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ABSTRACT  

The aim of the study was to analyze the biomechanical parameters and push-in ball speed in 
field hockey. Hockey players (n=73 male, age = 19-26 years) who represented universities from 
the Tamil Nadu and Karnataka state and had at least 4 years of experience were selected as the 
subjects. The high definition camera (Casio EX 10) was used to record the performances that 
were approximately transverse to the trajectory of the ball of the push in. Video footage was 
digitized using Max traq software for data analysis of Stance width, Stick angle, Drag distance, 
Stick velocity and Ball speed. The collected data were statistically analyzed by using descriptive 
statistics and stepwise linear regression. The result reveals that the stick angle, drag distance 
and stance width was the predominant variables for predicting penalty corner push-in 
performance for University level field hockey players. 
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INTRODUCTION  

Field Hockey is an intermittent endurance sport involving short sprinting as well as 
movement with and without ball (Manna et al. 2009). The success of the top teams depends on 
the conversion of the penalty corner. Penalty corner is awarded for a foul committed by the 
defending team in its own entire 23 meters area. Penalty corner execution can be separated 
into three progressive phases: the push-in, the trap and the strike. Kerr and Kevin (2006) opined 
that the whole penalty corner process takes about 1.9 seconds and 2.3 seconds respectively for 
male and female players of national standards. The push begins with a pusher standing in the 
back line with at least one foot outside the field of play. The left shoulder points towards the 
target and push the ball towards the trapper. In the trap-phase, another attacking player traps 
the ball out the circle and propels it into the circle for drag flick or strike towards the goal 
(Viswanath &Kalidasan 2012). However, there is a paucity of research on the biomechanics of 
the penalty corner push-in execution. The purpose of the study was to identify the 
predominant factors in assessing the performance of the penalty corner push-in from the 
biomechanical parameters among university field hockey players. 
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METHODOLOGY 

To explore the performance related aspects of this study, 73 male Hockey players were 
selected who represented various universities from Tamil Nadu and Karnataka state. The 
subjects had past playing experience of at least four years in hockey. The age of the subject 
ranged from 19 – 26 years. Written informed consent was obtained from players. The ethical 
clearance for this project was obtained from the Human Research Ethics Committee of the 
Bharathidasan University.  

To acquire biomechanical data, with the assistance of technical person the high 
definition camera (Casio EX 10) was used to capture movements of push-in. The camcorder 
mounted at the height of one meter, placed 6 meters away perpendicular to the trajectory of 
the ball of the push in. The shutter speed of the camcorder was adjusted at (1/4000 of a 
second) in order to eliminate the blurring effects while processing the recordings. A cage with 
the dimensions of 1.0 × 1.0 m at 4 control points was used to calibrate the space, in which the 
push-in was performed. After a 15 min standard warm-up session participants perform the 
push-in from the right side of the field; three successful push-in was recorded. Players were 
briefed about the study and were instructed to push the ball as fast as they could, as if they 
were in actual game conditions. The Stance width, Stick angle, Drag distance, Stick velocity and 
Ball speed were taken as variable. The accurate trial with greater ball speed was deemed as the 
best push-in trial for each player. The best push-in trial was analyzed through the Max Traq 
software.  

 

Figure 1 Figure-I Diagram showing the position of the Camera in the Hockey field. 

Descriptive statistics and Step wise argument methods of multiple regression was used in this 
study to find out the predictor variable that has the highest correlation with the criterion 
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variables which were entered in the equation depending on the contribution of each predictor.  
Data were analyzed using SPSS (Statistical Package for Social Science) version 20.0. The level of 
significance was fixed at 0.05. 

RESULTS AND DISCUSSION  

The descriptive statistics – mean and standard deviation of biomechanical and ball 
speed of hockey players are presented in the table - I. 

Table – I 
Descriptive statistics of biomechanical parameters and push-in ball speed of university 

hockey players 

 Mean Std. Deviation 
Ball speed (m/s) 16.49 ± 0.77 
Stance width (mts) 1.023 ± 0.11 
Relative stance (mts) 0.58 ± 0.06 
Ball to front foot (mts) 1.24 ± 0.17 
Stick angle (degree) 23.99 ± 3.17 
Drag distance (mts) 1.53 ± 0.16 
Drag acceleration (m/s2) 16.08 ± 2.21 

Stepwise multiple regression was computed to explore the prediction of dominant 
factors of hockey penalty corner ball speed from the predictor variables of University men 
hockey players.  

Table II 
Multiple linear Regression model to predict ball speed with accuracy in penalty corner push-in 

performance 
Model B Std. Error Beta 
(Constant) 0.762 2.950  
Stick angle .039 .015 .189 
Drag distance 1.154 .335 .241 
Stance width 1.212 .494 .175 

Table II shows a significant regression equation was found (F (4, 68) = 14.213, p<.005), within R² 
of 0.521. Field hockey players predicted penalty corner push-in ball speed is equal to 0.762 + 
0.039 (Stick angle) + 1.154 (Drag distance) +1.212 (Stance width).  

In this study, the Biomechanical variables namely stick angle, drag distance and stance width 
was found to be significantly correlated with performance of the penalty corner push-in. Kerr & 
Ness (2006) and Viswanath &Kalidasan (2014) reported that the change in stick angle for the 
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push-in was greater than that of for the push, owing to the differences between the skills. The 
large change in the angle of the stick during the push-in execution was linearly related to both 
the drag distance and ball speed of the pusher and recommended that maximizing the stick 
angle movement during push-in execution led to enhanced overall push-in performance. The 
results of Kerr & Ness (2006) support the findings of the present study but the minute change in 
results is due to skill variance of the individuals.  

 Kerr & Ness (2006); Viswanath &Kalidasan (2014) and McLaughlin (1997) documented 
that the push-in drag distances generated by the performers was approximately in between the 
push (0.50 m) and the drag flick (2.18 m). The push-in drag distance was smaller than that used 
for the drag flick. This is due to the playing rules (International Hockey Federation, 2013) that 
require the ball to be positioned on the goal line with at least one foot placed outside the field 
of play at the start of the push-in. The ball cannot be dragged from behind the body as occurs 
with the drag flick (McLaughlin, 1997). In agreement with drag flick research (McLaughlin, 
1997), the distance between the front heel and the ball at the start of the drag correlated 
positively to ball speed and drag distance for the push-in. It is concluded that correct foot 
placement is vital for maximizing drag distance and ball speed. The push-in technique should 
therefore, include maximizing the distance between the front foot and ball at the start of the 
drag. 

 Viswanath &Kalidasan (2013) reported that Push-in stance width was highly correlated 
with the ball speed.  Kerr & Ness (2006) observed that for the experienced and inexperienced 
groups there was little difference to the push-in stance width of between male and females 
1.00 m and 0.88 m respectively, whichsupports the finding of the present study.However, the 
push-in was smaller than that for the drag flick (McLaughlin, 1997) which is 1.42 m. The 
experienced group used both larger stance width and relative stance width than the 
inexperienced group; therefore, the differences in the stance width between the groups could 
not be attributed to height variations.  

CONCLUSION 

The biomechanical variables, namely stick angle, drag distance and stance widthwere 
the common predominant variables for predicting the field hockey penalty corner push-in 
performance variable of university hockey players. 
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