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Introduction 

Background of the study: Sports are physical activities that are carried out in a planned and 

continuous manner with the aim of improving physical fitness, physical and mental health, and 

individual skills in various sports (Lassalvia et al., 2023; Lopes-Silva & Franchini, 2021). In the 

context of competitive sports, sports activities are directed at achieving optimal performance 

through structured, disciplined, and continuous training in order to achieve maximum results in 

competition (Chaabene et al., 2019; Maldonado et al., 2026). One of the rapidly developing 

competitive sports is martial arts, which requires a combination of physical condition, technique, 

tactics, and mental strength from athletes (Navickaitė & Thomas, 2023). Karate is a competitive 

martial art that is divided into three main components, namely kihon (basic techniques), kata 

(forms), and kumite (sparring) (Alifa Beauty et al., 2026; Repany Julianty et al., 2025). In kumite, 

 

Background: This research was motivated by the low speed of gyaku tzuki strikes by karate 

athletes and the suboptimal training methods used. Aims: The objective of this study was to 

analyze the effect of resistance band training and push-ups on improving the speed of gyaku 

tzuki strikes by karate athletes aged 9–17 years at the Kulim Dojo in Pekanbaru. Methods: 

This study used a quantitative approach with an experimental method and a one-group pre-

test post-test design. The study sample consisted of 20 athletes selected through purposive 

sampling. The research instrument used in this study was the gyaku tzuki punch speed test 

to measure an athlete's ability to perform rapid punches within 30 seconds. The number of 

valid and properly executed punches was recorded as the athletes’ punch speed score. Data 

analysis was performed using the Shapiro–Wilk normality test, Levene's homogeneity test, 

and the paired-samples t-test. Results: The homogeneity test showed that the data were 

homogeneous (Sig. = 0.305 > 0.05). The paired sample t-test results indicated a significant 

improvement in gyaku tzuki punch speed after the training intervention, with the mean score 

increasing from 35.05 to 37.60 (Sig. = 0.000 < 0.05). These findings demonstrate that 

resistance band and push-up training significantly improved the punch speed of karate 

athletes. Conclusion: Thus, it can be concluded that both training methods are effective in 

increasing the speed of gyaku tzuki punches in karate athletes. 

Keywords: Resistance Bands, Push-ups, Punching Speed, Gyaku Tzuki, Karate. 
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the speed of the punch is an important factor in determining the effectiveness of an attack, 

especially in the gyaku tzuki technique. This technique requires strength, coordination, and 

optimal arm speed so that the attack can be carried out quickly, accurately, and powerfully (Silvia 

& Wijono, 2023; Suprianto Kadir, 2025) 

Punching speed is greatly influenced by the athlete's physical condition, especially the strength 

and explosive power of the arm muscles. Physical condition components such as strength, 

endurance, speed, agility, coordination, and balance are the main foundations in supporting the 

performance of karate athletes (Adil et al., 2024; Tri Ardilaini et al., 2025). Without adequate 

physical condition, the application of techniques and strategies in competition cannot be 

maximized (Gautam et al., 2026). Observations conducted on karate athletes at the Dojo showed 

that the speed of the gyaku tzuki punch was still not optimal. The punches tended to be slow and 

ineffective in hitting the target, thereby reducing the quality of attacks and the performance of 

athletes in training and competition. This problem is thought to be influenced by physical aspects 

and training methods that are not specifically aimed at increasing punch speed. 

One alternative training method that is considered effective and safe for athletes aged 9–17 

years is resistance band training and push-ups. Resistance band training can progressively increase 

arm muscle strength and speed(Butnariu et al., 2026; Coşkun et al., 2025). while push-ups play a 

role in increasing arm muscle strength and endurance, which support explosive power and striking 

speed (Erol, 2022; Zhao et al., 2022). Muscle explosive power contributes directly to increasing 

the speed of gyaku tzuki punches. Based on this description, research is needed to empirically 

examine the effect of resistance band and push-up exercises on increasing the speed of gyaku tzuki 

punches in 9-17-year-old karate athletes at the Dojo. This research is expected to provide a 

scientific basis for developing effective, targeted training programs that are appropriate for the 

characteristics of young and adolescent athletes. 

