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Abstract. This study aims to analyze: (1) The effect of complex training methods and circuit body weight training on increasing leg 
muscle power and arm muscle strength of basketball athletes and (2) the difference in the influence between complex training methods 
and circuit body weight training on increasing leg muscle power and arm muscle strength of basketball athletes. This type of research is an 
experiment with the design of two groups pre-test and post-test. The sample in this study amounted to 70 athletes taken using random 
sampling techniques. The subjects were divided into 2 groups of athletes, namely the group given the complex training method of as 
many as 35 athletes and the group of athletes given the circuit bodyweight training method of as many as 35 athletes.  The instruments 
used are to measure leg muscle power, namely the vertical jump test, and to measure hand muscle strength using an expanding dyna-
mometer. The data analysis technique used is an independent sample t-test followed by a paired sample t-test. The results showed that: 1) 
There was a significant effect of complex training methods and circuit body weight training on increasing leg muscle power and arm mus-
cle strength of basketball athletes with a significance value smaller than 0.05 (p < 0.05). 2) There is a significant difference in influence 
between the groups given the complex training method and circuit body weight training on increasing leg muscle power and arm muscle 
strength of basketball athletes, it is proven that the average value of leg muscle power in the athlete group given the complex training 
method is 143.5 kg/sec while the average value of leg muscle power in the circuit body weigh training method group is 120.5 kg/sec 
with an average difference in post-test 23 kg/sec. Furthermore, the average value of arm muscle strength in the complex training method 
group was 38.00 kg while the average value of hand muscle strength in the circuit bodyweight training method group was 32.10 kg with 
an average post-test difference of 5.9 kg. So it can be concluded that the basketball athlete group given the complex training method 
treatment has better leg muscle power and arm muscle strength compared to the circuit bodyweight training group. 
Keywords: complex training, circuit bodyweight training, basketball, leg muscle power, arm muscle strength. 
 
Resumen. Este estudio tiene como objetivo analizar: (1) el efecto de los métodos de entrenamiento complejos y el entrenamiento con 
peso corporal en circuito en el aumento de la potencia muscular de las piernas y la fuerza muscular de los brazos de los atletas de balonces-
to y (2) la diferencia en la influencia entre los métodos de entrenamiento complejos y el entrenamiento con el peso corporal en circuito 
en el aumento de la potencia muscular de las piernas y la fuerza muscular de los brazos de los atletas de baloncesto. Este tipo de investiga-
ción es un experimento con el diseño de dos grupos pre-test y post-test. La muestra de este estudio fue de 70 atletas tomados mediante 
técnicas de muestreo aleatorio. Los sujetos se dividieron en 2 grupos de atletas, a saber, el grupo al que se le dio el método de entrena-
miento complejo de hasta 35 atletas y el grupo de atletas al que se le dio el método de entrenamiento de peso corporal de circuito de hasta 
35 atletas. Los instrumentos utilizados son para medir la fuerza muscular de las piernas, es decir, la prueba de salto vertical, y para medir 
la fuerza muscular de la mano utilizando un dinamómetro expansivo. La técnica de análisis de datos utilizada es una prueba t de muestra 
independiente seguida de una prueba t de muestra pareada. Los resultados mostraron que: 1) Hubo un efecto significativo de los métodos 
de entrenamiento complejos y el entrenamiento con peso corporal en circuito en el aumento de la potencia muscular de las piernas y la 
fuerza muscular de los brazos de los atletas de baloncesto con un valor de significación menor que 0,05 (p < 0,05). 2) Existe una diferen-
cia significativa en la influencia entre los grupos dado el método de entrenamiento complejo y el entrenamiento con peso corporal en 
circuito en el aumento de la potencia muscular de las piernas y la fuerza muscular de los brazos de los atletas de baloncesto, está demos-
trado que el valor promedio de la potencia muscular de las piernas en el grupo de atletas dado el método de entrenamiento complejo es de 
143,5 kg / seg, mientras que el valor promedio de la potencia muscular de las piernas en el grupo del método de entrenamiento de peso 
corporal del circuito es de 120,5 kg/seg con una diferencia media en el post-test de 23 kg/seg. Además, el valor medio de la fuerza mus-
cular del brazo en el grupo del método de entrenamiento complejo fue de 38,00 kg, mientras que el valor medio de la fuerza muscular de 
la mano en el grupo del método de entrenamiento con el peso corporal en circuito fue de 32,10 kg con una diferencia media post-test de 
5,9 kg. Por lo tanto, se puede concluir que el grupo de atletas de baloncesto dado el tratamiento con el método de entrenamiento com-
plejo tiene una mejor potencia muscular en las piernas y la fuerza muscular en los brazos en comparación con el grupo de entrenamiento 
con peso corporal en circuito. 
Palabras clave: entrenamiento complejo, entrenamiento de peso corporal en circuito, baloncesto, potencia muscular de la pierna, 
fuerza muscular del brazo. 
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Introduction 
 
