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Abstract This study aims to examine the effectiveness
of weight training methods and rest interval, maximum
oxygen volume, flexibility, muscle strength, muscular
endurance, and fat percentage in students. It employed a
quasi-experimental design with 40 male undergraduate
students as a sample divided into 4 groups. The instruments
used the Multistage Fitness Test (MFT), sit and reach test,
sit-ups, push-ups, leg and back dynamometer, and Omron
karada scan body composition. The data analysis technique
used the normality test, homogeneity test, and box test
followed by hypothesis testing using multivariate analysis
(MANOVA) with 2° factorial analysis. The results of the
Multivariate Test calculations showed all groups had
significant improvements of p<0.05, except for fat
percentage (p=0,806). So that it can be said that weight
training carried out according to the right exercise dose
with the selection of appropriate exercise methods and by
paying attention to rest between sets will be able to have a
positive impact on cardiorespiratory endurance (VO, max),
flexibility, muscle strength (legs, back), muscular
endurance (upper body, abdomen), and no significant
improvement in ‘fat percentage’. But all weight training
methods had a positive impact on fat percentage. The most
effective exercise method for improving VO, max,

flexibility, and lowering body fat is the superset method
with a rest between sets of 30 seconds. The most effective
method to increase muscle strength (legs and back) is the
compound set method with a rest between sets of 120
seconds. While the most effective method to increase
muscle endurance (upper body and abdomen) is a
compound set method with a rest between sets of 30
seconds.

Keywords Weight Training, Rest Interval, VO, max,
Flexibility, Muscle Strength, Muscular Endurance, Fat
Percentage

1. Introduction

Health is a global primary need. A person is considered
healthy if he/she already has good physical fitness. A
person is said to be fit if he has been able to carry out the
task charged effectively for a relatively long time without
feeling excessive fatigue and still has the energy to do other
activities in order to fill his free time [1]. Physical fitness
can be obtained through effective exercise. Exercise can be
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effective if attention is given to the basic principles of
exercise to achieve more optimal physical performance for
each individual [2] [3]. Argued that the principle of
exercise consists of overload, continuously increasing load,
the individual, specificity, adaptation, variation
periodization, opposites, moderate load, and exercises
must be systematic.

In addition to the basic principles, the exercise should
also pay attention to its components. The quality of an
exercise is also influenced by the ability to carry out an
exercise program that is by the principles of exercise,
training components, and the right dose of exercise [4]. The
training components that need to be considered are the
frequency intensity,time, volume, rest between sets,
intervals, repetitions, sets, circuits, density, exercise
rhythm, and training sessions [5]. Exercise performed
regularly can improve physical condition if it is carried out
in accordance with an exercise program that has been
prepared based on the basic principles of exercise and
training components [6], [7].

One of the exercises known to improve physical ability
is weight training [8]. It is one of the physical exercises
performed with the help of weights, both internal and
external of the body, which improves muscle ability and
work productivity [9]. Weight training should be done in
accordance with the right exercise program based on the
basic principles and the dose of exercise [10]. Examples of
weight training using (internal) body weight that are often
done can include frog jump, skipping, squat trust, squat
jump, pull-ups, plunk, push-ups, sit-ups, lunges, and
back-ups [11]. While weight training using external
weights such as dumbbells, barbells and machines, tends to
have more variety according to the purpose of the exercise
[12]. Training methods done during weight training
include superset, compound set, block set, set system, giant
set, tri set, pyramid system, pro set, and circuit [13].

Recent findings show that most people do weight
training aimed at increasing muscle mass so that their body
shape mirrors athletic looks [14]. However, the most
important reason for one's body to exercise is to gain
physical fitness [15]. A person can be said to have good
physical fitness, not just by having large and athletic
muscles, but must meet the good criteria of all components
of physical fitness, namely cardiorespiratory endurance
(VO, max), muscle endurance, muscle strength, flexibility,
and body composition [16]. Martine F et al [17] state that
health-related physical fitness consists of several
components, namely: cardiorespiratory endurance, muscle
strength and endurance, flexibility, and body composition.