Literature Review: Sports are planned physical activities aimed at improving physical fitness, 

health, and quality of life (Campillo-Sánchez et al., 2025; Wang et al., 2025). In competitive sports, 

training is systematically and measurably designed to achieve optimal performance in 

competitions, emphasizing the integrated development of athletes' physical condition, technique, 

tactics, and mental strength (Barakou et al., 2025; Martin Ginis, 2025; Piepiora, et al., 2025) Karate 

as a competitive martial art requires mastery of technique, physical readiness, and good mental 

control (Piepiora, Jurczyk, et al., 2025; Rahmatilah et al., 2026) Karate consists of three main 

components, namely kihon, kata, and kumite (Piepiora, 2025). In kumite, striking techniques, 

especially gyaku tzuki, are important elements in determining the effectiveness of attacks and 

scoring points (Gheorghiu et al., 2026). Striking speed is defined as the ability to perform 

movements in the shortest possible time and is a crucial factor in kumite (Cynarski & Piwowarski, 

2024). High-speed punches are more difficult for opponents to anticipate and increase the chances 

of a successful attack. Punching speed is influenced by strength, muscle power, coordination, and 

movement technique efficiency (Kacprzak et al., 2025; Mahdi, 2025). Physical condition plays a 

major role in supporting the performance of karate athletes. The dominant components of physical 

condition include strength, endurance, speed, agility, coordination, and balance (Dos Santos et al., 

2025; Pinto et al., 2025; Zhang et al., 2025). 

Arm strength and muscle power are directly related to the ability to deliver fast and powerful 

punches (Kumar et al., 2025; Stewart et al., 2025). Resistance band training is a form of elastic 

resistance training that is effective for increasing muscle strength and contraction speed. States 

that resistance band training can improve the quality of gyaku tzuki punches through progressive 

loading. This finding is reinforced by (Dos Santos et al., 2025), who showed a significant increase 
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in the speed of karateka punches after applying resistance band training. Additionally, push-ups 

are bodyweight exercises that focus on strengthening the arm, shoulder, and chest muscles. 

According to (Cinarli et al., 2025; Piepiora, Jurczyk, et al., 2025), push-ups are effective in 

increasing the strength and endurance of the arm muscles needed in martial arts. Also emphasizes 

that push-ups contribute to improved physical fitness and muscle endurance. Theoretically, the 

combination of resistance band exercises and push-ups has the potential to increase arm muscle 

strength and power, which directly affects the speed of gyaku tzuki punches. Therefore, the 

application of these two training methods in a program is expected to increase the punching speed 

of karate athletes aged 9–17 years. 

Gap Analysis: Various studies show that striking speed is a crucial factor in supporting the 

performance of karate athletes, especially in the gyaku tzuki technique, which is influenced by the 

strength and explosive power of the arm muscles. Several studies have proven that resistance band 

and push-up exercises separately can increase strength and striking speed. reported that resistance 

band training has a significant effect on improving the quality and speed of karate punches (R. Wu 

& Choosakul, 2026; Yang et al., 2025). Meanwhile,  emphasized that push-up training is effective 

in increasing the strength and endurance of the arm muscles that support the effectiveness of 

punches. However, most previous studies have focused on one type of training method and have 

not comprehensively examined the effectiveness of combining resistance band and push-up 

training, especially in karate athletes aged 9–17 years (Rizqi Kornia et al., 2025; H. Wu et al., 

2025). Additionally, research at the dojo level with child and adolescent subjects remains limited, 

including among karate athletes at the Kulim Pekanbaru Dojo. Therefore, empirical research is 

needed to examine the effect of combining these two training methods on the speed of gyaku tzuki 

punches to serve as a basis for developing effective, safe, and age-appropriate training programs 

for young and adolescent athletes. 

Rationale of the study: Punching speed is a performance component that greatly determines the 

success of karate athletes, especially in the gyaku tzuki technique in kumite. Observations of karate 

athletes at the Kulim Dojo in Pekanbaru show that the speed of gyaku tzuki punches is still not 

optimal, so a more specific and targeted training approach is needed. Resistance band and push-

up exercises are simple, easy to implement, and safe for athletes aged 9–17 years, with 

complementary benefits for increasing the strength, endurance, and explosive power of the arm 

muscles, which directly affect punch speed. Although the effectiveness of these two training 

methods has been widely proven separately, research examining the effects of their combination, 

especially in child and adolescent karate athletes at the dojo level, is still limited. Therefore, this 

study aims to empirically test the effect of resistance band training and push-ups on the speed of 

gyaku tzuki punches in 9-17-year-old karate athletes at the Kulim Dojo in Pekanbaru, as a basis 

for developing an effective, efficient training program that is in line with the developmental 

characteristics of athletes. 

