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Abstract—The aim of this study was to know the effect of 

weight training to enhance service capabilities. Subject was 

Volleyball Extracurricular at Senior High School 1 Indralaya 

Palembang, and collected using total sampling (N =30). Through 

a quasi-experimental treatment given to the subject. Subjects 

completed in a randomized order three circuit weight training 

protocols of the same duration (3 sets of 8 exercises, 45min) and 

intensity (70% of 1 repetition maximum). The results showed that 

there was difference between pre-test and post-test data (p-value 

> 0,05). It can be concluded that the circuit weight training can be 

used to improve strength in volleyball player. The implication of 

this research is that weight training by using circuit method can 

be used as one type of exercise to improve the strength of 
volleyball athletes. 
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I. INTRODUCTION 

One important factor for training in sports is strength, as is 
volleyball. One factor in every basic technique of volleyball is 
strength. Strength and muscle power of both upper and lower 
extremities as well as neuromuscular coordination and 
technical skills are elements that a good volleyball player aims 
to develop [1]. Several studies have investigated the 
anthropometric and physiological characteristics of both 
teenage and adult volleyball players and their impact on 
volleyball performance [1-5]. Passing in spite of accuracy, it 
also requires strength, Set-up requires strength to push the ball 
up in the pass. It is also very important in the smash and 
blocking technique. While in the serve technique, hand strength 
is needed to send the ball through the net to the opponent's area. 
For this reason, it is necessary train the strength of the 
volleyball player's hand muscles in order to play volleyball 
properly. Weight training is one form of training that is needed. 
Weight training is training that is carried out systematically by 
using weights to increase muscle strength and function to 
improve physical condition, prevent injury or for health 
purposes. Weight training can be done by using weights from 
one's own weight (internal weights) or using external weights 
as it called free weights such as dumbbells, barbells, or gym 
machines. Forms of training that use the most widely used 
weights are chin-ups, push-ups, sit-ups, or back-ups, while 
using outside weights varies according to the purpose of the 
exercise. 

Weight training is a type of resistance training to increase 
the strength and size of skeletal muscles primarily using bars, 
dumbbells and/or other equipment. Weight training is 
necessary for sports like bodybuilding, weightlifting and 
powerlifting where strength, power, and/or muscle mass are 
necessary. It is used in many other sports, such as football, 
wrestling, and rowing, in order to increase the performance of 
athletes and reduce the frequency and severity of injuries [6]. 
Increased strength also improves the capacity to perform 
everyday tasks more easily. Weight training is further 
associated with reductions in anxiety symptoms, improvements 
in sleep quality and improvements in self-esteem [7]. Studies 
with trained men showed that “muscle group training 
frequency” of 2 or 3 times per week yielded better strength 
results compared to once a week, with no apparent further 
advantage of three versus two sessions [8]. A metaanalysis 
focusing on strength improvements found that for untrained 
and trained individuals, frequencies of 3 and 2 times per week 
respectively gave the best (strength) results [9,10]. However, in 
each of the above reviews, the total weekly volumes (sets × 
repetitions × resistance) between the groups were not matched. 

More efficient programs can be designed for athletes who 
possess physiological capabilities. Therefore, utilizing some 
appropriate strategies by the experts and trainers will bring 
desirable consequences. Similarly, the time and the cost spent 
for the preparation of each athlete will be decreased. Since 
weight training at this age necessitates special care and 
attention, and there are very few researches in this regard, this 
paper examines the effect of weight training to increase of 
strength. 

II. METHOD 

This research is a quasi-experimental research with one 
group pre-test and post-test design. 30 samples, age ±17, do 
circuit weight training during 8 weeks and the frequency of 
training 4 times a week. All participants were randomly 
recruited from volleyball extracurricular at Senior High School 
1 Indralaya Palembang. Participants and their parents were 
informed on the purposes of the study, the methods and the 
possible risks involved and informed consents were signed by 
the children’s parents. Subjects completed in a randomized 
order three circuit weight training protocols of the same 
duration (3 sets of 10 exercises, 45min) and intensity (70% of 1 
repetition maximum). The circuit protocols were composed of 
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free weight exercises. The Circuit Weight Training protocol 
was performed as follows: push up, proper push up, seated dip 
triceps, pull up, bird dog, straight arm plank ball, straight arm 
plank – single-leg hip extension (feet elevated), straight-arm 
plank - suspended upper (single-leg hip extension), box walk 
up, suspended lower (walk out and back). To analyse 
differences strength data before and after the treatment, we 
used paired sample t-test when the differences was significant 
(p < 0,05) according to the result of paired sample t-test. 

III. RESULTS AND DISCUSSION 

Based on table 1 the mean value of the study sample was 
20,73 (pre-test) and 25,70 (post-test), the standard deviation 
was 1,337 (pre-test) and 1,368 (post-test) and the increase was 
9.178%. 

