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ABSTRACT 
. Purpose: to study and compare the effects of the on-exercising-ball weight training on 

female volleyball players’ leg muscle strength physical fitness between the pre-training, the 
eighth week and the twelfth week Methods: 64 populations were female volleyball players. After 
using G*Power, the sample size included only forty eight.  The 48 samples with low-medium leg 
dynamic strength were selected from the populations by using the leg dynamic strength test. 
Using match pair to divide the samples into groups. Twenty four in the experimental group 
participated the on-exercising-ball weight training. Another twenty four in the control group 
attended the on-flat-floor weight training. The training programs lasted twelve weeks, three days 
a week. Data was collected from the leg dynamic strength test, the vertical jump, and the 
standing board jump. Using One-way repeated measure. Using one-way analysis of variance and 
post-hoc multiple comparisons with Bonferroni’s correction. Comparing the differences of each 
group’s means of leg muscle strength physical fitness after the 12 week training with the t-test.  
The statistical significance was predetermined at the .05 level Results: the experimental group’s 
leg dynamic strength, vertical jump, and standing board jump increased more highly after the 
eighth week at the .05 level of statistical significance (p=.001, p=.001, p=.001, respectively). The 
control group’s vertical jump, and standing board jump increased more highly after the eighth 
week, only the control group’s leg dynamic strength increased more highly after the twelve week 
at the .05 level of statistical significance. Both groups’ leg muscle strength physical fitness 
increased after 12 weeks, however, the experimental group’s leg muscle strength physical fitness 
increased more highly. 
Keywords: leg muscle strength, weight training, exercising balls, volleyball       
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1. INTRODUCTION 
Volleyball athletes, in addition to sports skills competitions, are also competing in the 

