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ABSTRACT 

The study was conducted to develop selection norms for production and non-production jobs in textile mills. 

The production jobs included spinning, weaving, wet processing, and statistical quality control departments 

whereas non production jobs included sales clerk, office clerk, labour clerk, and spinning and weaving clerk. 

Psychological measurement tool called General Aptitude Test Battery (GATB) which is originally developed 

by the United States Department of Labour, Employment, and Manpower Administration was used in the 

paper. GATB has been standardized in India on a large general working population sample of 3694 adults. 

The mean and standard deviation of general working population sample are also reported. The present article 

shows the aptitudes measured representing the success in the above mentioned eight textile jobs. For these 

textile jobs details of the sample size, means and standard deviations are presented. Cross-validation of the 

results was also carried out. Internationally recognized scientific research methodology was used while 

carrying out the study. The effectiveness of norms, and conclusion of the results, are discussed at the end of the 

article. 
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1. Introduction 

To perform successfully in any job aptitudes are required in different combinations and in varying degrees. How one 

determines the degree to which a particular aptitude is required for any job? 

Aptitude test “norms” answer this question because norms represent the average or typical score on a test of a 

specified population. Norms are established empirically by determining the actual performance of a representative 

group of persons on a test. After the establishment of norms, an individual’s score can be referred to the norms of his 

group to discover whether his score is below average or above average or just coincide with the average performance 

of his group. Without norms, a score on a test is meaningless. 
 

1.1 Norms Developed for the Jobs 

GATB norms were developed for the following jobs in the cotton textile mills: 

  Spinning technologist;   Sales clerk; 

  Weaving technologist:   office clerk: 

  Processing technologist;                      Labour clerk; and 

  Statistical quality control  Spinning and weaving clerk 

  (S.Q.C.) technician; 
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First four are production jobs and the rest are non-production jobs. The concurrent validation design was used for the 

norm development study. Cross-validation of the norms was attempted by the longitudinal validation design. 
 

2. Materials and Methods 

 

2.1 Instrument Used for the Development of Norms and Sample 

2.1.1 Composition of GATB: 

Among the various psychological tests used in selection, differential aptitude tests assume extreme importance as 

they enable us to understand not only the inter individual differences but also the intra-individual differences. The 

merits and advantages of multiple aptitude batteries, in selection and counselling over the unitary measures of 

abilities are well known. Among the existing multiple aptitude batteries, the General Aptitude Test Battery(GATB), 

developed by United States Department of Labour and Manpower Administration [1] is considered at this stage as 

the state-of-the-art multiple aptitude battery for selection and vocational counselling. 

 

The GATB has been used extensively in U.S., in predicting academic success in various courses of study in colleges 

[2]. GATB norms which are helpful in the counselling process have been established for a number of professional 

fields such as engineering, dentistry, pharmacy, nursing, teaching, business, administration, accountancy, marketing, 

education etc. In India, GATB has been used for predicting success of operative work [3,4,5,6], [7] and also 

predicting academic success in professional courses such as architecture [8], pharmacy [9],engineering [10], a 

comparative study of aptitude profiles of first year students in arts and commerce,[11] and GATB norms and aptitude 

structure of postgraduate students[12].  

 

The GATB consists of nine aptitudes measured by twelve tests. The twelve tests that measure nine aptitudes are as 

follows. 

 

 

 

 

APTITUDES                                     TESTS 

     G-  Intelligence        Test 3: Three Dimensional Test   

                                              Test 4: Vocabulary                                                               

                                                                Test 6: Arithmetic Reasoning 

     V- Verbal Aptitude                  Test 4: Vocabulary 

     N-  Numerical Aptitude                          Test 6: Arithmetic Reasoning 

          Test 2: Computation 

     S- Spatial Aptitude                             Test 3: Three Dimensional Test 

     P- Form Perception                  Test 7: Form Matching      

                        Test 5: Tool Matching 

    Q-       Clerical Perception                             Test 1: Name Comparison 

    K-  Motor Coordination                             Test 8: Mark Making 

    F-  Finger Dexterity                  Test 11: Assemble 

                     Test 12: Disassemble 

    M-  Manual Dexterity                             Test 9: Place 

          Test 10: Turn              

The present investigator has standardized GATB in India on general working population sample of 3694 working 

adults. The aptitude- wise conversion tables having a Mean of 100 and SD of 20 are also developed. A sample 

conversion table for tests 5 and 7 measuring aptitude P- Form Perception, is given in the Appendix. The retest 

reliabilities and the concurrent and predictive validities of GATB have also been established for various groups of 
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people and for various occupations. All the reliability and validity coefficients range from 0.61 to 0.83 and from 0.50 

to 0.82, respectively [13]. The first eight tests are paper and pencil tests while the next four tests are apparatus tests. 

