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Abstract 

Objectives. The aim of this study is to examine the effectiveness of plyometric training on muscle strength for 

soccer players in a project school in Kuala Lumpur.  

Methodology. All 60 subjects were divided randomly into two groups (N=60). For the first 30 randomly 

selected were subjects grouped into the controlled group (N=30) and the other class consisted the treatment group 

(N=30). The study used the quasi experimental method with pre-post-test designing and standing broad jump as 

measuring instrument. The acquired data was analysed based on the matter of the study; that is about the difference of 

the mean between the two study groups. Paired t-test was used to make a comparison to see each group’s level of 

improvement in skill.  

Result. The findings showed that the treatment group showed a significant difference (p=0.00<0.05). It is 

suggested that the treatment group’s mean (M=9.57) was much better than the controlled group’s (M=5.80). This based 

on the different outcome of the post and pre-post and pre test after six weeks of treatment practice with plyometric. 

Conclusion. The implication shows that plyometric training can enhance strength among football players. 

Coaches and teachers should look into essential factors that play an important role in developing the powers, skill and 

overall strength of our football players. 

Key words: Effectiveness, Plyometric training, muscle strenght, soccer.  

 

 

Introduction 

The concept of plyometric is a training that 

provides extra stresses towards the muscles during pre-

stretching phase and stretching reflex done during 

muscle shrinkage (Radcliffe & Farentinos, 1999). This 

will increase the explosive energy production. 

Repeated trainings in a set of exercises will provide 

maximum impacts. According to Chu (1998), present 

plyometric training (PT) has been known by a number 

of coaches and athletes as one of the training method 

for increasing muscular abilities. In the early 1970s, it 

was made practical for track events and by the 1980s it 

was used by coaches for other sports such as 

weightlifting, volleyball and soccer. For soccer, that 

requires skills such as kicking, running and holding a 

ball, muscular strength on the legs is needed. When 

jumping to make a header for a striker or a save by a 

goalkeeper, the height of a jump depends on the level 

of muscular strength on the legs. Therefore, each 

player must possess a certain level of muscular strength 

and power on the legs to challenge the strength of the 

opponent players as well as able to perform the skill at 

a high consistency level. In a plyometric training 

programme, a lot of benefits can be achieved. It will 

affect daily behaviours, strength level, accurate running 

technique and initial touch on the surface of the 

ground. The combination of these training benefits is 

suitable to be applied by coaches in increasing players’ 

performance (Fox & Mathews, 1981). 

Methodology 

Framework..The framework of this research utilized 

the quasi-experimental method with pre and post tests. 

The subjects were divided into control and treatment 

groups. The treatment group had to undergo track and 

plyometric trainings that were consisted of five stations 

within the duration of six weeks. The plyometric 

training consisted of exercises such as standing jump 

over barrier, side to side ankle hop, and two foot ankle 

hop. For the control group, the subjects had to only 

undergo track trainings that cinsisted of five stations. 

The track trainings conducted were distance jump, leg 

curl, chin up, shooting and sprints. 

Sampling.The researchers had randomly selected 60 

students. Based on the total number of selected 

research samples at 60 students (N=60), they were 

again randomly selected to be divided into two 

balanced groups. Each of the group formed will 

contain 30 students (N=30). The two groups will each 

be called as control and treatment group respectively. 

The intact sampling method was also employed in this 

research purposely to ease the process of trainings and 

supervisions. The subjects for this research have been 

selected for their active participation in specific sports 
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and also considering the total number of contact hours 

in programmed trainings. Most of these players were 

placed in the school hostel to alleviate their 

involvement and the conduction of the training 

program implementation.    

Instrument.The instrument applied in this research is 

the Standing Broad Jump(American Alliance for 

Health, Physical Education, Recreation and Dance, 

1976) to measure the strength of leg muscles. The 

instrument was chosen because it has high validity 

(r=.607) and high reliability value at 0.963 (Johnson & 

Nelson, 1986) to test the strength of leg muscles. 