Physical exercise is a very important aspect for athletes 

because it is a systematic process to improve physical quality 
to improve sports performance. Athletes who have good 
physical qualities will have a great chance to get a champion 

in a match (Bridge & Ferreira, 2014; Kуslenko et al., 2019). 
Optimal physical ability is one of the supporting elements in 
achieving maximum various kinds of sports activities. Sports 
achievements are inseparable from the elements of the phys-
ical component (Lochbaum & Gottardy, 2015; Van Yperen, 
Blaga, & Postmes, 2014). In basketball, in addition to having 
good technique, tactics, and mentality, it is also necessary to 
master a good physical condition in the athlete. Increasing 
the physical component of athletes aims to make physical 
abilities excellent and useful to support sports activities to 
achieve the highest athlete achievement (Arwandi et al., 
2023; Bafirman et al., 2023; Putra et al., 2023). Efforts to 
improve the achievements of basketball players, practice is 
one of the most decisive factors in achieving achievements. 
The form of exercise chosen will also be very decisive in 
achieving the desired training target. Every training process 
always requires an excellent training program that has both 
physical and technical skills. Physical exercise that is done 
precisely, measurably and regularly and with adequate 
nutritional intake will improve fitness that can be seen or 
observed with cardiac endurance, flexibility, movement 
speed, balance, endurance and other components of physical 
conditions. The main goal of sports is the process of moving 
in a better direction, including improving physical quality, 
functional quality of body equipment, and psychological 
quality (HB et al., 2023; Munir et al., 2024; Wijaya et al., 
2024). The main target of exercise is the process towards 
better, including improving the physical, and functional 
quality of body equipment and psychic quality. Sports 
achievements are not permanent, so training requires an 
adaptation process so that the results are relatively longer, 
therefore to produce potential champions requires a long 
training process and time. The duration of exercise pro-
cessing does not guarantee that it will succeed without the 
support of the right dose of exercise (Zouhal et al., 2020). 

One sport that requires excellent physical condition is 
basketball. Basketball is a team game that is currently very 
popular abroad and in Indonesia. This is evident from the 
various kinds of events or competitions in Indonesia. 
Understanding basketball itself is a sports game that is 
carried out in groups consisting of two teams of five people 
each who compete with each other to score points by 
putting the ball into the opponent's basket or hoop 
(Rasulovna, 2022; Sarlis & Tjortjis, 2020). Basketball is 
liked by various groups ranging from old, young, men and 
women besides that there are several companies, agencies, 
governments, educational institutions, and universities 

enthusiastic about this basketball game.  
The basketball game is a game that has the aim of insert-

ing the ball into the basketball target on the floor as high as 
305 cm, to be able to return the ball well, it is necessary to 
do movement techniques well so that it can be work effi-
ciency with regular practice, it can affect the effectiveness of 
good work as well (Ferioli et al., 2020; O’Grady, Fox, 
Dalbo, & Scanlan, 2020). The physical components that 
basketball players must have are agility, strength, endurance, 
coordination, balance, speed, and explosive power (Mancha 
& Gonzalez, 2019). While the most dominant physical com-
ponents used in basketball are leg muscle power and arm 
muscle strength (Mbada et al., 2020). This is to the results 
of previous studies that said that there is a contribution of leg 
muscle power and arm muscle strength to the success of the 
lay ap technique in the hoop in basketball (Candra, 2018). 