development of the highest physical fitness of each team. (Zetou, Tsigilis, 2007) Enhancing the 
ability of the leg muscles by training with weightiest program to improve muscle contractions 
(Fujii and Akazawa, 1979) improves strength, power, speed, and reduces injury prevention for 
volleyball players (Aghabei, 2010; Yan, Hung, Gau & Lin, 2014). Get Games Serving, Serving 
Hitting the ball Interception The ability to challenge a single opponent requires leg muscle 
strength, both in motion while playing the ball. (Fédération International de Volleyball, 2015), in 
a one-point challenge, takes about 7-10 seconds, and the break time of 11-14 seconds is strongly 
related to the power and strength of the leg muscles (Ministry of Tourism and Sport, The 
athlete's strength in leg muscles is also higher (Mroczek, Superlak, Kawczñski & Chmura, 2017) 
the success of the sport depends on the skill and strength of the body, so leg muscle strength is an 
element that increases the chances of success for volleyball athletes. (Chuphong Chanarun, 2015) 
 Practicing with the simple weight, is one of the ways used to improve the strength by the 
scheduled training programs that use high heavy resistance, coupled with the training according 
to the program, practicing sports to develop muscle strength, coupled with the development of 
athletic skills (Yuya Watanabe, et al., 2015) said that weight training  way's simple and effective 
training process, this is one of the possible ways to help add strength to the muscles and fine in 
accordance with (Poehlman and Melby, 1998), because while training and during competition, 
athletes require the ability to use erectile dysfunction leg muscle, both strength, durability, and 
muscle power recommended for the jumping skill in the vertical jump intercept and jump to 
SWAT challenge, the score jumps to hurled get the ball to the study of (Maffiuletti, Cometti , 
Amiridis , Martin, Pousson & Chatard, 2000) found that the jumping ability of the shooter by 
practicing with the weight training, can also affect the performance of the athletes. So trainers or 
athletes, so it should neglect training to increase leg muscle power and muscle strength, to 
athletes, to be ready always 
 According to research involving muscle strength training on the ball, unstable is widely 
used in sports and has a positive effect on the development of athletic performance, such as 
(Anderson & Behm, Saeterbakken, Andersen, Jansson, Kvellestad & Fimland, 2014; Behm, 
Muehlbauer, Kibele & Granacher, 2015; Badr, 2014; Mercola, 2014) The findings of Goodman 
and the faculty (Craig A Goodman, Pearce, Nicholes, Gatt, & Fairweather, 2008) show that there 
is no difference in the 1RM value from the Chest Press posture from unstable surface training 
and stable surface training. The research (Zemková, 2017) has compiled research related to 
weightiest training on exercise balls. It concluded that weight training on unstable areas had a 
better effect on muscle performance than traditional training, in line with (Juan, 2000; Boyer, 
Hammer, Jepson & Thompson, 2006; Zemková & Hamar, 2013; Bauer, 2013; 2017 ;) The 
formulation of weightiest training programs on the ball is possible for physical fitness in 
women's volleyball players. (Yaprak, 2018) Guidelines for Training Programs for Volleyball 
Players a good trainer should consider the suitability. It can correct the shortcomings of the 
athlete spontaneously. It can bring out the highest talents of the athletes as much as possible. 
Therefore, the creation of a weight training program on the ball is used to improve leg muscle 
fitness in this research (Newton, et al., 1999; Mounir & Nermeen, 2008; Craig, 2001). 
 Ball exercise is equipped with high elasticity; there are twos characteristics (Mercola, 
2014) spherical ball with a diameter ranging from 45 - 75 cm.Like we were called a Swiss ball, 
fitness ball, gym ball, yoga ball, balance ball, and physics. And therapy ball and ball type, semi-
circle with a diameter 58*28 cm. like we called as a Sobuball (Both Sides Utilized: BOSU) is 
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previously used widely, especially in the circles of rehabilitation in the group of athletes, sports 
trainers, or even groups of the exercise (Erwin, Fedewa, Ahn, & Thornton, 2016), with the aim 
for front ball exercise applied to increase the ability to maintain balance, increase muscle 
strength, core fatigue ( Dicenso, 2017; Laudner & Koschnitzky, 2010) developmental challenge 
the work of the musculoskeletal system, the response of the nervous system (Waehner, 2017) by 
the use of ball exercise with the program to exercise more, to strengthen the strength of the 
muscles, especially the muscles associated with movement in everyday life. summertime days, or 
called “functional training” (Sharpe & Price, 2009; Justin, et al., 2018) highlight video of weight 
training on the ball exercise is to practice using weight training equipment, free weights, 
resistance, while the trainer must try poised on the device unstable from educational research 
(Zemková, 2017; Zemková, Jeleň, Radman, Svilar & Hamar, 2016) shows the effect of strength 
training on unstable affect the development of muscle power and strength of the muscles, but 
weight training on the ball exercise is to practice  than usual, because while challenging the 
training, trainees must try to maintain a balance. With the resulting muscles, core fatigue 
development, including the intensity of training that can be adjusted both for replacing the data 
position of the body, the hands, the angle of movement and the weight from the equipment, free 
weights, (Craig, 2011), which is considered as a practice with the weightiest training 
concentration, can strengthen the performance of the body has many parts, while challenging 
coaching. 
 For this reason, the researchers want to study the results of weightiest training on the leg 
muscle strength, which will be researched to study the design of a variety of weightiest training 
programs by combining weight training principles on the ball to compare the effects of training 
on unstable surfaces (Bosu-ball and exercise balls) with weight training on the general floor. 
This research the results of the research are used to develop a training plan to develop potential 
development. The athlete's skills, as well as improvements in various sports, are more 
satisfactory with the results or statistics. This research is a rarely studied new research, so the 
results of the research can be used as a guide to the design of the leg muscle strength training 
program. 

The Purpose of the  study  was to investigate 1. the  effect of the training program with 
weight training on the ball exercise has on performance, the leg muscles of the sample pre-
training, after training, 8 -12weeks, 2. to compare the performance leg muscles of pre-training, 
after training, 8, 12 weeks, of the samples group. and 3. to compare the performance of the 
worlds leg muscles after training, 12 weeks between the experimental group and the control 
group. 
2. METHODOLOGY 

This study is an experimental study of research design, 8 weeks after training and 12 
weeks after training by the committee to certify humans Certificate number of Roi-Et Rajabhat 
University is 15/2562. 
2.1  Population  

The population is a volunteer volleyball club member. Healthy females A total of 68 
people objected to the sample size by G*Power (3.1.9.4), based on the previous study of (Kibele 
& Behm, 2009) (Effect size f=0.25, Power = 0.95, α = 0.05.we have 2group and 3 variable and 
has about 48 volunteers challenged the leg-stretching test to select those with moderate 
stretching force (1.74-2.41 kg/kg). Minimum level (1.33 1.69 kg/kg) According to the Physical 
Fitness Criteria, athletes of the University of Thailand (Tavorn Kamutsri, Amorn Treeraj, 
Chatchai Sriwilai & Jira Nabsanit, 2015) 
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2.2 Sample 
A sample of 48 people, after a leg stretch test, then a stratified randomization of the 

samples in the experimental and control group, had equal leg muscle performance, with the 
group training with weight training on the ball (n = 24) and the control group trained on normal 
ground . 