The present investigator has also carried out factor analysis on the first seven cognitive paper and pencil tests of 

GATB. The results of the factor analysis show that the factors emerged in this study are similar to those obtained by 

the originators of GATB. Although test no 8 is also a paper and pencil test it was not subjected to factor analysis 

because this test is more of psycho-motor type and not a pure cognitive type of test. The aptitude measured by this 

test is also called motor co-ordination which is basically a non-cognitive aptitude. 

 

2.1.2 Present Status of GATB 

GATB is one of the most intensively developed and carefully assessed instrument for selection and placement in 

industries. It has been accorded favourable reviews by leading measurement text books as well as in Buros’ Mental 

Measurement Year Books,[14] and for which there is more published validity research data than for any other 

competitive test battery. According to Super, [15] (while commenting on Devorak article on GATB) GATB is 

“Potentially the most useful instrument of individual (vocational) diagnosis which has been developed”. At another 

place Super and Cries[16] also write “This battery should prove a landmark in the history of the appraisal of 

vocational promise”. According to Cronbach,” the GATB is designed with an efficiency that has never exceeded” 

[17]. 

 

2.1.3 Administration of GATB 

GATB was administered in a separate room, free from noise and disturbances, specially provided by the mills. Each 

testing session lasted about an hour and a half. The seven tests of GATB were printed into two booklets- booklet I 

and booklet II. Booklet I consisted of first four tests namely Name Comparison, Computation, Three Dimensional 

Test and Vocabulary. Booklet II consisted of the last three tests namely Tool matching, Arithmetic Reasoning, and 

Form Matching. After administering booklet I, 10-15 minutes break was given. Before starting booklet II, tea was 

served in the break. 

 

2.1.4 Sample  

The sample consisted of 493 employed adults working in the above mentioned departments of four textile mills, three 

in Ahmedabad and one in Mumbai. It was an incidental sample in the sense that these four mills gave permission to 

the investigator to collect data in their units. These four mills represented a comprehensive range in the textile 

industry in terms of quantity of production, profitability, quality, counts, company policies, etc. They were 

traditionally managed on more or less similar lines. The mean age of the sample was 40.13 years with a standard 

deviation of 11.23 years. 

 

Department wise sample in eight jobs is given in the following table.  

 

Table 2.1: Jobwise Sample Size, its Mean Age and Standard Deviation 

No Jobs Age 

N M S.D 

1 Spinning Technologists 57 36.21 9.66 

2 Weaving Technologists 56 36.43 10.75 

3 Wet-Processing Technologists 59 29.02 6.66 

4 Statistical Quality Control Technicians 43 45.30 11.03 

5  Sales Clerks 102 41.68 11.52 

6  Front office Clerks 50 39.14 8.60 

7 Labour Office Clerks 76 44.34 10.96 

8  Spinning and Weaving Clerks 59 45.30 11.03 
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It was decided to have a minimum sample size of 50 for each job. A test development guide published by the U.S. 

Department of Labour writes: “When a sample of employed workers is to be tested for test development purposes, it 

is desirable to have for final sample includes 50 or more workers” [18] The only exception in this study is S.Q.C. 

Department where the N is 43. 

 

2.2 Methodology Used 

2.2.1 Job Analysis and Identification of Aptitudes for Each Job 

A detailed analysis of eight jobs was made through observation and interviews. The investigator and his colleague 

observed on a minimum four incumbents of each job for a fairly long period and noted systematically their 

performance on the job. 

 

Additional information about the jobs and the GATB aptitudes required for each job were obtained from the heads of 

eight departments in the textile mills and from outside experts. These heads and experts were provided a complete 

description of the aptitudes measured by the GATB and were asked to indicate the aptitudes that appeared critical, 

important, or irrelevant. They were, instructed as follows: 

 

Critical: If it is impossible to perform in the job without this aptitude, mark that aptitude with X in the critical 

category. 

Important: If any GATB aptitude appears to be important for success in the job, mark with an X in the appropriate 

category. 

Irrelevant: If any GATB aptitude appears to be unimportant for success in the job, mark it with an X in the 

appropriate category. 

The information obtained through these methods was compiled and important aptitudes for each job were identified 

(See Table 3.3). 

 

2.2.2 Criterion 

Establishing the usefulness and relevance of tests requires a careful definition and evaluation of “criteria” against 

which the job performance can be evaluated. The performance of employees can be assessed through several 

methods. The best method would be to assess it against the objective measures of job behavior, such as output in 

production and quality of the product. But for the supervisory and clerical jobs in the textile industry such objective 

measures of job performance are neither readily available nor can be easily devised. Therefore, supervisory 

“judgement” was used as the criterion of job performance. 