There are some experts who argue that weight training
cannot have a significant effect on increasing
cardiorespiratory endurance (VO, max) [18]. [19] find that
muscle strength training does not have a significant effect
on increasing VO, max, after being given strength training
in trained rowers. The opposite was found by [20] that
there was a relative change in maximum oxygen intake in
bicycle ergometer tests (VO, max) after a 21-week training,

endurance, in training groups and control groups, VO, max
increased by 12.5% in endurance training and 9.8% in a
combination of strength and endurance training. This study
suggests that weight training, endurance training, and a
combination of weight training and endurance can have a
significant effect on increasing VO, max. [21] suggest that
weight training can help to prevent and manage type 2
diabetes and improve heart health by lowering blood
pressure and has a positive effect on controlling cholesterol
and lipoprotein levels.

Body composition, indicated by the percentage of fat,
should fall into the normal category [22]. If a person has an
excessive fat percentage level, it can be said that the person
is not fit [23]. There are many ways to reduce body fat,
such as dieting, taking supplements, taking slimming drugs
and exercising [24]. [25] said that a weight training
program combined with consuming post-exercise recovery
drinks containing creatine, protein, amino acids, and
carbohydrates did not change body weight, body fat
percentage, or fat mass compared to isocaloricdiets, which
only controlled carbohydrates. Weight training combined
with consuming creatine, protein, amino acids, and
carbohydrate beverages cannot affect body weight and fat
percentage [26]. [27] says that the combination of
moderate-intensity resistance in a weight loss exercise
program can significantly reduce body fat mass and
mid-thigh composition, strength, and muscle quality in
overweight and obese adults and older people.

Another important component of physical fitness related
to health is flexibility [28]. Most people rule out exercise
that involves flexibility, even though this component is
very important to prevent the risk of injury during exercise
[29], [30]. [31] notes that most medical professionals,
coaches, and athletes consider aerobic conditioning,
strength training and flexibility to be integral components
in any conditioning program. Therefore, it is necessary to
provide an exercise program to increase flexibility. As
stated by [32] core strength training with a swiss-ball can
improve strength, endurance, flexibility and balance in
women.

In addition to cardiorespiratory endurance, body
composition and flexibility, the physical fitness
components that need to be trained also include muscle
strength and endurance [33]. Many studies have proven the
effect of weight training on muscle strength and endurance
[34]. [35] says that weight training will be able to increase
muscle strength, muscle endurance, neuromuscular
coordination, and bone density (helping prevent
osteoporosis). Weight training can improve performance
determinants by increasing the athlete's strength, vertical
jump ability without increasing total body mass and
sacrificing VO, max development [36]. [37] adds that
strength training programs are essential for the
maintenance of functional performance of muscle strength
and independence in adults. After the training period,
strength training significantly improved (p < 0.001) knee
extension of 1 RM (32%) and flexion strength (28%).
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The superset and compound set training exercise
methods are often used when doing weight training [38].
Superset is a weight training method in which a person
performs two exercises to train opposite muscle groups and
is carried out successively without resting in between, for
example the arm superset, which is a set of bicep curl
exercises, followed by a set of tricep push down exercises
[39]. The superset training method is a form of weight
training done by training the agonist and antagonist muscle
groups sequentially and repeatedly without any rest when
switching. The Super Set exercise method can provide
benefits including: saving time, burning more calories, and
increasing lactic acid production[40].

