advanced core stability 
training is well-known for its effectiveness in 
strengthening muscles, increasing flexibility, and 
improving balance [15] [16] [17]. 

The suggested solution to the problem is consistent with 
the theoretical study, which states that physical training in 
archery emphasizes eye-hand coordination and muscle 
strength. As a result, before competing, core muscle 
training is required. The core muscles consist of the spine, 
abdomen, and pelvis where the muscles that allow the legs 
and arms to move freely and work functionally [5]. The 
core muscles provide support, and the body moves 
independently, activating first as the legs and arms move to 

maintain movement, improving the pelvic muscles' ability 
to balance. Static balance (in a static position) and dynamic 
balance (in a moving position) are the two types of balance. 
The dominant balance required in archery is static [18]. 
Muscle training, on the other hand, has been shown to 
improve dynamic balance [19]. In other words, archery 
necessitates both static and dynamic balance to maintain 
torso alignment [20]. 

As shown in the explanation, organizing and developing 
a proper training program is very important [21]. The 
Effect of Pilates Exercises on the Performance of Basic 
Archery Skills was a study on this topic that focused on 
experimental testing [22]. Since the goal of this study is to 
create a balanced training program for archery, the 
development process must include content validity and 
reliability assessments conducted by qualified specialists 
before the program can be used by athletes. Thus, the 
purpose of this study is to see how accurate and reliable the 
material of the training program that has been compiled 
and developed is. 

2. Materials and Methods
This study involved 2 nationally licensed physical 

conditioning experts and 5 nationally licensed archery 
trainers with the required documents. The method used was 
research and development in which this type of method 
develops, modifies, and validates existing models to 
provide solutions [23]. This study used a mixed qualitative 
and quantitative approach [24]. There were four stages 
carried out in this study. The first step was the stage where 
researchers reviewed articles, e-books, and textbooks to 
create a balanced training program for archery athletes. 
The second step was a quantitative program assessment 
stage [25][26] with the Delphi technique by seven experts 
based on the results of a questionnaire with a rating scale of 
1 to 5 until consensus was established. The researcher used 
the Content Validity Ratio (CVR) formula [27] to calculate 
the results of the expert's assessment to determine the value 
of the produced program's content validity in the third 
stage. In the last stage, the researcher used SPSS 23 to 
perform a reliability test utilizing Cronbach alpha [28] and 
inter-rater [29]. 

3. Results
Based on the results of document analysis by 7 experts in 

textbooks, e-books, and related articles, an archery balance 
training program was produced with CVR results from 
0.71 to 1.00. The results of the program development and 
analysis are presented as follows: 
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Table 1.  Results of Balance Training Program Development 

Week Meeting Training Material Training Dosage 

1-6 1-18 

 Procedures and equipment 
a) Athletes are guided to jog and do dynamic static stretching 
b) Indoor/outdoor field equipment, mats, 1-2 kg dumbbells, wobble balance, 

and training partner 

 Warm-up 
a) Jogging
b) Static and dynamic flexibility 

 Main Workout 1 
a) Triceps down dog
b) Forearm plank
c) One-arm dumbbell row (right)
d) One-arm dumbbell row (left) 
e) Sit up
f) Plank Shoulder Taps
g) Cat with arm and leg extension (right hand and left leg) 
h) Cat with arm and leg extension (left hand and right leg) 
i) dumbbell side raise 

 Main Workout 2 
a) Stand on two feet on a wobble board, wiggle it back and forth
b) Stand with feet on the wobble board, wiggle right and left 
c) Stand on two feet on the wobble board, wiggle it around
d) Stand on one foot on the wobble board
e) Stand with one foot on the wobble board, wiggle it back and forth 
f) Stand on two feet on a wobble board and hold a bow 
g) Stand with two feet on the wobble board, draw the bow and hold it 

