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ABSTRACT 

The title of the study is entitled “Development of Norms for a Test Battery in Basketball to Assess 

the Playing Ability of 14 to 18 years of School Girls”. To achieve the purpose of this study, a sample of 300 

basketball players was selected as subjects who have represented the schools were selected as subjects from 

the state of Kerala. The 3- test items of the Combination Skill Test Battery in basketball were Up and Down 

Dribble Test, Ball Handling and Passing Accuracy Test and 45 Degree Shooting Accuracy Test. The data was 

collected from different schools of Kerala having good basketball teams. The test was administered prior to 

the competition period and between 10th September 2012 and 30th December 2013. Hull Scale Norms 

Technique for developing Performance Hull Scale Norms for each of the test items of the Test Battery. Based 

on the Hull Scale Norms, Six- Sigma Scale was developed to calculate the mean performance (playing ability) 

scores and with their performance scores, respective ‘Grades’ were developed. Construct Validity was 

accepted as the validity of the Test Battery. A significant difference of Mean Performance Scores was found 

to exist between the test variables of the Test Battery when applied to the Successful and Unsuccessful 

basketball players. 

Keywords: Test Battery, Basketball, Hull Scale Norms, Six Sigma Scale.  

INTRODUCTION 
According to Barrow (1979) research is not only closely related to the discipline of education, but also 

to the profession of physical education. In the discipline of physical education, it is concerned with 

understanding those segments of reality that make up a particular field of study.  

Evaluation is a statement of quality, goodness merit, value or worthiness about what has been assessed. 

Evaluation implies decision-making. Obtaining and reporting data have little meaning unless the data is 

referred to something. This is where an evaluation enters the process. An evaluation statement about the 

performance introduces the element of merit or quality. 

 

NEED AND SIGNIFICANCE OF THE STUDY 

Importance of physical fitness is to perform and to show better skill in an activity or in a game. Speed 

and Accuracy is also the most important factor of skill in sports and games for achieving good performance. 

Scientific evidence has been produced to show that the general health and physical performance ability of the 

people depends mainly on their physical fitness level. 
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The purpose of the study was to construct norms for a test battery in basketball for university women players.  

 The findings of the study may help in the assessment and prediction of performance level of basketball 

players of school girls in Kerala. 

 The findings of the study may help the coaches, physical educators to come up with useful and reliable 

data that may be processed for monitoring and improving the basketball playing ability of school girls 

in Kerala. 

 This study may help the coaches in basketball for selecting the basketball girls’ team for the district 

and state competitions. 

 STATEMENT OF THE PROBLEM  

       The problem under investigation is titled “Development of Norms for a Test Battery in Basketball to 

Assess the Playing Ability of 14 to 18 years of School Girls”.  

HYPOTHESIS 

             It was hypothesized that the newly constructed norms for the test battery in basketball may be valid 

to evaluate the basketball playing ability of 14 to 18 years of school girls. 

OBJECTIVES OF THE STUDY 

1. The primary objective was to construct the norms for a test battery in basketball for university school 

girls. 

2. The second objective was based on the hull scale norms, to develop the six- sigma scale to calculate 

the basketball playing ability of school girls. 

METHODOLOGY 

The purpose of the study was to construct norms for a 3-item test battery in basketball for university 

women players. A sample of 300 basketball players of age between 14 and 18years, who had represented the 

schools in the inter-school tournaments in Kerala were selected as subjects to construct Norms for the 3-items 

of the Test Battery. The data was collected from different schools of Kerala having good basketball team. The 

test was administered prior to the competition period and between 10 th September 2014 and 30th December 

2015. The method of purposive sampling was followed at both stages. 

Hull Scale Norms Technique developing performance score by using Hull Scale Norms for each of 

the 3- items of the Test Battery. Scales based upon standard deviation values of normal distribution have been 

used extensively in physical education. In this study hull scale norms are used where hull scales are 3.5 

standard deviations below and above the mean respectively and six-sigma scales are 3 standard deviations 

below and above the mean respectively. 
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Based on the Hull Scale Norms, Six- Sigma Scale was developed to calculate the mean performance (playing 

ability) scores and with their performance scores, respective ‘Grades’ A, B, C, D, E were developed. 