That includes doing two types of exercises for the same
muscle group in succession, but with different types of
exercises for each set and without rest between. Exercise
with this method can provide maximum response to a
group of muscles being trained so that the potential for
muscle development is more optimal [41]. One form of
physical activity is weight training. Weight training should
be done using the right exercise program guidelines. An
appropriate training program should be prepared by taking
into account the basic principles and components of the
exercise. The selection of the right exercise method can
also affect the success rate of the exercise program. In
addition, This is evidenced by previous research studies
[42] which reveals that the rest time between sets needs to
be considered because it is closely related to the energy use
during weight training. Thus, weight training can have a
significant effect on the body in accordance with the
objectives of the exercise, especially physical fitness.
Therefore, this study intends to examine several treatment
in doing weight training by paying attention to the
components of the exercise such as frequency, intensity,
repetitions, sets, exercise rhythm, rest between sets, and
exercise methods. This is supported by research [43] which
explains that weight training that pays attention to training
components such as frequency, intensity, time, and type,
can improve physical fitness. In summary, the study’s
objectives intend to examine the effect of the supersets and
compound set training methods with 30 and 120 second
rest interval between sets on VO, max, flexibility, muscle
strength (legs, back), muscle endurance (upper body,
abdomen), and fat percentage. If the interval rest is short
then it can increase aerobic stamina [44].

The advantages of this study compared to previous
research are the inclusion of more specific weight training
methods, namely with superset and compound set methods
included in order to train the muscles more thoroughly. In
addition, the use of a relatively short rest time of 30
seconds and 120 seconds each respectively, allows the
body to maximize aerobic energy and from fat metabolism
as energy at the time of weight training[45]. Finally, this
study also focuses on all components of physical fitness
related to health. Thus, weight training with this method is
expected to have a significant effect on VO, max,
flexibility, muscle strength (legs, back), muscle endurance

215

(upper body, abdomen), and fat percentage. Therefore, it is
necessary to research the effect of superset and compound
set exercise methods with 30 and 120 second rest interval
between sets on VO, max, flexibility, muscle strength (legs,
back), muscle endurance (upper body, abdomen), and fat
percentage.

2. Materials and Methods

This study used a quasi-experimental method with a
multifactorial experimental design. The sample was 40
male undergraduate students, with mean age 19.3 (0.6)
years old, from Sport Science Department, Faculty of Sport
Science selected through purposive sampling. The
inclusion criteria of students as samples in this study
include being an active student, physically and mentally
healthy, never participated in a weight training program,
and willing to be a research sample. All students must also
be of low risk to vigorous exercise precluding safe and
adequate test performance.

The study protocol was approved by the Universitas
Negeri  Yogyakarta  Ethics = Committee  Board
(N0.T/1.1/UN34.21/TU/2021). The sample was divided
into 4 groups, namely group 1 using a superset method
with 30 seconds rest (SS30), group 2 using a superset
method with 120 seconds rest (SS120), group 3 using a
compound set method with 30 seconds rest (CS30), group
4 using a compound set method with a rest of 120 seconds
(CS120), and each group consisted of 10 students. The
instruments used were the Multistage Fitness Test (MFT),
Sit and Reach test, Sit Up, Push Up, Leg and Back
dynamometer, and Omron Karada scan body composition
monitor [46]. The detail of the instrument can be seen in
table 1 below. Each of the exercise methods has been
previously validated for reliability in separate studies [47].
Test-retest reliability scores for each instrument revealed
very good consistency with MFT, r=0.88; sit and reach test,
r=0.89; sit up and push up, r=0.94 and r=0.95 respectively;
leg and back dynamometer, r=0.90; and Omron karada
scan body composition, r=0.99.