Purpose or Hypotheses of the study: This research aims to analyze the effect of resistance band 

training and push-ups on the speed of gyaku tzuki punches in karate athletes aged 9–17 years at 

the Kulim Dojo in Pekanbaru. Based on the study's objectives and theoretical framework, the null 

hypothesis (H₀) states that resistance band and push-up training do not significantly affect the 

speed of gyaku tzuki punches in karate athletes aged 9–17 years.  
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Material & Methods 

Research Design: This research used a quantitative approach with an experimental method 

through a one-group pretest–posttest design, i.e., one group without a control group (Ahmadin, 

2022; Emon, 2024). The research subjects were given a pretest to measure the speed of their gyaku 

tzuki punch, then underwent a structured training program using resistance bands and push-ups, 

and finally took a posttest to determine the change in punch speed after the treatment. The research 

subjects were karate athletes aged 9–17 years from the Kulim Dojo in Pekanbaru. The independent 

variable in this study was resistance band and push-up training, while the dependent variable was 

gyaku tzuki punch speed. The difference between the pretest and posttest results was used to assess 

the effect of training on improving the athletes' punch speed. 

Participant: The sample is part of the total number and characteristics inherent in a population 

(Sugiyono, 2017). The population in this study consisted of karate athletes from Dojo Kulim 

Pekanbaru who actively participated in training and were aged between 9 and 17 years. From this 

population, a number of athletes were selected as research samples, with a sample size of 22 

people, while the population that met the age criteria of 9–17 years consisted of 20 athletes 

(Arikunto, 2021). The sample was determined using purposive sampling, which is the deliberate 

selection of samples based on certain criteria, particularly age suitability for the research 

objectives. This technique was used to ensure that the sample involved was truly relevant and able 

to represent the characteristics of the research subjects. 

Instrument: Research instruments play a major role as tools for measuring or determining the 

magnitude of a variable that is the focus of research. The instrument used in this study was the 

gyaku tzuki strike speed test. This test aims to measure athletes' ability to perform gyaku tzuki 

strikes quickly within a certain time frame (Rozi et al., 2025). The test was conducted by having 

athletes perform gyaku tzuki strikes at a predetermined target for 30 seconds, after which the 

number of valid and correct strikes was counted as the strike speed score. To ensure data accuracy, 

measurements were taken using the same procedure in the pretest and posttest, using consistent 

tools and competent test supervisors. This research instrument is expected to provide objective and 

valid data on changes in gyaku tzuki punch speed as a result of the training treatment given. 

 
Figure 1. Analysis Plan Research Design 
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Analysis plan: The data analysis techniques used in this study were based on the results of the 

pretest and posttest of gyaku tzuki strike speed, which were analyzed quantitatively. The initial 

stage of analysis used descriptive statistics to determine the number of values, means, standard 

deviations, minimum values, and maximum values from measurements before and after the 

resistance band and push-up training treatment. Before testing the hypothesis, the data were tested 

for prerequisites for analysis, including normality and homogeneity tests to ensure normal and 

homogeneous distribution. Next, hypothesis testing was performed using a paired sample t-test to 

determine significant differences between the pretest and posttest results. All statistical tests were 

conducted at a significance level of 0.05 (α = 0.05). The results of the analysis were used to 

determine whether or not resistance band and push-up training had an effect on the gyaku tzuki 

punch speed of 9-17-year-old karate athletes at the Kulim Dojo in Pekanbaru. 

Table 1. Gyaku Tzuki Punching Standards Beginner Category (Ages 9-11)  

source: (Rozi et al., 2025) 

Norm Description 

42-60 Excellent 

38-41 Good 

34-37 Fair 

31-33 Poor 

10-30 Very Poor 
 

Table 2. Gyaku Tzuki Punching Standards Beginner Category (Ages 12-14) 

source: (Rozi et al., 2025) 

Norm Description 

39-60 Excellent 

37-38 Good 

35-36 Fair 

33-34 Poor 

10-32 Very Poor 

 

Table 3. Gyaku Tzuki Punching Standards Beginner Category (Ages 15-17) 

source: (Rozi et al., 2025) 

Norm Description 

44-60 Excellent 

42-43 Good 

40-41 Fair 

38-39 Poor 

10-37 Very Poor 

Results 

Research Stage  

The research stages were carried out systematically and sequentially to examine the effect of 

resistance band and push-up exercises on the speed of gyaku tzuki punches in karate athletes.  