 

Total 493 39.76 11.11 
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After discussions with the top management and the heads of the eight departments in the mills, the following three 

formats for performance appraisal were designed to fulfill the objective of providing sound criterion information: 1) 

Descriptive Rating Scale, 2) Rank Order Format, and 3) Forced Distribution Format. 

 

Criterion information was collected first from the departmental heads of the testees, and, second from their 

supervisors, e.g., superintendent or manager. 

 

2.2.3. Descriptive Rating Scale  

A descriptive rating scale developed by the USES [19] was used with some modifications and changes. This scale 

included nine aspects covering a broad area of performance important in supervisory and clerical jobs. The aspects 

included in the rating scale were: 

 Employee’s ability to do high –graded work which meets quality standard 

 Employee’s ability to give high work output (quantity of production) 

 Skill to avoid making mistakes; 

 Understanding of the principle, equipment, material and methods; 

 Adeptness or knack of performing his job easily and satisfactorily; 

 Capacity to handle several different operations in work; 

           Ability to apply what he already know to a new situation; 

 Competence to improve work methods; and 

 “All round” ability to perform his job.  

 

Each aspect of performance was covered by a question with five alternative responses which represented varying 

degrees of success on that aspect of performance which was evaluated. The first response to the question for each 

aspect indicated that aspects in minimum degree whereas the fifth item indicated the maximum degree. For example, 

an employee’s ability to apply what he already know to a new situation was assessed through the following items: 

 

1. Practically cannot figure out what to do. 

 

2. Often has difficulty in handling new situations. 

 

3. Sometimes knows what to do, sometimes does not 

 

4. Usually able to handle new situations. 

 

5. Practically solves his problems, even complex ones. 

 

Each rater was asked to tick against the blocks which described the ratee’s abilities in the most appropriate manner. 

Thus each ratee obtained nine ticks from each rater. The numerical score assigned to the responses ranged from 1 to 

5; 1 for the first response and 5 for the fifth response. Thus, the possible range of score on the descriptive rating scale 

was 9 to 45. 

Suggestions to the raters briefly were: 

1. Ratings are strictly confidential and will not affect your employees any way. 

2. Personal feelings toward the ratee must be dispelled. 

3. Rate all employees on one area at a time. 

4. The employee must be rated on their work over a period of time, and not just on the basis of one “good” day or one 

“bad” day. 
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5. Rate any ability listed above only. Do not let factors such as co-cooperativeness, ability to get along with workers, 

promptness and honesty influence your ratings? 

 

2.2.4. Rank Order Method 

Raters were asked to rank all their employees according to their performance. They were asked to keep in mind the 

performance of the employees in terms of abilities and aptitudes alone while ranking. A list of all employees working 

under them was provided in alphabetical order. The following instructions were given: 

 

Given below is a ladder. The top line of the ladder represents the top performer or the best person in the group as far 

as ability on the job is concerned. The bottom line represents the worst or poorest performer; again only as far as 

ability on the job is concerned. 

 

This is what you must do. First pick the best performer in the group and put his name in the list. Second, pick the 

worst performer and put his name at the bottom. Then strike out these names in the list. Again pick up the best 

performer from the remaining names. Put that name against no 2. Strike out the name in the list. Next, pick the worst 

performer from the remaining names and put it at the next bottom-most place. In the same way, pick best and the 

worst alternatively, reducing the list, till all names are transferred to the ladder and placed in the order of standing as 

far as ability on the job (only).  

 

 

 

2.2.5. Forced Distribution Method 

The proforma for the forced distribution contained five rectangular blocks on the scale of performance ranging from 

outstanding to unsatisfactory. On assumption that performance in any given situation will be normally distributed, 

the scale of performance was divided into five blocks, viz., highest 10 percent, next 20 percent, middle 40 percent, 

next 20 percent, and lowest 10 percent. The raters were asked to place their staff in the appropriate blocks. 

The following instructions were given: 

Now look at the boxes. They represent 5 categories into which you would place your departmental staff. 

 

The left-extreme box is for the really outstanding persons-again, only as far as ability on the job is concerned. Not 

more than 10% of your staff will fall in this category. Who are they? Please fill in the name/names. 

Next take the right extreme box-for the really unsatisfactory persons as far as ability on the job is concerned. Not 

more than 10% of your staff will fall in this category. Who are they? Please fill in the name/names. 

Next take the second box from the left. This is for the staff who are not really outstanding, but definitely above 

average. About 20% of your staff will fall in this category. Fill in their name/names. 

Now take The second box from the right. This for the staff who are not really unsatisfactory but definitely below 

average, About 20% of your staff will fall in this category. Please fill in their name/names. 

The middle box is for the average performer. It naturally covers a fairly wide range of ability, but let it be so. About 

40% of your staff will fall in this category. 

Remember all classification is only on the basis of ability on the job. 