 
2.3 Instruments 
2.3 1.  Leg Muscle Strength Test Program applied to the Department of Physical Education's 

Field Fitness Test (Department of Physical Education, 2017) 
2.3 2.  Leg Muscle Strength Test (Katou & Yamasaki, 2009) using Leg dynamometer, Takei 

Back & Leg Dynamometer Model 5402 C 
2.3 3.  Vertical Jump (Sargent, 1921) 
2.3 4.  Standing Bord Jump (Wood, 2010) 
2.4 Training Protocol 
  The weight training program on the ball, apply the theory of weight training (Jaruwat 
Yodchu, 2001; Bompa, 1993) Principles of Design Training Program (Fleck & Kraemer, 1987), 
The Principle of Exercise on the Ball (Juan, 2000), which was considered by the research 
equipment quality specialist, 3, the confidence of the entire training program was 0.94. The 
process of participating in the training program may have a potential impact on volunteers. 
Volunteers will be signed up for their consent to participate in the research. The training method 
of the sample is as follows: 

TABLE 1 
DETAILS OF WEIGHTIEST TRAINING PROGRAM ON THE EXPERIMENTAL 

GROUP'S BODY BALL 
Week 1-4 Week 5-8 Week 9-12 

65%1RM 75% 1RM 85% 1RM 

Posture 

Rep Set Rest 
(min.) 

Rep Set Rest 
(min.) 

Rep Set Rest 
(min.) 

1.Barbell Squat on Bosu ball 10 2 1 8 3 1 8 4 1.30 
2.Backward and forward Lunge on Bosu 
ball 

10 2 1 8 3 1 8 4 1.30 

3. Bosu Barbell Back Squa 10 2 1 8 3 1 8 4 1.30 
4. Barball Deft lift on Bosu Ball 10 2 1 8 3 1 8 4 1.30 
5. Hip Thrust with Stability ball 0 2 1 8 3 1 8 4 1.30 
2.5 Data Collection 
2.5 1. Before the study a week, the researchers challenged the fitness test leg muscles to stretch 

the legs with the test force the vertical jump and standing long jump, and informed the 
study participants to know the details of the training program, signed by the volunteers 
consent form, participated in the training program. 

2.5 2. Experimental group experimental group challenge training with weight according to the 
program created by the researchers to replay the ball movement (Table 1). Through the 
challenging training period 17.00-18.30 hours. One week and three days are Monday, 
Wednesday and Friday by the experimental group in accordance with the program does 
not challenge the training, the date and time of coaching volleyball skills as described 
above. 

2.5 3. Group control Challenge training according to the training program with sample weight, as 
usual in the moment, 17.00-18.30 pm. The week and 3 days are Monday, Wednesday and 
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Friday, respectively, the control group will not coach volleyball skills according to the 
challenge training program, the date and time as described above. 

2.5 4. Challenge test leg muscle performance, by measuring the leg dynamic, the vertical jump 
and standing long jump practice week after 8: 00 and 12: 00 am with the experimental 
group page information, access to challenge test results analysis results, according to the 
program statistics to determine the performance of the leg muscles. 

2.6 Statistical Analysis 
Analyze the performance data of the results by looking for the average and standard 

deviation of the leg muscles. Testing whether the distribution is normal by using the test statistics 
tested by Shapiro-Wilk, it was found that the data distribution contained in the dataset is the arch 
of the normal distribution, so the difference of the variable was tested with statistical parameters 
Analyze the one-way variance of leg muscle performance before training after the 8th and 12th 
weeks of the trial and control group. If later analysis is found, the method used to find the 
difference is determined by Bonferroni Osaka's method of a couple of differences implied are 
statistically significant at p<0.05. Test average difference erectile dysfunction leg muscle leg 
dynamic the vertical jump and standing long jump after training 12 weeks with Test t-value 
(independent sample t-test) 
3. RESULTS OF STUDY 

To find out the significant differences on leg muscle performance among athletes of the 
University of Thailand , mean, SD, t-ratio and F-ratio were computed and data pertaing to this, 
has been presented in Table  2 and 3. 