 Cooling down 
Dynamic static flexibility and evaluation 

Coaches guide the 
training 

Warm-up/stretch for 
5-10 minutes 

Repetitions: 8-10-12-15 
Set: 2-3-4-5-6 

Frequency: 3 times 
Intensity: low-medium 
Rhythm: slow-medium 

Interval: 10 seconds 
Full recovery: 3-4- 5 

minutes 

Working time: 5-10-20 
seconds 

Frequency: 3 times 
Intensity: low-medium 
Interval: 5-10 seconds 
Full recovery: 1-2- 3 

minutes 

Cooling down/evaluation 
for 5-7 minutes 

Table 2.  The Content Validity Results of the Balance Training Program 

No Indicator 
Expert Number 

CVR 
1 2 3 4 5 6 7 

1 The intensity applied is following the objectives for balance training 0 1 1 1 1 1 1 0,71 

2 The number of repetitions applied is following the aim of improving balance 1 1 1 1 1 1 1 1,00 

3 The frequency of exercise applied is following the balance training 
guidelines 1 1 1 1 1 1 1 1,00 

4 The rhythm applied is following the purpose of balance training 1 1 1 1 1 1 0 0,71 

5 The number of sets applied is following the purpose of balance training 1 1 1 1 1 1 1 1,00 

6 The intervals applied are following the objectives for balance training 1 1 1 0 1 1 1 0,71 

7 The recovery applied is following the recovery of the energy system 1 1 1 1 1 1 1 1,00 

8 The type of exercise is quite programmed and easy for athletes to do 1 1 1 1 1 1 0 0,71 

Based on the analysis using the content validity ratio (CVR) formula, it was revealed that all the values indicate 
essential or important with values of 0.71-100. Thus, the program that has been arranged can be stated to have good 
content validity. 
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Table 3.  The Results Analysis of Cronbach Alpha Reliability 

N 
r-table 

5% 
Status Cronbach Alpha 

7 0,754 Reliable 0,486 

Table 4.  The Reliability Analysis Results of the Interclass Correlation Coefficient (ICC) 

Interclass 
correlation

95% Confidence Interval F Test with True Value 0 

Lower Bound Upper Bound Value Df1 Df2 sig 

Single Measures 0.1191a 0,038 0,513 1,946 7 42 0,086 

Average Measures 0.486c 0,340 0,881 1,946 7 42 0,086 

Table 3 shows that the data has a value of 0.486> 0.6. 
This result indicates that the seven experts' responses are 
consistent, implying that the content of the balance training 
program is reliable. 

The analysis using the reliability of the interclass 
correlation coefficient (ICC) shows that the agreement 
value of single measures is 0.1191 and the average 
agreement value is 0.486. The results are consistent with 
the criteria that state that if the agreement value is more 
than 0.75, then the data is reliable [29]. 

4. Discussion
It is stated in the National Sports Law Number 3 of 2005 

article 4 that the purpose and function of sport are to 
improve and maintain fitness, health, and human quality, 
disciplines, maintain national unity and integrity, instill 
values, strengthen national defense and increase dignity 
and honor [30]. Therefore, all aspects to widen sports 
achievement must be programmed. 

Most sports require an adequate physical condition to 
achieve high performance. The previous study has 
explained that a good level of physical fitness is needed by 
athletes regardless of the type of sport [31][30]. Although 
archery is not a physical sport, it does requires a high level 
of physical fitness. It is the coach's responsibility to 
establish a physical training program that adheres to the 
principles of training. 

Athletes regard their coaches as superheroes and idols. 
The coach, on the other hand, has the responsibility of 
managing the athlete's mental state and developing a good 
training program. Coaches are sometimes thought of like 
parents who play an essential role in helping athletes 
improve their performance [32]. Other studies back this 
notion, stating that the best way to develop sports and 
attain the maximum level of accomplishment is to use a 
structured and graded training program. Balance is one of 
the most crucial physical characteristics of archery. 

Balance is closely related to strength. The stronger the 
muscles of the upper extremities and core muscles of 
archery athletes, the better the balance will be. Strength 
correlates with balance where low functional strength can 

affect balance and the quality of body coordination [32]. 
Hence, good posture balance depends on the level of 
muscle strength [33]. Therefore, a combination of strength 
training interspersed with balance training specifically 
needs to be well arranged to maximize archery 
performance. 

