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DEVELOPMENT OF TUE ENLI STMENT SCREENING TEST—EST FORMS 5 AND 6

I. INTRODUCTION

It has been estiniated that the tota l cost to the Air Force for transportation , meals, and lodging for
individuals taking the Arn~d ~~rvices Vocational Aptitude Battery (ASVAB ) was $2.6 million in FY 74 and
was estimate d to be S2.9 mill ion in FY 75. It was believe d that a significant reduction in enlistment
processing cost s could be achieved thro ugh the use of an enlistment screening test that would identify those
applicants hi ghly likely to mee t cu rrent ASVAB qualifying standards.

The Enlistment Screening Test (EST) was developed to serv e sucn a purpose , with provisions for the
test to be administere d and scored at the local recru itin g office . In this manner , the screening test would
promptly eli minate from further consideration those enlist ment applicants most likely not to achieve

qualifyin g ASVAB scores at the centralized testing point.

II. DEVELOPMENT OF THE TEST

• Fro m the existing Air Force Human Resources Laboratory (AFURL) test item pool , two forms of the
• expe rtmental screening test were created. Each form contained 90 items; 30 in each of the content areas

• (Word Knowledge, Ari thmetic Reasoning, and Space Perception). Items included in the expe rimental forms
were selected on the basis of falling within a diff iculty range ol .45 to .90 with each item demonstrating
high discriminating ability.

The experimental forms were sent to each of the five Recruiting Groups, who distributed the m to a
nationally representative sample of recruit ing offices. In an effort to obtain an unrestricted range of abilities
as measured by subsequent performance on ASV AB.3, pie-screening of prospective applicants was not
conducted. From these e xpe r imental administrations , item analysis data was available for selecting the 45
items ( IS from each conten t area ) to be included in each final version of the EST.

Items to be included in the fin al version were selected to provide a test maximally discriminative
around an AFQT of 31 and a 170 sum of the four Air Force aptitude indexes (Mechanical, Administrative ,
General , and Electron ics) . The approach used in the selection of items involved the “item characteristic
curve” as introdu~ .1 by Tucker (1946). The curve i~; essentia lly a fitted line through points obtained by
plotting the proportion of correct respondec s to a specifi c item against an external criterion score , which in
this study was the ASVAB-3 AFQT score expressed in standardized “ t ” scores. With a normal ogive fitted

• t hrough the points , the two parameters are X~ (t he poin t at which S0’ of the respondees passed the i tem)
• and ~~, which indicates the discrimination power of the item. Wit h this information , selected items fell with

an X~ ~ 
range of approximately 1 .00 and + .45 with the ~ va lue being as high as possible.

In. RESULTS AND DIS(’U SSION

Each final form of the EST contains 45 items ( I S  items in each of the thre e content areas) and
requires up to 45 minutes for administration. This libera l time limit is designed to pe rmit the slower
applicant to finish . Testing is term inated when the applican t completes the 45 items. The test is scored by

• the recruiter , immediately providing information as t~ whether furthe r processing is warranted.

Table I presents a summary of statistical informati on on EST-5 and EST-6. The data suggests the two
forms are statistically parallel , with each demonstrating a high , positive correlation with Armed Forces
Qualification Test (AFQT) and the Aptitude Index sum derived from ASVAB-3 .

• Tables Al  and A2 of the appendix present the cum ulative percentages, wi thin  score percentages, and
• frequencies of quali fication and disqualification based upon an AFQT ~I 31 and an Aptitude Index sum of
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170. Using a cutting score of IS , the dat a re flects tha t , for Form 5 , 31 percent of those who subsequently
failed to qualify for enlistment on the basis of either criterion could have been identified , while rejecting

• only four percent of those who ultimately qualified. Using the same cutting score for Form 6, 34% of
subsequent failures would have been detected while only six percent of those (who subsequently achieved
qualifying ASVAB scores) would have been eliminated fro m furt he r processing.

IV . CONCLUSIONS

While significant n umbers of enlistment applicants woul d continue to be sent to a centralized testing
point and fail to meet ASVAB qualifying standards , the use of the Enlistment Screenin g Test could be of
benefit in increamtg the proportion of successes. Cutting scores can be varied accordin g to service needs
but , even with the cutting score presented in this report , substantial savings in transportation , feeding, and
lodging cost s can be realized.

