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Abstract 
______________________________________________________ 

Shooting requires a high level of concentration and balance of the 

body to maintain accuracy and stability when aiming at the target. 

Good balance is an important factor because athletes must maintain 

a fixed position for a long time. This study aims to analyze the effect 

of core training on the balance of shooting athletes in Banjarbaru 

City. The method used was pre-experiment with a pretest-posttest 

control group design. The population in this study is shooting 

athletes in the city of Banjarbaru which consists of 20 athletes. The 

sample in this study uses the total sampling technique, which uses 

the entire population. The sample of this study was divided into two 

groups, namely the treatment group that was given core training and 

the control group that underwent regular physical exercise. The 

instrument used is the standing stork test to measure balance. The 

results of the data analysis showed that the data was distributed 

normally and homogeneously. The paired t-test showed significant 

results (p < 0.05), indicates the influence of core training on balance 

that has never been applied to shooting athletes in the city of 

Banjarbaru. 
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INTRODUCTION  

Shooting is one of the sports that 

requires a very high level of accuracy and 

focus. According to (Pranoto et al., 2025). 

High concentration allows athletes to 

control movement stably and execute 

strategies more effectively. In the match, 

the athletes are required to have high 

concentration in order to achieve victory 

(Halimatussa’diyah & Jannah, 2019). The 

ability to concentrate or focus is very 

important for athletes, because the greater 

the degree of concentration, the better the 

performance displayed when competing 

(Bahri et al., 2023). In the world of sports, 

concentration is the ability of athletes to 

focus their attention during matches to 

achieve more optimal achievements 

(Riyadi et al., 2019). Success in shooting is 

determined not only by aiming and pulling 

targets, but also by the stability of the 

body. Concentration is the most important 

thing, because with full concentration, a 

person can feel various changes that are 

closely related to muscle contractions and 

responses to bodily functions (Kamseno et 

al., 2018). A shooting athlete must be able 

to maintain a fixed position for a long time 

to avoid vibrations that can reduce the 

accuracy of the shot. Therefore, body 

balance, especially static balance, is a 

crucial element in enhancing the 

performance of shooting athletes. 

 Balance is a person's ability to maintain a 

stable posture when stationary, without 

unwanted movements. If the athlete does 

not have good balance, then he will not be 

able to perform movements optimally 

(Khotijah Rahma, 2023). The lack of 

strength in the footrest has a great effect on 

the outcome of the shot, as an unstable 

position of the foot can cause the shot to be 

inaccurate due to shifting, shaking, or 

wobbly footwork (Rochmad & Irawan, 

n.d.). In shooting sports, balance plays an 

important role because it helps athletes 

control their bodies and weapons to the 

maximum when aiming at targets. If the 

balance is disturbed, small accidental 

movements can affect the accuracy of the 

shot. The ability to maintain a balance 

between body mass and the field of support 

allows a person to be active in an effective 

and efficient way (Putra, 2017). Therefore, 

special training methods are needed to 

improve balance for shooting athletes. 

One effective way to improve 

balance is through core or core muscle 

exercises  (Mumtaz et al., 2024). As 

conveyed by (Dewi & Palgunadi, 2021). 

Core muscles are a group of muscles in the 

torso that surrounds the abdominal, 
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gluteal, hip or hip girdle, paraspinal, and 

other muscles that cooperate to keep the 

spine and abdomen stable of the spine. 

Core stability exercises  aim to strengthen 

the torso and improve the balance of the 

athlete (Widiastuti, 2013). Strengthening 

the When it comes to posture, core 

muscles are crucial of the body, because 

these muscles can be good at maximizing 

balance and movement. The stomach, 

lower back, and pelvic muscles are 

examples of core muscles that are crucial 

for sustaining body stability. Core 

stability training is an exercise kind that 

focuses on strengthening the stabilizing 

muscles of the torso, pelvis, and lower 

legs, with the aim of training the postural 

muscles so that they can contract and work 

optimally coordinated, so that they are 

able to maintain posture and balance 

effectively, which is very important in 

supporting movement during activity 

(Pramita et al., 2022). A good torso can 

improve postural control, as the muscles 

are able to maintain a more stable body 

position, both in the lower and upper 

limbs (Pristianto, 2020). The abdominal 

muscles are among the main components 

that are crucial to static core stability 

exercises (Gunawan Pratama, 2020). 

These exercises aim to strengthen those 

muscle groups, so that athletes can 

maintain a stable posture for longer and 

minimize vibrations that can affect the 

accuracy of shots.  