The way to earn points is to put the ball in the hoop. 
Most players have to jump to lay up, jump shoot, or 
slamdunk. This shows that players must have good jumping 
skills to produce maximum performance. Jumps in basket-
ball are very necessary because they relate to several tech-
niques in the game such as lay-ups, blocks, jump shoots, 
slamdunks, and rebounds. Jumps are closely related to ex-
plosive power and strength. One things that affect a person's 
explosive power is the athlete's anaerobic energy system, if 
the anaerobic energy is high then the jump will also be high-

er (Aksović, Kocić, Berić, & Bubanj, 2020). 
Based on previous literature (Russell, Mclean, 

Impellizzeri, Strack, & Coutts, 2020) shows that the physical 
condition of basketball athletes, especially leg muscle power 
and arm muscle strength is still lacking. This is because the 
physical exercise program to train leg muscle power and arm 
muscle strength is not optimal. Other research Er & Erik, 
(2015) also revealed that the shooting ability of basketball 
athletes is still relatively low. This is due to the lack of varie-
ty and lack of innovative physical training provided so the 
training carried out is not optimal with the needs of physical 
components, especially leg muscle power and arm muscle 
strength in basketball (Bafirman et al., 2023; Munir et al., 
2024). To do the perfect shooting, basketball players must 
have excellent leg muscle power and arm muscle strength. 
Given the importance of the role of leg muscle power and 
arm muscle strength for basketball athletes, the leg muscle 
power and arm muscle strength of athletes need to be 
improved. The most effective way to increase leg muscle 
power and arm muscle strength of basketball athletes is to do 
physical exercise programmatically, varied, innovative, and 
on target. 

But in reality, the power ability of the leg muscles is still 
not optimal for basketball athletes in Jambi province. Based 
on observations made by researchers on January 20, 2024, at 
a basketball club with a basketball coach, it was revealed that 
the ability of leg muscle power and arm muscle strength of 
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basketball athletes is still relatively lacking, because the ex-
ercise program to increase leg muscle power and arm muscle 
strength is still not effective, still not on target, and not yet 
by the dominant physical abilities trained in basketball. Oth-
er factors that affect the low power ability of leg muscles and 
arm muscle strength of basketball athletes include: 1) The 
shooting punch is not strong so that it is easily received and 
returned by the opposing player, 2) The shooting is not 
strong enough so that it is easy to block the opponent, 3) 
every time the ball is shot it often does not enter the basket-
ball hoop, and 4) Shooting done by athletes often leaves the 
field or is not on target. 

 Researchers obtained the latest data from basketball 
coaches when the leg muscle power test using vertical jump 
obtained a jump value as high as 20 cm, the results were 
included in the less category, and in the arm muscle strength 
test using an expanding dynamometer obtained an arm mus-
cle strength value of 20kg this was included in the low cate-
gory. The previous exercise was only more speed and agility 
training so that leg muscle power and arm muscle strength 
were neglected. If this continues to be allowed then it will 
certainly have a bad impact and there will be a decrease in 
achievement for basketball athletes who want to take part in 
international championships. 

Based on the results of previous literature, there have 
been several physical exercise methods to increase leg mus-
cle power and arm muscle strength. The previous physical 
exercise program did more squat jumps, box jumps, push-
ups, and pull-ups, but there were no more varied and inno-
vative physical exercise methods. One of the exercises given 
to maximize leg muscle power and arm muscle strength is by 
training complex methods and circuit bodyweight training. 
Complex training is an exercise method that combines a set 
of strength training with a comparable set of plyometrics 
exercises in the same training session and is believed to im-
prove the quality of the plyometrics exercise stimulus 
(Wang, Lv, Qin, Ji, & Dong, 2023). This training method is 
a dynamic training method with high intensity (Pagaduan & 
Pojskic, 2020). 

