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The purpose of the study was to analyze the effect of 8- weeks plyometric training 
and combined training on soccer kicking performance for distance in male soccer 
players. A total of 30 male players age ranged from 18-25 years, of interuniversity 
level were from LNIPE, Gwalior selected as subject. Thirty subjects were divided 
equally into three groups: plyometric training group, combined training group and 
control group. The purposive sampling technique was used to attain the objectives of 
the study. All subject, after having been informed objective of the study, gave their 
consent and volunteered to participate in this study. The training was carried out 
thrice a week on alternate days of the week for each group. The training programme 
was carried out for a total duration of eight weeks. The data was collected by 
administering the test of soccer ball kicking for distance. ANCOVA was applied as 
statistical technique to find comparative effect of plyometric training and combined 
training, the alpha level was set at 0.05. Statistical analysis of the data revealed there 
is significant difference in groups as the f value found significant (p<0.000), since f – 
statistics is significant, post hoc comparison has been made for the adjusted means of 
three groups. It may be noted here that p-value for mean difference between 
plyometric training and control group (p< 0.000) and combined training and control 
group is (p< 0.000). Also significant difference was found in plyometric training and 
combined training (p<0.018). Hence it may be inferred that combined training 
(combination of plyometric and core exercises) is most effective in improving soccer 
kicking performance for distance. Plyometric training is also effective in improving 
soccer kicking performance for distance among subjects in comparison to that of 
control group. 
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Introduction 
 
Soccer (also known as football) is the world’s most popular form of sport, being 
played in every nation without exception. Soccer has a rich history though it was 
formalized as we know it today by the establishment of the Football Association in 
1863. The game soon spread to continental European countries and later to South 
America and the other continents. The world’s governing body, Federation 
International de Football Association (FIFA), was set up in 1904 (Thomas, 
2003).Soccer requires athletes to perform short sprints, repeatedly change directions, 
and complete numerous jumps during a 90- min match (Krustrup et al., 2005; Stolen 
et al., 2005). Therefore, the assessment of linear sprinting, jumping, and agility are 
common to soccer (Hoare and Warr, 2000; Chamari et al., 2004). 
Exercise is defined as some organized and regular activity that is done to enhance 
athletic performance (Stane,2005) which is divided into different categories based on 
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athletics' performance necessities. Plyometric exercises and core stability exercises 
are among those various exercises which are used by athletes to improve their 
performance. Plyometric exercises are defined as the exercises and drills that employ 
the combination of speed and strength to increase relative explosive movements (Chu 
1992; Pienaa and Coetzee  2013. Behrens et al. 2014), and are used to develop strength 
(Agaoglu et al. 2000; Potdevin et al.  2011. Piirainen et al. 2014). Plyometric are training 
techniques used by players in all types of sports to increase strength and 
explosiveness (Chu, 1998). Plyometric consists of a rapid stretching of a muscle 
(eccentric action) immediately followed by a concentric or shortening action of the 
same muscle and connective tissue (Baechle and Earle, 2000).The area named as 
"core" is the area including the abdominals in the front side of the body. In other 
words hypochondrium and hypogastrium muscles; serratuses is right next to hypo-
chondrium muscles; obliques is right next to hypogastrium muscles; and the muscle 
groups from the waist to the neck that help the skeleton to have a correct posture 
(External Obliques, Internal Obliques, Transversus Abdominis, Multifidi Psoas). 
"Core training" refers to the training of the above mentioned abdominal and lumbar 
regions. Strengthening the core region is not only necessary for sportive 
endurance but it also provides a correct posture (Fahey et al. 2011; Weston et al. 
2013; Qianyun et al. 2013; Weston et al. 2014). Kicking performance has been related 
to leg muscle strength (De Proft et al. 1988; Dutta and Subramanium 2002; Jelusic et 
al. 1992; Manolopoulos et al. 2004). De Proft et al. (1988) noted that after a specific 
leg strengthtraining program during a full football season the concentric strength of 
the knee increased and kick performance (measured as kicking distance) improved 
(De Proft et al. 1988). They also reported that the correlations between leg strength 
and kick performance improved from the beginning to the end of the season in 
adolescent football players.  
Given inconsistencies and the lack of researches done in the past as well as the 
importance of this area, there is still the question of whether the plyometric training 
has a direct impact on kicking performance of soccer players? Whether is it possible 
to apply plyometric exercises and core exercises together for improvement of kicking 
performance of soccer players? What kind of exercises (combination of core and 
plyometric or plyometric) can affect kicking performance of soccer players and which 
one has priority over the other? 
 
