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Abstract 

The purpose of this study was to identify, analyze and compare the kinematic parameters involved in short set and 

high set front row spike in volleyball. Eight interuniversity male volleyball players participated in this study as subjects. 

Spiking action was filmed by a digital video camera operated at 24fps. Power DVD software was used to analyze the 

selected kinematic parameters of the recorded movements. The results indicated that the short set front row spike had a 

greater approach speed and shorter spike time than that of high set front row spike. The high set front row spike, on the 

other hand, had a greater mean values for approach length, vertical velocity, rising of Cg. and ball impact height than 

those of short set front row spike 
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Introduction  
Volleyball is one of the most popular games of 

the world. The game has a number of fundamental 

techniques of which the spike is one of the most difficult 

to master but demanding for high performance. The 

athlete is expected to jump and hit the ball with 

maximum force and accuracy at the approximate peak of 

the jump. Analysis of this technique has become the 

focus of attention of biomechanical research for last a 

few decades. Prsala (1982) identified four phases of the 

spike technique: the approach, preparation, hitting, and 

landing. The approach involves two or three controlled 

running strides, a transitional last step to prepare for the 

transfer of horizontal momentum to vertical momentum, 

and a double footed vertical jump. In the preparatory 

phase, the striking arm is swung upward in an abducted 

and laterally rotated position. The elbow is flexed at 

approximately 90 degrees and the wrist is hyper- 

extended. During hitting phase, the shoulder is elevated; 

the upper arm is inwardly rotated and adducted; the 

forearm is extended at the elbow and the wrist is flexed. 

The athlete absorbs the downward momentum by flexing 

the joints of the lower extremities when landing. 

Coleman et al. (1993) studied on ten male international 

male volleyball players who spiked the ball in the front 

row at the 1991 World Students Games. They reported 

the mean vertical velocity of the centre of mass (COM) 

at take off was 3.59 m/s and height of the jump was 

0.62m. Saunder (1980) studied the effects of approach 
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speed on one and two-foot vertical jump performances. 

He found that vertical velocities of two-foot jump peaked 

when the approach speed was up to 50-60 % of 

maximum sprint speed and the vertical velocities of one-

foot jumps were up to 60-70 % of maximum sprint 

speed. It is important to understand the mechanical 

factors, which contribute to the successful spiking action. 

The purpose of this study was to analyze the selected 

kinematic factors - length of approach, approach speed, 

vertical velocity at take off, angle of COM at take off, 

spike height and spiking time in front row spike 

performed by male volleyball players. 

 

Methods 

The purpose of this study was to identify, 

analyze and compare the kinematic parameters involved 

in short set and high set front row spike in volleyball. 

Eight interuniversity male volleyball players participated 

in this study as subjects. Spiking action was filmed by a 

digital video camera operated at 24fps. Eight university 

level male volleyball players representing Annamalai and 

Periyar universities at south zone Inter- University 

Volleyball tournaments were selected as subjects for the 

present study. All statistical analysis was calculated by 

the SPSS statistical package. The results are reported as 

mean and standard deviations (SD). The collected data 

was evaluated using t test. The p < 0.05 was considered 

as statistically significant.    

 

Results 

The data collected prior to and after the 

experimental periods were analysed and presented in the 

following tables. 
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Table I. Mean age, height and weight of the subjects (n=8) 

 

 

 

 

 

 

 

 

 

 

 

The front row spiking action of the subjects was 

filmed by a video camera operated at 24fps. Each subject 

performed five front row spikes for short and high set 

ball. Experimental set up has been shown in Figure-1. 

Only the successful spiking action was analyzed to 

measure the selected kinematic parameters with the help 

of appropriate software. Approach length, speed of 

approach, vertical velocity attack off for spiking, lifting 

of cg., vertical height achieved for spiking and the 

duration of flight were the selected kinematic parameters 

for analysis. 

 

 

Figure I. Experimental Set Up 
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Table II. Selected kinematic parameters for front row spike 
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Table III. Testing significance of difference between short set and high set front row spike 

 

    Required value for being significant – 0.05 = 2.36 and 0.01 = 3.50 

 

From table -III values it is clearly seen that the 

difference in mean values between two types of spiking 

was statistically significant for approach run, spiking 

time, raising of cg and the vertical height achieved 

during spiking only. The mean difference was not 

statistically significant for speed of approach and take-

off velocity. Difference in approach run might be due to 

the fact that greater approach run was required for 

increasing the vertical reaction force from the ground to 

achieve higher vertical velocity for high set ball. It is 

clearly noted that there was differences in mean values of 

speed of approach for short and high set ball spiking but 

this difference was not statistically significant.  

This result was perhaps due to the fact that in 

this case the length of approach was considerably small 

in the case of spiking. The vertical velocity was greater 

for high set ball spike than that for short set ball spike. 

The mean vertical velocity for front row spiking was 

3.49m/s which is similar to the values reported by 

Samson and Roy (1976) with 3.5m/s and Colemal et al. 

(1993) with 3.59m/s. For high set ball front row spike 

greater raising of Cg was perhaps because of the fact that 

the ball was set more than 4ft. above the net for spiking 

high set ball. In order to get the ball and to spike it 

forcefully, the spikers had to achieve the greater vertical 

height than the short set ball spiking.  

The achieved vertical height was more for high 

set ball spike than the short set ball spike. Similar results 

have been reported by other leading researchers. The 

mean vertical height for front row spiking in this study 
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was 3.78m and the ball impact height for the front row 

spiking was 3.28m as reported by Masanao Masumura et 

al. (2007). The short set ball spike had a shorter spike 

time than that of the high set ball front row spike. The 

mean spike time for front row spiking was 335ms which 

was very similar to the value reported by Chenfu Huang 

et al. (1999) as 342ms for one foot spike and 403ms for 

two foot spike. 

 

Conclusion 

  On the basis of the results obtained in the 

present study, the following conclusions were drawn: 

1. The short set front row spike involves a greater 

approach speed and a shorter spike time than those of 

high set front row spike. 

2. The high set front row spike has a greater rising of Cg. 

than that of short set front row spike. 

3. The high set front row spike has a greater vertical 

velocity and ball impact height than short set front row 

spike. 
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