Findings of a research done by Luebbers et. al. (2003) 

found that the effect of plyometric training can be 

measured by the distance of jumping. It can provide the 

ability of strength of the leg muscles. Apart from that, 

jumping exercise was selected because the movement 

is similar with sports movements and relatively at low 

complexity level (Mc Bride et. al, 2005). 

Data Analysis.Data that has been collected was 

analysed descriptively by using the Statistical Package 

for the Social Science for Windows(SPSS version 12.0) 

to obtain the means and standard deviations to find out 

whether there was any significant difference between 

the pre-test and post-test for both treatment and control 

groups consisted of soccer players from a sports project 

school selected by the researchers. Apart from that, 

inferential analysis of independent t-test was conducted 

to find out whether both groups are aligned during the 

pre-test. Paired samples t-test was also utilized to 

obtain the mean difference between the pre-test and 

post-test scores in each group. Next, independent t-test 

was conducted to detect whether there were any 

significant difference between the control and 

treatment group for the post-test.  

 

 

Findings 

Independent t-Test on the pre-test scores between the control and treatment groups 

Table 1 Comparison of Pre-test Scores between Control and Treatment Groups  

Group Mean Mean Difference Standard Deviation t-value Sig. 

Control 5.03 0.00 0.99 1.0 1.0 

Treatment 5.03 0.99  

p>0.05, N=30, df =58  

Table 1 shows the mean scores for control and treatment group pre-tests. No significant difference detected where p = 1 

(p > 0.05). Thus it was safe to assume that both groups were equally balanced.  

Paired t-Test on the pre-test and post-test within the control group  

Table 2 Comparison between the Pre-test and Post-test in the Control Group 

 Mean Mean Difference Standard Deviation t-value Sig. 

PreTest 5.03 0.77 0.99 -6.71 0.000* 

Post-Test 5.80 1.13  

p<0.05, N=30, df =58  

Table 2 showed the mean scores for pre-test and post-test within the control group. T-test on the mean difference 

showed that t-value = - 6.71, was significant (p < 0.05). The result proved that there was a significant difference 

between the pre-test and post-test within the control group for muscular strength on legs.  

Paired t-Test on the pre-test and post-test within the treatment group  

Table 3 Comparison between the Pre-test and Post-test in the Treatment Group 

 Mean Mean Difference Standard Deviation t-value Sig. 

Pre-Test 5.03 4.54 0.99 -27.60 0.000* 

Post-Test 9.57 1.13  

p<0.05, N=30, df =58  
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Table 3 showed the mean scores for pre-test and post-test within the treatment group. T-test on the mean difference 

showed that t-value = - 27.60, was significant (p < 0.05). The result proved that there was a significant difference 

between the pre-test and post-test within the treatment group for muscular strength on legs.  

Independent t-Test on the post-test scores between the control and treatment groups 

Table 4 Comparison of Post-test Scores between Control and Treatment Groups 

Group  Mean Mean Difference Standard Deviation t-value Sig. 

Control  5.80 3.77 1.13 -12.73 0.000* 

Treatment  9.57 1.17  

P<0.05, N=30, df =58  

Table 4 shows the mean scores for control and treatment group post-tests. T-test on the mean difference showed that t-

value = - 12.73, was significant (p < 0.05). The result proved that there was a significant difference between the control 

and treatment groups in the post-test for muscular strength on legs.  

 

Discussions. According to the American College of 

Sports Medicine (1998), fitness training conducted at 

least twice per week with high intensity and 

systematically can increase the power of the leg 

muscles. In every planned training programme, there 

are several principles that must be adhered to. To 

achieve effective results, one of the determining factors 

is specificity principle. Luebbers et. al. (2003) states 

that it is necessary for coaches to identify the type of 

training that is appropriate to achieve threshold for 

each training session. By controlling this variable, 

coaches will be able to increase the anaerobic power of 

athletes. The duration of training programme is also 

one of the mechanisms in ensuring the effectiveness of 

the training. According to Luebbers (2003), the 

duration of training for six weeks and above will 

enable neuromuscular adaptability to happen. This will 

provide a good potential in the production of maximum 

muscular power. Change or performance enhancement 

is the aim for all coaches. The pattern of regime of 

training may differ, but the target is always the same. 

