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ABSTRACT 

An attempt was taken by the authors to find out the relationship between height of the Center of 

Gravity (CG) and the high jump performance of college level female high jumpers. Height of the CG and 

high jump performance were considered respectively as independent and dependent variables to establish 

the relationship. 8 college level female high jumpers were purposively selected as subject from the 4th 

Annual Inter College Athletic Meet 2015-16 organized by Sidho-Kanho-Birsha University, Purulia. Age of 

the subjects was spanned between 18 to 25 years and all were voluntarily performing the ‘Fosbury Flop’ 

technique at the competition. To measure the height of the CG a ‘Reaction Board’ method was applied 

separately for each subject whereas the performance of high jump was directly taken from the recorded 

performance of the said competition. Mean and Standard Deviation was calculated to know the nature of 

the data, however, to establish the relationship between the selected variables, the formula of Pearson’s 

Product Moment Correlation Coefficient was applied at 0.05 level of significance. Calculated result 

clearly indicated a significantly positive relationship between the variables since the calculated value (r = 

0.775) was higher than the tabulated value (r = 0.707) at 0.05 level of significance with 6 degree of 

freedom and therefore, the hypothesis adopted by the researchers was accepted at the end of the study.   

Key words – Center of Gravity, High jump, Horizontal and Vertical velocity, Centrifugal force, 

Gravity.  

1.1. INTRODUCTION 

Women participation in sports definitely was a remarkable phenomenon in the history of Olympic. 

Despite of having the differences in terms of their Anatomical and Physiological aspects, women gradually 

came on the track to establish their strong impression in the sports community. The application of scientific 

principles became essential to curve their athleticism in desire manner.  

As we know, the accomplishment of sports activity mostly governed by the application of force by 

means of generating power. In case of human, the concept largely studied in Biomechanics and 

Kinesiology. Hence, it is observed that the biomechanical and kinesiological analysis of human movement 

considerably diverges in relation to the gender differences since the fluctuation in the location of center of 

gravity (CG) within the body is observed. When the value of stability and application of force are 

considered as the prime factor in sports activities, the degree of performance between male and female 

athletes also differs as an outcome of the location of CG. But irrespective of gender differences, the 

location of CG in sports performance has been proven as an intolerable factor of concern. When the matter 

of jump, especially the vertical jump is subject to be analyzed, the positions of CG within the body become 

extremely important since, it is the CG of a body where the gravitational force is supposed to be applied. 

When a body generates vertical velocity, it has to act against the gravitational force and, since the point of 

application of this force is CG thus the position of this imaginary point within the body obviously plays a 
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vital role on the quality of execution. In the field of athletics, the high jump is a one of complicated event 

where the athlete has to perform in combination with the vertical and the horizontal momentum to clear the 

bar in his best possible height. At the initial phase, the athlete use to have an approach by generating a 

horizontal momentum in a semicircular path what is finally conclude by sudden vertical acceleration by the 

application of ground reaction force. Athlete has to act against the gravity by lifting their body towards 

vertical direction what is obviously against the force of gravity. Thus, the high jump is considered as one of 

very complex skill what is governed by the numerous anatomical and physiological factors in terms of its 

accomplishment. Numerous studies have already been conducted to find out the factors associated with 

high jump performance.  

Bayraktar (April 2017) stated that, the tallness of high jumpers may varies in respect of male and 

female athlete. He concluded that the tallness isn’t an effective factor for men high jumpers especially who 

jumps at mean height of 2.22m, whereas the female jumper’s performance is reportedly hit by the tallness 

who can jump at mean height of 1.88m. Interestingly, he further concluded that 18% of female high jump 

performance could be explained by the athlete’s height but the rest 82% is required the other variables to 

explain. On the other hand, Leite (2013) advocated for the radius of the curve in approach run, distance and 

length of the takeoff as an important factor for high jump performance. In a further investigation, 

Aiyegbusi et al. (2017) and Sharma et al (2017) have found the significant impact of certain physical 

characteristics as well as some anthropometric traits to the performance of vertical jump. 

Since the gender difference enables the athlete with different characteristics in terms of biomechanical 

analysis of movement, thus, it somehow subject to be verified that how the position the CG influences the 

vertical jump performance especially of female high jumpers.  

1.2.  STATEMENT OF THE PROBLEM  

The main purpose of the study was to find out the relationship between height of the CG and high 

jump performance of female high jumpers.  

1.3.  HYPOTHESIS 

As per the gathered information from the related literatures, authors hypothesized that; there would be 

a significant relationship between the height of the CG and the performance of high jump among female 

college level athletes.  

