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ABSTRACT: The purpose of this study was to determine the effect of training models and arm muscle strength on arm power 

judo sports in Bandar Lampung City in order to determine whether there is an effect of training models and arm muscle strength 

on arm power in athletes. The type of research is factorial 2 x 2. The sample used was judo athletes in Bandar Lampung City 

totalling 50 athletes. The sampling technique used was purposive sampling. The instrument used was the Two Medicine Ball Put 

test. Data analysis techniques include descriptive analysis, prerequisite tests (normality and homogeneity tests), hypothesis 

testing using paired sample tests and independent sample tests. The data analysis technique used in this study using SPSS 20 is 

by using two-way ANOVA (two-way ANOVA). The results showed (1) There was a significant difference in influence between 

elastic training of Uchikomi tyres and push ups on arm power of judo athletes in Bandar Lampung City, with a p-value of 0.009 < 

0.05. The Uchikomi elastic tyre training group was better than the push up group with an average posttest difference of 0.37 

metres. (2) There is a significant difference between athletes with high and low arm muscle strength on arm power of judo 

athletes in Bandar Lampung City, with a p-value of 0.003 <0.05. Athletes with high arm muscle strength are better than athletes 

with low arm muscle strength with a posttest average difference of 0.44 metres. (3) There is a significant interaction between 

Uchikomi tyre elastic training and push ups and arm muscle strength (high and low) on arm power of judo athletes in Bandar 

Lampung City, with a p-value of 0.002 <0.05. The results showed that the Uchikomi tyre elastic training group was a more 

effective method used for athletes with high arm muscle strength and the push up group was more effective for athletes with 

low arm muscle strength. 
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INTRODUCTION 

The sport of judo is a sport of slamming or removing an opponent's balance by using slamming techniques (Lampe et al., 2022). 

Judo sport is also inseparable from physical condition, where physicality is the basis for an athlete to carry out sports activities. 

Physical condition is the ability of a person to deal with the demands of physical sports activities optimally. There are various 

physical components, namely: strength, speed, agility, balance, flexibility, endurance, and coordination. Judo sport recognises 

two kinds of training, namely Kata and Randori. Kata is a continuous system that includes basic techniques such as slams, locks, 

chokes, breaks and attacks dangerous body parts. While Randori is a free exercise on everything taught through kata training 

that is practised in the form of attack and defence (Callan & Bountakis, 2022). 

Judo athletes rely heavily on strength and conditioning to ensure success. Judo coaches should be aware of this, and should 

work closely with strength and conditioning coaches to develop appropriate strength and conditioning programmes for their 

athletes. Strength for Judo is necessary because judo is a body contact sport that uses strength as one of the components to 

defeat an opponent. While a judo player must perform movements such as throwing, resisting the opponent's strength during a 

match, or slamming the opponent, a judo player must also perform movements such as throwing (Lubis & Pambudi, 2021). 

Uchikomi is a technical exercise that is performed repeatedly or continuously. The advantages of uchikomi using bicycle tyre 

rubber are: (1) Because bicycle tyres are made of rubber so that when doing uchikomi the rubber works like a spring that is able 

to pull back when doing uchikomi, (2) Uchikomi with bicycle tyre rubber trains physical components that combine two physical 

components at once, namely strength and speed or often referred to as power, (3) Rubber uchikomi can be done independently, 

(4) From an economic point of view, rubber uchikomi is easy to buy because the price is not too expensive (Suwarli, 2016). 
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In previous studies to determine the difference in influence between rubber uchikomi and road uchikomi training on judo 

slamming results. Previous research reinforced that uchikomi using rubber serves to train timing and speed when slamming 

because timing and speed are needed by every judo player. From using this uchikomi helps athletes train strength and speed. 

And previous research states that arm power in judo athletes is very necessary, not only in judo but in all sports is very 

important. Power is one of the influences on the results of judo athletes' slams. Therefore, this study examines the effect of 

training models and arm muscle strength on arm power in judo sports in Bandar Lampung City in order to determine whether 

there is an effect of training models and arm muscle strength on arm power in athletes. 

 

METHODS 

This type of research is an experiment using a 2 x 2 factorial research design. This experimental research uses two groups that 

will be given different treatments, namely elastic tyre training and push ups seen from the athletes' high and low muscle 

strength abilities. The population in this study were judo athletes in Bandar Lampung City totalling 50 athletes. The sampling 

technique used was purposive sampling, totalling 38 athletes. Furthermore, from each existing data, it will be divided into two 

groups with ordinal pairing and obtained 5 athletes each who have high muscle strength are given treatment using elastic tyre 

and push up exercises, while the low muscle strength group is given treatment using elastic tyre and push up exercises.   