Table 1. Summary Statistics (EST-5 and EST-6)

Stat istic al Summa ries Form 5 Form S

Sample Size (N) 535 499
Mean (X) 21.94 28.55
Standard Deviation (SD) 10.1 6 10.43
EST vs MAG E (correlation) .76 .74
EST vs AFQT (correlation) .71 .72
Coefficient Alpha .92 93
Standard Erro r of Measurement (S.E.M.) 2.87 2.84
Mean (ASVAB-3 AFQT) 44.19 45.28

• Standard Deviation (ASVAB-3 AFQT) 12.69 12.78
Mean Standardized Ite m Difficulty 

— 
.50 .51
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Table Al. Cumulative Percentages, Within Score Percentages, and
• Frequencies of Qualification and Disqualification

Based Upon AFQT of 31 and MAG E of 170

• EST-5
Not Qualif ied Qualified

ES! Within Score Within Cumulative Within Score Within Cumula tive
Score Frequency Sco re % Frequency Score %

45 0 0 100 6 100 100
44 0 0 100 16 100 98
43 2 I S 100 13 85 94
42 0 0 99 17 100 91
41 0 0 99 16 100 87
40 0 0 99 12 100 83
39 0 0 99 15 100 80
38 I 5 99 19 95 76
37 1 6 98 16 94 71

I 6 97 17 94 67
0 0 96 24 100 63

34 2 11 96 16 89 56
33 0 0 95 13 100 52
32 0 0 95 20 100 49
31 0 0 95 I l  100 44
30 0 0 95 15 100 4 1
2~

) 0 0 95 14 100 37
28 3 18 9S 14 82 34
27 I 6 93 16 94 30
26 I 11 92 8 89 26
25 7 41 92 10 59 24
24 6 43 87 8 57 2~23 4 33 82 8• 67 20
22 11 61 80 7 39 18
2 1 5 50 72 5 50 16
20 8 57 68 6 43 14
19 9 56 63 7 44 13
18 S 45 56 6 55 11
17 10 59 53 7 4 1 10
16 13 68 46 6 32 08
15 8 30 37 8 50 06
14 12 67 31 6 33 04
13 10 63 23 6 37 03
12 3 60 IS 2 40 01

H I I  3 75 13 1 25 01
10 4 66 I I  2 34 01
9 6 100 08 0 0
8 2 100 04 0 0
7 0 tOO 03 0 0
6 1 100 03 0 0
5 2 100 02 0 0
4 1 100 01 0 0
3
I

0

I~~~.
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Table AZ Cumulative Percenta~~ . Nithin Score Percentages, and
Frequencies of Qualification - ~i Disqualifi cation Based

Upon AFQT of 31 and MAGE of 170

EST.6
Not Quaiified Qualified

ESI With In Score Within Cumulative Within Score Within Cumulative
Score Frequency Score % Frequency Score %

45 0 0 100 13 100 100
44 0 0 100 15 100 96
43 0 0 100 16 100 92
42 1 4 100 21 96 88
41 0 0 99 15 100 82
40 0 0 99 19 100 78
39 0 0 99 12 100 73
38 0 0 99 12 100 70. 4 37 0 0 99 16 100 67
36 0 0 99 I i 100 62
35 1 5 99 18 95 59
34 1 7 98 13 93 54
33 5 27 98 13 73 51
32 1 9 93 10 91 . 47
31 0 0 93 17 100 45
30 2 15 93 11 85 40

• 29 2 20 92 8 80 37
28 5 23 90 16 77 35
27 4 19 86 17 81 30
26 3 25 83 9 75 26

• 25 5 25 81 15 75 23
24 1 10 76 9 90 19
23 4 26 76 11 74 17
22 4 30 73 9 70 14
21 8 72 70 3 28 I I
20 8 57 64 6 43 11
19 6 66 58 3 34 9
18 8 66 53 4 34 8
17 5 83 47 I 17 7
16 6 66 44 3 34 7
15 7 87 39 1 13 6
14 5 71 34 2 29 6
13 11 73 30 4 27 5
12 8 72 21 3 28 4
11 7 63 15 4 37 3
10 6 75 10 2 25 2
9 3 60 5 2 40 2
8 2 40 3 3 60 1
7 0 0 1 I 100 I

• 6 0 0 1 0 0
5 1 100 1 0
4 0 0 I 0
3 1 100 1 0
2 0 0

p 1 0 0
• 0 0 0
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