Planning an exercise program is similar to administering 
medication, with the dose being adjusted to each individual. 
This is similar to how coaches in sports must know the 
appropriate level of movement for each athlete. 
Furthermore, the degree of heterogeneity in training is 
significant. The athlete will be more excited to execute the 
exercise if the training program is planned with a good 
variety of motions. It is important to note the fundamentals 
of exercise, such as the amount of regularity, individual 
rules, and the loading principle [34]. The key to physical 
exercise is the same as the administration of medication 
whose dosages must be adjusted so that supercompensation 
can be achieved [34]. 

It has previously been explained that the physical aspect 
of balance is needed by archery athletes to shoot arrows on 
target. The stability of upper extremity strength and 
excellent core muscles is also influenced by balance. Thus, 
coaches must plan or arrange an exercise program to 
enhance the archery athletes' balance. It is necessary to 
validate the content of the exercise program that has been 
prepared and see the level of reliability of the exercise 
program based on the expert assessment before making an 
exercise program. 

The content validity and reliability Cronbach alpha, as 
well as inter-rater reliability, were employed in this study. 
The purpose is to determine how accurate measuring 
equipment or model is at measuring something [35]. All 
indicators scored in the range of 0.71 to 1.00 based on the 
results of content validity testing using the Content 
Validity Ratio (CVR) algorithm. This indicates that the 
compiled program's content has good validity. These 
findings are consistent with Yudhistira et al, [25], who 
claim that a measuring instrument is reliable if at least half 
of the experts consider the indicator to be essential. It is 
regarded to be essential or have strong content validity if 
the CVR score is greater than 0. The Cronbach alpha 
reliability test yielded a result of 0.486 > 0.6, indicating 



382 Content Validity and Reliability Test of Balance Training Program for Archery 

that the program created is reliable. The single measure 
value is 0.1191 and the average size is 0.486, according to 
the findings of the dependability of the correlation 
coefficient between classes. Experts stated that if the value 
is > 0.75, then a measuring instrument can be said to have 
good reliability [30]. The program that was compiled has 
been proved to be valid. However, 6 weeks of trials with 
the workout program are required to see the improvements 
that could be made. 

5. Conclusions
As shown in the findings obtained, the balance training 

program in archery has strong content validity and 
reliability. Thus, this training program is recommended for 
archery players at the early-intermediate level. In other 
words, archery athletes can use the training program to 
improve their balance. However, it must be empirically 
validated before coaches may use the compiled program to 
train balance in early intermediate stage athletes. 

Acknowledgments 
The researcher would like to thank Yogyakarta State 

University for allowing this research to be carried out. 
Guidance and assessment from experts on this training 
program are also highly acknowledged. In the end, this 
research can be completed properly because of various 
support from many parties. 

REFERENCES 
[1] W. Spratford and R. Campbell, "performance in elite 

recurve archery Postural stability, clicker reaction time and 
bow draw force predict performance in elite recurve 
archery," no. January 2019, 2017, DOI: 
10.1080/17461391.2017.1285963. 

[2] F. Nurfatehah, M. Salleh, H. A. Hashim, and O. 
Krasilshchikov, "Original Article Determination of 
psychological correlates of peak performance in 
developmental archers," no. February, 2020, DOI: 
10.7752/jpes.2020.s1048. 

[3] Z. Taha, R. Muazu, A. P. P. Abdul, M. Muaz, and M. Razali, 
"The identification of high potential archers based on 
fitness and motor ability variables : A Support Vector 
Machine approach," Hum. Mov. Sci., vol. 57, pp. 184–193, 
DOI: 10.1016/j.humov.2017.12.008. 

[4] R. Muazu et al., "A machine learning approach of 
predicting high potential archers utilizing physical fitness 
indicators," no. January, 2019, DOI: 10.1371/journal.pone.
0209638. 