In the sport of shooting, the length 

of the match varies depending on the type 

of number being contested. In general, the 

average time to complete 60 shots is 

about 1 hour and 30 minutes (Federation, 

2019).  In the city of  Banjarbaru shooting 

sports are developing with the increasing 

number of athletes. However, because 

there has never been a core training 

program, many athletes are not aware of 

the importance of core training to 

improve their balance. There are several 

types of exercises that can improve the 

physical component in the form of 

balance, one of which is by using the core 

stability training model (Zulvikar, 2016). 

Core stability training is an exercise 

concept designed to train stabilizing 

muscles in the torso, pelvis, and lower 

legs. The purpose of this exercise is to 

train the postural muscles so that they can 

contract and work optimally coordinated, 

so that they are able to maintain posture 

and balance well (Anjasmara et al., 2021). 

Core stability can be interpreted as a set 

of muscles located in the front of the body 

or abdominal area, paraspinal muscles, 

pelvic muscles, gluteus, and diaphragm 

(Christanto et al., 2017). Most training 

programs still focus on shooting 

techniques, without paying special 

attention to body stability. In fact, a lack 

of balance can be an obstacle for athletes 

in achieving their best performance. Not 
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all coaches have systematic training 

methods to improve static balance 

through core training. To overcome these 

problems, coaches and athletes need to 

gain a deeper understanding of the 

importance of core training. Training 

programs should be systematically 

designed with the types of exercises that 

are effective for improving balance. With 

this data-driven approach, it is hoped that 

shooting athletes in the city of Banjarbaru 

can significantly improve their shooting 

accuracy. This study aims to analyze the 

effect of core training on the balance of 

shooting athletes in Banjarbaru City. By 

conducting a pre-experiment on a group 

of athletes, this study will find out 

whether core training can improve static 

balance. In addition, this study will also 

examine the types of core exercises that 

are most effective in improving the body 

stability of shooting athletes. 

 

METHODS  

The research method used is pre-

experimental (Sahir, 2022). The sample 

was divided into two groups, the treatment 

group was given core exercises while the 

control group was given regular physical 

exercises. The training was carried out 16 

meetings with details of 5 meetings a week 

for 4 weeks. 

 

Participants  

Population is defined as the whole 

of individuals, objects, or events that are 

the main subject of investigation in a 

study(Candra Susanto et al., 2024). The 

population in this study amounted to 20 

shooting athletes in the city of 

Banjarbaru. The sample was divided into 

two groups, the treatment group consisted 

of 5 females and 5 males while the control 

group consisted of 4 females and 6 males. 

The research was conducted at the 

Banjarbaru City Shooting Range in the 

afternoon, namely at 16.00 – 18.00.  

 

Sampling Procedures  

The sample for this study was 

obtained using the total sampling method, 

whereby all individuals in the population 

were included as research subjects 

(Aiman et al., 2022). Total sampling is a 

sampling technique in which all members 

of the population are included as samples. 

This method is typically applied when the 

population size is relatively small, usually 

fewer than 30 individuals.   

 

Materials and Apparatus  

Research, of course, requires a 

measuring tool used to collect data from 

the research object. Instruments in 

quantitative research are very influential 

because by using the right instruments 

they will be able to measure the variables 

that will be observed by the researcher 

(Ardiansyah et al., 2023). In this study, 

the author only prepared stopwatches, 

paper, and pens to be used in data 

collection. The instrument used in the 

study entitled The Effect of Core Training 

on the Balance of Shooting Athletes in the 

City of Banjarbaru is the Standing Stork 

Test. 
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Procedures  

The Standing Stork Test is a 

widely used method for evaluating an 

individual's balance ability(Mackenzie, 

2008). The standardized procedure for 

administering the test is as follows: 

• The participant stands in a relaxed 

position with both feet flat on the 

ground. 

• Both hands are placed firmly on the 

hips. 

• One leg is lifted, and the toes of the 

raised foot are positioned against the 

knee of the supporting leg. 

• Upon the tester’s verbal cue, “Ready, 

go,” the participant raises the heel of 

the supporting foot, balancing on the 

toes. 

• At this point, the stopwatch is started 

by the tester. 

• The participant is instructed to 

maintain the position for as long as 

possible, ensuring the heel does not 

touch the ground and the raised foot 

remains in contact with the supporting 

knee. 

• The time duration for which balance is 

maintained is recorded. 

• The test is repeated for each 

participant, with three trials conducted 

per individual to ensure accuracy and 

reliability. 

 
 

Design or Data Analysis  

This research adopts a pretest-

posttest control group design, comprising 

two groups: an experimental (treatment) 

group and a control group(Sugiyono, 

2020). The experimental group 

underwent core training exercises, 

including planks, side planks, mountain 

climbers, plank-to-push-up movements, 

and related activities, whereas the control 

group engaged solely in standard physical 

training routines. 