The instrument used, namely the Two Medicine Ball Put test. The instrument used in this study is to use a tool, namely a test. 

The arm power test using medicine-ball has been more than thirty years and is still often used for tests to assess upper body 

power. The test technique is to obtain data related to arm and shoulder muscle power, namely by using the Two-Hand Medicine 

Ball-put test. 

The data analysis technique used in this study using SPSS 20 is by using two-way ANOVA (two-way ANOVA) at a significance level 

of 0.05. Previously, prerequisite tests were carried out as (1) normality test and (2) homegenity test. 

 

RESULTS 

The implementation of the treatment lasted for 18 meetings with a frequency of 3 times a week. Arm power pretest and 

posttest data are presented in Table 1 as follows. 

 

Table 1. Pretest and Posttest Data of Arm Power 

No High Arm Muscle Strength 

Uchikomi Tyre Elastic (A1B1) Push Up (A2B1) 

Pretest Posttest Difference Pretest Posttest Difference 

1 4.64 5.36 0.72 4.13 4.60 0.47 

2 4.08 5.07 0.99 4.08 4.24 0.16 

3 3.62 5.25 1.63 3.51 3.95 0.44 

4 3.36 4.85 1.49 3.42 4.06 0.64 

5 3.29 4.66 1.37 3.02 3.42 0.40 

Mean  3,80 5,04 1,24 3,63 4,05 0,42 

No Low Arm Muscle Strength 

Elastis Ban Uchikomi (A1B2) Push Up (A2B2) 

Pretest Posttest Difference Pretest Posttest Difference 

1 3.19 3.25 0.06 3.15 3.22 0.07 

2 2.90 3.27 0.37 2.98 3.39 0.41 

3 2.55 3.02 0.47 2.46 2.86 0.40 

4 2.17 2.66 0.49 2.29 3.25 0.96 

5 1.99 2.35 0.36 1.76 2.05 0.29 

Mean 2,56 2,91 0,35 2,53 2,95 0,43 

 

Based on Table 1 above, it shows that the arm power of the A1B1 group averaged a prestest of 3.80 metres and increased at the 

posttest of 5.04 metres, the A2B1 group averaged a prestest of 3.63 metres and increased at the posttest of 4.05 metres, the 

A1B2 group averaged a prestest of 2.56 metres and increased at the posttest of 2.91 metres, the A2B2 group averaged a prestest 

of 2.53 metres and increased at the posttest of 2.95 metres. 
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The data normality test uses the Shapiro-Wilk method with a significance level of 0.05. A summary of the normality test results is 

presented in Table 2 as follows: 

 

Table 2. Normality Test Analysis Results 

Group 
Shapiro-Wilk 

Statistic df Sig. 

Pretest A1B1 0,903 5 0,428 

Posttest A1B1 0,963 5 0,826 

Pretest A2B1 0,911 5 0,475 

Posttest A2B1 0,979 5 0,929 

Pretest A1B2 0,958 5 0,795 

Posttest A1B2 0,897 5 0,395 

Pretest A2B2 0,957 5 0,787 

Posttest A2B2 0,826 5 0,129 

 

Based on the statistical analysis of the normality test that has been carried out using the Shapiro-Wilk test in Table 5 above, it 

shows that all pretest and posttest arm power data obtained p-value> 0.05, which means that the data is normally distributed. 

Homogeneity test using Levene Test. The results of the homogeneity test are presented in Table 3 as follows. 

 

Table 3. Results of Homogeneity Test Analysis 

F df1 df2 Sig, 

1,721 3 16 0,203 

 

Based on the statistical analysis of the homogeneity test that has been carried out using the Levene Test in Table 3 above. The 

results of the homogeneity test calculation obtained a p-value of 0.203 ≥ 0.05. This means that the data group has a 

homogeneous variant. Thus the population has a similar variant or homogeney. 