Selection of Subjects 
To systematize the study, subjects were divided into three groups (two experimental 
groups and one control group). A total of 30 male (10 players in each group) players 
age ranged from 18-25 years, of football match practice group were from LNIPE, 
Gwalior selected as subjects for the study. The purpose of the research was explained 
to all the subjects and subjects were motivated to put their best during each trial 
Selection of Variables 

• Plyometric training 
• Combined  training ( plyometric and core) 

Criterion Measures 
The criterion measure chosen for testing the hypothesis in this study was soccer 
kicking ability (lofted kick) for distance and it was recorded in meters and 
centimetres. 
Selection of Exercise 
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The research scholar went through the available literature pertaining to the 
training of soccer players using plyometric and core training and also after having 
discussion with the experts, the following exercises were chosen. 

Plyometric Training Exercises 
� Broad jumps 
� Skater jumps 
� Dot drill  

 
Combined training exercises ( combination of plyometric and core 
training) 

� Flat bench lying leg raise 
� Barbell side bend 
� Decline crunch Broad jumps 
� Skater jumps 
� Dot drill  
� Broad jumps 

Experimental Design 
Pre test post test control group design was adopted for this study. Further the 

experimental treatments were also assigned at random to the two experimental group 
and last group served as a control group .The experimental groups participated in 
training program. The training programme was carried out for a total duration of eight 
weeks. 

 
Administration of Training Programme 

The training schedule prescribed by the researcher was applied to two 
experimental groups and training was personally supervised by the researcher and 
each day gave only one training either plyometric or combined was given. The 
training was carried out for a period of eight weeks, three days a week excluding the 
time consumed for conducting per-test and post test. The scholar demonstrated the 
training for experimental group. Each subject of the experimental group performed 
their respective training. Sufficient and required recovery was provided between the 
tests. The scholar demonstrated each exercise with its movement structure. The 
control group was not allowed to undergo the training program. From the first week to 
the eighth week, the volume of training load and training increased gradually for the 
experimental group.  

Administration of test 

Soccer kicking for distance (lofted kick) 

Standard soccer ball was used for the test. The soccer ball was placed on a 
particular spot for each kick. The subject took an approach run and kicked a soccer 
ball for distance: where the ball dropped the scholar measured that distance from the 
center of the spot with the help of metallic tape. 5 (five) trials were given to each 
subject. 

Statistical Technique 

 The differences in the means of two experimental groups and a control group 
in soccer ball kicking for distance or ‘lofted kick’ test ability was tested for 
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significance by applying Analysis of co-variance (ANCOVA), and the level of 
significance chosen was 0.05. 

Results 
The mean and standard deviation of all the three groups i.e. plyometrics training, 
combined training and control group during post testing have been shown in table 1:- 
 

TABLE 1  
DESCRIPTIVE STATISTICS OF POST TEST OF KICKING 

PERFORMANCE FOR DISTANCE  

Groups Mean Std. Deviation N 

Plyometric Training 45.60 2.63 10 

Combined Training 48.30 2.94 10 

Control Group 41.50 4.17 10 

     
Table 2 indicates mean and standard deviation of plyometric training group 
45.60±2.63, combined training group 48.30±2.60 and control group 41.50±4.17 

TABLE 2 

LEVENE'S TEST OF EQUALITY OF ERROR VARIANCES 

F df1 df2 p-value 

1.819 2 27 .181 

 

To test the equality of variances, Levene’s test was used. The F-value was 
insignificant as the p-value (.181) was more than 0.05. Thus the null hypothesis of 
equality of variances might be accepted, and it was concluded that the variances of the 
two groups were equal. The results were presented in Table 2. 

The mean and standard deviation of different post testing groups after 
adjustment have been shown in table 3:- 
 
The adjusted mean and standard error of the soccer kicking performance for distance 
among different groups have been shown in Table 3. The mean of kicking 
performance for distance has been obtained in all the three groups after adjusting for 
the covariate. These values are different from that of the unadjusted values shown in 
Table 1. The advantage of using the ANCOVA is that the differences in the post 
testing means are compensated for the initial differences in the scores. In other words, 
it may be said that the effect of covariate is eliminated in comparing the effectiveness 
of treatments on the dependent variable. 
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TABLE 3 
 

 ADJUSTED MEAN AND STANDARD ERROR OF PLYOMETRIC 
TRAINING, CORE TRAINING AND CONTROL GROUP IN POST T ESTING 

 

Groups Mean Std. Error 

Plyometric Training 45.843 .550 

Combined Training 47.813 .552 

Control Group 41.743 .550 

 
Table 3 indicates adjusted mean and standard error of plyometric training group 
45.843±.550, combined training group 47.813±.594 and control group 41.743±.550. 