 

2.2.6. Reliability of Criteria 

This is established by finding out the interrater and inter-method agreement through the retest method. The inter-rater 

and inter-method agreement on the data was quite high (correlations ranging from .84 to .91). Considering a very 

high agreement between the raters the information provided by the departmental heads was taken as the final 

criterion data for further analysis. 
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After about two months the heads of the departments were requested to provide the same information against all the 

three formats. The correlations between the first and the second set of data (test-retest) ranged from .81 to.86 for 

forced distribution data. The test-retest reliability of the descriptive rating scale for each job along with the mean and 

standard deviation of the test data is reported in Table2.1. 

 

 

Table2.1: Means, Standard Deviations, and Retest Reliability Coefficients for Descriptive Rating Scale. 

Job N Mean S.D. r 

Spinning technologist 57 32.50 6.9 .77 

Weaving technologist  56 29.78 4.7 .79 

Processing technologist 50 25.01 5.0 .93 

S.Q.C. technician 43 30.70 6.6 .88 

Sales clerk 102 23.00 5.0 .91 

Office clerk 50 29.03 7.4 .84 

Labour clerk 76 24.60 6.7 .86 

Spinning & weaving Clerk 59 25.00 6.0 .90 

 

Considering the very high inter-method agreement and retest reliability coefficients, the criterion data collected 

through the descriptive rating scale was taken as the final criterion data. 

 

2.2.6 Meetings with Testees 

These meetings, which explained the background of the investigation, the tests and the value of their contribution 

were held to solicit maximum co-operation from the testees. Testees were called in batches through the departmental 

heads who also attended these meetings. A short non-technical note on the objects and procedure of the project was 

distributed among employees. Care was taken to clarify doubts, remove misgivings, and allay fears regarding the use 

of the data. Testees were also assured that the data collected would be handled with strictest confidence and that the 

test scores would not in anyway affect their position or employment. 

 

The success of these meetings was reflected in the high voluntary attendance at the testing sessions. 

 

3. Results and Discussions 

3.1. Analysis of Data and Development of Norms 

3.1.1. Standard Scores 

 The first step in the analysis of data was to convert the raw scores on the GATB tests into standard aptitude scores 

through aptitude conversion tables based on the general working population sample. The necessity and the rationale 

for converting raw test scores into standard aptitude scores have been mentioned under composition of GATB. 

 

 

 

 

3.1.2. Multiple Cut-off Method 

 GATB norms for each job were developed with the multiple cut-off score method where aptitude scores are regarded 

as either “qualifying” or “non-qualifying”. A critical or minimum qualifying score is set on each aptitude included in 

the final test battery. An individual is considered qualified only if he meets the minimum score on each of the key 

aptitudes. The relative importance of aptitude in any given sample is indicated by the following four criteria:  

1. A high mean score relative to the other mean scores in the aptitude profile of the sample. 

2. A low standard deviation relative to the general working population norm and to other standard deviations obtained 

for the sample. 
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3. A significant correlation between the aptitude and the criterion. 

4. Corroborative evidence from the job analysis that aptitude is required for successful performance of the job. 

The factors listed above are considered individually and in combination. The rationale for these criteria and the 

computational procedure of the multiple cut-off method is described in detail in the Trainee’s Work Book on GATB 

Development [20], in the Test Development Guide Vol. 2 [21] and briefly in Guilford and Fruchter [22], and 

Thorndike [23]. 

 

3.2 Selection of Aptitude for Inclusion in Trial Test Norms 

Aptitudes were chosen for try outs in the norms on the basis of qualitative and quantitative results. Table 3.1 presents 

the quantitative results for eight occupations. 

 

Table 3.1: GATB Aptitude Means, Standard Deviations, and Jobs Product-    Moment Correlations with the 

Criterion for Eight Jobs.   

 

Aptitude 

Spinning technologist 

(N=57) 

Weaving technologist 

(N=56) 

Processing technologist 

(N=50) 

S.Q.C. technician 

(N=43) 

M SD r M SD R M SD R M SD R 

General 

learning 

ability 

89.47 13.35 .19 91.03 16.41 .20 106.82 15.27 .58** 92.70 15.01 .42** 

Verbal 88.19 12.71 .12 87.71 13.77 .10 105.54 16.62 .40** 91.60 13.07 .39** 

Numerical 100.17 17.67 .12 95.48 20.36 .27* 103.74 20.35 .51** 104.1

4 

16.05 .36* 

Spatial 90.51 15.75 .10 97.96 20.49 .21 105.74 26.84 .37** 93.28 18.24 .23 

Form 

Perception 

93.38 17.71 .01 93.05 22.56 .35*

* 

94.22 22.24 .39** 97.16 16.54 .10 

Clerical 

Perception 

89.95 14.91 .10 91.48 20.01 .36*

* 

103.16 18.35 .46** 96.67 17.89 .04 

 

