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FOREWORD

This study was conducted in support of a Chief of Naval Personnel
requirement to evaluate the recently operational Armed Services Vocational
Aptitude Battery (ASVAB), Forms 6 and 7, for assignment of Navy enlisted
personnel for school training. It is the second of a series of reports
related to validation of ASVAB as an operational instrument. The first
concerned the use of ASVAB as a tool for predicting attrition from the Basic
Electricity and Electronics School (Dann, Note 1).

Two separate validation studies are reported here, one concurrent
and one predictive. In the concurrent study, the ASVAB was administered
to students at the beginning of "A" school training. These students
had already been selected on the basis of test scores on the Navy Basic
Test Battery. In the predictive study, the ASVAB was administered at
the time of enlistment and was used for school assignment decisioms.
The predictive method is preferred because it reflects operational pro-
cedures. Also, there may have been a greater problem with motivation
during ASVAB test administration in the concurrent study since the
students had already been accepted for school training and ASVAB test
scores would have no effect on their status. Where there are differences
in ASVAB test or composite validities for the same school in the two
studies, greater importance should be given to the predictive validities.
Some validity differences are largely due to a change in school criterion
measure from final school grade to days-in-training.

The study results have been transmitted to cognizant officers of the
Bureau of Naval Personnel by informal reports and the recommended changes
in EM, GM, and IC selection composites have been implemented, resulting
in reduced attrition in BE/E School.

J. J. CLARKIN
Commanding Officer
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Problem

In January 1976, the Armed Services Vocational Aptitude Battery
(ASVAB) , Forms 6 and 7, replaced the Navy Basic Test Battery (BTB) for
use in selection and initial assignment of recruits to "A" schools.
However, the battery had not been validated in Navy schools before its
implementation. Such validation is necessary to maintain effective
standards for school selection.

Objective

The purposes of this effort were (1) to validate operational composites
of ASVAB Forms 6 and 7 for a wide variety of Navy Class "A" schools, and
(2) to identify and evaluate alternate ASVAB composites for specific
schools.

Approach

Two separate studies are reported here, one concurrent and one predic-
tive. In the concurrent study, ASVAB Form 6 was administered to students
in 31 "A" schools at the beginning of training. ASVAB and BTB subtest
and composite scores were correlated with end-of-course training performance
measures--final school grade (FSG), where available, and days-in-training
(DAYS), for self-paced courses.

In the predictive study, ASVAB Form 6 or 7 was administered to Navy
applicants at the time of enlistment, and those assigned to 41 "A"
schools and 4 ratings requiring attendance at BE/E school were included
in the sample. ASVAB subtest and composite scores were correlated with
performance measures--FSG or DAYS.

For both studies, zero order and multiple correlational analyses were
performed using the general technical, mechanical, electronics, and cleri-
cal ASVAB selector composites. Also, various two-, three-, or four-test
sets of alternate ASVAB composites were validated in an attempt to dis-
cover those that were more valid than those in current use.

Results

In the concurrent study, the median uncorrected (for restriction of
range) validity of the ASVAB selector composite against the FSG criterion
was .39, and that of the BTB selector composite was .36. The corresponding
median uncorrected validity of the ASVAB selector composite in the predic-
tive study was .46. Median uncorrected validities of ASVAB selector com-
posites against the DAYS criterion were =.12 and -.075 in the concurrent
and predictive studies respectively.

In both studies, several alternate ASVAB composites yielded very
similar validities. Also, revised composites for several ratings requir-
ing attendance at BE/E school, identified by Dann (Note 1), were found
to be effective in ratings included in the predictive study.
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Conclusions
1. FSG is a more predictable criterion than DAYS.

2. For schools with an FSG criterion, the present Navy ASVAB selector
composites are about as valid as were BTB selector composites.

3. Using a single ASVAB selector composite for both "A" schools
and BE/E school required for those schools will reduce BE/E attrition
and still be effective for "A" schools.