[5] Park, Jeong-Min, et al. "Effects of Pilates core stability 
exercises on the balance abilities of archers." Journal of 
exercise rehabilitation vol. 12,6 553-558. 31 Dec. 2016, 

DOI: 10.12965/jer.1632836.418. 

[6] G. Dallas, P. Leroyer, M. Beaulieu, C. Verkindt, C. H. 
Rivard, and P. Allard, "Pelvis morphology, trunk posture, 
and standing imbalance and their relations to the cobb angle 
in moderate and severe untreated ais," PLoS One, vol. 7, no. 
7, 2012, DOI: 10.1371/journal.pone.0036755. 

[7] K. J. Sarro, T. D. C. Viana, and R. M. L. De Barros, 
“Relationship between bow stability and postural control in 
recurve archery,” Eur. J. Sports Sci., vol. 21, no. 4, pp. 515–
520, 2021, DOI: 10.1080/17461391.2020.1754471. 

[8] K. Zawi and M. Mohamed, “Postural Sway Distinguishes 
Shooting Accuracy among Skilled Recurve Archers,” 
Online J. Recreat. Sport, vol. 2, no. 4, pp. 21–28, 2013. 

[9] K. J. Sarro, T. D. C. Viana, and R. M. L. De, “Relationship 
between bow stability and postural control in recurve 
archery,” Eur. J. Sports Sci., vol. 21, no. 4, pp. 515–520, 
2021, DOI: 10.1080/17461391.2020.1754471. 

[10] A. Variables and I. Archery, “Correlations of Static Balance 
and Star Excursion Balance Test With Selected 
International Journal of Health Sciences and Research 
Correlations of Static Balance and Star Excursion Balance 
Test With,” no. February, 2019. 

[11] A. Shooting, “Effect of Balance Formation and 
Kinematic Factors on Archery Score in Archery 
Shooting,” vol. 9, no. 5, pp. 239–246, 2018. 

[12] I. Arkin and M. Budak, “Trunk stabilization, body balance, 
body perception, and quality of life in professional 
physically disabled and able-bodied archers,” Sport Sci. 
Health, vol. 17, no. 4, pp. 881–889, 2021. 

[13] S. I. Lesmana, S. Maryam, M. Kuswari, N. Nurjanah, and J. 
Marantis, “The Difference between Elastic Band Archers 
Exercise and Dumbbell Rows Exercise for the Accuracy to 
10 Metres Archery for Beginner Archer in Rangkas Bitung,” 
no. Icri 2018, pp. 2757–2762, 2020, DOI: 
10.5220/0009952327572762. 

[14] M. Spencer, S. Lawrence, C. Rechichi, D. Bishop, B. 
Dawson, and C. Goodman, “Time–motion analysis of elite 
field hockey, with special reference to repeated-sprint 
activity,” J. Sports Sci., vol. 22, no. 9, pp. 843–850, 2004. 

[15] Borden, Fred, and Jay Elias. Bowling: ten keys to success. 
Bowling Concepts, 1991. 

[16] W. Evans, “Functional and metabolic consequences of 
sarcopenia,” J. Nutr., vol. 127, no. 5 SUPPL., 1997. 

[17] Howley, Edward T., and B. Don Franks. Health/Fitness 
Instructor's Handbook. Human Kinetics Publishers, Inc., 
Marketing Director, Box 5076, Champaign, IL, 1986. 

[18] M. J. Decker, R. A. Hintermeister, K. J. Faber, and R. J. 
Hawkins, “Serratus anterior muscle activity during selected 
rehabilitation exercises,” Am. J. Sports Med., vol. 27, no. 6, 
pp. 784–791, 1999, DOI: 10.1177/0363546599027006160
1. 

[19] M. Adults, “healthcare A Comparison of the Transient E ff 
ect of Complex and Core Stability Exercises on Static 
Balance Ability and Muscle Activation during Static 
Standing in Healthy,” pp. 1–12. 