 

      *Significant at 0.05 level 

**Significant at 0.01 level 

 

Aptitudes judged relevant are selected for trial norms when significantly correlated with  criterion or when judged to 

have critical importance or when they meet any two of the following: 1). Judged important, 2). Relatively high mean 

3) relatively low standard deviation. The advantage of this procedure is that it does not entirely depend on the 

 

Aptitude 

Sales Clerk(N=102)  Office Clerk(N=50) Labour Clerk (N=76) Spinning & Weaving 

Clerk (N=43) 

M SD R M SD R M SD R M SD R 

General 

learning 

ability 

82.21 

 

13.90 .49 99.92 13.63 .45** 83.50 13.15 .29* 75.76 14.58 .20 

Verbal 84.22 13.11 .44** 101.40 18.53 .42** 85.67 13.60 .28* 79.17 12.89 .12 

Numerical 98.55 22.45 .53** 99.20 16.99 .32* 94.63 21.83 .34** 88.02 19.47 .38** 

Spatial 82.39 15.84 .21* 93.10 18.81 .33* 83.26 12.40 .07 79.17 14.79 .08 

Form 

Perception 

83.64 21.62 .52** 95.26 15.78 .29* 84.18 17.96 .09 79.41 22.43 .39** 

Clerical 

Perception 

88.33 21.25 .60** 98.86 18.73 .26 86.58 15.98 .40** 76.03 17.04 .37** 
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correlation between test and criterion scores. If a majority of analysts have rated an aptitude as “irrelevant” from the 

job analysis data, that aptitude was not included in the trial norms even if there was substantial evidence of its 

significance. If a majority of analysis have rated an aptitude as being “critically important” that aptitude was included 

in the trial norms although there was no corroborative statistical evidence. Table 3.2 summarizes the qualitative and 

quantitative data and shows the aptitudes selected for the trial test norms.  

 

Table 3.2: Summary of Qualitative and Quantitative Data for Eight Jobs. 

Type of Evidence Spinning 

technologis

t 

Weaving 

technologi

st 

Processing  

Technologis

t 

S.Q.C. 

technician 

Sales 

Clerk 

Office  

clerk 

Labou

r 

Clerk 

Spg. & 

wvg.   

Clerk 

“Critical” on the 

basis of Job 

analysis 

 N P V,  N N Q P Q 

“Important” on 

the basis of Job 

Analysis 

C, V, N ,P G, V, P G, V, N, S G, P, Q G, V, Q  G, V, 

N 

G, N, 

Q 

G, V, N 

“Irrelevant” on the 

basis of Job 

analysis 

S, Q  S, Q Q  S, P  S,P V, S  S, P 

Relatively high 

mean 

N,S, P  N, S, P G, V, S   N, P, Q V, N, Q,  

P 

G, V, 

N, Q  

V, N, 

Q 

V, N, S, 

P 

Relatively low 

standard 

Deviation 

V V  V V G S V 

Significant 

correlation with 

criterion 

 N, P, Q  G, V, N, 

 S,P, Q 

 

G, V, N  G, V, N, 

S, P, Q 

G, V, 

N, S, P 

G, V, 

N,Q 

N, P, Q 

GATB aptitudes 

selected for trial 

norms 

V, N, P V, N, P G, V, N,S, P G, V, N,P, 

Q 

G, V, N, 

Q 

G, V, 

N, Q 

G,N P, 

Q 

V, N, Q 

  

3.3 Criterion Dichotomy 

Since the objective of using test norms was to differentiate satisfactory employees from unsatisfactory ones, the 

sample for each job was dichotomized into these two categories from criterion data by placing 60 percent of the 

sample in the “satisfactory” (high) criterion group and 40 percent in the “unsatisfactory” or marginal (low) group. 

The only exception to this dichotomy were sales and office jobs where the dichotomy was at 64- 37 percent, i.e. 64 

percent in high criterion group and 37 percent in the low criterion group. The dichotomization of the sample for each 

job was done by their departmental heads. 

 

3.4. Derivation and Validity of norms. 

The final norms were derived for each job on the basis of the degree to which trial norms consisting of various 

combinations of aptitudes could differentiate between high and low groups on criterion at trial cutting scores. The 

combination of aptitudes and cutting scores which yielded the best selective efficiency was established as the final 

norms for each group. Aptitudes that were tried in various combinations for each job are reported in the last row of 

Table 3.2.  
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The selective efficiency of each set of trial norms was determined by tabulating the number of people in the high and 

low criterion groups who passed and failed the norms by calculating the phi-coefficient between the norms and the 

dichotomized criterion. 