4. The large number of two- and three-test ASVAB composites yielding
very similar validities suggests a lack of differential validity among
the ASVAB tests.

5. Effective selection for "A" schools may be accomplished by using
a fewer number of ASVAB subtests (i.e., by eliminating or combining
current ones).

6. Research is needed on school criterion measures, with particular
emphasis on self-paced schools.

Recommendat ions

1. Selector composites for the following schools should be as shown
below:

Recommended
School/Rating Previous Composite Composite
EM and BE/E MK+MC+S1I 2MK+AR+GS
GM and BE/E MK+MC+S1 AR+MK+GS+EI
IC qu BE/E WK+MC+SI 2MK+AR+GS

The data suggest changes in selector composites for six additional
schools (AMH, AMS, BT, PN, PR, and QM); however, no recommendations for
changes are made at this time pending results of more extensive analyses
of additional data, including determination of appropriate cutting scores.

2. Consideration should be given to (a) improving the reporting of
school criterion data for use in validation of classification instruments,
(b) including school performance data for individual students on a by-
name basis in the Navy's Integrated Training and Reporting System (NITRAS),
and (c) identifying and exploring alternative measures of student perfor-
mance in self-paced courses.

viii
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INTRODUCTION

Background and Problem

In January 1976, the Armed Services Vocational Aptitude Battery (ASVAB),
Forms 6 and 7, replaced the Navy Basic Test Battery (BTB) for use in selec-
tion and initial assignment of recruits to "A" schools and on-job training.
The ASVAB is a selection and classification battery that was first developed
in the 1960s for use by the Armed Services in their recruiting efforts.
However, the early versions of the ASVAB--Forms 1 through 4--were found
§ to be unsuitable for joint-service classification testing, since they did
3 not include tests for certain aptitudes required by one or another of the
military services. This led to the development of the expanded ASVAB--
Forms 5, 6, and 7--which includes 12 cognitive subtests, covering all the
‘. aptitudes included in the batteries previously used by the various services.

A Kol

ASVAB Forms 5, 6, and 7 cover the same information and are at the same
3 level of difficulty. However, Form 5 is administered at high schools; and
: Forms 6 and 7, to potential applicants at Armed Forces Entrance and Examin-
ing Stations (AFEES) or by mobile testing teams.

8 The BTB has been validated in a great many Navy Class "A" schools over
g a 20-year period (e.g., Alf, Gordon, Rimland, & Swanson, 1962; Thomas &

i Thomas, 1967; Thomas, 1970; Thomas, Note 2). However, the expanded ASVAB,
while containing subtests similar to those in the BTB, has not been validated
since it became operational. To maintain effective standards for Class "A"
school selection based on the expanded ASVAB, the Bureau of Naval Personnel
has requested that continuing studies be made of the relative ability of
these tests to predict performance in the various schools.

L T T——

Purpose

The purposes of this effort were:

1. To validate operational composites in ASVAB Forms 6 and 7 for a
wide variety of Navy Class "A" schools.

2. To identify and evaluate alternate ASVAB composites for specific
schools.
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METHOD

Two separate validation studies of the Armed Services Vocational
Aptitude Battery (ASVAB) are reported here. In the first study, ASVAB
Form 6 was administered to students in 31 Class "A" schools at the be-
ginning of training. These students had already been selected on the
basis of test scores obtained on the Navy Basic Test Battery (BTB).
Testing was conducted soon after Form 6 was made available for distri-
bution, but before it had been put into operational use. This was done
to provide validity information earlier than it could be obtained if the
data collected had to await the normal operational testing cycle. This
method, which tests incumbents at the schools, is called "concurrent"”
validation.

In the second study, ASVAB Form 6 or 7 was administered to Navy appli-
cants at the time of enlistment at Armed Forces Entrance and Examining Sta-
tions, mobile examining test sites, or a Naval Training Center. Data ob-
tained were used for school assignment decisions. This method, which uses
test scores of personnel from the battery administered prior to selection,
is called "predictive" validation. This method is preferred because it
is more informative, generally involves a larger sample, and reflects
operational procedures. Thus, it will be used in future ASVAB studies.