TOOLS USED FOR THE STUDY 

The tools used for the study was standardized and developed by the investigator in 2009. The 3-

items of the test battery were: 

1. Up and Down Dribble Test 

2. Ball Handling and Passing Accuracy Test 

3. 45 Degree Shooting Accuracy Test 

STATISTICAL TECHNIQUES USED 

1. Hull Scale Norms Technique was used to develop the ‘Norms’ for the Final Test Battery (FTB). 

2. To test the significant difference of the Mean Performance Scores (Playing Ability Scores) between the 

successful and unsuccessful players on the Final Test Battery (FTB), t - test was used. 

3. Six-Sigma Scale was used to calculate the Playing Ability Scores and with this composite score, an 

alphabetical and an interpretative ‘Grading Scale’ was developed for interpreting the Basketball Playing 

Ability (BPA). 

RESULTS AND DISCUSSIONS  

 The 3- items of the Basketball Skill Test Battery for which the Hull Scale Norms developed was shown 

in Table 1. 

TABLE 1 

TEST BATTERY IN BASKETBALL 

 

 
Sl. No

 

 

Name of the Test Items Reliability Objectivity 
Factorial 

Validity 

1. Up and Down Dribble 

Test  
0.997* 0.997* 0.868* 

2. Ball Handling and 

Passing Accuracy Test  
0.971* 0.974* 0.814* 

3. 45 Degree Shooting 

Accuracy Test  
0.968* 0.966* 0.871* 

Table 1 shows the reliability, objectivity and factorial validity of the skill test battery. 
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DEVELOPMENT OF NORMS 

          The second objective of the study was to develop “Norms” to measure the playing ability of basketball 

players. According to Johnson and Nelson, “A test that has accompanying norms is definitely preferred to one 

that does not. These provide information to the subjects as well as teachers that may be useful to them to 

interpret the subjects score in relation to the scores made by other individuals in the same population. 

            Hull Scale was formed from a total sample of three hundred women basketball players for all the test 

items included in the Skill Test Battery are given in Table 1, Table 2 and Table 3 respectively. 

TABLE 2 

NORMS FOR UP AND DOWN DRIBBLE TEST (T9) 
 

 One point = 3.5 σ/50 = (3.5 x 1.44)/50 = 0.100 

 

 

 

 

Hull 

Scale 
0 1 2 3 4 5 6 7 8 9 

 

 

0 18.45 18.35 18.25 18.15 18.05 17.95 17.85 17.75 17.65 17.55  

10 17.45 17.35 17.25 17.15 17.05 16.95 16.85 16.75 17.65 16.55  

20 16.45 16.35 16.25 16.15 16.05 15.95 15.85 15.75 15.65 15.55  

30 15.45 15.35 15.25 15.15 15.05 14.95 14.85 14.75 14.65 14.55  

40 14.45 14.35 14.25 14.15 14.05 13.95 13.85 13.75 13.65 13.55  

50 13.45 13.35 13.25 13.15 13.05 12.95 12.85 12.75 12.65 12.55  

60 12.45 12.35 12.25 12.15 12.05 11.95 11.85 11.75 11.65 11.55  

70 11.45 11.35 11.25 11.15 11.05 10.95 10.85 10.75 10.65 10.55  

80 10.45 10.35 10.25 10.15 10.05 9.95 9.85 9.75 9.65 9.55  

90 9.45 9.35 9.25 9.15 9.05 8.95 8.85 8.75 8.65 8.55  

100 8.45                    

     

Hull Scale ‘1’ Point    = 0.100; Number of Subjects (N) = 300; Mean (T9) = 13.45 and Standard Deviation 

(σ) = 1.44. 

 In Table 2 Hull scale Norms reveal that the highest score in Up and Down Dribble Test was 8.45 seconds 

and the lowest score was 18.45 seconds. The 50th   Hull score was 13.45 seconds. 
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TABLE 3 

 

NORMS FOR BALL HANDLING AND PASSING ACCURACY TEST FOR SPEED (T2) 
 

One point = 3.5 σ/50 = (3.5 x 0.314)/50 = 0 .02 

 

 

 

Hull 

Scale 
0 1 2 3 4 5 6 7 8 9 

 

 