 

The method required calculating norms at all possible combinations of aptitudes at cutting scores. The possible 

combinations were very large, for instance, 20 possible combinations of three aptitudes (6/3) = 6!/ ! (6-3) ! . When 

the possible cutting scores were considered, the number of combinations became very large. To reduce the 

combinations (and thereby calculations), cutting scores for trial norms were set at five-point score levels that were 

close to one standard deviation unit below the mean of the validation sample, For example, if the mean for an 

aptitude was 88.19 and the standard deviation was 12.71 the scores set at mean-S.D.- 10, mean- S.D.- 5, mean – S.D., 

mean – S.D. + 5, and mean – S.D. - + 10, were 65, 70, 75, 80, and 85 (all rounded) respectively. Setting the cutting 

scores close to 1 standard deviation below the mean tended to screen out about one-third of the validation sample in 

three aptitude norms which approximated the proportion of the sample that was in the low criterion group. This has 

other advantages also such as avoiding undue chance fluctuations in scores, effecting great comparability of results, 

and facilitating the use of norms for operating purposes.  

 

The relative efficiency of each set of norms was evaluated according to following three criteria [24]. 

1. Significance of phi. The significance level of the phi coefficient, as measured by X
2
y must reach at least the .05 level 

for the P/2 value 

2. The proportion of the total sample screened out by the norms. The proportion of the total sample screened out by the 

norms should be no more than 10 percentage points above or 5 percentages points below the proportion of the sample 

in the low criterion group. For example, if 33 percent of the sample is in the low criterion group, then the test norms 

should screen out between 28 and 43 percent of the total sample: if 30 percent is in the low criterion group, then the 

test norms should screen out between 25 and 40 percent of the total sample. 

 

 

 

3. The proportion of the low criterion group screened out by the norms, preferably, this should be at least .50 

The primary consideration was given to those test norms which met these three criteria. These criteria are justified in 

the Test Development Guide: Vol. 2.[25]The aptitudes that provided maximum differentiation for the employees in 

each job with the norms are presented in Table 3.3. 

 

Table 3.3: GATB Norms for Eight Jobs 

 

The validity of the norms for each job is shown in Table 3.4 and is indicated by phi-coefficient. 

 

 

Jobs  Aptitudes 

G V N S P Q 

Spinning technologist  80 90  80  

Weaving technologist  80 70  80  

Processing technologist 100 85 80 85   

Statistical quality control technician 80  90  75 80 

Sales clerk 75  80   75 

Office clerk 85 75    80 

Labour clerk 70 85    80 

Spinning & Weaving clerk  75 70   70 
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 Table 3.4 Validity of Norms 

Job Chi Square* Phi N 

Spinning technologist 3.12 .23 57 

Weaving technologist 5.44 .31 56 

Processing technologist 19.27 .62 50 

Statistical quality control technician 7.68 .42 43 

Sales clerk 23.50 .48 102 

Office clerk 10.48 .46 50 

Labour clerk 7.66 .32 76 

Spinning & Weaving clerk 7.36 .35 59 

*All chi-squares are significant at P/2 › .05 level 

 

Norms reported in Table 3.3 are based on statistical analysis. Before accepting them as final they should be evaluated 

for their “reasonableness” by inspecting the aptitudes and cutting scores on them and by keeping in mind such factors 

as the sample characteristics, job requirements, and peculiarities of occupations. 

 

Seen in this light, the norms reported in Table 3.3. appear reasonable. Reasonableness can be judged best against the 

job analysis data presented in Table 3.2. Most aptitudes which appeared in final norms were rated “important” in the 

job analysis. As one would expect, Aptitude Q emerged in the final norms for all clerical jobs. Similarly, Aptitude N 

emerged in all but one job since in most of these jobs employees are involved with calculations. The job for which N 

has nor emerged (office clerks) involves very little or no numerical calculations. Office clerks, however, must be 

fluent in V, since they have to take dictations, draft letters and memos, and handle other correspondence.  

 

 

V also emerged for three production jobs because production supervisors have to write daily reports about 

production, damages, and efficiency, and maintain an accurate account about raw material, production schedules, 

production planning, etc. Aptitude S emerged only for processing technologists. This is reasonable because for no job 

was it rated critical. The only surprising result is that Aptitude G did not emerge for spinning and weaving 

technologists.   

 

3.5 Effectiveness of Norms: 

In making selection or placement decisions, two kinds of error might occur. First, an individual, who is rejected on 

the basis of the test would turn out to be successful worker. Second, an individual, who is selected on the basis of a 

very test may be a poor worker. The first type of error can be called as false rejection (false positive) and the second 

as false acceptance (false negative). This is shown in the following diagram: 

 

 

 

 

 

Criterion 

 Test Norms Total 

Fail Pass 

 

High 

False rejection (B) Valid Acceptance (A) A + B 

 

Low 

Valid Rejection (D) False Acceptance (C) C + D 

Total B + D A + C A+ B+C +D 

       Diagram 3.1 

Where 

A = the number of people in the high criterion group who passed the test battery norms. 