Hypothesis testing was conducted based on the results of data analysis and interpretation of two-way ANOVA analysis. The 

results of hypothesis testing are presented in Table 4: 

 

Table 4. Results of two-way ANOVA Analysis 

Source Type III Sum of Squares df Mean Square F Sig 

Exercise Method 0,688 1 0,688 8,926 0,009 

Arm muscle strength 0,981 1 ,981 12,727 0,003 

Exercise*Arm muscle strength ,999 1 0,999 12,958 0,002 

 

From the ANOVA test results in Table 4 above, it can be seen that the F-value is 8.926 and the p-value is 0.009 <0.05, meaning 

that H0 is rejected. Thus there is a significant difference in influence. This means that the research hypothesis which states that 

"There is a significant difference in influence between Uchikomi elastic tyre training and push ups on arm power of judo athletes 

in Bandar Lampung City", is accepted. Based on the results of the analysis, it turns out that the training group using Uchikomi 

elastic tyres is better than the push up group with an average posttest difference of 0.37 meters. 

From the ANOVA test results in Table 4 above, it can be seen that the F-value is 12.727 and the p-value is 0.003 <0.05, meaning 

H0 is rejected. Based on this, it means that there is a significant difference in influence. This means that the research hypothesis 

which states that "There is a significant difference in influence between athletes with high and low arm muscle strength on arm 

power judo athletes in Bandar Lampung City", is accepted. Based on the results of the analysis it turns out that athletes with 

high arm muscle strength are better than athletes with low arm muscle strength with an average posttest difference of 0.44 

metres. 

From the ANOVA test results in Table 4 above, it can be seen that the F-value is 12.958 and the p-value is 0.002 <0.05, meaning 

Ho is rejected. Based on this, the hypothesis stating "There is a significant interaction between Uchikomi tyre elastic training and 

push ups and arm muscle strength (high and low) on arm power of judo athletes in Bandar Lampung City", is accepted. 

The graph of the results of the interaction test between elastic tyre Uchikomi and push ups and arm muscle strength (high and 

low) on arm power of judo athletes in Bandar Lampung City can be seen in Figure 1 as follows. 

http://www.ijmra.in/
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Figure 1. Diagram of Interaction between Uchikomi Tyre Elastic and Push Up and Arm Muscle Strength (High and Low) 

on Arm Power 

 

DISCUSSION 

Difference in Effect between Uchikomi Tyre Elastic and Push Up on Arm Power 

Based on hypothesis testing, it is known that there is a significant difference in effect between Uchikomi tyre elastic training and 

push ups on arm power. Based on the results of the analysis it turns out that the Uchikomi tyre elastic exercise group is better 

than the push up group on arm power. These results are reinforced by several studies including (Yoon et al., 2017) that the use of 

elastic bands provides a significant improvement in the level of cognitive function, physical function, and muscle strength. 

Research results (Spracklin et al., 2017) by placing a circular resistance band around the thighs can be used as a training strategy 

to increase hip muscle activation during free barbell back squats using moderate to heavy loads without negatively affecting 

performance. 

A meta-analysis study conducted by (Lopes et al., 2019) showed that training using elastic bands had similar muscle strength 

enhancement effects as conventional resistance training using weight machines and dumbbells. (Guillot et al., 2019) proved that 

elastic band training significantly improved sit-and-reach (29.16% increase, p = 0.01) as well as side split stretch performance 

(2.31% increase, p < 0.001). Exercise using elastic bands will improve neuromuscular function and can also cause post-activation 

potentiation, which is a temporary increase in muscle work that is the result of a previous contraction (Low et al., 2019). 

Exercises using elastic bands provide resistance to muscle movement. The level of resistance depends on the stretching 

properties of the band material. Today, elastic bands are used for physical therapy and rehabilitation to improve the functional 

capacity of individuals, for chronic diseases and to develop the functional capacity of athletes. It is preferable to provide the 

opportunity to set individual strength and traction ratios. Elastic bands can be used to strengthen specific muscle groups, and 

also affect flexibility and balance (Oh, 2021). The benefits of elastic bands have been clearly proven after use and have a fairly 

high level of safety if done under the supervision of a trainer (Nebahatqoru et al., 2021). 

Uchikomi is an exercise that incorporates or familiarises the movement of one of the judo slamming techniques to be performed 

repeatedly. Uchikomi is an exercise that incorporates or familiarises the movement of one of the techniques, to be performed 

repeatedly (Andalas & Purwanto, 2019). Uchikomi training is the practice of incorporating a technique or familiarising the 

movement of one technique repeatedly. Uchikomi has variations such as: uchikomi in place, uchikomi walk. Uchikomi is very 

necessary in judo because it is to get used to pulling (pulling) on the opponent to lose the opponent's balance in order to give us 

points. There are many variations of uchikomi training, for example shadow uchikomi, rubber tyre uchikomi and paired uchikomi 

(Andalas & Purwanto, 2019). So the uchikomi tyre elastic helps in the work that causes the pull, and using the uchikomi tyre 

elastic trains two components such as technical and physical training. In the research, uchikomi tyre elastic is very good for 

increasing hand power and also increasing the speed of technical movements, increasing leg power and also increasing grip and 

also flexing joints. 

