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Abstract: 
The trapping circuit is a form of training that focuses on the lower limbs or legs to climb and descend stairs with 

a wide variety of movements. The objective of this research is to examine the influence of intensity and 

comparison of trapping circuit training intervals on the physical condition of badminton players. The research 

method used 2 x 2 factorial design; with an intensity of 60% or 80% and a training interval of 1:½ or 1:1. The 

sample size was determined by the formula from Isaac and Michael. There were 48 badminton players who were 

divided into 4 groups, with each group consisting of 12 samples. Leg strength was measured with a back and leg 

dynamometer, speed was measured by 30 meters running, and agility was measured by using the T-test. The data 

analysis technique used univariate analysis. The results of this research prove that there is an effect of the 

trapping circuit training method on strength, speed and agility abilities. Based on the results of the analysis, it is 

known that the group which achieved  the best results was in group 3 (A1B2), which was given trapping circuit 

training with 80% intensity at 1:½  interval, with changes in strength increasing by 43.78%, speed increasing by 

31.42% and agility increasing by 9.66. %. The group that showed the least results was group 2 (A2B1), which 

was given trapping circuit training with 60% intensity at 1:1 interval with changes in strength increasing by 

1.75%, speed decreasing by 3.25% and agility decreasing by 4.43. %. 
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Introduction 

Badminton is a game full of various abilities and complex movement skills (Robertson et al., 2018). The 

player must perform a variety of moves such as sprinting, stopping suddenly and immediately moving again, 

jumping, reaching, turning quickly and making wide steps without ever losing balance. These moves are done 

repeatedly and for an extended duration during the match. As a result of doing these moves, athletes may end up 

in fatigue, which will affect the work of the heart, lungs, circulatory system, breathing, muscle work and joints.   

In an effort to support the improvement of badminton sports achievement, interval training cannot be 

separated from the process of coaching an athlete, especially in terms of the physical condition of the badminton 

athletes. Badminton sports coaching should be specially programmed, as the badminton athletes cannot only rely 

on their playing skills, but also take into consideration their physical condition. A badminton athlete is demanded 

to have excellent physical condition, since the physical condition is the most dominant basic preparation for 

maximum physical performance in order to gain the best achievement (Jones et al., 2018). Through a well-

programmed physical training process, badminton players should have physical fitness qualities that have a 

positive effect on the mental and psychological fitness, which ultimately has a direct effect on the performance 

of playing techniques. Bompa and Buzzichelli (2015) stated that all programmed sports training must cover four 

basic training factors; physical training, technical training, tactical training, psychological and mental training.  

Physical training with trapping circuit is a form of training that is done by optimizing the lower limbs 

by climbing and descending stairs with 15 cm height consisting of nine forms of exercises including; 1) sprint 

trapping, 2) one foot trapping, 3) right side jump trapping, 4) left side run trapping, 5) broad jump trapping, 6) 

right side run trapping, 7) left side jump trapping, 8) one foot side jump trapping, and 9) high jump trapping. 

Apart from circuit training, the interval training method can also help improve cardiovascular fitness, increase 

speed, increase agility and increase overall aerobic capacity. Interval training is a training implemented with high 

or low intensity training periods interspersed with rest periods (Syamsudin et al., 2021). Silva et al. (2019) stated 

that interval training can be done in various forms such as circuit training, interval running and interval 

swimming. 

Bossi, et al (2020: 1) argued that high-intensity interval training can optimize the pressure of the oxygen 

transport system so it is important to give athletes a form of training that stimulates respiratory adaptation in the 

body. Arslan et al. (2020) determined that long interval training, working duration 2 to 5 minutes with an 

intensity of 80-90% of maximum performance, with a ratio of 1:1 or 1:2 to work-to-rest ratio would produce 
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optimal results. Sawyer, Cavalheri & Hill (2020) stated that 1: 1 interval training method is where work time is 

proportional to rest time, so that the 1:1 training method makes it easy for athletes to do exercises that are 

proportional to work time and rest time where the energy system used is ATP-PC + lactate (20-45 seconds). 

Guidelines in an interval training program based on the comparison between activity time and rest time are in 

accordance with the development of the energy system. Time used to develop an aerobic energy system can be 

done for 3 (three) minutes to 5 (five) minutes with a ratio of 1:1 and 1:½. Meanwhile, to improve the anaerobic 

energy system it can be done in 10 (ten) seconds to 2 (two) minutes, with a ratio of 1:3 and 1:2.  