In the context of competition at highest levels, 

although change after training is small, it will still be 

important because it can provide a combination that 

can be manipulated in producing a good result after 

undergoing a comprehensive training programme 

(Unger & Wooden, 2000).Specificity is also one of the 

factors that can influence training where it is able to 

integrate the components of strength with that of nerve 

system which controls the motor performance. The 

pattern in recruiting a certain motor unit may be 

different depending to the velocity of muscular 

contraction. Hazeldine (1994) states that the specificity 

factor refers to the target aimed to be achieved be it for 

muscle development or certain sports area. This will 

involve the training or specific movements in building 

the intended parts or target in a certain area of sports or 

chosen event. Through the addition of training intensity 

such as repetitions, it can increase the level of fitness 

followed by the increment of workloads. By increasing 

the workloads, muscular strength can be produced 

effectively. This will encourage the muscles to contract 

at maximum level, and stimulate adaptability and 

adaption when doing the tasks. With the addition of 

workloads, progressive difficulty level will also be 

increased towards the muscles. Muscles that are 

experiencing difficulties will increase the strength level 

to overcome it. When the muscles can overcome the 

difficulty level, they will be able to undergo the 

training with the added difficulty (O’Shea, 1976).One 

of the plyometric training patterns is by utilizing 

jumping. The intervention of plyometric training is 

seen as a large effect towards the speed of running at 

the accelerating phase. Specific principle stressed in 

this training has shown a magnitude change in the 

performance of accelerating and produced strength at 

running phase. The transfer of training to real situation 

is one of the advantages that is produced through 

plyometric training. For example, the level of velocity 

of muscular actions during training is quite similar with 

the actual event. Thus, the transfer of acceleration and 

strength from plyometric training can be evident at the 

acceleration phase while running (Rimmer & Sleivert, 

2000).The strength of leg muscles depends on the size 

and number of muscles. By undergoing plyometric 

training programme, it can provide positive effects 

towards production of power and increased size of 

muscle fibres. The training is also recommended for 

any type of activity that involves motor movements 

such as running and jumping. Also, this type of 

training can produce the number of explosive energy in 

a short period of time. It will boost the performance of 

players’ strength in any sport involved (Potteiger et. al. 

1999). Improvement in the muscle performance 

followed by plyometric training will increase the 

process of recruiting the motor unit. The increase in 

muscular strength is also due to the increase in the size 

of muscle fibres. This will develop the muscle size to 
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become bigger (hypertrophy) and simultaneously 

influence the height of jump (strength of leg muscles) 

as well as the threshold of power (Potteiger et. al., 

1999). Preparation of players must be considered 

before participating in a real competition. The 

production of strength at maximum level is critical for 

every player. This will increase the production of 

power that can contribute towards the performance of 

players’ strength. Plyometric can be manipulated by 

weights or difficulties. The effects of plyometric will 

be more significant if the weights were increased. It 

can be increased by adding the number of exercises in 

each set and also the number of sets. The increment of 

kinetic subjects will be added to outdo the weight or 

mass of the individual body (Vossen et. al., 2000). By 

adding the weights, muscles will have to do extra 

work. The process of concentric and eccentric will 

assist the performance enhancement of athletes. 