TABLE 2  
ANALYSIS OF VARIANCE OF LEG MUSCLE  ERECTILE DYSFUNCTION OF ATHLETES  BEFORE 

TRAINING,  AFTER 8 -WEEKS TRAINING AND AFTER12 WEEKS TRAINING 

* p < .05 
a Difference to pre-training 
b Different from after Week 8 training 
c is different after Week 12. 
From Table 2, we found that in the experimental and control groups, after training weeks 

8 and 12 differently, when differences were found, the pair tested by Bonferoni's method. After 8 
weeks and 12 weeks of training, the experimental group had a higher level of leg muscle 
performance than before training statistically significant at .05 (p = .001). 05 (p=.001) Long 
jump side found that after 8 and 12 weeks of training, the increase was higher than before 
practice, a statistically significant difference of .05 (p= .001) in the control group. However, 
there was no difference before practice, with the 8-week high jump side after 8 and 12 weeks of 
training, significantly different from before training. After eight weeks and 12 weeks of training, 
the difference between before training was statistically significant at .05 (p=.001). 

 
 

Pre-training 
(N=24) 

After week  8th 
training (N=24) 

After  weeks 12th  
training (N=24) List Group 

M ( ) S.D. M ( ) S.D. M ( ) S.D. 
f p 

Test 1.80 0.23 1.99a,c 0.34 2.32a,c 0.33 17.289 .001* Leg dynamic 
(kg/kg) Control 1.72 0.14 1.77 0.14 1.84a 0.15 3.773 .028* 

Test 170.50 7.87 180.70a,c 5.64 194.62a,b 10.77 51.166 .001* Vertical Jump 
(cm.) Control 171.91 6.52 180.33a,c 5.50 186.62a,b 5.24 39.062 .001* 

Test 190.20 7.99 202.58a,c 8.29 219.50a,b 9.42 70.238 .001* Standing Board 
Jump(cm.) Control 190.00 6.31 195.62a 4.58 199.29a 6.08 16.102 .001* 



INDIAN JOURNAL OF PHYSICAL EDUCATION, SPORTS AND APPLIED SCIENCE, VOL.11, NO. 2 April.,  2021 

ISSN-2229-550X (P), 2455-0175 (O)         Sports Scientists Views in IJPESAS                  6 

TABLE 3 
SIGNIFICANCE OF DIFFERENCE  IN LEG MUSCLE  ERECTILE DYSFUNCTION OF ATHLETES 

AFTER 12 WEEKS OF TRAINING 

*p<.05 
From Table 3, after 12 weeks of training, the experimental group to practice leg muscles, 

leg dynamic was significantly higher than the control group three people significantly different 
statistical levels.05(p=.001) side, the vertical jump, the experimental group of three people 
significantly increased significantly higher than the control group statistical level.05(p=.002) 
standing long jump found that the experimental group and the control group three people were 
significantly different, a significant statistical level at 05(p=.001) 
4. DISCUSSION 

Research on the effects of exercise on the ball is on the leg muscle strength of female 
volleyball players. It was found that weight training on the ball can improve the strength of all 
leg muscles, which, considering the level of leg muscle strength that female volleyball players 
undergo, can increase the strength of all leg muscles as follows: 

After training 8 and 12 weeks, the experimental group had a statistically significant 
increase in leg strength at .05 in line with (Boonta Khakai, 2006), which challenged research on 
the results of the exercise with the Exeter ball and romance share the strength of the back 
muscles, which was found after the group's post-muscular strength experiment. Unlike 
statistically significant control groups at .05 points, according to Jarunun Phanggamta, 2009, it is 
said that muscle fatigue training on the excel ball and floor training on the strength and 
weakening of the back muscles in gymnastics. It was found that strength training on the exemial 
ball had a greater percentage of strength and weakness in the back muscles than the ground and 
control groups, resulting in higher potential volleyball players, resulting in a higher chance of 
success in competition. When studying the results of heavy strength training in conjunction with 
the use of the ball, the body can also increase the strength of the leg muscles in line with (Mounir 
A. & Nermeen F., 2008) found that after practicing with bozuball, the ability to improve the skill 
of the athletes is consistent with the Saowanee Luangaram, et al. (2011) that the strength training 
of the athletes will improve. Physical ability reduces the fat accumulated in the body and 
increases the risk of injury due to sports, increases the strength and density of muscles as well as 
the ligaments, muscles and bones. In addition, its research (Jaruwat Yodchu, 2008) also shows 
that the training of core muscles fatigued with the ball off the body and Bosu-ball can develop 
weakness. Balance of movement, muscle strength Increased muscle endurance (Anderson K & 
Behm DG, 2005) Because while challenging the experimental group training, the experimental 
group must try to control the body to balance, as well as training the core muscles (David G. 
Behm, et al., 2015), which results in improved stability control.(Atle Hole Saeterbakken, 2014; 
Saeterbakken AH, et al., 2014) says bosuball can develop abdominal muscles, but it depends on 
proper weight.Confroms (Chaninchai intiraporn, 2001; Vithoon Yamasamit, 2009) the principle 
that a way to build muscle strength must be to challenge the fight against resistance or heavy 