The basic training factors include physical, technical, tactical and psychological preparations, which are 

closely related, but each formation has its own way of improving the outcome. Out of the four basic factors of 

exercise, Trecroci et al. (2020) stated that physical formation is the most important factor in an exercise program 

that aims to achieve optimal physical abilities. Optimal physical formation requires regular, programmed and 

conditioned training so that it can create and improve physical condition permanently, effectively and efficiently. 

If the implementation of the form of physical exercise is not done effectively and efficiently in the correct way, 

then the training process is meaningless. The training process that only relies on efficiency without considering 

the aspect of effectiveness is feared of providing a portion or a measure of training that is not in accordance with 

the load or abilities possessed by the trainee. If the training load given is too heavy, it will damage the potential 

and ability of the athlete in the training (Kalkhoven et al., 2021). 

In improving the physical condition, the implementation of the training program must be well planned, 

systematic and aimed at increasing the physical fitness and functional abilities of the body systems, so as to 

enable athletes to achieve better performance. Overall, the physical condition of an athlete is a biomotor 

component. Mkaouer et al. (2018) claimed that the basic components of physical condition in terms of the 

concept of muscle include; endurance, strength, explosiveness (power), speed, flexibility, agility, balance and 

coordination; whereas in terms of the metabolic process, it consists of aerobic power and anaerobic power. 

Physical ability is one of the most dominant components in badminton sport achievement (Khan, 2019). 

Badminton achievements cannot be separated from the elements of tactics, techniques and physical quality. 

Badminton requires the qualities of strength, endurance, flexibility, speed, agility and good movement 

coordination. These aspects are really needed in order to be able to move and react to explore every corner of the 

court during the match.  

 

A badminton player who wants to progress or to maintain his achievements, besides having to practice 

technique, must also continue to train physically regularly. The right training method plays a very important role 

in improving the physical condition of badminton athletes is circuit training. From the results of the research, 

after doing circuit training which consisted of two programs, namely using body weight and an aerobic program, 

there wassignificant improvement in the health, cardiorespiration and muscle fitness of the athlete (Anitha et al., 

2018). Ghasemnian, et al. (2020) found that high intensity circuit training (HICT) is an efficient way of training 

to help reduce body fat, increase insulin sensitivity, increase VO2 Max and muscle fitness.  

The important physical condition components in badminton include strength, endurance, speed and 

agility. The physical condition of the athlete contributes to the achievement of good performance. However, to 

ensure the good performance is consistently achieved, training must incorporate excellent technique, tactics as 

well as excellent physical condition (Moreno, 2020). In order to understand the required circuit training method, 

it is necessary to know the extent to which low-intensity and high-intensity circuit trapping training with a 

combination of training using different intervals can affect the strength, speed and agility abilities of badminton 

players.  
 

Material & Method 

The method was based on a quasi-experimental research. The treatment group was measured by giving 

the type of exercise in the form of trapping circuits with 60% and 80% intensity with the ratio 1: ½ interval and 

1: 1 interval to increase strength, speed and agility. Strength was measured by using a digital back and leg 

dynamometer, in which the participants wore a waist strap attached to the dynamometer leg, then they stood by 

bending their knees to an angle of ± 110-1200 (degrees) and tried their best in straightening their legs and then 

looked at the tool needle. The tool displayed a number that stated the amount of muscle strength of the tested leg.  

Speed was measured by 30 meters sprint, the participants stood behind the starting line on the signal "ready" the 

participants took a standing start stance, prepared to run and on the signal "yes" the participants ran as fast as 

possible to the finish line.  

The results recorded was the time (in seconds) for the participants to cover the 30 m distance. Agility 

was measured by the T-test, where the participants stood behind the starting line with a standing stance, on the 

“yes” signal, the participants ran forward covering a distance of 10 meters, ran to the right side covering a 

distance of 5 meters, ran to the left side at a distance 10 meters, ran to the right side at a distance of 5 meters, 

then run back and forth covering a distance of 10 meters by following the line until they crossed the finish line. 

Measurements were taken once with a stop watch, and it was measured to one hundredth of a second. 
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This research used a factorial design as shown in the Table 1: 

 

Table 1. Factorial Design 

 
 

 

Interval (B) 

 Interval 1:1/2 

(B1) 

Interval 1:11  

(B2)  

 

 

Method of Physical 

Exercise (A) 

 

Trapping Circuit with 

60% intensity (A1) A1-B1 A1-B2 

Trapping Circuit with 80 

% intensity (A2) A2- B1 A2- B2 

 Dependent Variable (C) 

(1) Strength, (2) Speed, (3) Agility  

 

The research population was male students who took the badminton training. The sample size was determined by 

the formula from Isaac and Michael (Sugiyono, 2013: 128). The formula used was as described in Formula 1: 

 

 

Formula 1. Isaac and Michael’s Formula for Sample Size 

Detail: 

S = Total sample 

 = Chi Square, the value depends on the freedom degree and the mistake level. For the degree 1 and 

5%   mistake for the level of Chi Square = 3.841 

N = Total population 

P = Chances of True (0.5) 

Q = Chances of False (0.5) 

d = Gap between the expected sample and the actual sample. The gap could be 1%, 5%, and 10%. In 

this research it gained 5%. 