People falling in this cell are “validly accepted” because they are good at work and also pass the test. 
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B = the number of people in the high criterion group who did not pass the test battery. In   the    context of selection 

these are called “false rejected” because although good at work they are rejected by the tests. 

C = the number of people in the low criterion group who passed the test battery. People falling in this cell are called 

“false accepted” because although poor at work they are selected by the tests. 

D = the number of people in the low criterion group who did not pass the test battery. People falling in this cell are 

“validly rejected” because they fail on both counts. 

Each types of error are costly for the organisation, although their relative cost differs. Organisation has to pay heavily 

for the falsely accepted employees than for the falsely rejected ones. Falsely rejected employees would go to some 

other organizations and get jobs. Falsely accepted employees, on the other hand, become liability to the organisation 

until they leave it. Therefore, to calculate the effectiveness of norms, more attention was focused on this group, and 

the following two formulae were used to ascertain the effectiveness of norms: 

  

Proportion of “good” candidate retained by norms  =             A  

                             A+C 

Proportion of “poor” candidates rejected by norms  =                      D 

                C+D 

 

The calculation of selective efficiency of norms with these formulae is shown with an example of the norms 

developed for sales clerks. For this job, at G- 75, N-80, and Q-75 the following split was obtained:  

 

 

 

         

 

    

 Test Norms Total 

Fail Pass 

 

    Criterion 

High  17    B   49     A        66 

Low   28    D    8       C       36 

                                    Total       45 57        102 

     

Diagram. 3.2 

 

  
 

   
 

  

   
     

 
 

   
 
  

  
      

 

The norms G-75,N- 80, and Q – 75 screen applicants for the post of sales clerk such that 86 percent of the good 

applicants are retained and 78 percent of the poor applicants are rejected. In other words, the chances of rejecting 

good employees (false rejects) are only 14 percent and the chances of accepting poor employees (false accepts) are 

only 22 percent. 

 

The effectiveness of norms for other departments was calculated with the same logic and procedure. The findings are 

reported in table 3.5. As can be seen from this table, the norms reported in table 3.3 have a very high selective 

efficiency for all the jobs. They are quite effective in retaining “good” candidates and rejecting “poor” ones. 

 

Table 3.5:  Effectiveness of Norms. 

Job A/(A+C) D/ (C + D) 

Spinning technologist .71 .67 
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The effectiveness of norms can also be expressed against one of the parameters of decision theory. The decision 

theory in psychological testing advocated by Cronbach and Gleser [26] evaluates the effectiveness of test, among 

various criteria, on the basis of the number of successful applicants selected without test. An increase in the 

proportion of successful applicants through the use of tests is an index of the test’s effectiveness. 

 

 

In the sales department, only 64 percent of the non-test selected employees were good (the sample was dichotomized 

for sales department in 64 percent good and 37 percent poor employees). If the employees had been selected through 

the test with G-75, V-80, and Q- 75 norms, 86 percent would have been good employees. 37 percent of the 

employees in this department not selected through the test were poor. If the employees had been selected through the 

test with this norm, only14 percent would have been poor employees. For office clerks also, the criterion was 

dichotomized at 64-37 percent. If the employees had been selected for this job through the test with norms G- 85, V-

75, and Q- 80, 80 percent would have been good and only 22 percent would have been poor employees. 

 

For the rest of the jobs, the criterion split was at 60 -40 percent. The effectiveness of norms for an increase in the 

number of getting successful employees for each job can be seen from column A/ (A + C) in Table 3.5. It shows that 

the norms developed for each job are quite effective. 

 

Probably the soundest procedure to evaluate the effectiveness of test norms would be to put the norms to actual use 

and find out whether the employees selected through the test are better than those not selected through such a test on 

various indices of performance and job behavior, such as production, job satisfaction, absenteeism, turnover, and 

overall adjustment with the work and the organisation. The management of the user textile mills have expressed their 

satisfaction with employees selected through GATB norms, developed by this investigator, on all the indices. 

 

3.6 Cross Validation of Norms: 

The most pragmatic method of evaluating the effectiveness of test norms is cross-validation. It essentially involves 

repetition of a test development study which resulted in a test norm for a particular occupation on another sample 

from the same occupation. In cross-validation, results obtained in the original validation study are checked against an 

independently selected sample to confirm the stability of the relationship between test scores and criterion. If 

confirmed, the result obtained in the original study can be said to minimum sampling variation and they can be taken 

as the “true” or “final” results. 

