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Abstract  

The purpose of the study was to develop regression model to assess the throwing ability in team handball 

on the basis of selected physical and anthropometric variables for inter university players. For the present 

study 26 male handball players of Lakashmibai National Institute of Physical Education, Gwalior of age 

21±5, on the basis of purposive sampling were selected as subjects. Multiple regression analysis was 

used to classify best indicators among selected variables for long throwing in handball. Five variables 

were used as discriminating factor to classify best indicators for long throwing ability i.e. upper arm 

length, lower arm length, hand length, humerus bicondylar diameter and hand grip strength. To measure 

upper arm length, lower arm length and hand length, humerus bicondylar diameter and hand grip 

strength, steel measuring tape, sliding caliper and Hand grip dynamometer is used respectively. After 

applying multiple regression analysis long shooting ability is significantly correlated with Hand Grip 

strength and Upper Arm Length at 1% level and Humerus Bicondylar Diameter at 5% level. Comparing 

with two models, the second model, the value of R2 is 0.587, which is maximum and therefore second 

model shall be used to develop the regression equation. Since F- value for the second model is highly 

significant, it may be concluded that the model selected is highly efficient also. The variable having 

higher magnitude of absolute function value is more powerful in discriminating two group means that leg 

explosive strength is most powerful in discriminating the two groups. In second model t values for the 

entire two regression coefficient are significant as their p value are less than 0.05 (p<0.05). Thus it may 

be concluded that variable upper arm length and hand grip strength significantly explain the variation in 

long shoot ability in handball. 

 

Keywords: multiple regression analysis, long shooting ability 
 

Introduction  

Team Handball is one of the fastest games in the world. It is played between two teams; each 

consists of six court players and a goalie. Handball courtis larger than the basketball court, a 

successful scoring attempts result in the award of 1 point. Techniques like jump shot high, 

jump shot long, faking, shooting etc are weapons to give good performance in the handball 

match. Among these entire techniques one thing is common that to score a goal, a shooting a 

ball into goal is mostly needed and for this various different types of motor quality as well as 

physiological characteristics plays a vital role in achieving the target to earn a point. To assess 

the performance of long shooting ability in handball the players have to cover maximum 

horizontal distance horizontally while throwing a ball in the air. Now question arises why that 

after following the same training schedule by the team handball shooting ability differs from 

one person to another? It might be physiological, psychological, functional, anthropometrical 

and others variables, therefore to find out the best predicator selected anthropometrical and 

functional variables to assess the long shooting ability of handball players the multiple 

regression analysis is being used which will give a model for team handball to categories the 

variables and predict long shooting ability in handball. 

 

Methodology 

All the students have shown their interest and participated voluntarily, as they were highly 

motivated to know their performance. 
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The sample comprised of 26 university handball players of 

Lakshmibai national institute of physical education, Gwalior. 

Their age was ranging between 19 to 24 years. Five variables 

were used as discriminating factor to classify best indicators 

for long throwing ability i.e. upper arm length, lower arm 

length, hand length, humerus bicondylar diameter and hand 

grip strength. 

 

Administration of test 

Upper arm lengt 

The subject have to flexed arm at 90º, so that ulnar surface of 

forearm and hand are horizontal and palms facing medially 

with fingers extended, measurement is taken from acromial 

landmark to the posterior surface of olecranon process of 

ulna. 

 

Lower ARM Length 

The subject measurement is taken toward the distance from 

the head of radius (upper radial landmark) to the most distal 

point of the styloid process of radius (or styloin). 

 

Hand Length 

The subject have to open his hand in extended and the palm 

rested in the direction of the longitudinal axis of forearm, then 

measurement is taken from styloid process at base of thumb to 

the tip of middle finger. 

 

Humerus bicondylar diameter 

The subject have to flex his arm then through the help of 

sliding caliper which measures maximum straight distance 

across the outer most points on the two lateral condyle on the 

lower end of humerus will be fix and measurement will be 

taken in cm. 

 

Hand grip strength 

The subject has to hold the grip dynamometer and with 

command he have to squeeze forcefully with dominating hand 

without taking any support, grip strength can be quantified 

by measuring the amount of static force that the hand can 

squeeze around a dynamometer. The force has most commonly 

been measured in kilogram. 

 

Statistical tool 

To construct a model for assessing the shooting ability the 

multiple linear regression analysis as a statistical technique is 

used, which will explain the relationship between one 

continuous dependent variable and two or more independent 

variables. The independent variables can be continuous or 

categorical. 

 

Result 

 
Table 1: Descriptive statistics 

 

 
Mean Std. Deviation N 

Long Shooting ability 38.88 4.05 26 

Hand Grip strength 47.30 9.14 26 

Upper Arm Length 34.58 1.81 26 

Lower Arm Length 28.65 2.08 26 

Hand Length 21.92 .80 26 

Humerus Bicondylar Diameter 5.51 .41 26 

The values of mean and standard deviation for all the variables are 

shown in table 1. 