Table 1. Pre-test and post-test instruments and tools
Measurement Instruments Tools
Multilevel Fitness Sound System and 20

Cardiorespiratory

Test (MFT) meters running area

Flexibility Sitand Reach Test  Sit and reach bench
Muscle .
Endurance Sit Up and Push Up Mattress

Leg and Back
Dynamometer

Leg and back

Muscle Strength dynamometer

Omron karada scan
body composition

Body

- Omron karada scan
Composition

The exercise training programs are described as follows:
the weight training and rest interval were performed using
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the superset and compound set methods by combining 30
seconds and 120 seconds of the rest between sets.
Frequency was done 3 times a week and carried out for 8
weeks. Training weights increased progressively with an
intensity of 50% - 70% from 1 RM with details on 1-8
training sessions using 50% intensity, 9-16 training
sessions using 60% intensity, and 17-24 training sessions
using 70% intensity of 1 RM. The number of sets in these
program was 2-4 sets, namely in the 1-8 training session, 2
sets were performed, the 9-16 training session was
increased to 3 sets and the 17-24 training session was
increased to 4 sets. The number of repetitions performed
was 15-25 repetitions. The number of reps decreased as the
intensity and number of sets increased. In the 1-8 practice
sessions, the reps were conducted as many as 25 repetitions,
the 9-16 training sessions were reduced to 20 repetitions
and the 17-24 practice sessions were reduced to 15
repetitions.

The results of the study were then analyzed using SPSS
program. The data analysis technique used is Kolmogorov
Smirnov Z test for normality, Levene’s test for
homogeneity and box test as a prerequisite test. All tests for
normality distribution showed no significance (p>0.05)
and fulfilled the normality assumption. A one-way analysis

of variance is used to determine the demographic profiles
of participants in each training group. There were no
significant differences seen in the demographic profiles of
each training group. Hypothesis testing of outcomes
between all 4 training types was analyzed using a one-way
multivariate analysis of variance (MANOVA) with 27
factorial analysis.

3. Results

This study aims to examine the effect of superset and
compound set training methods with 30 seconds and 120
seconds rest intervals between sets on VO, max, flexibility,
muscle strength (legs and back), muscle endurance (upper
body and abdomen), and fat percentage. The demographic
profile of participants in each training group is described in
Table 2.

The average score of the VO, max test, flexibility, leg
muscle strength, back muscle strength, upper body muscle
endurance, abdominal muscle endurance, and fat
percentage results before and after treatment in each
treatment group can be seen in table 3.

Table 2.  Demographic profiles for each training group

No Treatment Group Age (years) P value BMI P value
1 Group SS30 19.09 (0.33) 21.21 (1.79)

2 Group SS120 19.34 (0.74) 0.380 21.31(1.38)

3 Group CS30 19.59 (0.67) 20.76 (2.15) 0.751
4 Group CS120 19.29 (0.70) 21.74 (2.51)

*All units in mean (SD)
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Table 3. Average data for each treatment group

No Treatment Group Pre-test Post-test .Le\'/e_ls of
Significance
1 Group SS30 39.35 49.19 9.84
GroupSS120 41.44 46,99 5.55
VO, max
GroupCS30 42.92 48.53 5.61
Group CS120 40.26 41.00 0.74
2 Group SS30 38.95 50.85 11.9
GroupSS120 36.30 43.45 7.15
Flexibility
Group CS30 41.80 44.35 2.55
Group CS120 41.05 42.05 1.00
3 Group SS30 162.15 203.40 41.25
GroupSS120 165.80 256.00 90.2
Leg muscle strength
Group CS30 156.80 249.30 925
Group CS120 163.80 257.60 93.8
4 Group SS30 90.25 96.70 6.45
GroupSS120 92.90 123.75 30.85
Back muscle strength
Group CS30 89.40 117.15 27.75
Group CS120 93.45 124.75 313
5 Group SS30 26.20 45.80 19.6
Upper body muscle GroupSS120 21.50 29.50 8
endurance Group CS30 19.00 46.80 27.8
Group CS120 24.90 43.80 18.9
6 Group SS30 37.50 46.00 8.5
Abdominal muscle GroupSS120 35.30 40.90 5.6
endurance Group CS30 34.20 53.00 18.8
Group CS120 32.80 41.10 8.3
7 Group SS30 15.03 14.42 -0.61
GroupSS120 13.24 12.68 -0.56
Fat percentage
Group CS30 13.27 13.00 -0.27
Group CS120 13.01 12.90 -0.11