This exercise technique takes advantage of post-
activation potentiation (PAP) which is defined as a muscular 
phenomenon that causes an acute increase in muscle power 
(Pratama, Remaja, Tungkai, & Lengan, 2020). This increase 
in muscle performance is caused by the muscle being in a 
potential or active state. In the complex training method, 
the crucial factor that determines exercise efficiency and 
results is the exercise intensity factor based on the initial 
exercise test (Thapa, Lum, Moran, & Ramirez-campillo, 
2021).  

Another exercise that can increase muscle power and 
muscle strength is the circuit bodyweight training method. 
The circuit bodyweight training method is an exercise sys-
tem that can simultaneously improve the entire body, name-

ly endurance, strength, flexibility, power, muscular endur-
ance, agility, speed, balance, and several other components 
of physical condition (Yuniana, Nasrulloh, Nurhadi, 
Sabillah, & Elumalai, 2024). In addition, circuit body-
weight training can also improve cardiovascular be-
cause with this exercise the blood supply to the heart is 
smoother which results in the perfection of the meta-
bolic process in the body. The smooth flow of blood in 
the body is not only necessary to channel the juice of 
food and oxygen, but also helps maintain body temper-
ature from excessive heat and cold through a neatly 
arranged and good process in the body. Circuit body-
weight training is a combination of aerobic and endur-
ance exercises using one's body weight that is done in a 
short time and can be done anywhere (Paoli et al., 
2013; Yadav & Sardar, 2017; Yuniana, Kushartanti, 
Nasrulloh, & Pratama, 2023). Their initial circuit training 
series consisted of several stations arranged in circles to train 
muscle groups alternately from station to station (Romero-
arenas, Martí, Alcaraz, & Murcia, 2013). Circuit training is a 
form of conditioning that combines high-intensity resistance 
and aerobic training. It is designed to be easy to follow and 
targets strength building as well as muscle power. 

Leg muscle power and arm muscle strength are some of 
the supporting aspects when shooting in basketball. Leg 
muscle power and arm muscle strength are a series of physi-
cal abilities that support several elements of muscle motion 
that can support the ability of strength and explosive power 
to shooting skills in basketball. Leg muscle power and arm 
muscle strength in basketball shooting skills are very im-
portant because when shooting shots are needed leg muscle 
power when jumping and hand muscle strength when 
throwing a basketball into the hoop appropriately and opti-
mally (Gastaldi et al., 2018). Explosive power is not only 
determined by the strength of muscle contractions, but also 
by the distance and number of muscles that contract every 
minute. So that a person's ability to use the maximum force 
deployed in the shortest possible time so that the arm 
muscles experience a more optimal contraction. Basketball is 
a sport that requires players to move quickly and 
continuously, so skills and physical conditions in playing 
basketball must be high. In performing basic techniques, a 
basketball player must have good arm muscle strength and 
endurance. If the strength of a player's arm muscles in a 
basketball team is not good, then this can be a shortcoming 
for the team to achieve maximum achievement. The result is 
an adjustment to a very influential physical ability, namely 
speed endurance which is followed by power ability, 
especially arm muscle strength. Muscle strength increases as 
muscle volume increases. This very dizzying muscle volume 
is important in training to increase muscle strength and use 
muscles according to their needs. 
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Methods and Materials 
 
Research Design 
This research uses a type of quasi-experimental research 

with a pre-test design and a post-test two-group design. This 

experimental research used 2 different groups, namely the 
group of athletes who were given complex training methods 
and the group of athletes who were given circuit bodyweight 
training. The following is an overview of the research design 
in the table below. 