The concurrent and predictive ASVAB validation studies are described
separately in the following sections.

ek i,
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CONCURRENT VALIDATION STUDY

Approach
Sample

The Armed Services Vocational Aptitude Battery (ASVAB), Form 6,
was administered by classification testing personnel to students in 31
Class "A" schools between October 1975 and April 1976. The schools were
selected for inclusion in the study because (1) they represented a wide
variety of "A" schools, (2) they were, for the most part, large enough
to provide adequate samples for analysis, and (3) their locations facili-
tated administration of the battery.

Variables

Criteria. The most frequently used criterion was final school
grade (FSG), which was obtained for 25 schools. For the eight schools
using a self-paced instructional mode, a days-in-training (DAYS) criterion
was used (two of these schools also used FSG). Finally, for the Hospital-
man (HM) School, three other grades in specific phases of the course were
obtained: first aid (FA), applications average (AP AV), and patient care
(PC). The FA and PC grades were considered by school personnel to be most
related to job duties during the first year after graduation.

The schools included in the validation, along with sample sizes
(i.e., those having criterion data) are presented in Table 1.

Predictors. The primary predictor variables used in the analyses
were the scores of the 12 cognitive subtests of the expanded ASVAB (Form 6),
the four Navy ASVAB selector composites,! the six subtests of the Navy
Basic Test Battery (BTB)-~Form 8, the four BTB selector composites, and the
Armed Forces Qualification Test (AFQT).2 These variables are listed and
described briefly in Table 2.

Fifty additional ASVAB test composites were included in the analyses
in an attempt to discover alternate composites that might prove to be more
valid than existing ones. Of this total, 21 were two-test sets; 24, three-
set tests; and 5, four-test sets. These sets, which included 10 used by
the Army or Air Force (see Table 2), were considered likely alternate
composites in terms of individual test validity for certain schools, based
on ASVAB Form 2 validity data and knowledge of course content,

1since the current ASVAB became operational before it was possible
to validate it, selection composites were established by using the ASVAB
composite analogous to the BTB composite that had been found effective
at each school.

2The AFQT score is obtained by summing the scores of three ASVAB
subtests--the word knowledge, arithmetic reasoning, and space percep-
tion tests-~see Table 2.




Table 1

"A" Schools Included in ASVAB 6 Concurrent Analysis

Criterion Data

School Course Rating Course Location FSG Days
or Rating Code Code (N) (N)
Aviation Electrician's Mate AE 6515 Memphis 102 -
Aviation Electronics Technician,

Navigation ATN 6503 Memphis - 190
Aviation Fire Control Technician AQ 6535 Memphis - 55
Aviation Machinist's Mate, Jet ADJ 6501 Memphis 145 -
Aviation Structural Mechanic AMS 6518 Memphis 126 -
Avionics AV 6531 Memphis - 158
Boiler Technician BT 6069 Great Lakes 225 -
Builder BU 6081 Pt. Hueneme 61 -
Communications Technician,

Administrative CTA 6020 Pensacola 45 45
Communications Technician,

Communications CTO 6053 Pensacola 135 135
Data Processing Technician DP 6167 San Diego 127 -
Dental Technician DT 6086 San Diego 151 -
Electrician's Mate EM 6071 San Diego 140 -
Electronics Technician ETAl 6129 Great Lakes 232 -
Electronics Technician ETA2 6133 Great Lakes 235 -
Electronics Technician ETA3 6137 Great Lakes 223 -
Engineman EN 6067 Great Lakes 204 -
Equipment Operator EO 6097 Pt. Hueneme 64 -
Fire Control Technician FTAl 6027 Great Lakes 255 - 3
Fire Control Technician FTA2 6108 Great Lakes 186 -
Gunner's Mate GM 6115 Great Lakes 229 - 1
Gunner's Mate Technician GMT 6025 San Diego 97 -
Hospitalmana HM 6085 San Diego 239 -
Machinery Repairman MR 6068 San Diego 110 -
Machinist's Mate MM 6066 Great Lakes 286 -
Mess Management Specialist MS 6125 San Diego 167 -
Operations Specialist 0s 6142 Great Lakes 254 -
Personnelman PN 6102 Meridian - 121
Radioman RM 6144 San Diego - 77
Storekeeper SK 6059 Meridian 237 -
Yeoman YN 6057 Meridian - 123

