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Abstract  
The purpose of the study was to find out the effects of circuit training and plyometric training on leg strength among 

football players. Forty five male (n =45) football players were randomly selected as subjects and their age ranged from 18 to 
22 years. The selected subjects were randomly assigned into three equal groups of fifteen subjects each (n = 15), namely 
experimental group I was underwent circuit training (CTG), experimental group II underwent plyometric training (PTG) was 
designed by the investigator and was administered for a period of 8 weeks 3 days a week, a session each day, and group III 
control was not exposed to any specific training (CG). Leg Strength was selected as variable for this study. Analysis of 
covariance (ANCOVA) was used to analyses the data. Least Significant difference (LSD) test was used as a post hoc test to 
determine which of the paired mean difference significantly. The result of the study revealed that both circuit training and 
plyometric training produced significant improvement on strength as compared to control group. 
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1. Introduction: 
Circuit training is an evolving training exercise program that was developed by R.E. Morgan and G.T. Anderson in 

1953 at the University of Leeds in England. The program may be performed with exercise, machines, hand- held weights etc. 
Circuit training is a very effective and popular organized form of doing physical exercise. Circuit training is a type of interval 
training in which strength exercises are combined with endurance/aerobic exercise, combining the benefits of both a 
cardiovascular and strength training workout. Circuit means a group of activities and refers to a number of selected stations 
positioned around the facility that are to be visited in rapid succession. The range of stations includes that comprising 
resistance equipment (e.g. hydraulic equipment or free weights). Circuit training program was most specific in improving 
strength and changing body composition and produced only a small aerobic effect as measured on the treadmill running test. 
(Harrish 1987) results indicate that Circuit Training protocols of varied intensity are safe foe cardiac patients when compared 
to treadmill exercise, and changes in rest interval duration and load can impact the energy cost.  

Plyometric is a type of exercise training designed to produce fast, powerful movements and improve the functions 
of the nervous system, generally for the purpose of improving performance in sports – plyometric movements, in which a 
muscle is loaded and then contracted in rapid sequence, use the strength, elasticity and innervations of muscles and 
surrounding tissue to jump higher and run faster, depending on the desired training goal (Goran, 2007). It is a high intensity 
work out and only well conditioned athletes should use them as training tool and it is used to enhance the ability of muscles 
to generate power (Chu, 1998). Plyometric training exaggerates the stretch- shorten cycle (SSC), using activities such as 
jumping, hopping, and bounding. This suggests that plyometric training improves the ability of muscles to return elastic 
energy during the SSC. A plyometric contraction involves first a rapid muscle lengthening movement (eccentric phase), 
followed by a short resting phase (amortization phase), then an explosive muscle shortening movements (concentric phase), 
which enables muscles to work together in doing the particular motion (Goran, 2007). Strength is the ability to act against 
resistance. It is, in fact, a product of voluntary muscle contractions caused by the neuro-muscular system (Singh, 1991). 
Strength is one of the most important components of physical fitness, which affects performance in almost all games and 
sports in some form or the other. The primary objective of strength in training is not to learn to lift as much weight as 
possible but to increase strength for application to the relevant sport. Leg strength is the capacity of the lower limb to exert 
muscular force (Baugartner & Jackson, 1987). 
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Leg strength is very essential for sports persons, especially athletes. The strength of a muscle related to its sectional 
area or girth. In this study the leg dynamometer is the instrument used to measure the leg strength. The capacity of lower 
limb to extent muscular force, the leg strength is measured by the limits of lifting resistance in lowering to and arising from 
sitting position (Johnson & Nelson, 1982). 

 
2. Materials & Methods: 

The purpose of this study was to determine the effects of circuit training and plyometric training on leg strength 
among football players. Forty five male (n = 45) football players studying different department of Kurukshetra University, 
Kurukshetra were selected as subjects and the age of students were between 18 and 22 years. The selected subjects were 
randomly divided into three equal groups of fifteen subjects each (n = 15). The groups were circuit training group (CTG), 
plyometric training group (PTG) and one control group (CG). During the training period, the experimental groups underwent 
their respective training programme for eight weeks 3 days per week and a session on each day. Control group (CG) was not 
exposed any specific training apart from their regular curriculum. Moderate intensity (60-70%) of resistance was used in this 
experimentation. Leg strength was selected as dependent variable for this study. It was measured by using leg lift with 
dynamometer. These are the exercise used as resistance 1. push ups 2. half squat 3.push press 4. heel raises 5.power clean 
6.leg curl 7.medicine ball push 8.sit ups. 9. arm curl 10. squat jump. These plyometric exercises are used to perform this study 
for strengthening the lower body 1. drop jump; 2. tuck jump; 3. split jump; 4. bounding; 5. single leg hop; 6. Hurdling; 7. 
Medicine-ball exercises; 8. stepping. 9. box jump.. 