 

1. Observation  
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The research began with direct observation of training activities at the Kulim Dojo in Pekanbaru 

to identify problems, which showed that the speed of the athletes' punches still needed to be 

improved through more structured training methods. 

2. The implementation and data collection 

The implementation stage began with the development of a resistance band and push-up 

training program tailored to training principles, including the adjustment of frequency, 

intensity, volume, sets, repetitions, and duration according to the athletes' age characteristics. 

The study was conducted over 16 sessions, consisting of 1 pre-test, 14 training sessions, and 1 

post-test. Data collection began with a pre-test to determine the initial striking speed ability, 

then the subjects followed a controlled training program, and after that, a post-test was 

conducted using the same procedure so that the results could be compared objectively. 

3. Data analysis 

The final stage of the research was data analysis using statistical tests through prerequisite tests 

(normality and homogeneity) and paired sample t-test hypothesis testing. Conclusions were 

then drawn based on the analysis results to answer the research questions and were compiled 

systematically in a thesis report. 

a. Initial Test Data Results 

 
Figure 1. Histogram of The Final Gyaku Tzuki Test Results 

 

Based on the histogram above, it is known that the initial gyaku tzuki test results for 

athletes with the criteria Very poor showed 2 male or female athletes with a percentage of 

10%, the “Poor” criterion was met by 8 male or female participants, representing 40% of 

the sample, the ‘Fair’ criterion was met by 4 male or female participants, representing 20% 

of the sample, and the “Good” criterion was met by 6 male and female participants, 

representing 30% of the sample. 
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b. Final test data results 

 

 
Figure 1. Histogram of Final Gyaku Tzuki Punch Test Results 

 

Based on the histogram above, it is known that the final test results for the gyaku tzuki 

punch for athletes with the criteria of Poor show 3 male or female athletes with a percentage 

of 15%, the “Adequate” criterion was met by 9 male or female athletes with a percentage 

of 45%, and the ‘Good’ criterion was met by 6 male or female athletes with a percentage of 

40%, while the “Very Good” criterion was met by 2 male or female athletes with a 

percentage of 10%. From the results of the initial test (pre-test) and final test (post-test) that 

had been carried out, it can be concluded that the number of punches increased significantly 

before and after the treatment of resistance band and push-up exercises. 

c. Normality Test  

Table 4. Kolmogorov-Smirnov and Shapiro-Wilk Normality Test 

Tests of Normality 
     

 

Kolmogorov-Smirnov Shapiro-Wilk 
 

 

Statistic df Sig. Statistic df Sig. 

Result pretest .196 20 .042 .909 20 .062 

Result postest .200 20 .035 .927 20 .134 

Lilliefors Significance Correction 
   

 

Based on the results of the normality test using the Shapiro-Wilk method in the table 

above, the significance value of the pre-test in the experimental group was 0.062, and the 

significance value of the post-test in the experimental group was 0.134. Thus, the two data 

groups were declared to be normally distributed because they had a significance value > 

0.05. 
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d. Homogeneity Test   

Table 4.5 Homogeneity Test Levene 

Test of Homogeneity of Variances 

Result pretest posttest 
 

Levene Statistic df1 df2 Sig. 

1.080 1 38 .305 

 

Based on the results of the homogeneity test using the Levene test shown in the table 

above, the significance value obtained from the experimental group is 0.305. Thus, it can be 

concluded that the experimental group (pre-test and post-test values) has homogeneous 

variance. This means that the pre-test and post-test values of the experimental group have 

the same or homogeneous variance. This conclusion provides a strong basis that the data 

meet the assumption of homogeneity, so that parametric tests can be used validly in the 

further analysis process. 

e. Paired Sample T-Test 

Table 4.6 Paired Sample T-Test 

 

Based on the table above, the Paired Samples Test value can be obtained by looking at 

the mean value in the Descriptive Statistics test. The initial test (pre-test) has a value of 

35.05, and the final test (post-test) has a value of 37.60. The mean value in the initial test is 

smaller than the mean value in the final test, so it can be concluded that there is an increase 

from the pre-test to the post-test. Considering the increase in the mean value and supported 

by the paired sample test significance value of 0.000, which is less than (<0.05), it can be 

concluded that there is an increase in the speed of the gyaku tzuki punch and that the 

resistance band and push-up training methods influence the increase in the speed of the 

gyaku tzuki punch. The results obtained for the hypothesis are that Ho is rejected and Ha is 

accepted. 