Difference in Effect between Athletes with High and Low Arm Muscle Strength on Arm Power 

The results of the analysis show that there is a significant difference in influence between athletes with high and low arm muscle 

strength on arm power. Athletes with high arm muscle strength are better than athletes with low arm muscle strength. These 

results indicate that a person's power is influenced by one of them by the strength of the leg muscles. Strength and speed are the 
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main components in the formation of power, the higher the strength and speed possessed by a person, the more directly 

proportional to the power produced. Explosive power is the ability to direct force quickly in a short time to give the best 

momentum to the body or object in an explosive movement that fully achieves the desired goal. Opinion (Chen et al., 2018) that 

explosive power is the product of muscle strength and speed. Improving muscle strength is the basic condition for improving 

explosive power. 

Strength is the ability of a muscle to contract in order to generate stress against a resistance (Vicens-Bordas et al., 2018). 

Physiologically, muscle strength is directly proportional to the volume / size of the muscle, the greater the volume of the muscle, 

the stronger the contraction produced to perform a movement. The movements produced are the result of activation of the 

motor unit in the muscle. A motor unit is one motor neuron with all the muscle fibres it innervates. The number of muscle fibres 

per motor unit and the number of motor units per muscle vary. Rough and forceful movements are produced by 1500-2000 

muscle fibres. Thus, the more motor units that are recruited, the stronger the muscle contraction, so the stronger the movement 

produced. 

Interaction between Uchikomi Tyre Elastics and Push Up and Arm Muscle Strength (High and Low) on Arm Power 

Based on the results that have been stated in the results of this study, there is a significant interaction between Uchikomi tyre 

elastic training and push ups and arm muscle strength (high and low) on arm power. The results showed that the Uchikomi tyre 

elastic training group was a more effective method used for athletes with high arm muscle strength and the push up group was 

more effective for athletes with low arm muscle strength. Utilisation of elastic band (rubber) aids during uchikomi training is 

useful for developing hand grip strength, flexing joints, increasing movement speed and power in the limbs, and strengthening 

judoka's VO2Max endurance (Sugiharto) In addition to familiarising movement techniques, uchikomi training aims to develop 

judoka's physical fitness by performing repetitive movements (Posrikaew et al., 2018; Sogabe et al., 2015). The road uchikomi 

exercise has a better effect in improving the results of judo slams, so the coach or sports coach should choose the road uchikomi 

exercise in an effort to improve the results of judo slams. The advantages of uchikomi using bicycle tyre rubber are (1) Because 

bicycle tyres are made of rubber so that when doing uchikomi the rubber works like a spring that is able to pull back when doing 

uchikomi, (2) Uchikomi with bicycle tyre rubber trains physical components that combine two physical components at once, 

namely strength and speed or often referred to as power, (3) Rubber uchikomi can be done independently, (4) From an economic 

point of view, rubber uchikomi is easy to buy because the price is not too expensive (Suwarli, 2016). Therefore, this study shows 

that uchikomi tyre elastic is very useful for improving both physical ability and technical ability. 

 

CONCLUSION 

Based on the results of the research and the results of data analysis that has been done, the following conclusions are obtained. 

(1) There is a significant difference in effect between Uchikomi tyre elastic training and push ups on arm power of judo athletes 

in Bandar Lampung City, with a p-value of 0.009 < 0.05. The Uchikomi elastic tyre training group was better than the push up 

group with an average posttest difference of 0.37 metres. (2) There is a significant difference between athletes with high and 

low arm muscle strength on arm power of judo athletes in Bandar Lampung City, with a p-value of 0.003 <0.05. Athletes with 

high arm muscle strength are better than athletes with low arm muscle strength with an average posttest difference of 0.44 

metres. (3) There is a significant interaction between Uchikomi tyre elastic training and push ups and arm muscle strength (high 

and low) on arm power of judo athletes in Bandar Lampung City, with a p-value of 0.002 <0.05. The results showed that the 

Uchikomi tyre elastic training group was a more effective method used for athletes with high arm muscle strength and the push 

up group was more effective for athletes with low arm muscle strength. 
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