1.4. METHODOLOGY 

To establish the relationship between the height of the CG and high jump performance, respectively as 

independent and dependent variables, total 8 (eight) numbers of female high jumpers, whose age was 

spanned between 18 to 25 years, were purposively selected as the subject for the study. On selection of the 

subjects, it was strictly followed by the researchers that, all the subjects were specialized in high jump by 

performing ‘Fosbury Flop’ technique at their own. To measure the height of the CG, a technique adopted 

from the study of Mohammed (2012), viz. ‘Reaction Board Method’ was applied separately for each 

jumper. On the other hand, the performance of high jump was assessed directly from the official result 

sheet of 4th Annual Inter College Athletic Meet 2015-16, organized by Sidho-Kanho-Birsha University, 

Purulia on 8th of December 2015. All the necessary set-ups for Reaction Board Method were planned right 

aside the competition venue and the subjects were requested to cooperate with the measurement procedure 

definitely after the completion of their event. Reading of the ‘Reaction Board’ was taken by the researcher 

himself and further, by applying the operational formula, the score of height of the CG was calculated 

nearest to whole centimeter. Mean and Standard Deviation (SD) for each set of scores, respectively for 

independent and dependent variables, were calculated and illustrated as the evidence of descriptive 

statistics however, to observe the relationship between the variables, formula of Pearson Product Moment 

Correlation Coefficient was enforced at 0.05 level of significance.  
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1.5.  RESULT AND FINDINGS OF THE STUDY 

Table – I 

Descriptive statistics of selected variables 

Variables N Mean SD 

Height of the CG 8 54.99 CM +0.937 

High Jump performance 8 1.43 M +0.147 

Table – I shows the mean and SD of height of the CG and high jump performance 

Table – II 

Relationship between height of the CG and high jump performance 

Variables N Correlation Coefficient (r) Significant value {r0.05(6)} 

Height of the CG& 

High jump performance 
8 0.775 0.707 

Table – II shows the significant relationship between Height of the CG and high jump performance 

Figure – I 

 
Figure – I Exhibits the relationship between height of the CG and High jump performance 

1.6.  DISCUSSION OF FINDINGS 

 An effort was taken by the authors to find out the relationship between the two variables viz. height 

of the CG and high jump performance respectively for independent and dependent variables. After 

applying the statistical operation on the obtained data, a strong positive linear significant relationship was 

found as the calculated value (r = 0.775) was higher than the tabulated value (r = 0.707) at 0.05 level of 

significance with 6 degree of freedom what actually suggests that the increasing height of CG strongly 

influences the high jump performance of girls athletes. On providing the proper interpretation of the 

outcome, the author furnished the following factors as the dominating characteristics behind such 

occurrence.  

As mechanics describe, the centrifugal is a kind of natural force that inculcates the tendency in a body 

to fly out-ward, way from the center, when the body moves in a curved path and it’s often encountered by 

the centripetal force.  

Production of such centrifugal force due to the curved run by an athlete at the initial phase of high 

jump is one of a hidden influential factor in the technique of Fosbury flop. At the point of take-off, athletes 

use this centrifugal force in a combination with the ground reaction force to achieve the required vertical 

velocity for clearing the bar. Immediately after take-off, when the ground reaction force helps to reach the 

height, on the other hand, the centrifugal force obviously fuels the trajectory of the flight since the flight of 
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high jump is not an exactly perpendicular one. It is the centrifugal force what carries the athlete body 

towards the bar by making a trajectory. Now, if it is expected that the applied force on a body is supposed 

to work around its CG, then, in case of high jump, the generated centrifugal force should also be triggered 

by the CG of an athlete’s body. Therefore, the position of the CG closer to the bar will enable the athlete to 

apply its centrifugal force much efficiently. This might be the one of sturdy reason that the increasing 

height of the CG was found bearing a highly positive significant relationship with the performance of high 

jump for women athlete.   

Figure – II  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure – II shows the transformation of horizontal velocity to vertical velocity 

 

On the other hand, at the time of take-off, an athlete uses to apply a thrusting force by tapping her sole 

on the ground to produce a ground reaction force what actually enables her body to lift vertically. Now if 

the height of the CG remains higher, than the possibility of lowering the degree of gravitational force 

should be decreased, since the magnitude of gravity inversely related with the height of a body.  Though 

the fluctuation of position of the CG in an athlete’s body is very fewer and may not draw the considerable 

changes in the  amount of gravitational force, but logically it may be stated that the athlete who has the 

higher CG are much efficient to jump against the gravity.  

1.7.  CONCLUSION  

It has been concluded based upon the obtained result that a strong positive linear significant 

relationship was found between the height of the CG and high jump performance among college level 

female high jumpers.  

Hence, the hypothesis that was initially adopted by the researcher stated there would be a significant 

relationship between the height of the CG and the performance of high jump among female college level 

athletes has been accepted satisfactorily.  
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