Table.1 pretest-posttest control group design 

Experiment 

Groups 

T X T 

Control group T  T 

This study utilized three forms of 

data analysis. The normality test was 

employed to examine whether the data 

were drawn from a normally distributed 

population, while the homogeneity test 

was conducted to determine whether two 

or more sample groups belonged to 

populations with equal variances. Lastly, 

the paired t-test was applied as a method 

of hypothesis testing for dependent data 

sets, where measurements are taken from 

the same subjects under different 

conditions (Nuryadi et al., 2017).  

 

RESULT 

The data normality test uses the 

Kolmogorov-Smirnov Test and Shapiro 

Wilk, to determine whether the data is 

normally distributed or not. based on the 

results of the normality test conducted 

using the SPSS Version 25 application. 

Significance values of 0.181 and 0.109 

were obtained for the experimental group 

while 0.200 and 0.406 were obtained for 

the control group. This value is greater 

than the significance level used, which is 

>0.05. Thus, it can be concluded that the 

residual is distributed normally.  
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Figure 1. Normality test results  

 The data homogeneity test on the 

bound variable obtained a significance 

value of 0.670 which is greater than 

>0.05. This means that the data has a 

homogeneous variance. This shows that 

the homogeneity assumption is met, so 

that statistical analysis can be validly 

continued. 

 

Figure 2. Homogeneity test results 

The T-test was conducted using 

SPSS Version 25 and resulted in a 

significance value of 0.000, which is less 

than 0.05. This indicates that there is a 

significant effect between the variables 

being tested.  

 

Figure 3. T-test results 

Table 2. Descriptive Athlete Balance (Pretest 

and Posttest) 

Balance Group eksperimen Group control 

Prestest  posttest prestest posttest 

     

Total 245 370 281 307 

Average 25 37 28 30 

Standard 

deviation 

9 10 10 9 

Percentage 24% 37% 28% 30% 

 

 

Figure 4. Pretest and posttest balance 

combined bar graph  

DISCUSSION 

Based on the results of the 

research that has been carried out, core 

training has been proven to have an 

influence on improving the balance of 

shooting athletes in the city of 

Banjarbaru. These findings are further 

validated by statistical tests, which show 

normal and homogeneous data 

distribution, along with a significant 

improvement in balance scores following 

core training, as evidenced by a 

significance value of 0.000 (p < 0.05). 

These findings align with theoretical 

perspectives emphasizing the critical role 

of core stability in supporting balance and 

postural control during physical 

movement. If an athlete has a poor 

physical condition, then he will have 

difficulty doing sports activities and 

experience excessive fatigue (Amirudin 

& Abdillah, 2020). 

  Kolmogorov-

Smirnov 

Shapiro-Wilk 

N_gain_persen Group  statistic df Sig. statistic df Sig. 

Eksperiment 

group 

.221 10 .181 .873 10 .109 

Control 

group 

.193 10 .200 .926 10 .406 

 

 

 Mean Std.Deviation Std.Error 

Mean 

t df Sig. 

(2-

tailed) 

Pretest-

posttest 

-

7.55000 

6.47648 1.44818 -

5.213 

19 .000 
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Core exercises not only aim to 

strengthen key muscles such as the 

abdominal and lower back muscles, but 

also plays a role in increasing physical 

freshness by including the muscular 

system produced to participate in sports 

activities (Indah, 2020). Balance allows 

the nervous system to efficiently regulate 

muscle coordination, which in turn 

improves the efficiency of movement in 

sports. In the context of shooting sports, 

the ability to maintain a stable posture is 

essential to reduce body vibration and 

improve shot accuracy. Study by (Yu et 

al., 2025) It also confirms that core 

stability has a more important role than 

just muscle strength in supporting 

effective biomechanical function. 

Furthermore, research by (Cao et 

al., 2024) indicates that a complex core 

training program is able to improve 

muscle strength and shooting accuracy in 

athletes, who have similar body stability 

needs to shooting. This shows that core 

training can improve athletes' 

performance in various sports that require 

high balance and posture control. Thus, it 

is recommended that coaches and sports 

program managers in the city of 

Banjarbaru consider the systematic and 

continuous integration of core training in 

their training routines, in order to 

optimize the overall performance of 

athletes. 

CONCLUSION 

Based on the research findings 

and the results of the data analysis, It can 

be concluded that there is an effect of core 

training on balance that has never been 

applied to shooting athletes in the city of 

Banjarbaru. Such training effectively 

strengthens essential supporting muscles 

namely the abdominal, lower back, and 

hip muscles which are fundamental in 

maintaining posture and balance during 

shooting activities. Optimal body 

stability is crucial for shooting athletes, as 

it allows for sustained proper posture and 

minimizes extraneous movements during 

the aiming and shooting phases. 

Thus, the implementation of a 

regular and structured core training 

program can be an effective strategy to 

support the performance of shooting 

athletes, especially in terms of body 

stability.  
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