These results show that the superset and compound set
training methods with 30 seconds and 120 seconds of rest
between sets can increase VO,max, flexibility, leg muscle
strength, back muscle strength, upper body muscle
endurance, endurance of the abdominal muscles, and
reduce body composition, namely fat percentage. At VO,
max, it was shown that the group that had the highest
average Yyield was the SS30 group. On the flexibility
variable, it was shown that the group that had the highest
average yield was the SS30 group. On leg muscle strength,
it was shown that the group that had the highest average
yield was the CS120 group. On the strength of the back
muscles, it was shown that the group that had the highest
average yield was the CS120 group. On the endurance of

the upper muscles, it was shown that the group that had the
highest average yield was the CS30 group. On the
endurance of the abdominal muscles, it was shown that the
group that had the highest average yield was the CS30
group. On the percentage of fat, it was shown that the
group that had the highest average yield, namely the
percentage of fat that decreased the most, was found in the
SS30 group.

Data were tested for normality using Kolmogorov
Smirnov Z, it was found that all groups had a significance
of p>0.05, which means the data is normally distributed.
The homogeneity test using the F-test, found that all groups
had a significant p-value (Sig.) > 0.05, so the data was
homogeneous. The Box-Test was used to test the
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assumption of factorial analysis which requires that the
variance matrix of the dependent variable is the same (or
not different). The results of the Box Test obtained the Box
M test value of 142.510, and the calculated F-value of
1.069 with a significance value of 0.316 (p>0.05), then it
can be stated that the variance matrix of the dependent
variable is the same. This means that the results of the Box
Test on the data do not violate the assumption of the
factorial test so that the reading of the factorial test results
can be continued with the calculation of the one-way
multivariate analysis of variance (MANOVA). The results
of the Multivariate Test calculation show that all groups
have p <0.05, except for the fat composition change
(p=0.806). These results can be interpreted that there are

significant differences in the four training groups on the
dependent variable which includes VO, max, flexibility,
muscle strength (legs, back), muscle endurance (upper
body, abdomen), and fat percentage.

Based on Table 4, the most effective exercise method to
increase cardiorespiratory endurance (VO2 max) and
flexibility as well as reduce fat percentage is the superset
method with 30 seconds of rest between sets. The most
effective exercise method to increase muscle strength (legs
and back) is the compound set method with a rest between
sets of 120 seconds. While the most effective exercise
method to increase muscle endurance (upper body and
abdomen) is the compound set method with 30 seconds of
rest between sets.

Table 4. The Effect of Increasing Significance of Dependent Variables

95% Confidence o val
Dependent Interval value
P . Exercise Method Rest between Mean Std. (between
Variable set Error Lower Upper groups)
Bound Bound
30 second 49.19 1.077 47.00 51.37
Superset
VO, max (ml/kg/min) 120 second 46.99 1.077 44.80 49.17 0.004
(Post-test) 30 second 48,53 1.077 46.34 50.71 '
Compound set
120 second 41.00 1.077 38.81 43.18
30 second 50.85 1.215 48.38 53.31
Superset
o 120 second 43.45 1.215 40.98 45.91
Flexibility (cm) (Post-test) 0.012
30 second 44.35 1.215 41.88 46.81
Compound set
120 second 42.05 1.215 39.58 4451
30 second 203.40 9.919 183.28 223.51
Superset
Leg Muscle Strength (kg) 120 second 256.00 9.919 235.88 276.11 0.001
(Post-test) 30 second 24930  9.919 229.18 269.41 '
Compound set
120 second 257.60 9.919 237.48 277.71
30 second 96.70 4.493 87.58 105.81
Superset
Back Muscle Strength (kg) 120 second 12375  4.493 114.64 132.86 0,000
(Post-test) 30 second 11715 4493  108.04 126.26 '
Compound set
120 second 124.75 4.493 115.64 133.86
30 second 45.80 3.24 39.22 52.37
| Superset
Upper body muscle 120 second 29.50 3.24 22.92 36.07
endurance (times) 0.000
(Post-test) 30 second 46.80 3.24 40.22 53.37
Compound set
120 second 43.80 3.24 37.22 50.37
30 second 46.00 1.636 42.68 49.31
Abdominal | Superset
ominal muscie 120 second 40.90 1.636 37.58 44.21
endurance (times) 30 d 53.00 1.636 49.68 56.31 0.000
2 secon . . . .
(Post-test) Compound set
120 second 41.10 1.636 37.78 44.41
30 second 14.42 1.161 12.06 16.77
Superset
Fat Percentage (%) 120 second 12.68 1.161 10.32 15.03 0,606
(Post-test) 30 second 1300 1161 10.64 15.35 '
Compound set
120 second 12.90 1.161 10.54 15.25
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4. Discussion