After researchers complete descriptive data analysis, prerequisite testing, and hypothesis 

testing, the next step is to draw conclusions based on the results of the analysis and discuss 

the findings in relation to the objectives and relevant theoretical studies. The conclusions are 

used to answer the research questions scientifically, and then all research results are 

systematically compiled in the form of a thesis report in accordance with applicable scientific 

writing rules. 

 

   
Paired Samples Test 

      

  
Paired Differences 

   
t df Sig. (2-

tailed)   
Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval of the 

Difference 

  

     
Lower Upper 

    

Pair 1 Pretest - 

Posttest 

-2.550 1.050 .235 -3.041 -2.059 -10.860 19 .000 
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Discussion: The results of the study indicate that resistance band and push-up training 

programs have a significant effect on improving the speed of gyaku tzuki punches in karate 

athletes aged 9–17 years at the Kulim Dojo in Pekanbaru. The difference in results between 

the pretest and posttest, which was proven to be significant through a paired sample t-test, 

shows that structured training can improve athletes' physical abilities. This improvement is 

related to neuromuscular adaptation in the form of increased arm muscle strength and 

explosive power, which are the main components in producing fast and effective punches. 

Physiologically, training using resistance bands provides elastic resistance that trains 

dynamic muscle contraction throughout the range of motion, thereby increasing the ability 

of muscles to generate force quickly (Kacprzak et al., 2025; Pinto et al., 2025). On the other 

hand, push-ups strengthen the arm, shoulder, and chest muscles, which are the main drivers 

in the punching mechanism. The combination of these two exercises creates complementary 

stimuli between increased strength and contraction speed, thereby directly impacting the 

quality of gyaku tzuki technique execution (Alifa et al., 2026; Silvia & Wijono, 2023; 

Ardilaini et al., 2025). From a coaching perspective, these findings confirm that simple, 

structured training methods tailored to age-specific developmental characteristics can 

produce optimal performance improvements. Athletes aged 9–17 years are in a phase of 

physical development that is responsive to strength and coordination training, making 

bodyweight and elastic resistance exercises a safe, effective, and appropriate choice for 

developing biomotor skills without placing excessive strain on the musculoskeletal system. 

This indicates that improvements in technical speed in karate are not only determined by 

technical mastery but are also significantly influenced by supporting physical conditions, 

particularly explosive strength and movement coordination (Cinarli et al., 2025; Rizqi 

Kornia et al., 2025; Stewart et al., 2025). The practical implication of this study is that 

coaches can integrate resistance band and push-up exercises into routine training programs 

as an efficient, easy-to-implement method that does not require complex equipment. This 

approach can be an effective training alternative to improve striking performance while 

maintaining training safety for child and adolescent athletes. However, this study has 

limitations because it only involved one group without a control group and was conducted 

in a specific dojo, so the generalization of the findings is still limited. Therefore, further 

research is recommended to involve a stronger experimental design, a larger sample size, 

and variations in other training methods to obtain a more comprehensive understanding of 

the development of technical speed in karate. 

 

Conclusions 

This study shows that resistance band and push-up exercises have a significant effect on 

increasing the speed of gyaku tzuki punches in 9- to 17-year-old karate athletes at the Kulim 

Dojo in Pekanbaru. A comparison of pretest and posttest results indicates that these exercises 

can increase the strength and explosive power of the arm muscles, which play an important 

role in delivering fast and effective punches. The combination of these two forms of training 

produces a mutually supportive stimulus between increased muscle strength and accelerated 

contraction, so it needs to be applied in a planned manner in technical training programs, 

especially in kumite. Practically, this training method has proven to be effective, simple, and 

safe for use with child and adolescent athletes because it is easy to implement without 

requiring complex equipment. However, considering that this study only involved one group 
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in a limited scope, further research with a stronger design and a larger sample size is needed 

so that the findings can be generalized more broadly. 
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