TABLE I.  DATA DESCRIPTION 

 Pre-test Post-test Increase 

N 30 30 

23,95% 

Minimum 17 22 

Maximum 23 28 

Mean 20.73 25.70 

Std. Deviation 1.337 1.368 

 

Then the hypothesis will be tested to answer the research 
question. But previously the normality and homogeneity test of 
the data was carried out as a prerequisite for testing the 
hypothesis. Tests for normality and homogeneity of data are 
shown in table 2 and table 3 below: 

TABLE II.  ONE-SAMPLE KOLMOGOROV-SMIRNOV TEST 

Data Pre-test Post-test 

N 30 30 

Asymp. Sig. (2-tailed) 0.053 0.069 

 

In table 2 it appears that the p-value is 0.053 for the pre-test 
and 0.069 data for the post-test data. Because the p-value > 
0.005, it can be concluded that the pre-test and post-test data 
are normally distributed. 

TABLE III.  TEST OF HOMOGENEITY OF VARIANCES 

Levene Statistic df1 df2 Sig. 

0.000 1 58 0.860 

 

In table 3 it appears that the p-value is 0.860, because the p-
value > 0.005, it can be concluded that the pre-test and post-test 
data are homogeneous. 

TABLE IV.  PAIRED SAMPLES TEST 

T 149.000 

Df 29 

Sig. (2-tailed) 0.000 

 

In table 4, statistical differences for the data pre-test and 
post-test were analysed using paired samples t-test for the total 
score of the strength, the results showed significant difference 
in strength before and after treatment using the method of 
circuit weight training [t = 149,00; p = 0.000 (<0.05)]. 

Training is a type of physical activity carried out in a 
structured planning, repetitive body movements aimed at 
increasing or maintaining one or more components of physical 
fitness [11,12]. The basic principle of training is an effort to 
improve skills and achievements while the good training 
principle is to produce a good training organization. This 
weight training is done by paying attention to the principles of 
training, namely the individual principle, the principle of 
variation, the principle of the training model, and the principle 
of increasing load. Circuit weight training during 8 weeks and 
the frequency of training four times a week. This is supported 
by Mylsidayu and Moraes that an increase in weight training 
occurs within 2-6 weeks with the DNLP linear periodization 
program with 20 reps and 50% of weight using bench press, leg 
press, front lat pull-down, leg extensions, military press, seated 
leg curls, pulley triceps extensions, abdominal crunches, and 
arm curls significantly increased bench press 15RM (175 and 
219%), leg press 15RM (395 and 455%), maximal oxygen 
consumption (VO2 max) (9 and 10%), and free fat mass (2.8 
and 3%) [13,14]. Whereas Park said that a combination of 
aerobic exercise in the form of running with 40% -75% MHR 
and weight training with 60% -70% 1 RM [15], with 8-10 reps 
and 3 sets can significantly increase grip strength, push-ups, 
and intake maximum oxygen (VO2max) [16]. Showed that the 
application of specific strength training programs can improve 
the performance capabilities of volleyball player skills. 

Systematic training resulted structural and functional 
changes, or adaptations, in the body. This level of adaptation is 
evidenced by the size and strength of the muscles. The 
magnitude of this adaptation is directly proportional to the 
demands placed on the body by volume, frequency, and 
intensity (load) of training, as well as the body's ability to adapt 
to these demands. Rational training adjusts to increased 
physical performance pressure. In other words, if the body is 
given a rational training load or in accordance with the body's 
physical needs and with sufficient recovery time given to the 
physiological system, the body will automatically adjust to the 
training and become stronger. Circuit training can be used by 
one individual or group and does not require complicated 
equipment. Circuit training involves a series of exercises with 
little or no rest at the end between each exercise. General 
circuit training consists of a number of different exercises, 
usually between 10 and 15 forms of exercise commonly called 
a post. At each post of the circuit training the individual must 
do about 15 repetitions in 40 seconds, while the intensity of 
resistance training should not exceed 60% of one maximum 
repetition, with short rest periods between exercises [17]. 
Training programs that are characterized by high volumes, have 
short rest periods and include some exercise and exercise, can 
be effectively used for body fat reduction [18]. Furthermore, 
[19], found that circuit training is an effective training method 
to increase endurance of local muscles, due to its very 
continuity and minimal rest between posts.  
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Main finding of this study is that light to moderate weight 
training on 70% 1RM can be helpful for improving in strength. 
These are most important variables for volleyball skills. It 
seems that exercise trainings like those implicated in this study 
are safe and effective methods for improvement of young 
volleyball players' motor skills. 

IV. CONCLUSION 

Based on the results and data analysis of the research, it 
concluded that there was an effect of weight training through 
the circuit method toward the strength. The implication of this 
research is that weight training by using circuit method can be 
used as one type of exercise to improve the strength of 
volleyball athletes. 
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