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 Background: One of the most important aspects in being successful in any sport field 

is to understand the different factors influencing the championship program and to 

understand practical capacities of the athletes by the managers. Objective: This is a 

study aimed at determining the impact of a course of plyometric exercises on weight, 

body mass index, agility, and anaerobic power in students. Participants were 60 

students who were voluntarily selected from the population which was the Payam Nour 
Students. They were put in two groups of control and experimental homogeneously. 

Before and after the plyometric exercise course, the sample were given some tests for 

the body mass index, anaerobic power, speed, and agility, which were measured by 
BMI equation, vertical jump (Sargent), 54-meter sprint running, and 4*9 speed test 

respectively. The exp. Group had an exercise protocol of 8 weeks and 3 sessions a 

week; meanwhile the cont. group continued their routine life without plyometric 
exercises. The data gathered were descriptively and inferentially (T test) analyzed using 

SPSS software 15. Results: The results of this study show that after the plyometric 

exercise course students had a significant increase in their agility, anaerobic power, and 
speed (P<0.05). Also there was a significant decrease in their BMI (P<0.05), while 

there was no significant change in weight (P<0.05). Conclusion:  In conclusion, it 

could be said that plyometric exercises are a method to improve agility, speed, and 
anaerobic power, and also to decrease weight and BMI and it can be used by managers 

and coaches. 
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INTRODUCTION 

 

 Sport sciences is a fast-growing major to which field body preparation is of great importance, and 

development, so that for each set of specific sports there are ways to prepare and specification is needed. 

Exercise theory implies that sport adoptions are heavily depended on exercise methods. Sport adoptions are the 

total sum of the exercise days’ results. The way to perform the action in the competition day is built in exercise 

sessions and what they have given the individuals [1, 2]. 

 Exercise programs are successful only if they can give the athletes the right physiological ability to perform 

a sport, skill, or a physical activity. One of the greatest concerns of the coaches is to improve the power (the 

amount of energy applied in a time unit). Power on the other side is the most basic ability in performing 

different skills like speck, vertical jump, and 5-meter shoot in Water polo. So there have been a number of 

methods to improve this factor [3]. Moreover there have been a great number of discussions on the methods for 

contraction, exercise, and the results of exercise in improving the explosion power [4]. 

 One of the topics being recently in the center of focus and discussed from time to time is the topic of 

plyometric exercises which is a kind of exercise for muscular-nervous system chosen specially in the case for 

improving explosion power to allow the athlete use their maximum power in the least time possible [5, 6]. 

 A great advantage in speed fields is to have higher rate of reaction and to have a good level of anaerobic 

power. Whereas sports like swimming, water polo, track and field and in general speed sports need the 

maximum muscular power, they are highly independent on the Phosphagene [7]. Anaerobic speed exercises not 

only gain power but also change the efficiency which leads to a better performance and postpones tiredness in 

sports where repetitive explosion actions are required. These exercises were first performed by Valery Barzoff; 

the former track and field champions which led to his championship and then studied were conducted in this 

regard. Plyometric exercises are the known to be the best ways to improve power. The basis for plyometric 
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exercises in the change rate between introverted contraction and extroverted contraction. The key to these 

exercises is the time needed to come back from flexibility condition (tension) and contraction (normal 

condition). Also Kordi 1385 suggested that having a high level of speed in performing skills is depended on 

exercises especially a combination of stamina and plyometric exercises [8]. 

 In different studies the impact of plyometric exercises are studied on fast reactions, immediate actions in a 

short time, speed, agility, the distance and repetitiveness of the steps in jumping in different sports the results of 

which are sometimes in contradiction. On the other side sometimes due to lack of knowledge managers tend 

toward methods which actually not only decreases the power but also increases the risk of injury. Nowadays 

plyometric exercises are used for increase power, speed, agility, and muscular strength, to help rehabilitation 

and prevention of injuries [9, 10]. 

 In this study it is tried to determine the impact of a course of plyometric exercises on BMI, speed, agility 

and anaerobic power in students. The results can help managers and coaches to improve their athletes’ skills and 

technique. 