 

After being calculated with the formula 1 with a population of 55 participants, the sample size was 

about 48 samples. The number of samples that had been determined were divided into 4 groups with 12 samples 

for each group.  

The research data collection was gained through tests and measurements applied to the research sample. 

The data collection consisted of three (3) components of the physical condition to be measured, such as: (1) 

Strength test using back and leg dynamometer, (2) Speed test with 30 meters sprint and (3) Agility test with T-

test. The data analysis techniques were as follows: 

1. The normality test was done to determine whether the data had a normal distribution or not. The test used the 

Kolmogorov Smirnov test. 

2. The variance homogeneity test was done to test the variance of the data variance in each group. Homogeneity 

test used the Levene's Test with the F-test. 

3. The T-test was conducted to determine whether there were differences in variables between groups or not. The 

results of the analysis stated that there was a difference if the significance value was less than 0.05 (P < 0.05). 

 

Results 

The research results obtained the data relevant to the objectives and hypotheses. Presentation of 

research data can be in the form of tables, graphs, pictures or charts, arranged according to the stages of research 

implementation. This research aims to examine the effect of circuit trapping training with the intensity of 60% 

and 80% with 1:1/2 intervals and 1:1 intervals on increasing strength, speed and agility. The combination of 

these treatment groups can be described as follows: 

1. Group 1 (A1B1), treated with 60% intensity trapping circuit training with 1:1/2 intervals 

2. Group 2 (A1B2), treated with 60% intensity trapping circuit training with 1:1 intervals 

3. Group 3 (A2B1), treated with 80% intensity trapping circuit training with 1:1/2 intervals 

4. Group 4 (A2B2), treated with 80% intensity trapping circuit training with 1:1 intervals 

The data of this research were obtained from four treatment groups using factorial experimental design which 

was observed twice, namely the pretest data to test the equality of data, and the post test data to prove the 

research hypothesis. The results of factorial analysis on the data of this study are as follows: 
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a. Result of Pretest Data 

Result of the data equality before the treatment or pretest can be seen in Table 2: 

 

Table 2. Result of Pretest 

Data Group Mean 

 

Strength 

Group 1 201.95 

Group 2 200.45 

Group 3 196.33 

Group 4 219.79 

Speed 

Group 1 4.76 

Group 2 4.61 

Group 3 4.71 

Group 4 4.79 

Agility  

Group 1 11.73 

Group 2 11.74 

Group 3 11.39 

Group 4 12.13 

Based on Table 2, it is observed that the mean value of the measurement results for the data of strength, 

speed and agility before the treatment waswere all relatively the same.  

The results of the factorial analysis on the pretest statistics including the strength, speed, and agility before given 

the treatment can be seen in Table 3. 

Table 3.  Result of Pretest Statistics 
Method Variable F count p Detail 

Method of Training  

Strength 0.274 0.603  Insignificant  

Speed 0.322 0.573 Insignificant  

Agility 0.006 0.939 Insignificant  

Interval 

Strength 0.703 0.406 Insignificant  

Speed 0.072 0.790 Insignificant  

Agility 1.789 0.188 Insignificant  

Interaction of training 

method, Interval  

Strength 0.909 0.346 Insignificant  

Speed 0.890 0.351 Insignificant  

Agility 1.710 0.198 Insignificant  

The factorial analysis on the pretest data indicated that, the results was insignificant on the method of 

training, interval and on the interaction of training method and interval. It shows that during pretest all groups 

have the same abilities, as seen from the measurement results on the strength, speed and agility before the given 

treatment. It means that the abilities in each group during the pretest or before given treatment is  the same level. 

b. Hypothesis Testing on Post Test Data 

Hypothesis testing on the data after the given treatment or post test can be seen in Table 4: 

Table 4. Result of Post Test 

Data Group Mean 

Strength 

Group 1 258.75 

Group 2 203.95 

Group 3 282.29 

Group 4 255.58 

Speed 

Group 1 3.88 

Group 2 4.76 

Group 3 3.23 

Group 4 4.50 

Agility 

Group 1 10.59 

Group 2 12.26 

Group 3 10.29 

Group 4 10.97 

The results of the factorial analysis on the influence of circuit trapping training with the intensity of 60% and 

80% with the interval of 1:½ an with the interval of 1:1 on the strength, speed and agility is presented  in Table5. 