 

 
 

Fig 1: Is showing the graphical representations of values of mean and standard deviations for all the variables 

 
Table 2: Correlation matrix for different variables along with significance level 

 

 

Long 

Shooting 

ability 

Hand 

Grip 

strength 

Upper 

Arm 

Length 

Lower 

Arm 

Length 

Hand 

Length 

Humerus 

Bicondylar 

Diameter 

Pearson 

Correlation 

Long Shooting ability 1.000 .509** .662** .266 -.214 .470* 

Hand Grip strength .509** 1.000 .196 .549** .055 .139 

Upper Arm Length .662** .196 1.000 .257 -.273 .469* 

Lower Arm Length .266 .549** .257 1.000 -.210 .183 

Hand Length -.214 .055 -.273 -.210 1.000 -.046 

Humerus Bicondylar Diameter .470* .139 .469* .183 -.046 1.000 

Sig. (1-tailed) 

Long Shooting ability 
 

.004 .000 .095 .147 .008 

Hand Grip strength .004 
 

.168 .002 .395 .249 

Upper Arm Length .000 .168 
 

.103 .089 .008 

Lower Arm Length .095 .002 .103 
 

.151 .185 

Hand Length .147 .395 .089 .151 
 

.411 

Humerus Bicondylar Diameter .008 .249 .008 .185 .411 
 

*Significant at 0.05 one tailed 

** Significant at 0.01 one tailed 
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The correlation matrix in table 2 shows the correlation among 

the variables along with their significance value (p-value). 

Significance of these correlations has been tested for one 

tailed test. From table 2 it can be seen that long shooting 

ability is significantly correlated with Hand Grip strength and 

Upper Arm Length at 1% level and Humerus Bicondylar 

Diameter at 5% level. 

 
Table 3: Model summary along with the value of R and R2 

 

Model R 
R 

Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change 

F 

Change 
df1 df2 

Sig. F 

Change 

1 .662a .438 .415 3.10 .438 18.721 1 24 .000 

2 .766b .587 .551 2.71 .149 8.311 1 23 .008 

a. Predictors: (Constant), Upper Arm Length 

b. Predictors: (Constant), Upper Arm Length, Hand Grip strength 

 

 
 

Fig 2: Graphical representation of the model summary 

 

Along with the value of R and R2 

In table 3 two regression models are shown. In the second 

model, the value of R2 is 0.587, which is maximum and 

therefore second model shall be used to develop the 

regression equation. It can be seen from table 3 that in the 

second model, two independent variables, namely, Upper 

Arm Length and Hand Grip strength have been identified and 

therefore the regression equation shall be developed using 

these two variables only. The R2 value for this model is 0.587 

and therefore these two independent variables explain 58.7% 

variation in long shot ability in handball. Thus this model can 

be considered appropriate to develop the regression equation.  

 
Table 4: ANOVA table showing F- values for all the models. 

 

Model Sum of Squares DF Mean Square F Sig. 

1 

Regression 179.95 1 179.95 18.721 .000b 

Residual 230.70 24 9.61 
  

Total 410.65 25 
   

2 

Regression 241.19 2 120.59 16.367 .000c 

Residual 169.46 23 7.36 
  

Total 410.65 25 
   

A. Dependent Variable: Long Shooting ability 

B. Predictors: (Constant), Upper Arm Length 

C. Predictors: (Constant), Upper Arm Length, Hand Grip strength 

 

In table 4 F-value for all the models have been shown. Since 

F- value for the second model is highly significant, it may be 

concluded that the model selected is highly efficient also. 
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Fig 3: In the graphical representation of F-value for all the models have been shown. 

 
Table 5: Regression coefficients of selected variables in different models along with their t-values and partial correlations 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

95.0% Confidence 

Interval for B 
Correlations 

B Std. Error Beta 
Lower 

Bound 

Upper 

Bound 

Zero-

order 
Partial Part 

1 
(Constant) -12.230 11.829 

 
-1.034 .312 -36.644 12.185 

   
Upper Arm Length 1.478 .342 .662 4.327 .000 .773 2.183 .662 .662 .662 

2 

(Constant) -14.518 10.387 
 

-1.398 .176 -36.005 6.969 
   

Upper Arm Length 1.306 .305 .585 4.280 .000 .675 1.937 .662 .666 .573 

Hand Grip strength .175 .061 .394 2.883 .008 .049 .300 .509 .515 .386 

 

Table 5 shows the un-standardized and standardized 

regression coefficients in all two models. Un standardized 

coefficients are also known as “B” coefficients and are used 

to develop the regression equation whereas standardized 

regression coefficient are denoted by “β” and are used to 

explain the relative importance of independent variable in 

terms of their contribution towards the dependent variable in 

the model. In second model t values for the entire two 

regression coefficient are significant as their p value are less 

than 0.05 (p<0.05). Thus it may be concluded that variable 

upper arm length and hand grip strength significantly explain 

the variation in long shoot ability in handball. 

Regression equation using un standardized regression 

coefficients (B) of second model shown in table 5 the 

regression equation can be developed which is as follows: 

Long shooting ability = -14.518 + 1.306 x (upper arm length) 

+ 0.175 x (hand grip strength). 

 

Discussion and Conclusion 
Thus it may be concluded that above regression equation is 

quite reliable as the value of R2 is 0.587. In other words the 

two variables selected in regression equation explain 58.7% 

variability in long shoot ability which is quite good. Since f 

value for this regression model is highly significant model is 

reliable. At the same time, the entire regression coefficient in 

this model is highly significant, and therefore it may be 

interpreted that all the two variables selected in model namely 

upper arm length and hand grip strength have significant 

predictability in estimating long shot ability in handball 

players. 
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