 

Method of study: 

 This is a half-experimental study with the two groups of control and experiment. In this study the impact of 

8 weeks of exercise was analyzed on anaerobic power, speed, and agility. The population in this study was 3830 

students of Kazeroun Payam Nour University in the school year 91-92. 60 students were voluntarily selected for 

the test. The sample was divided into two groups of cont. and exp. homogenously. In this study weight was 

measured by a Med. Scale with the error rate of 0.01 kg and height was measured by the height bar. Also for the 

anaerobic power Sargent test was conducted. After measuring the jumping level in the sample anaerobic power 

was determined using the Louise equation. To measure agility 4*9 running test was conducted. The better of 

two tries were recorded for each participant. Finlay the 45-meter running test was conducted for the speed 

measurement in which records were taken to the very tenth seconds [11, 12, 13]. 

 To run the test after the volunteers registered they were given a self-testimony and were divided into two 

groups in a homogenous manner. After the classification to the two groups of 30, the exp. Group started the 

plyometric exercises under surveillance while the cont. group continued their daily routine without the 

plyometric exercise. After the 8 weeks, dependent variables (weight, BMI, anaerobic power, speed, and agility) 

were measured. 

 It is worth mentioning that the basis for the exercises was 8 weeks, 3 sessions a week. Each session was 

started with a little warm up and general movements static and dynamic in 15 minutes. Then the main 

plyometric exercise was commenced. After each session the athletes had their cool down program and recovery 

program. The plyometric exercises included feet and basin exercises with written instructions of which, the 

athletes were provided. The duration for each plyometric exercise was 15 minutes which increased to 30 by the 

end of the 8
 
weeks. The movement repeats started from 90 and increased to 160. 

 In the end, data were described and interpreted using statistical methods; to measure central indexes and 

dispersion descriptive statistics was used. To determine the normality of distribution in the data Kolmogorov- 

Smironov test was used. Then to test the hypotheses of the paper the T test was used in which the sig. level was 

0.05. SPSS software was used through the analysis. 

 

Results: 

 In the table 1 you can see the participants’ properties including weight, height, age, lower limps’ power, 

agility, and speed. 

 
Table 1: The mean and SD for the individual properties of the participants. 

Statistic 
Variable 

Group No. Mean SD 

Age (year) Experimental 30 27.11 2.36 

 Control 30 26.17 2.60 

Height (meter) Experimental 30 1.74 6.75 

 Control 30 1.75 6.82 

Weight (kilos) Experimental 30 70.94 11.44 

 Control 30 72.06 6.85 

Lower limb’s power 
(watt) 

Experimental 30 1221.3 235.28 

 Control 30 1071.5 101.71 

Speed (second) Experimental 30 6.44 0.44 

 Control 30 6.75 0.37 

Agility (second) Experimental 30 9.45 0.55 

 Control 30 9.93 0.65 
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 Also the comparison of the means of the variables between the two groups of exp. And cont. is shown in the 

table 2. As you can see in all the variables expect for weight, the two groups have significant difference 

(P≥0.05). Also in pretest there was no significant difference between the two groups (P≤0.05). 

 
Table 2: The comparison of the means of the variables between the two groups in the posttest. 

Variable Group Mean SD T Sig. 

Weight Control group 72.05 6.85 0.34 0.73 

Experimental group 70.94 11.44 

Anaerobic power Control group 1071 
.2 

101.71 2.41 0.022 

Experimental group 1221.8 235.28 
Agility Control group 9.93 0.55 2.27 0.03 

Experimental group 9.45 0.65 
Speed Control group 6.75 0.37 2.20 0.035 

Experimental group 6.44 0.44 

 

Conclusion: 

 In general the current study shows that plyometric exercises are in fact of significant impact on agility, 

speed, and anaerobic power of the students in question. 