 
Figure 1. Research design 

 
Research Participants 
The population in this study was all basketball athletes in 

Jambi Province amounting to 120 people. The sample in this 
study amounted to 70 basketball athletes taken using random 
sampling techniques. The subjects were divided into 2 
groups, namely the group of athletes who were given com-
plex training methods as many as 35 athletes, and the group 
of basketball athletes who were given circuit bodyweight 
training as many as 35 athletes. This research has received 
approval from all samples who have filled out a statement of 
ability to become a research sample and have met the re-
quirements of the research code of ethics. 

 
Research Procedure 
Data collection techniques in this study are tests and 

measurements. The instrument used to measure leg muscle 
power is the vertical jump, and the instrument used to 
measure arm muscle strength is the expanding dynamome-
ter. After that, treatment or exercise is given as much as 16 
meetings with a frequency of 3 times a week. And ended 
with taking the final test value or post-test to measure leg 
muscle power and arm strength after treatment. 

 
Data Analysis 
The data analysis technique used in this study used SPSS 

version 22, namely by conducting an independent sample t-
test and continuing with a paired sample t-test. Previously, 
prerequisite tests were carried out for normality and homo-
geneity tests.  

 
Results and Discussion 
 
Results 
Normality Test 
A normality test is performed to test whether the data 

has a normally distributed distribution or not. The calcula-
tion of data normality is carried out using the Kolmogorov-
Smirnov test. The results of the normality test are shown in 
the table below. 

 
Group Complex Training Method 
Based on a statistical analysis of normality tests that have 

been carried out using the Kolmogorov Smirnov test, the 
pretest and post-test data on leg muscle power and arm 
muscle strength of the complex training athlete group were 
obtained from the results of the normality test data of p > 
0.05 significance value, which means that the data is normal-
ly distributed, it can be concluded that all pre-test and post-
test data in the complex training athlete group are declared 
normal. 

 
Table 2.  
Normality test results of pre-test and post-test data of athlete groups Training 
Complex Training Method 

Data Significance P Information 

Pre-test leg muscle power 0,05 0,716 Usual 
Post-test leg muscle power 0,05 0,838 Usual 

Pre-test arm muscle strength 0,05 0,728 Usual 
Post-arm muscle strength test 0,05 0,846 Usual 

 
Circuit Body Weigh Training Training Group 
Based on the statistical analysis of normality tests that 

have been carried out using the Kolmogorov Smirnov test, 
the pretest and post-test data of the circuit body weigh train-
ing group were obtained from the results of the normality 
test of p > 0.05 significance value data, which means that 
the data is normally distributed, it can be concluded that all 
pre-test and post-test data in the circuit body weigh training 
group is declared normal. 
 

Table 3.  
Normality test results of pre-test data circuit bodyweight training 

Data Significance P Information 

Pre-test leg muscle power 0,05 0,529 Usual 
Post-test leg muscle power 0,05 0,628 Usual 

Pre-test arm muscle strength 0,05 0,589 Usual 

Post-arm muscle strength test 0,05 0,656 Usual 

 
Homogeneity Test 
The homogeneity test is used to test the similarity of 

variance between the compared data. The results of the 
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homogeneity test of pre-test and post-test data between the 
complex training method exercise group and the circuit 
body weight training exercise group in this study are as 
follows. 

 
Table 4.  
Test results of homogeneity of pre-test and post-test data 

Data Group F Count P Keterangan 

Pre-test leg 
muscle power 

Complex Training 
Method Exercises 

3,779 0,076 Homogeneous 
Circuit Bodyweight 

Training 

Post-test leg 
muscle power 

Complex Training 
Method Exercises 

3,636 0,088 Homogeneous 
Circuit Bodyweight 

Training 

Pre-test arm 
muscle strength 

Complex Training 
Method Exercises 

3,638 0,078 Homogeneous 

Circuit Bodyweight 
Training 

3,772 0,082 Homogeneous 

Post-arm muscle 
strength test 

Complex Training 
Method Exercises 

3,778 0,084 Homogeneous 

Circuit Bodyweight 
Training 

3,648 0,086 Homogeneous 

  
Results of homogeneity test to test the similarity of variance 
of pre-test post-test data between the complex training 

method exercise group and the circuit body weight training 
exercise group. Since the significance value is greater than 
0.05 (p>0.05), it can be stated that the pre-test and post-
test data between the complex training method training 
group and the circuit bodyweight training training group are 
homogeneous. 