 

A cross validation study was conducted for four out of eight jobs: Spinning Technologist, Weaving Technologist, 

Processing Technologist, and Sales Clerk. The longitudinal validation design was used for cross-validation because 

the concurrent validation design was used for original validation. The sample comprised new applicants who were 

hired by the various mills in these departments, without using test scores while hiring, although the investigator 

Weaving technologist .73 .55 

Processing technologist .82 .70 

Statistical quality control technician .80 .70 

Sales clerk .86 .78 

Office clerk .78 .56 

Labour clerk .77 .70 

Spinning & Weaving clerk .77 .71 
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administered GATB at the hiring point. Criterion data was collected six to eight months after the date of joining for 

each individual in the sample. 

 

The selective efficiency of norms that resulted from the original study for these jobs was evaluated against the 

dichotomized criterion of the cross-validation sample through phi-coefficient. Similarly, the norms that showed the 

best selective efficiency for the cross-validation sample were evaluated against the criterion of original sample. Table 

3.6 shows the results of cross-validation study.   

 

Table 3.6: Means, Standard Deviations and Phi-coefficients of Aptitude Norms for Cross-Validation Sample   

  

 

Aptitude 

Spinning Weaving Processing Sales 

M S.D. M. S.D. M S.D. M S.D. 

G 90.38 14.01 96.01 16.31 108.07 14.16 90.01 14.06 

V 90.01 13.17 90.15 14.16 103.15 16.14 81.13 11.13 

N 96.15 16.15 91.29 19.81 104.91 19.21 97.93 24.25 

S 88.72 16.00 95.81 21.17 101.36 21.91 83.01 14.58 

P 97.71 15.75 95.06 20.91 99.81 19.81 81.92 22.16 

Q 90.15 15.18 92.00 19.23 104.15 18.01 90.01 22.15 

Phi .29 .36 .50 .41 

Chi-square 2.10 3.89 4.50 5.55 

N 25 30 18 33 

*All chi-squares are significant at P/2 >.05 level. 

 

Phi-coefficients of cross validation sample for spinning and weaving technologists are higher than the phi-

coefficients of original validation sample whereas phi-coefficients for processing and sales jobs are lower than the 

original sample. Nevertheless, all the phi-coefficients are statistically significant indicating that the original norms 

(Table No 3.3) are valid and could be taken as “true” or “final” norms. 

 

4. Conclusion 

GATB aptitude score norms are developed by the multiple cut-off method. Therefore, they are multiple cut-off 

norms. In this method a minimum acceptable score or cut-off points is established separately for each predictor 

(aptitude in our case). These minimum acceptable scores or cut-off points are regarded as either qualifying or non-

qualifying. The aptitude score norms reported in Table 3.3, are the minimum qualifying scores for success in these 

jobs. A person has to score above the cut-off on all aptitudes to be qualified for a given job. Any person who falls 

below these minimum scores on any one of the aptitudes is rejected. Only those who reach or exceed the cut-off 

scores in all aptitudes are accepted.  

 

4.1 How to Use the Norms: 

A tentative procedure for using these norms in the actual selection is indicated through the following steps: 

Administer relevant GATB tests which measure the aptitudes required for success in a given job. Score the answer 

sheets with the help of scoring keys. 

Convert raw test scores into standard aptitude scores. Add standard scores of the relevant tests to drive aptitude 

scores, for example, add converted aptitude scores on tests 5, and 7(refer appendix) to derive an aptitude score for 

aptitude P. 

Compare each applicant’s score with the aptitude norms. If the applicant’s aptitude scores reach the minimum 

acceptable scores mentioned in Table 3.3, it is a good indication that the individual possesses the aptitude required 

for success. Accept such applicants for further consideration and scrutiny. if any applicant’s score on any one 

aptitude is less than the minimum acceptable score, he does not qualify for further consideration and selection.   
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 Appendix                                               Test 5 

 

Aptitude P – Form Perception 

Raw Score Converted 

Score 

 Raw Score Converted 

Score 

1 5 26 59 

2 7 27 61 

3 10 28 63 

4 12 29 65 

5 14 30 67 

6 16 31 70 

7 18 32 72 

8 20 33 74 

9 22 35 78 
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Appendix  - Contd.                                             Test 7 

Aptitude P – Form Perception 

10 25 36 80 

11 27 37 83 

12 29 38 85 

13 31 39 87 

14 33 40 89 

15 35 41 91 

16 37 42 93 

17 40 43 95 

18 42 44 98 

19 44 45 100 

20 46 46 102 

21 48 47 104 

22 50 48 106 

23 52 49 108 

24 55   

25 57   

Raw Score Converted Score  Raw Score Converted Score 

1 5 31 48 

2 6 32 50 

3 8 33 51 

4 9 34 53 

5 10 35 54 

6 12 36 56 

7 13 37 57 

8 15 38 58 

9 16 39 60 

10 18 40 61 

11 19 41 63 

12 21 42 64 

13 22 43 66 

14 24 44 67 

15 25 45 69 

16 26 46 70 
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