Plyometric training is a combination of contraction and 

expansion of muscles where elastic energy storage can 

be evident in frame muscles. Through power and 

velocity, each muscle fibre can produce large energy 

during the expansion as compared to contraction of 

muscles. The change in the structure of connecting 

tissues also influences the mechanism during training 

sessions (Jamurtas et. al., 2000). It is also due to the 

increment of the size of muscle fibres. The production 

of muscular strength is related with the development of 

the size of muscle fibres. Specific plyometric training 

can focus to a certain muscle and the kind of event to 

participate. In the preparation of soccer players, the leg 

muscles play vital roles. The plyometric training 

programme has similarities in terms of difficulties and 

aerobic exercises. With the prolonged training periods 

as well as increase in the number of weights and 

intensity, adaptability can be constructed (Robinson et. 

al., 2000). Running and jumping actions as well as 

continuous leaping in soccer also influenced the 

success of a team. Plyometric is a type of training that 

can improve the performance of straight jumping and 

anaerobic power. When plyometric movements were 

implemented, muscles will undergo a change phase, 

from eccentric to concentric. The contraction and 

expansion process will reduce the time and increase the 

production of power more than usual. Muscles that 

stored excess elastic energy and the stimulation of 

muscle expansion are exploited to enable more tasks to 

be completed during concentric movement phase 

(Luebbers, et. al., 2003).According to Reilly et. al. 

(1993), plyometric training uses muscular expansion 

and contraction cycle. The regime of this training 

employs bouncing, jumping and leaping used for 

special events such as sprints, jumps, gymnastics and 

other sports involving expansion and contraction of the 

muscles to produce explosive power. Due to the weight 

received during training, such acceleration and running 

action is well suited for a football game. Although the 

type of individual muscle fibre is genetically 

determined, the process of training muscles can be 

done to make them compatible with the desired pattern. 

This indicates that the production increase on receptor 

stimulations and increased motor unit activity will 

happen when undergoing plyometric trainings. With 

plyometric drills, more motor units will be stimulated 

and activated. This will extend the period from 

experiencing lethargy at the threshold level (Mc 

Laughlin, 2001).In plyometric training, the element of 

body weight is one form of difficulty. It will force the 

muscles to perform additional tasks. Difficulty training 

not only can increase strength and power but also level 

of flexibility. Besides, increasing muscular abilities can 

enhance energy and health to prolong life expectancy 

(Moran & Mc Glyn, 2001). The use of difficulty 

training method is to increase muscular strength, speed 

and power to improve sports performance. Since most 

sports use movements that involve force and velocity, 

most coaches consider them as an important element 

especially among strength coaches (Baker et. al., 

2001).Strength is a fitness component that must be 

mastered by athletes in ensuring success in events they 

participated. The ability to jump is the main contributor 

towards the success of distance sports such as long 

jump (Chu, 1988). The effect of jumping exercise 

towards straight jump is that the height of jump can be 

increased, through plyometric training. Plyometric 

drills are the connector for explosive power that 

enables players to optimize energy production. Hence 

the combination of plyometric and weight training 

must be utilized by athletes (Tricoli et. al., 2005). 

Increasing the ability to jump is the main goal for 

athletes. With a carefully planned programme, their 

abilities can be improved from 10% up to 25%. Most 

of the training methods used provide emphasis on 

muscles involved for the required skills. According to 

Myer et. al. (2005), the effect of plyometric training 

can be improved with the combination of difficulties or 

increasing additional weights for players who has 

persistently undergone plyometric training.   

Conclusions 

The research finding denotes that plyometric 

is one of the training forms appropriate for strength 

enhancement. This training must be given focus by 

coaches, Physical Education teachers, sports teachers 

and authorities involved in sports programmes because 

the effectiveness of the training can be proven after six 

weeks of training. In addition, the use of minimal 

equipment also enables such training to be applied by 

all parties where it uses body weight as difficulties.  

Coaches of other types of sports can also take into 

account this training because strength is one of the 

factors in determining effectiveness and quality of 

individual player. Plyometric training can also be 

revealed to school students as one of the ways to 

measure the level of muscular strength on their legs 

when involved in Physical Education activities in 

school.  
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