 
Test Effectiveness 
Independent Sample t-Test Results 
a) Pre Test 
 The results of the independent sample t-test on the 

pre-test data compared the complex training method exer-
cise group with the circuit body weight training exercise 
group are as follows. 
 

Table 5.  
Results of Independent Sample T-test Data Pre-Test 

Data Group Mean t Count p Information 

 
Power leg 
muscles 

Complex Training 115,5 

6,542 0,571 Significant Circuit Body Weight 
Training 

113,5 

 
Arm muscle 

strength 

Complex Training 30,00 

6,430 0,585 Significant Circuit Body Weight 
Training 

29,00 

Based on the results of the Independent Sample t-test da-
ta analysis of leg muscle power, a calculated t value of 0.542 
was obtained with a p significance value of 0.571, and in arm 
muscle strength, a calculated t value of 0.542 was obtained 
with a p significance value of 0.585. Because the significance 
value of p is greater than 0.05 (p>0.05), it can be concluded 
that there is no significant difference in leg muscle power 
between the complex training group and the circuit body 
weight training exercise group at the time of the pre-test. 
This means that both groups had the same leg muscle power 
and arm muscle strength before treatment. 

Based on the results of the analysis, the average value of 
leg muscle power in the complex training group was 115.5 
kg/sec while the average value of leg muscle power in the 
circuit bodyweight training group was 113.5 kg/sec. This 
means that the group of athletes given complex training has a 

better average leg muscle power compared to the circuit 
bodyweight training group. 

 
b) Post Test 
 The results of the independent sample t-test on the 

post-test data compared between the complex training exer-
cise group and the circuit body weight training exercise 
group are as follows. 
 

Table 6.  
Hasil Independent Sample T-test Data Post-Test 

Data Group Mean t Count p Information 

 
limb muscle 

power 

Complex Training 143,5 

7,782 0,000 Significant Circuit Body 
Weight Training 

120,5 

 

Arm muscle 
strength 

Complex Training 38,00 

7,683 0,000 Significant Circuit Body 
Weight Training 

32,10 

Based on the results of the Independent Sample t-test 
analysis, the data on leg muscle power obtained a calculated 
t value of 7.782 with a significance value of 0.000, while 
arm muscle strength obtained a calculated t value of 7.683 
with a significance value of 0.000. Because the significance 
value is smaller than 0.05 (p < 0.05), it can be concluded 
that there is a significant difference in leg muscle power and 
arm muscle strength between the complex training group 
and the circuit bodyweight training group. 

Based on the results of the analysis, the average value of 
leg muscle power in the complex training exercise group 
was 143.5 kg/sec, and the average value of arm muscle 
strength was 38.00 kg. In the circuit bodyweight training 
group, the average value of leg muscle power was 120.5 
kg/sec and the average arm muscle strength was 32.10 kg. 

This means that the group of athletes given complex training 
has better leg muscle power and arm muscle strength com-
pared to the circuit bodyweight training group. 

 
Paired Sample t-Test Results 
a)  Complex training exercise groups 

 
Table 7.  
Results of Paired Sample T Test complex training exercise group 

Data Group Mean t Count P Information 

limb muscle power 
Pre-test 115,5 

7,785 0,000 Significant 
Post-test 143,5 

arm muscle 
strength 

Pre-test 30,00 
7,667 

0,000 
 

Significant 
Post-test 38,00 

   
Based on the results of the Paired Sample t-test analysis, 

the limb muscle power data obtained a calculated t value of 
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7.785 with a significance value of 0.000, and in the arm 
muscle strength data, a calculated t value of 7.667 was ob-
tained with a significance value of 0.000. Because the signifi-
cance value is smaller than 0.05 (p < 0.05), it can be con-
cluded that there is a significant difference in leg muscle 
power and arm muscle strength during the pre-test and post-
test in the complex training exercise group. This means that 
there is a significant increase in leg muscle power and arm 
muscle strength before and after treatment. 