Exercise methods must meet good criteria for all
components of physical fitness related to health, namely
V02 max, flexibility, muscle strength (legs, back), muscle
endurance (upper body, abdomen), and fat percentage. The
results of this study overall proved that there is a significant
effect on the superset and compound set exercise methods
with 30 and 120 second rest intervals between sets on VO2
max, flexibility, muscle strength (legs, back), muscular
endurance (upper body, abdomen). Weight training, using
the SS or C method, resulted in a significant reduction in
fat by 1.55%.

Weight training with the superset method is carried out
to train the muscles of opposing antagonist agonists so that
the entire muscle groups given the treatment can work
optimally. The superset training method with 30 seconds of
rest interval between sets had a significant effect on
increasing VO, max, flexibility, muscle strength (legs,
back), and muscle endurance (upper body, abdomen), and
also significantly lowered the percentage of fat. The
significant effect of this training method can be seen from
the magnitude of the minimum increase in the 95%
Confidence Interval in Table 4 by looking at the lower
bound. The results of this study indicate that weight
training performed with the SS30 method is an exercise
method that can be used to increase VO, max, flexibility,
muscle strength (legs, back), muscle endurance (upper
body, abdomen), and fat percentage.

The SS30 exercise method is the most effective method
for increasing VO, max and in significant flexibility as
well as reducing fat percentage. The SS30 exercise method
can effectively increase VO, max, because when viewed
physiologically, the 30-second rest period is only able to
restore 70% of ATP, thus allowing the body to use aerobic
energy as energy to carry out the exercise properly. In
addition, this method is also effective for increasing;
flexibility, because the movements during weight training
super sets are the flexion-extension movements of
opposing agonist and antagonist muscle groups so that
there will be an increase in flexibility in these muscles.
Other results show that the SS30 exercise method is also
significantly effective for reducing fat percentage
According to [48], this happens because at the time of
doing this exercise method is only given a fairly short rest
time between sets and a total treatment time of about 60
minutes, thus allowing the body to use energy from fat
metabolism in the body.

The linear periodization weight training program and
nonlinear daily periodization significantly increased
muscle strength on bench press 15RM (175 and 219%), leg
press 15RM (395 and 455%), oxygen consumption
maximum (VO, max) (9 and 10%), and reduced free fat
mass (2.8 and 3%), while nonlinear daily periodization also
showed a significant increase in flexibility after 8 and 12
weeks of training compared to before training [49]. While
[50] stated that weight training in the form of bench press,
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seated row, shoulder press, chest press, lateral pull down,
abdominal crunches, leg press, leg extension, triceps
pushdown, and seated biceps curls performed 2-3 times per
week with an intensity of 60%-80 1 RM, performed in 3
sets and 8-10 repetitions with a rest time between sets of
30-120 seconds. The measurement of 1 RM is carried out
when you want to determine the intensity of weight
training that is only able to be lifted once aimed at
increasing muscle strength.