Table 5.  Result of Post Test Statistics 

Method Variable F count P Detail 

Method of Training 

Strength 35.919 0.000 Significant 

Speed 44.281 0.000              Significant 

Agility 25.160 0.000 Significant 

Interval 

Strength 42.227 0.000 Significant 

Speed 250.813 0.000 Significant 

Agility 55.096 0.000 Significant 

Method of Training, 

Interval 

Strength 5.014 0.030 Significant 

Speed 7.827 0.008 Significant 

Agility 9.769 0.003 Significant 
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1) Method of training 

The results of factorial analysis on the training method attained a significance value of less than 0.05 (p 

<0.05) for all variables. This means that there is a significant effect of the trapping circuit training method 

on strength, speed and agility abilities. 

2) Interval 

The results of factorial analysis on the training interval attained a significance value of less than 0.05 (p 

<0.05) for all variables. This means that there is a significant effect of interval training on strength, speed 

and agility abilities. 

3) Interaction between Method of Training and Interval 

The results of factorial analysis on the interaction of the trapping circuit training method and the interval 

obtained a significance value of less than 0.05 (p <0.05) for all variables. This means that there is a 

significant interaction with the trapping circuit training method with an intensity of 60% and 80% with a 

difference of 1:½and 1:1 intervals on the strength, speed and agility abilities, therefore the hypothesis in this 

study can be accepted. 

c. Percentage of Improvement on Each Group 

Percentage of improvement on each group can be seen in Table 6. 

Table 6. Percentage of Physical Condition Improvement 

Physical Abilities Group 

Mean of 

Pree test 

Mean of 

Post test 

Improvement 

(%) 

Strength 

Group 1 201.95 258.75 28.13 

Group 2 200.45 203.95 1.75 

Group 3 196.33 282.29 43.78 

Group 4 219.79 255.58 16.28 

Speed 

Group 1 4.76 3.88 18.49 

Group 2 4.61 4.76 -3.25 

Group 3 4.71 3.23 31.42 

Group 4 4.79 4.50 6.05 

Agility 

Group 1 11.73   10.59 9.72 

Group 2 11.74   12.26 -4.43 

Group 3 11.39   10.29 9.66 

Group 4 12.13   10.97 9.56 

The results of this study as a whole prove that there is an effect of the trapping circuit training method 

with an intensity of 60% and 80% with a difference of 1:½and 1:1 interval on strength, speed and agility 

abilities. Based on the results of the analysis by the percentage increase in the mean value of treatment results in 

each treatment group, it indicates that the group that gets the best results is in group 3 (A2B1), the group which 

was given treatment with trapping circuit training, with 80% intensity with 1:½intervals. The changes were 

strength, which increased by 43.78%, speed, which increased by 31.42% and agility, which increased by 9.66%. 

The group that showed the least results was group 2 (A1B2), which was given 60% intensity trapping circuit 

training with 1:1 interval. The changes were strength, which increased by 1.75%, speed, which decreased by 

3.25% and agility, which decreased by 4.43%. 

 

Discussions 

Based on the results of the research, the form of trapping circuit training with an intensity of 60% and 

80%, the difference between the rest intervals of 1:½and 1:1 has a significant effect on the increase in strength, 

speed and agility abilities. The ability of strength, speed and agility can be increased if the training is applied by 

stimulating the lower limbs which is given in sequence by applying the appropriate interval and loading system. 

These results are in accordance with the research of Ihsan, Mentara, and Kamarudin (2018: 54) that the 

application of interval training has a significant effect on increasing speed with the results obtained that t count = 

9.641 and t table = 2.201, because t count is greater than t table or 9,641 > 2.201 at a significant level of 5% with 

a degree of difference (db) = N-1 (12-1) = 11 or an increase in pre-test and post-test of 6.14 with a mean 

deviation of 0.511 or an increase of 1.02%. Furthermore, Fajrin et al. (2018) denoted that exercises of High 

Intensity Interval Training significantly effect the increase in power, limbs, speed and agility after being given 

the treatment for six weeks. 