 
b) Circuit body weight training exercise group 

 
Table 8.  
Results of Paired Sample T Test Group Exercise circuit bodyweight training 

Data Group Mean t Count P Information 

limb muscle power 
Pre-test 113,5 

7,769 0,045 Significant 
Post-test 120,5 

arm muscle 
strength 

Pre-test 29,00 
7,739 0,002 Significant 

Post-test 32,10 

 
Based on the results of the Paired Sample t-test analysis, 

the limb muscle power data obtained a calculated t value of 
7.769 with a significance value of 0.045, and in the arm 
muscle strength data, a calculated t value of 7.739 was ob-
tained with a significance value of 0.002. Because the signifi-
cance value is smaller than 0.05 (p < 0.05), it can be con-
cluded that there is a significant difference in leg muscle 
power and arm muscle strength during the pre-test and post-
test in the circuit body weight training exercise group. This 
means that there is a significant increase in leg muscle power 
and arm muscle strength before and after treatment. 

 
Discussion 
 
The discussion of the results of this study provides a fur-

ther interpretation of the results of the data analysis that has 
been presented. The discussion of the results of the analysis 
can be further described as follows. 

 
The effect of complex training and circuit 

bodyweight training on increasing leg muscle power and 
arm muscle strength of basketball athletes 

Based on hypothesis testing, it is known that there are 
complex training exercises and circuit body weight training 
to increase leg muscle power and arm muscle strength of 
basketball athletes. Complex training is an effective training 
method to increase physical variables, one of which is leg 
muscle power and arm muscle strength. These findings are 
in line with several previous studies (Vretaros, 2021) They 
revealed that they found complex training exercises can 
improve the ability of muscle power components and muscle 
strength with a large enough number of samples. These 
findings are consistent with some previous evidence (Tomás 
T Freitas et al., 2018) Explained that complex training for 
16 sessions with a frequency of 3 times a week is an effective 

method to increase the power and muscle strength of ath-
letes. The complex training method is weight training fol-
lowed by pliometric exercises that are mechanically similar 
to weight training (Michaloglou et al., 2018). The complex 
training method can be used for both the upper and lower 
body. The two elements contained in complex training have 
their respective roles in developing the athletic abilities of 
athletes. Further recent discoveries support the hypothesis 
that complex training exercises can improve the physical 
condition of the limbs (Wang et al., 2023). This is because 
plyometric elements cause rapidly acting muscle contrac-
tions that increase the speed of stretching and the resulting 
force (Falces et al., 2021). While the weight training ele-
ment is used to increase strength production at the end of a 
range of motion. The weights used in this study were bar-
bells, body weights, and medice balls. Several factors may 
have contributed to the increase that occurred in this study, 
namely the increasing muscle power due to exercise and the 
increasing level of muscle coordination. 

Furthermore, in circuit bodyweight training, they found 
that high-intensity circuit training can increase muscle power 
and muscle strength in a fairly fit population. These findings 
are consistent with some previous evidence explaining that 5 
weeks of circuit weight training is an effective method for 
developing physical fitness variables such as hand strength, 
foot explosive power, and muscular endurance. The increase 
in hand strength and muscle power may be due to the inten-
sity of training, the circuit load, and the speed of movement 
and explosive power. This is supported by research 
Romero-arenas et al., (2013) which states that circuit 
training is very effective and can be applied to improve 
strength and functional fitness. Circuit training is an excel-
lent way to improve mobility, strength, and stamina. Circuit 
training Consists of 6 to 8 strength and explosive power 
exercises completed one after another exercise. Each exer-
cise is performed for a specific number of reps or for a set 
amount of time before moving on to the next exercise. 
Training within each circuit is separated by short rest peri-
ods, and each circuit is separated by longer rest periods. The 
total number of circuits performed during a training session 
can vary from two to six depending on our training level 
(beginner, intermediate, or advanced), our training period 
(preparation or competition), and the purpose of the train-
ing.  