[20] Arkin I & Budak, M. "Trunk stabilization, body balance, 
body perception, and quality of life in professional 



International Journal of Human Movement and Sports Sciences 10(3): 378-383, 2022 383 

physically disabled and able-bodied archers." Sport 
Sciences for Health, pp.1-9, 2021 

[21] King, C. E., Hoo, C. M., Tang, W. C., & Khine, M. 
"Introducing entrepreneurship into a biomedical 
engineering capstone course at the University of California, 
Irvine." Technology & Innovation, 20(3), 179–195, 2019 

[22] Bjelica, B. 39. Effect of Pilates Exercises on Fundamental 
Skills Performance of Archers. 2021 

[23] Yudhistira, D., Tomoliyus. "Content validity of agility test 
in karate kumite category." International Journal of Human 
Movement and Sports Sciences. vol 8. no.5, pp. 211–216, 
2020. DOI: 10.13189/saj.2020.080508 

[24] Noroozi, F., Eisapareh, K., Bahadori, A., Ghahremani, L., 
Cousins, R., & Mokarami, H., "Development and validation 
of dust exposure prevention questionnaire for 
cardiovascular patients based on the health belief model," 
BMC Public Health, vol. 20, no. 1, pp. 1-11, 2020. 

[25] Yulianto, W. D., & Yudhistira, D. "Content Validity of 
Circuit Training Program and Its Effects on The Aerobic 
Endurance of Wheelchair Tennis Athletes." International 
Journal of Kinesiology and Sports Science, vol. 9. no.3, 
pp.60-65, 2021. 

[26] Yudhistira, D., Suherman, W. S., Wiratama, A., Wijaya, U. 
K., Paryadi, M. F., Hadi, H., ... & Jufrianis, K. W. P. (2021). 
"Content Validity of the HIIT Training Program in Special 
Preparations to Improve the Dominant Biomotor 
Components of Kumite Athletes, 2021. 

[27] C. H. Lawshe, "A quantitative approach to content 
validity," Personnel psychology, vol. 28, no. 4, pp. 563-575, 
1975. 

[28] Brown, J. D. "The Cronbach alpha reliability estimate." 
JALT Testing & Evaluation SIG Newsletter, vol.6, no.1, 
2002. 

[29] FlEISS, J. L. Measuring agreement between two judges on 
the presence or absence of a trait. Biometrics, pp.651-659, 
1975 https://doi.org/10.2307/2529549. 

[30] Decheline, G., Widowati, A., Maryani, N. T. S., Ali, M., 
Aqobah, Q. J., Barikah, A., & Zawawi, H. D. "The Effect of 
Bow Training on the Endurance of the Arm Muscles of the 
Beginner Archery at Kobar Club, Jambi City", 2020 

[31] Paoli, A., & Musumeci, G. Elite athletes and COVID-19 
lockdown: future health concerns for an entire sector. 
Journal of functional morphology and, 2020. 

[32] Castillo-Rodríguez, A., Onetti-Onetti, W., Sousa Mendes, 
R., & Luis Chinchilla-Minguet, J. (2020). Relationship 
between leg strength and balance and lean body mass. 
Benefits for active aging. Sustainability, vol.12, no.6, 
pp.2380, 2020. 

[33] Quinlan, S., Yan, A. F., Sinclair, P., & Hunt, A. "The 
evidence for improving balance by strengthening the toe 
flexor muscles: A systematic review. Gait & Posture." 
2020. 

[34] Zubin Maslov, P., Schulman, A., Lavie, C. J., & Narula, J. 
(2018). Personalized exercise dose prescription. European 
heart journal, vol.39, no.25, pp.2346-2355, 2018 

[35] Dewi, S. K., & Sudaryanto, A. "Validitas dan Reliabilitas 
Kuisioner Pengetahuan, Sikap dan Perilaku Pencegahan 
Demam Berdarah." In Prosiding Seminar Nasional 
Keperawatan Universitas Muhammadiyah Surakarta pp. 
73-79, 2020

https://doi.org/10.2307/2529549

	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusions
	Acknowledgments
	REFERENCES