8pirst aid (FA), applications average (AP AV) and patient care (PA) grades
also obtained for HM students (N = 239).




Table 2

Predictor Variables Used in Concurrent Study

Predictor x Abbrevia=
Varfable tion Description

ASVAB Form 6 Cognitive Subtests”"

General Information G1 A 15-{tem general knowledge test, primarily on
sports, outdoor activities, automobile mechanics,
and history, Testing time i{s 7 minutes.

Numerical Operations NO A 50-{tem speeded mathematical test, requiring
elementary addition, subtraction, multiplication,
and division--3 minutes.

Attention to Detail AD A J0-{tem speeded test in which the examinee
counts the number of Cs embedded in lines of
Os=~5 minutes.

Word Knowledge WK A 30=-{tem vocabularv test--10 minutes.

Arithmetic Reasoning AR A 20-{tem nr(thmetic test requiring examinees to
Renerate a principle to solve a problem-20
minutes.

Space Perceptfion SP A 20-1tem pictorial test. Requires examinee to
select the flat pattern that could form three-
dimensional stimulus figure--12 minutes.

Mathematics Knowledge MK A 20-item test requiring knowledpe of algebra,
geometry, fractions, decimals, and exponents--20
minutes,

Electronics Informa- El A 30-{tem test requiring knowledge of electrical

tion and electronfc components, principles and
svmbols==15 minutes.

Mechanical Compre=- MC A 20-{tem test about drawings {llustrating

hens {on mechanical principles-=15 minutes.

General Science Qs A 20-{tem test measuring reasoning in the phvsical
(N = 10) and biological sciences (N = 10)--8
minutes.

Shop Information S1 A 20-item test on examinee's knowledge about the
use of a varfety of shop tools and practices--8
minutes.

Automotive Informa- Al A 20-{tem test on automohile parts, operations,

tion or malfunctions==10 minutes.

Navy ASVAB Selector Composites

WK+AR GT General Technical Composite. Also used by the
Army and the Alr Force

WKHMC+S T MC Mechanical Composite.

ARPMKHCSHET Ll Electronics Composite.

WK+AD+NO Ul Clerical Composite. Used as Administrative
Composite by Alr Force.

"chorted as Navy Standard Scores (NSS) having a mean of about 50 and a
standard deviatfon of 10 for an unrestricted recruit population.

—




Predictor
Variable

General Classitica-
tion lest

Avithmet (¢ Reasoning

lest

Mechanical Compre-
hension Test

Cading Speed Test

Shop Practices Test

Electronics Selection

Test

GUTHARL
GETHMECH SHOP
ARL+EST

GUTHES

WREARSP
AR+5P 4]
MC+ST+AL
AR®MCHA LGS
ARHETHMCHS
AD+HWKHAR

MRK+ET+ST+AL

WKHAR+SPHMC
ADHAR+ESP4ST

Gl+AL

ARHMK+GS

Table 2 (Continued)

Abbrevia=

tion

Basic Test Battery, Form 8 Subtests

e

AR1

MECH

Ch

SHOP

ST

Navy BIB Selector Composites

Gl
MC
EL

ClL

Descript fon

A 5=item sentence completion and verbal
analogy test, with tive alternatives,

A 20={tem arfthmetic reasonfng test,  Sfmilar
te the ASVAB AR test.