In basketball, leg muscle power, and arm muscle 
strength are very important physical components to support 
performance when competing for basketball athletes. Having 
good muscle power and muscle strength allows an athlete to 
move quickly and strongly, and can jump so that he per-
forms shooting techniques precisely into the ring. So, to 
perform attacking and defensive techniques, leg muscle 
power and arm muscle strength are needed. Thus, the suc-
cess of a skill in the game of basketball requires good leg 
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muscle power and hand muscle strength. 
 
The difference in the effect of complex training and 

circuit bodyweight training on increasing leg muscle 
power and arm muscle strength of basketball athletes 

The results of the analysis showed that there was a signif-
icant difference in the effect between the complex training 
group and circuit body weight training on increasing leg 
muscle power and arm muscle strength of basketball ath-
letes. The group of athletes who were given complex train-
ing treatment was better than the circuit bodyweight train-
ing group to increase the muscle power of the limbs of bas-
ketball athletes. Complex training is a very good training 
compared to circuit bodyweight training to increase leg 
muscle power and arm muscle strength.  

The complex training method can be used for both the 
upper and lower body. The two elements contained in com-
plex training have their respective roles in developing the 
athletic ability of athletes. Strength training before plyom-
etrics exercise leads to an increase in synaptic excitation in 
the spinal cord, which in turn results in an increase in post-
synaptic potential and subsequently an increase in the 
strength-generating capacity of the muscle groups involved 
(Booth & Orr, 2016). 

This statement is reinforced by the results of research 

(Przewłócka, Folwarski, Kaźmierczak-Siedlecka, 

Skonieczna-żydecka, & Kaczor, 2020) which states that the 
increase in muscle strength is due to the increase in the 
number of contractile proteins, actin filaments, and myosin 
and increases the strength of connective tissue and liga-
ments. Some previous research results that support that 
complex training can increase muscle power of the body 
include, the results of research conducted by Tomas T 
Freitas et al., (2017) who found that complex training has 
the potential to increase lower body strength. Further in the 
findings Talpey et al., (2016) showed that the complex 
training group had a significantly greater improvement than 
the conventional exercise group. While the speed did not 
experience a significant increase. The findings (Çankaya et 
al., 2018) Show that complex training can increase the 
strength and power of male athletes. 

In basketball, these two different motion systems have an 
important influence in supporting strength to improve both, 
the system can train both simultaneously to produce explo-
sive power and good muscle strength. This is in line with 
research (Nasrulloh, Prasetyo, & Apriyanto, 2018) which 
states that in principle a good and appropriate exercise pro-
gram will be able to improve physical skills.  

According to Sabillah et al., (2022) It is posited that pli-
ometric elements cause rapidly acting muscle contractions 
that increase the speed of stretching and the strength of the 
resulting muscles. While the weight training element is used 
to increase strength production at the end of a range of mo-

tion. Several factors may contribute to the increase that 
occurred in this study the increasing muscle power due to 
exercise and increasing levels of muscle coordination. Fur-
thermore, the implication of this study is for coaches to 
apply complex training to basketball athletes to improve and 
improve the quality of leg muscle power and arm muscle 
strength. 

 
Conclusion 
 
Based on the results of data analysis using the Independ-

ent Sample t-test and continued with the Paired Sample t-
test, conclusions can be drawn in this study: a) there is a 
significant increase between complex training and circuit 
bodyweight training to increase leg muscle power and hand 
muscle strength before and after treatment, b) the group of 
athletes given complex training treatment has leg muscle 
power and Hand muscle strength was better compared to 
the group of basketball athletes who were given circuit bod-
yweight training. 
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