The increase in results in this study occurred due to the
influence of exercises conducted regularly three times a
week and performed for eight weeks. Loading technique
with increasing exercise load progressively using 50-70%
intensity of 1RM, number of sets: 2-4 sets, repetitions:
15-25 repetitions. This shows weight training carried out
with the right dose of exercise will be able to have an effect
on increasing fitness and health.

Superset training method with 120 seconds rest between
sets (SS120) is expected to make a better contribution to
increasing VO, max, flexibility, muscle strength (legs,
back), muscle endurance (upper body, abdomen), and
decreased fat percentage, because with a longer rest period,
the muscles are given a longer opportunity to recover so
they will be better prepared to perform the next movement
with more energy [51].

The SS120 exercise method has a significant effect on
increasing VO, max, flexibility, muscle strength (legs,
back), muscle endurance (upper body, abdomen), and a
slight decrease in fat percentage. The magnitude of the
influence of the SS120 training method on increased
cardiorespiratory endurance (VO, max), flexibility, muscle
strength (limbs, back), muscle endurance (upper body,
abdomen), can be seen from the magnitude of the
minimum increase in 95% Confidence Interval which is the
lower bound. [52] said that weight training carried out for
12 weeks with the superset method, with treatment carried
out 2 times per week, the number of sets of 3-4 sets, 8-12
repetitions and an intensity of 70% -80% 1RM can
significantly increase muscle strength, muscular endurance,
and cross-sectional area of the vastus lateralis.

The biggest increase in the SS120 training method group
was in muscle strength, there was a big difference when
compared to the results of muscle strength in the SS30
method group. This happens because the actual resting
time between sets of 120 seconds will give the muscles a
longer chance to recover so that the muscles will be better
prepared to perform the next movement using ATP-PC
which has returned about 84%[53]. At the time of rest
between sets of 120 seconds, it uses less aerobic energy
and less energy from fat metabolism, which can affect
cardiorespiratory endurance results and fat percentage [54].
When compared to the CS120 method, it shows the results
are still smaller, because the use of muscles trained
between the superset method and compound set is different
[55].

Compound set exercise method with 30 seconds rest
between sets (CS30) significantly increased VO, max,
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flexibility, muscle strength (legs, back), muscle endurance
(upper body, abdomen), The minimum increase can be
seen in the 95% Confidence Interval, namely the lower
bound (table 4). The results indicate that there is a
significant effect of the CS30 exercise method on
increasing VO, max, flexibility, muscle strength (legs,
back), and muscle endurance (upper body, abdomen).

The biggest increase in this group was in—muscle
endurance (upper body and abdomen), so it can be said that
weight training using the CS30 method is the most
effective for increasing muscle endurance. When viewed
from a physiological point of view, when doing weight
training with the compound set method, movements occur
repeatedly in the same muscle group using different
exercises. The large number of repetitions and the
provision of short rest periods between sets of 30 seconds
cause the muscles to work optimally and repeatedly so that
the ability of the muscles to perform repeatedly without
feeling tired means that they can be trained properly[56]. In
addition, the energy used is as much as 70% of the ATP-PC
recovery, allowing the body to use energy aerobically. [57]
state that weight training with moderate intensity (65-85%)
which is done 3 times per week for 12 weeks can have a
significant effect on muscle endurance with a significance
level of p<0,05.

Compound set exercise method with 120 seconds rest
between sets (CS120) has a significant effect on increasing
VO, max, flexibility, muscle strength (legs, back), muscle
endurance (upper body, abdomen). The minimum increase
can be seen in the 95% Confidence Interval, namely the
lower bound (table 4). Overall, the results of this study
showed that the CS120 method had an effect on increasing
VO, max, flexibility, muscle strength (legs, back), muscle
endurance (upper body, abdomen).