 Also the results of the current study show that the anaerobic power was significantly improved after the 8 

weeks of exercise. Qouche Lee 2001, studied the impact of plyometric exercises on anaerobic power variables, 

and the reaction speed rate in elite female swimmers between the ages of 17 and 15 in the Iranian National 

Swimming team. The results of that study show that plyometric exercises were of great influence on anaerobic 

power in the sample which is in consistency with our results. Also Daneshmandi suggested that plyometric 

exercises can improve anaerobic power in male Gymnasts between the ages of 13-14 which is also consistent 

with the results of our study. The results are also consistent with those of Arazi 2008, Kutzamanidis, and Wee 

Eng Hoe. Also the results of Nabmakhsh and Abdi are in the same direction. The influence is probably due to 

increase of the power which opens the thighs apart and also the knee, foot wrist, and also because of the 

coordination between nervous-muscular systems to some level. The coordination between the feet and hand is of 

great importance in the performance of the participants. According to Wee Eng Hoe in this regard Bosko et al 

1982 suggested that plyometric exercises are of great impact on thigh muscles which leads to a better 

performance in vertical jump. Also they believe that this improvement can only come from increasing the need 

of movement units to employ more units and from improving the kinetic energy in elasticity parts of the 

muscles. On the other hand, improvement of the muscular performance is possible through plyometric exercises 

because of the increase in the movement units in which regard in the past researches it was shown that nervous-

muscular adoptions like preventing the action by the contradictory muscles and also activation and co-

contradiction of the muscles. 

 In this study there was a significant increase in the agility of the exp. Group after the 8 week course. The 

comparison of means between the two groups approves that plyometric exercises are indeed effective. Michel et 

al studied the impact of 6 weeks of plyometric exercises among 38 teenage boys and girls by the age of 18 and 

the results showed that plyometric exercises are a good way to improve agility which is consistent with the 

results of our study. Hing et al conducted a study titled “the impact of a 6-week plyometric training course on 

agility in college students”. The results showed that both cont. and exp. Group were better after the test period 

only the improvement in cont. group was 2.5% well below the level of improvement in the exp. Group which 

was 7%. This is also consistent with our results [18]. 

 Plyometric exercises also improve the feet’s power and the speed in runners. The activation of more units in 

contraction in an intense contraction and fast movement in the muscles involved are the results of t plyometric 

exercises. 

 Plyometric exercises also lead to the improvement of power at the time feet are separating from the ground. 

Moreover plyometric exercises impact nervous-muscular systems to respond more quickly and with more power 

[19]. 

 The other important result of this study was the significant difference between the speed means of the two 

groups which shows that the speed has significantly increased in the exp. Group. The comparison of means 

between the two groups shows that plyometric exercises significantly influence and in better words improve the 

speed. Kutzamanidis studied the impacts of plyometric exercises on immature male boys regarding their 

performance of running and vertical jump which shows the positive impact of these exercises and is consistent 

with the results of the current study. Kaily and Broufi conducted a study on amateur Ski players’ speed. Their 

results show that plyometric exercises significantly impact the ski players’ speed which is in consistency with 

our results. Other factors which lead to this desirable impact are; improvement of agility, the impacts on 

nervous-muscular system and receiving more movement units, fast movement of the muscles, the increase in the 

movement speed, development of power and the movement range of the joint in the lower limp, acceleration, 

step size, improvement of explosion power, and improving stamina. In the current, there was not a significant 
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change in weight of the two groups. The comparison of the means between the two groups shows that 

plyometric exercises do not have strong effects on weight. In the break time, the fat and the glucose in the body 

provide 50 % of the power needed. In light sports, fat is in charge to burden this responsibility. Increasing the 

intensity of the sport, the role of glucose starts to show itself. For this reason, [21] nutritionists suggest that the 

best way to lose weight is to perform light sports. Probably the results of this study showed no difference in 

weight because the sports chosen were of high intensity which led to a longer duration and more efficiency of 

the activity since intensive exercises cannot be performed in long durations. 

 In the end according to the results it can be suggested that physiological adaptions in the body can happen 

do to plyometric exercises which in turn lead to the increase in agility and explosion. A number of studies have 

approved the positive impact of plyometric exercises on the improvement of speed and power in athletes. The 

results of our study approve this matter too. 
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