0 11.55 11.53 11.51 11.49 11.47 11.45 11.43 11.41 11.39 11.37  

10 11.35 11.33 11.31 11.29 11.27 11.25 11.23 11.21 11.19 11.17  

20 11.15 11.13 11.11 11.09 11.07 11.05 11.03 11.01 10.99 10.97  

30 10.95 10.93 10.91 10.89 10.87 10.85 10.83 10.81 10.79 10.77  

40 10.75 10.73 10.71 10.69 10.67 10.65 10.63 10.61 10.59 10.57  

50 10.55 10.53 10.51 10.49 10.47 10.45 10.43 10.41 10.39 10.37  

60 10.35 10.33 10.31 10.29 10.27 10.25 10.23 10.21 10.19 10.17  

70 10.15 10.13 10.11 10.09 10.07 10.05 10.03 10.01 9.99 9.97  

80 9.95 9.93 9.91 9.89 9.87 9.85 9.83 9.81 9.79 9.77  

90 9.75 9.73 9.71 9.69 9.67 9.65 9.63 9.61 9.59 9.57  

100 9.55           

    Hull Scale ‘1’ Point = 0.02; Number of Subjects (N) = 300; Mean (T2) = 10.55 and Standard 

Deviation (σ) = 0.314. 

  In Table 3 Hull scale Norms shows that the highest score in Ball Handling and Passing Accuracy 

Test was 9.55 seconds and the lowest score was 11.55 seconds. The 50 th Hull score was 10.55 seconds. 
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TABLE 2 

NORMS FOR 45 DEGREE SHOOTING ACCURACY TEST (T3) 
 

     One point = 3.5 σ/50 = (3.5 x 4.81)/50  =  0.34 

 

 

 

Hull 

Scale 
0 1 2 3 4 5 6 7 8 9 

 

 

0 41.66 41.32 40.98 40.64 40.30 39.96 39.62 39.28 38.94 38.60  

10 38.26 37.92 37.58 37.24 36.90 36.56 36.22 35.88 35.54 35.20  

20 34.86 34.52 34.18 33.84 33.50 33.16 32.82 32.48 32.14 31.80  

30 31.46 31.12 30.78 30.44 30.10 29.76 29.42 29.08 28.74 28.40  

40 28.06 27.72 27.38 27.04 26.70 26.36 26.02 25.68 25.34 25.00  

50 24.66 24.32 23.98 23.64 23.30 22.96 22.62 22.28 21.94 21.60  

60 21.26 20.92 20.58 20.24 19.90 19.56 19.22 18.88 18.54 18.20  

70 17.86 17.52 17.18 16.84 16.50 16.16 15.82 15.48 15.14 14.80  

80 14.46 14.12 13.78 13.44 13.10 12.76 12.42 12.08 11.74 11.40  

90 11.06 10.72 10.38 10.04 9.70 9.36 9.02 8.68 8.34 8.00  

100 7.66           

     

Hull Scale ‘1’ Point = 0.34; Number of Subjects (N) = 300; Mean (T3) = 24.66 and Standard Deviation (σ) 

= 4.81.    

Table 4 Hull scale Norms for 45 Degree Shooting Accuracy Test shows that the highest score was 7.66 

seconds and the lowest score was 41.66 seconds. The 50th Hull score was 24.66 seconds 

 

COMPARISON VALIDITY  

         Comparison validity was established by the comparison of final test battery between successful and 

unsuccessful players. Successful players were the players who were selected to represent the university teams 

of the Kerala state and Unsuccessful players were the players who already represented the school team in the 

inter-school tournaments conducted in the Kerala state during the year 2014 and 2015. The t - value of 

Successful and Unsuccessful basketball players are shown in the Table 5.  
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TABLE 5 

COMPARISON VALIDITY OF SUCCESSFUL AND UNSUCCESSFUL PLAYERS WITH 

RESPECT TO MEAN PERFORMANCE SCORE 

 

 
Group

 

 

N 

 

Mean Performance Score 

 

S. D 

 

t- ratio 

 

P-Value 

 

Successful 

 

 

30 

 

173.73 

 

18.15 

 

9.19** 

 

P<0.0005 

 

Unsuccessful 

 

 

30 

 

124.87 

 

22.74 

  

     ** denotes that significant at % level (P <0.01). 

From the Table 5 it is clear that the obtained t - ratio of 9.19 is greater than the needed table value. 