The biggest increase in this group was in muscle
strength (legs and back), so it can be said that weight
training using the CS120 method is the most effective for
increasing muscle strength. This study showed that there
was an increase in muscle strength in each group, but the
compound set group with a rest time of 120 seconds
showed the greatest increase in muscle strength compared
to other groups. These results indicate that weight training
with the compound set method can be used as an effective
exercise to increase muscle strength. This can happen
because at rest for 120 seconds there will be the restoration
of ATP and PCr as much as 84%, allowing the muscles to
be able to use energy from ATP and PCr as much as 84%
when performing the next movement. Although it is true
that ATP and PCr restoration will return to 100% after 3-8
minutes of rest, so to be able to train maximum strength, it
is better to use rest time between sets of more than 3
minutes [58]. In addition to the long rest periods, to train
maximum muscle strength, it is also necessary to pay
attention to the intensity of the exercise, because to
increase muscle strength maximally, it should be done with
an intensity of 70% - 80% of 1 RM for medium levels, 80%
- 90% of 1 RM for medium levels weight, 90% - 100% of 1

RM for maximum load and above 105% of 1 RM for
supermaximum [59].

The group that has the greatest training effect on muscle
strength is given treatment in the form of weight training
by training a certain muscle group using two different
exercises. Repeated exercises during 24 sessions over 8
weeks by increasing the intensity of the exercise between
50%-70% 1RM and decreasing reps between 15-25
repetitions in each of these 8 sessions can have an effect on
the increased strength of the leg muscles and back muscles.
A relatively long rest time of 120 seconds can give muscles
the opportunity to recover ATP and PC so that the muscles
are ready to make their next move without feeling fatigue
[60]. In line with the opinion of Joao et al., (2014), it
suggests that linear periodization weight training with an
intensity of 65% - 95% 1 RM which is applied to
weightlifters can increase muscle strength significantly,
namely on bench presses by 30%, squats 33% and deadlifts
by 76.9%.

The results of this study indicate that there is the most
effective training method to increase VO, max, flexibility,
muscle strength (legs, back), muscle endurance (upper
body, abdomen). The most effective exercise method to
increase VO, max and flexibility, is the SS30 method. This
happens because this training method optimizes movement
to train agonist and antagonist muscles with a combination
of short rest periods so that when doing weight training,
energy will be wused aerobically and from fat
metabolism[62]. The most effective training method for
increasing muscle strength (legs, back) is the CS120
method. This happens because weight training with this
method tends to maximize exercise in one muscle group
using two different tools with a relatively long rest time
combination, allowing the body to use energy from
ATP/PCr because with the rest of 120 seconds ATP/PCr
has returned to 84%.[63] The most effective exercise
method for increasing muscle endurance (upper body,
abdomen) is the CS30 method. This happens when weight
training with this method occurs repeatedly in a group of
muscles that are trained using two different exercises with
short rest periods between sets so that these muscles will
have more endurance [64].

5. Conclusions

This study indicates that superset and compound set
training methods, with rest intervals between sets of 30 and
120 seconds, have a significant effect on VO, max,
flexibility, muscle strength (legs, back), muscle endurance
(lower body, upper, stomach), except for fat percentage.
This significant interaction indicates that in the four groups,
combining the superset and compound set training methods
with 30 and 120-second rest between sets can have an
effect on fitness. It can be inferred that weight training
carried out according to the right exercise dose with the
selection of appropriate exercise methods and by paying
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attention to rest between sets will have a positive impact on
health components, including cardiorespiratory endurance
(VO, max), flexibility, muscle strength (legs, back),
muscular endurance (upper body, abdomen). The most
effective exercise method for improving VO, max,
flexibility, is the superset method with a rest between sets
of 30 seconds. The most effective method to increase
muscle strength (legs and back) is the compound set
method with a rest between sets of 120 seconds. While the
most effective method to increase muscle endurance (upper
body and abdomen) is a compound set method with a rest
between sets of 30 seconds.
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