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The purpose of this study was to analyze forward salto technique on floor in artistic 
gymnastics on the basis of selected kinematic variables. Fifteen national level gymnasts 
between 20 to 25 years were selected purposively. The action of the Forward Salto 
performance was recorded by an advance video camera. Segmentation method was 
employed in order to assess to the center of gravity of the body in forward salto phases. 
The data was analyzed by using Pearson’s product moment correlation to ascertain the 
relationship. In angular kinematic variables there was positive relationship between right 
shoulders joint, right knee joint with forward salto performance at the time of takeoff, 
also significant relationship was observed between right shoulder, hip, knee joint, ankles 
joint with forward salto performance at the time of landing. In linear kinematic variable 
there was significant relationship of time taken during complete movement of forward 
salto & other selected angular & linear kinematic variable does not show significant 
relationship with the performance of forward salto. We may conclude by saying the 
gymnast can get maximum force for speed and executing a more forceful for upward 
upper body throw a take off, and get require lift. Significant relationship is observed 
between right shoulder, hip, knee joint, & ankle joint at the time of landing to ensure a 
softer landing, for maintaining a body balance and static controlled landing, to avoid 
shock & absorbed the impact. The presentation will focused on causes and intricacy of 
the findings. 
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Introduction : Biomechanical or movement analysis is often thought of as just that- the 
process of observing (measuring) the performance of a skill, identifying faults in the 
performance, and providing feedback to the performer to help correct those fault. Indeed, 
these steps are part of a biomechanical analysis. The ultimate goal of exercise and sports 
biomechanics is performance improvement in exercise or sport. The larger part of floor 
exercise routine consists of the tumbling movements, & the forward salto is a key skill in 
gymnastics. Most research in artistic gymnastics examines the takeoff, flight, & landing 
phases characteristics of different skills and various types of salto. Banerjee & 
Bhowmick, conducted biomechanical analysis of take-off action in forward salto. 
Brochado & Brochado investigated Differences at the impulse phase for the front 
somersault on floor exercise and on different trampolines. 

The purpose of this study was to investigate the relationship of selected kinematic 
variables with the performance of forward salto on floor in artistic gymnastics. 

Methodology: The subjects for this study were fifteen male national level gymnasts 
between 20 to 25 years. The study was delimited selected Angular kinematic & Linear 
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Kinematic variables: Angle at Right shoulder joints, hip joints, knee joints, Ankle joints, 
Angle of take off phase, Angle of landing phase. & in linear kinematic variable: Height 
of center of gravity at the time of takeoff phase, & at the time landing phase, Time of 
execution during complete movements, total horizontal distance covered. 

The action of the Forward Salto of a National Level gymnast was recorded by a 
Video Camera using the basic principles of scientific photography. The best trial out of 
three was used for analysis. Forward salto performance of each subject was collected on 
the basis of five judge’s evaluation. The average of three judges was considered as the 
final point obtained by each gymnast. Further, to easy calculation it was reduced out of 
ten points. To obtain reliable measurement the instruments which were used for the 
purpose of the present study available at the research laboratory of lakshmibai national 
university of physical education, Gwalior, and there reliability was ensured by the 
manufactures. All measurement pertaining to the kinematics variables were taken by the 
research scholar under experts. So, the data collection for the present study was 
considered reliable.  For meaning data collection, great care was taken in setting up the 
filming site & arranged the camera for accurate spatial and temporal measurement.  

Analysis of movements was done by freeze frame technique. The angle of various joint 
was measured by the Kinovea software.  Segmentation method was employed in order to 
assess to the center of gravity of the body during takeoff and landing phase in forward 
salto. The data was analyzed by using Pearson’s product moment correlation and the 
alpha level was set at .05 level of significant. The data were analyzed on the basis of laws 
and principles of mechanics. 

Analysis of Data: The result of the product moment correlation which was obtained in 
order ascertains the relationship of selected angular kinematic variables have been 
presented in table: 1 

Table- 1 

Relationship of Selected Angular kinematic variable to the Forward salto Performance 

S.No.      Variables                      Takeoff Phase  Landing Phase 

1.      G.P. with Right shoulder joint    0.514*     0.660* 

 2.      G.P. with Right hip joint             -0.304     0.669* 

3.     G.P. with Right Knee joint    0.673*     0.665* 

4.      G.P. with Right Ankle Joint     0.432     0.464* 

5.      G.P. with Angle of T.off       0.435        --- 

6.      G.P. with Angle of Landing      ---             0.072 

*Significant, r.05 (18) = 0.444 
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The finding of the table 1  showed that significant relationship between the angle 
at Right Shoulder joint & Right knee joint at the time of take off phase of performance of 
front salto  (0.514),(0.673) respectively were obtained. And significant relationship 
between the angle at Right Shoulder joint & Right hip joint, Right Knee joint, Right 
Ankle joint at the time of Landing Phase of performance of front salto respectively were 
obtained. 

Relationship of linear kinematic variables with the performance of subject in 
forward salto- The result of the product moment correlation which were obtain in order 
to ascertain the relationship of selected liner kinematics variables with the performance of  
forward salto have been presented in table -2 

Table-2 

Relationship of selected linear kinematic variables with the performance of forward salto 

 

 Sr.No.  Variable correlated    Coefficient Correlation 

   1.  Height of C.G at the        

Time of takeoff phase     0.419  

   2.  Height of C.G at the       0.350  

Time of landing phase 

  3.  Time of taken during complete     0.458* 

Movement 

 4.  Total horizontal distance 

  Covered      0.298   

*Significant, r.05 (18) = 0.444 

The finding of table 2 showed that significant relationship between time taken 
during complete movement of performance of front salto were obtained. And other 
selected linear kinematic variables does not show any significant relationship because the 
obtain value is less than the required value of significant value at 0.05 level of significant. 

Findings & Conclusion: Result of the study indicate that significant relationship of 
angular kinematic variables of right shoulder joint, right knee joint at the time of take off 
with the performance of forward salto. The gymnast can get maximum force for speed 
and executing a more forceful for upward upper body throw a take off, and get require 
lift. This may due to execution part of somersault as well as the gymnast generating 
reaction force by extension of knee. Shoulder and knee is important for preparing a flight 
phase. The significant relationship for knee joint is Generate maximum reaction force  
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 There was significant relationship between right shoulder, right hip, right knee joint, 
right ankles joint with forward salto performance at the time of landing to ensure a softer 
landing, for maintaining a body balance and static controlled landing, to avoid shock & 
absorbed the impact and others selected kinematics variables were insignificant 
relationship with the performance of subject in forward salto. It may be due to the 
different quality technique adopted by the player weak point as well as to complete the 
movement by hook and crook.   
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