2.1 Statistical Analysis: 
Mean and standard deviation were calculated for leg strength for each training group. And the data were analyzed 

by using analysis of covariance (ANCOVA). If the ‘F’ value was found to be significant for adjusted post-test mean, Least 
Significant difference (LSD) test was applied as post hoc test to determine the significant difference between the paired 
mean. Statistical significance was set to priority at 0.05 levels. 

3. Results of the Study: 
Table 1.1 

Analysis of Covariance on Leg Strength of Experimental Groups and Control Group. 

Test CTG PTG CG 
Source of 
Variation 

df SS                    MSS F- ratio 

Pre Test 
Means 

79.18 78.61 78.14 
A.G. 2 34.18                  17.09 

1.089 
W.G. 42 658.83               15.686 

Post Test 
Means 

89.56 85.13 78.67 
A.G. 2 968.34               484.17 

20.949* 
W.G. 42 970.67               23.111 

Adjusted Post 
Test Means 

90.13 87.89 78.12 
A.G. 2 930.65               465.32 

21.412* 
W.G. 41 890.98               21.731 

 F 0.05 (2, 42) = 3.22 F 0.05 (2, 41) = 3.225 

                                                                                           Table 1.1 
Shows that the pre test mean of experimental and control groups are 79.18, 78.61 and 78.14 respectively. The 

obtained F ratio of 1.089 for pre test mean is lower than the table value 3.22 for df 2 and 42 required for significance at 0.05 
level. The post tests mean of experimental and control groups are 89.56, 85.13 and 78.67 respectively. The obtained F ratio 
of 20.949 for post test mean is higher than the table value 3.22 for df 2 and 42 required for significance at 0.05 level. The 
adjusted post test mean of experimental and control groups are 90.13, 87.89 and 78.12 respectively. The obtained F ratio of 
21.412 for adjusted post test mean is higher than the required table value 3.225 for df 1 and 41 required for significant at 
0.05 level. The result of the study indicated that there was a significant difference between the adjusted post tests mean of 
circuit training group, plyometric training group and control group on leg strength at 0.05 levels. Since, three groups were 
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compared, whenever they obtained ‘F’ ratio for adjusted post test was found to be significant, the LSD test was used to found 
out the paired mean difference and it was presented in table II. obtained ‘F’ ratio for adjusted post test was found to be 
significant, the LSD test was used to found out the paired mean difference and it was presented in table II 

Table 1.2 
CTG PTG CG Mean 

Difference 
Critical Difference 

90.13 ………………. 78.12 12.01* 3.438 
……………… 87.89 78.12 9.77* 3.438 

90.13 87.89 ……………… 2.24 3.438 
    *Significance at 0.05 level of confidence. 

Table 1.2 
Showed that the adjusted post test mean difference on leg strength between circuit training group and control 

group, plyometric training group and control group are 12.01, and 9.77 respectively. These values are higher than the 
required critical difference value of 3.438, which shows significant difference at 0.05 level of confidence. The results of the 
study showed that there was a significant difference between circuit training group and control group and plyometric training 
group and control group. 

Graphically representation of pre, post and adjusted post test means values of circuit training group, plyometric 
training  group and control group on Leg strength in the  Figure – I.  

I  
 
4. Discussion:  

The circuit training group demonstrated greater increases in strength compared with the control group. Plyometric 
training is also help to improve leg strength at significant level. Many research studies revealed that the use of different 
training loads elicits different training adaptations and further it indicate that it also includes the volume specific adaptations 
in strength variable (Christou, 2006). Many research studies suggest that circuit training may be valuable for determining the 
physical variables such as leg strength (Lesnegard et al., 2010). Teixeira et al. (2001) pointed out that circuit training three 
times per week is an effective as five times per week. The development of leg strength as a result is supported by the findings 
of George & Thomas (2011). The various training components (E.g. sets, repetitions, rest, intervals) could be manipulated the 
training loads used from the most important factor that determine the training stimuli and the consequent training 
adaptations(Myer et al., 2006). From the results of the present study and literature, it is concluded that the dependent 
variables such as leg strength was significantly improved due to the moderate intensity circuit training plyometric training. 

5. Conclusions:  
The result of this study suggests that circuit training and plyometric training modalities targets the leg strength. Any 

practical application requires careful implementation and individual experimentation. In summary, the leg strength can be 
improved during the age between 18 and 22 years of male students and favour the prescription of moderate intensity circuit 
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training and plyometric training during the initial adaptation period. There was no significant difference between circuit 
training group and plyometric training group. From this study we can concluded that circuit training is the top to improve leg 
strength followed by plyometric training. Finally, the studies presented in this review demonstrate that there was a 
significant improvement on leg strength due to moderate intensity circuit training and plyometric training as compared to 
control group. 
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