TABLE 4 
ANCOVA TABLE FOR THE DATA ON SOCCER KICKING 

PERFORMANCE FOR DISTANCE 
 

Source 
Type III 
Sum of 
Squares 

df 
Mean 
Square 

F p-value 

Pre 218.700 1 218.700 72.621 .000 

Groups 190.044 2 95.022 31.553 .000 

Error 78.300 26 3.012 
  

Corrected Total 531.467 29 
   

 
Table 4 shows the f- value for comparing the adjusted means of the three groups 
(plyometrics training, combined training and control group) during post testing. Since 
p-value of statistics is 0.00 which is less than 0.05, it is significant. Thus the null 
hypothesis of no difference among the adjusted post means of the data on kicking 
performance for distance in all groups may be rejected at 5% level. 

 
TABLE 5 

 
POST HOC COMPARISON OF ADJUSTED MEANS ON SOCCER KICKING 

PERFORMANCE FOR DISTANCE OBTAINED IN POST HOC 
MEASUREMENT 

 

(I) groups                      (J) groups 
Mean Difference 

(I-J) 
Std. Error p-value 

plyometric training 
combined training 1.970* .781 .018 

    control group 4.100* .776 .000 
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*significant difference at 0.05 level
Since f – statistics is significant, post hoc comparison has been made for the adjusted 
means of three groups which is shown in table 5. It may be noted
mean difference between plyometric training and
combined training and control group is 0.000
and hence they are significant at 5% level. Also
plyometric training and co
difference 0.018 which is 

Fig.1 Graphical representation of pre test scores and post test score of soccer 
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From above results it is found that there is significant difference between the adjusted 
means of plyometric training and control group on the data on soccer kicking 
performance for distance during post testing also there is significa
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kicking performance for distance during post testing
found between the adjusted means of plyometric training and combined trainin
data on soccer kicking performance for distance during post testing. Thus it may be 
concluded that soccer kicking performance for distance of the plyometric training and 
combined training  differ and is significantly less than that of control group, h
may be inferred that combined training (combination of plyometric and core 
exercises) is most effective in improving soccer kicking performance for distance. 
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Plyometric training is also effective in improving soccer kicking performance for 
distance among subjects in comparison to that of control group. 
 

Results from several investigations involving adults suggest that combining 
plyometric training with resistance training may be useful for enhancing muscular 
performance (Adams et al., 1992; Fatouros et al., 2000). For example, Fatouros and 
colleagues (2000) reported that after 12 weeks of training adult subjects who 
combined plyometric training with resistance training increased vertical jump 
performance by 15% whereas gains of 11% and 9% were reported for subjects who 
performed only resistance training or plyometric training, respectively. Similar 
findings were recently reported by Myer and colleagues (2005) who observed that a 
six week, multi-component training program which included resistance training, 
plyometric training and speed training significantly enhanced strength, jumping 
ability and speed in female adolescent athletes as compared to a nonexercising control 
group. In the aforementioned study (Myer et al, 2005), it is unknown which training 
component was most effective or whether the effects were combinatorial. 
Kicking performance has been related to leg muscle strength (De Proft et al. 1988; 
Dutta and Subramanium 2002; Jelusic et al. 1992; Manolopoulos et al. 2004). De 
Proft et al. (1988) noted that after a specific leg strength training program during a full 
football season the concentric strength of the knee increased and kick performance 
(measured as kicking distance) improved (De Proft et al. 1988). They also reported 
that the correlations between leg strength and kick performance improved from the 
beginning to the end of the season in adolescent football players. In the present 
investigation, kicking performance was improved with plyometric training and core 
training. In general, kick performance has been determined by measuring the distance 
reached by the ball after kicking (De Proft et al. 1988), or by the velocity of the ball 
after it has been hit (Aagaard et al. 1996; Trolle et al. 1993). In theory, the velocity of 
the ball may vary depending on the characteristics of the ball and the technique of 
kicking. In addition to these factors, the kicking distance depends also on the take-off 
angle of the ball, wind direction, air density (altitude), and the amount of imparted 
spin. Thus, to better isolate the effect of the strength-training program on the capacity 
to kick the ball harder, we measured the angular speed of the knee, which is the main 
factor determining the velocity of the ball (Dorge et al. 1999; Lees and Nolan 2002). 
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