In addition, research by Rohman (2015) stated that training using the rope jumps with the interval 

training method showed that the average difference for agility before and after treatment  obtaining a t count of 

0.866, the value of t table with a significance level of 0.05 with df = 14 at 2.977. As such, the agility variable has 

no difference before and after being treated, because t count was smaller than t table (0.866 <2,977). Meanwhile, 

Hardiansyah's research (2017: 83) concluded that there was a significant effect of the interval training method on 

improving physical fitness, which included cardiovascular endurance, muscle endurance, muscle strength, 

flexibility, speed and coordination, with the results of the dependent sample difference test obtaining a t count of 

3.56, while t table at α = 0.05 and degrees of freedom (dk) = n-1 is 1.74, so that t is greater than t table (3.56> 

1.74). 
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One of the activities that can stimulate the lower limbs is a form of training by applying circuit trapping 

exercises (Beato et al., 2020). Circuit trapping exercise is a form of exercise that is done by climbing and 

descending stairs that are approximately knee-high with a variety of different types of exercises. Exercises are 

carried out sequentially, by applying a form of training such as circuit training. Circuit training is a form of 

training that consists of various activities combined into a programmed series of exercises with a rest during each 

post. Nasrulloh et al. (2020) stated that the circuit system consisted of a series of resistance exercises carried out 

consecutively with minimal rest between each exercise; by doing circuit training, the athlete can increase the 

time to lactate threshold, body composition and increase strength and endurance. Nagano et al. (2020) argued 

that a badminton player had 5 physical loads in his game, including (1) the type of domain motion function, (2) 

workload intensity, (3) load patterns, (4) duration (timeframe) of work, and (5) the predominant energy system. 

The motion functions that are very important in badminton are flexibility, speed, strength, agility and accuracy. 

Physiologically, the workload in badminton is a heavy workload. During game time, the heart rate of a single 

player can reach 180 beats per minute and the lactic acid level can reach 12-13 mM.  

The workload pattern of badminton is double interval (Fu et al., 2021). At the time of the game, a short 

interval load pattern occurs, especially when the player chases and hits the shuttlecock and while waiting for the 

shuttlecock to return. This pattern lasts a few seconds. The second interval occurs when the shuttlecock is set. 

The time period lasts from 30 seconds to 2 minutes, while the rest period varies. One badminton game can last 

for about 15-20 minutes. The energy system used by muscles to carry out a work is influenced by the intensity, 

speed, and length of work. The workload intensity of badminton is quite heavy, the duration is ½ - 1 minute for 

one rally and requires high speed. From the nature of the workload, it can be estimated that the main energy 

system badminton is an anaerobic energy system, the ATP-PC-lactic acid system, while the aerobic power 

system serves as a support. 

Based on research data, in doing the form of trapping circuit training with an intensity of 60% and 80% 

with a difference of 1:½and 1:1 interval, it is acknowledged that the data on the results of the increase in strength 

abilities are as follows; group 1 is at 28.13%, group 2 is at 1.75%, group 3 at 43.78%, and group 4 at 16.28%. 

The speed ability showed an increase as follows; group 1 at 18.49%, group 3 at 31.42% and group 4 at 6.05%. 

Meanwhile, for group 2, it experienced a decrease of 3.25%. The agility ability obtained the following 

improvement data; group 1 was at 9.72%, group 3 was at 9.66% and group 4 was at 9.56%. Meanwhile, for 

group 2, the agility ability also decreased, at about 4.43%. 

From these data it can be seen that the ability of strength, speed and agility that increased the most was 

found in group 3. Group 3 is a group that does 80% intensity trapping circuit training with 1:-½ intervals, by 

doing exercises with maximum loading and taking a short restin between can increase the ability of strength, 

speed and agility to the maximum. One type of exercise that can improve the ability to be in optimal physical 

condition is an exercise which consists of a complete unity of components that cannot be separated, both in terms 

of its improvement and maintenance (Bherer et al., 2021). This means that in improving the physical condition, 

all components must be developed even though it is done with a priority system according to the required 

condition or status. Of the several types of physical condition components, most of them must be included in the 

circuit training program that will be given to every athlete in the sport of achievement (Bovas, 2020). A good 

physical condition will affect psychological aspects such as an increase in work motivation, work morale, self-

confidence thoroughness and so on (Martino et al., 2008). 

 

Conclusion  

            Based on the discussion of the research, several conclusions can be drawn showing that there is an 

influence of the trapping circuit training method on strength, speed and agility abilities. Based on the analysis, it 

is known that the group which obtained the best results was group 3 (A2B1), which was given the trapping 

circuit training with 80% intensity at 1:½intervals, with changes in strength increasing by 43.78%, speed 

increasing by 31.42% and agility increased by 9.66. %.The group that showed the least result was group 2 

(A1B2), which was given trapping circuit training with 60% intensity at 1:1 interval with changes in strength 

increasing by 1.75%, speed decreasing by 3.25% and agility decreasing by 4.43%. 
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