This proves that there is a significant difference of means at one percent level of confidence in the final test 

battery of successful and unsuccessful basketball players. The mean performance score of successful 

basketball players was highly significant than the mean performance score of unsuccessful basketball players 

in the Final Test Battery. 

The graphical representation for comparison validity of successful and unsuccessful players with 

respect to mean performance scores are shown in Graph 1. 

 

Graph 1. Bar Chart for Comparison Validity of Successful and Unsuccessful Players with respect to 

Mean Performance Scores 

 Construct Validity was accepted as the validity of the basketball skill test battery. A significant 

difference in the Mean Performance Scores was found to exit between Successful and Unsuccessful basketball 

players on the Test Battery showed that the constructed test was valid as well as specific. 
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DEVELOPMENT OF GRADING SCALE FOR INTERPRETING PLAYING ABILITY 

           Based on the Hull Scale Norms tables 2 to 4, a Six Sigma Scale, i.e., 3 standard deviations above the 

mean and 3 standard deviations below the mean was developed to calculate the playing ability scores and 

their respective grades are presented in Table 6. 

TABLE 6 

SIX SIGMA SCALE TO CALCULATE THE PLAYING ABILITY  

SCORES AND ALPHABETICAL GRADES 

 

 
Six 

Sigma 

Scale 

 

N 

 

Mean 

 

Standard 

Deviation 

 

Playing Ability 

 Scores 

 

 

Alphabetical  

Grade 

 

 

Interpretative 

Grade 

 

 

 

3σ

 

   
237 A Excellent 

2σ    208 B Good 

1σ    179  Above Average 

σ 300 150 29.19 150 C Average 

-1σ    121  Below Average 

-2σ    92 D Satisfactory 

-3σ    63 E Poor 

Scale with five divisions in both Alphabetical and Interpretive Grade was developed and is presented in 

Table 7. 
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TABLE 7 

GRADING SCALE FOR THE INTERPRETATION OF PLAYINGABILITY 

 

 

PLAYING ABILITY SCORES 

 

 

 

ALPHABETICAL 

GRADE 

 

INTERPRETATIVE  

GRADE 

 

208 and Above 

 

 

A 

 

Excellent 

 

179 – 207 

 

 

B 

 

Good 

 

121 – 178 

 

 

C 

 

 

Average 

 

93 – 120 

 

 

D 

 

Satisfactory 

 

Below 92 

 

 

E 

 

Poor 

 

 

 

          The Table 7 shows that Playing Ability Scores (PAS) ‘208’ and above were with ‘A’ Grade and they 

are “Excellent”, PAS ‘179 to 207 were with ‘B’ Grade and they were “Good”, PAS ‘121 to 178 were with 

‘C’ Grade and they were “Average”, PAS ’93 to 120 were with ‘D’ Grade and they were “Satisfactory” and 

PAS ‘below 92 were with ‘E’ Grade and they were “Poor”. 

CONCLUSIONS 

1. Hull Scale Norms was developed for the basketball skill test battery to assess the playing ability scores. 

2. A significant difference in the mean performance score was found to exist between the test variables 

when applied to the successful and unsuccessful basketball players. This proved beyond any doubt 

that the test items are highly specific in measuring the playing ability of women basketball players.  

3. The Playing Ability Scores was calculated by using Six-Sigma Scale and with this composite score, 

an alphabetical and an interpretative ‘Grading Scale’ was developed for interpreting the Basketball 

Playing Ability (BPA).  
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RECOMMENDATIONS 

Based on the findings and conclusions made in the present study the following recommendations for 

further research were given: 

 The Basketball coaches may use this skill test battery liberally and periodically to ascertain the 

effectiveness of the playing ability and in evaluating the progress made by the trainees.  

 Similar studies may be conducted at the national level for men and women, so that the basketball 

players of the nation are benefited. 

 The norms provided by this study may be used by the physical education teachers, coaches and 

trainers to systematize and modify their training programs for better performance and to know the 

level of playing ability. 

 Centralized Sports Hostels and Sports Schools run by the Government agencies and private sector 

units may use the basketball skill test battery constructed in the present study for selecting potential 

basketball players and also for evaluating their performance in the game.  

 Similar studies may be developed for the state level school girls and norms may be evolved. 

 The present study may be conducted for the national level school boys also and norms may be 

evolved. 
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