After week 12th training 
List Group 

M ( )  S.D. 
t p 

Test 2.32 0.33 
Leg dynamic(kg/kg) 

Control 1.84 0.15 
6.328 .001* 

Test 194.83 10.77 
Vertical Jump(cm.) 

Control 186.62 5.24 
3.356 .002* 

Test 219.50 9.42 
Standing Board Jump(cm.) 

Control 199.29 6.08 
8.824 .001* 



INDIAN JOURNAL OF PHYSICAL EDUCATION, SPORTS AND APPLIED SCIENCE, VOL.11, NO. 2 April.,  2021 

ISSN-2229-550X (P), 2455-0175 (O)         Sports Scientists Views in IJPESAS                  7 

water gradually. It's a good fit for those who need balance, and helps to tighten your muscles. To 
tighten the back and muscles, it is possible to tighten the ball as the muscles are used to use the 
power from the inside (Nevin Badr, 2013) to strengthen all parts of the body, with a special 
emphasis on the back and abdominal muscles. The ball also challenges the support. Specific 
parts. 

Small typency helps with flexibility and strength in combination with challenges in 
various systems of the body (Chiu-Fang Yan, et al., 2014). The long jump strain was found to be 
a long jump in the muscle strength of the experimental group, which the research team 
established to determine the sample sought to challenge the heavy weight at 65% ,75% and 85% 
of 1RM.Comfroms (Phanuphan Lapratlanathong, 2006; Ministry of Tourism and Sport, 2013; 
Milić Vladan, et. Al., 2008; Ronnie Lidor, et al., 2010; Zetou E, et al., 2007) training with weight 
65% and  85% of 1RM for 12 weeks, resulting in an average leg strength increase. 

About experimental group  high jump. After training tests in weeks 8 and 12 showed a 
significant increase in muscle stiffness in the high jump legs. 05, this may be due to the fact that 
the combination of leg muscle strength training and the use of balls in the body lead to a 
significant increase in the efficiency of leg muscles. Standing in the high jump soars in 
accordance with (Stojanović Toplica & Kostić Radmil M., 2002) In addition, during the training 
program, the researchers were able to practice the same number of muscle groups associated 
with the muscles associated with the jump. According to (Newton RU, Kraemer WJ, Häkkinen 
K., 1999)) it was found that off-ball training can develop vertical jumps due to increased muscle 
strength. Weight training In addition, in the experimental group, it requires the ability to control 
stability on unstable surfaces. Heavy exercise affects the strength of the leg muscles and the 
ability of athletes to jump, which is considered vertical jumping. The impact of volleyball skills 
(Tourism and Sports Department, 2013) leads to jumping skills, so jumping, intercepting or 
jumping to challenge points increases the likelihood of consistency (John W. Masley, Ara 
Hairabedian & Donald N. Donaldson, 2013) which requires the strength of the leg muscles in 
exercise in order to play within a powerful time period. If the athlete has a lot of strength in the 
leg muscles. Volleyball also has a high potential, which is one of the elements that help 
volleyball players. Athletes with lower high jump abilities are more likely to challenge scores 
than high jumpers (Ronnie Lidor and Gal Ziv, 2010) and (Dariusz Mroczek,et al.2017). There is 
a greater chance of success at higher levels of sporting events.  
5. CONCLUSIONS AND RECOMMENDATIONS 

Practicing with the weight training program to increase muscle strength on an exercise 
ball can increase the performance of volleyball players. Have leg muscle performance Strong 
side, stand up, jump higher and stand a longer jump. Therefore, a weight training program on an 
exercise ball can be applied to enhance physical fitness, especially leg muscle performance. 
Depending on the suitability of the equipment, the training facility it also applies to other sports 
that require the ability of the athlete in leg muscle strength such as volleyball. Basketball  
Sepaktakraw etc. 
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