A 25-1tem pictorial ftem test, rvequiring know=
ledpe ot mechanfcal principles. Simflar to
ASVAB MC test.

A SO=item test of perceptual speed.

A 1S=1tem test on shop practices and use ot
tools.  Stotlar to ASVABR 81 tesc,

A 3S5={tem test, 14 relating to mathematics
(algebra), o to sclence, and 15 to electricity/
electronics, A single score s obtatned,

General Technical Composite,
Mechanical Composite,
Ulectronics Composite,

Clevical Composite.

ASVAB Form 6 Selector Composftes Used by Army or Al l-‘m'n-h

Armed Forces Qualitication Test (AFQT),
Electronies Composite==Alr Force,
Mechanical Composite==Afr Fovce.

Stmtlar to Army General Maintenance Composite,
except that only the 10 biological {tems {n the
GS test are used.

Army Electronices Composite, excluding the (Clas-
stticatfon Inventory (C1) Electronices scale.

Army Clevical Composfte, excluding the Ol
Admintstratfon scale.

Army Mechanical Maintenance Composite, exclud-
fng the C1 Mechanical scale,

Army Surveillance and Communfcat{ons Composfite.

Army Combat Compos{te, excluding the €1
Administratlon scale.,

Army Operators and Food Composfte, exclud-
fng the C1 Admin{strasion scale,

Stmilar to Army Sktlled Techntctan Compostte,
except that only the 10 bilologfcal {tems (n
the GS test are used by the Army,

bl“lvv of the Army Selector Composftes listed below used a scale trom
the Classitfication Inventory, (C1), which {s actually subtest 13 of the
expanded ASVAB,  Since this test is not administered to Navy "A" students,
it was not Included {n analysfs of these composites,

8
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Table 2 (Continued)

Predictor
Variable

Abbrevia-
tion

Description

Alternate ASVAB Composites (Not Army/Air Force)

NO+WK
NO+AR
NO+SP

MK+GS

MK+Al

NO+AD+AR
NO+AD+SP
NO+ADHMK
WK+AR+SP
WK+ARHIC
WK+AR+GS
WK+AR+S 1
WK+SPHIK
AR+SPHIC
AR+SPHGS
AR+E [+MC
AR+EI+GS
ARHMC+S I
ARHGS+AL
SPHMK+EI
SPHMK+MC
MK+EI+MC
MK+EL+GS
MK+MC+S1
MK+MC+A T
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Analysis

Means, standard deviations and correlations among primary pre-
dictors (subtests and selector composites), and criterion variables were
computed for each school. Validities of each subtest and each composite
were corrected for restriction in range, which occurs when students are
selected for technical training.3 Also, validities of the 50 additional
ASVAB test composites were compared with existing composite validities.

Multiple correlations (Rs) were computed from uncorrected correla-
tions for the 12 ASVAB tests and the 6 BTB tests for each course, using
an accretion method in which an R was computed after the addition of each
predictor. At each stage, the R and the increase in R from the previous
stage were tested for significance.

Results and Conclusions

Zero order and multiple correlations for the primary predictor scores
against school performance using the general technical, mechanical, elec-
tronics, and clerical selector composites are presented in Tables 3 through
6, respectively. An examination of the data presented reveals that both
the ASVAB and BTB selector composites are moderately effective for pre-
dicting the final school grade (FSG) criterion: The median uncorrected
validity of the ASVAB selector composite for the 25 schools with a FSG
criterion is .39, with a range from .12 to .59; and that of the BTB com-
posite, .36, with a range from .16 to .68. The days-in-training (DAYS)
criterion is far less predictable, the median validity for the 8 schools
with this criterion being -.12 and -.10 for the ASVAB and BTB selector com-
posites, respectively. It should be remembered that a negative correlation
is expected with the DAYS criterion since fewer days required to complete
the course should reflect greater ability. However, discussions with
school administrative personnel indicated that some students could have
completed the course sooner, but they delayed completion until the end of
a week to avoid being assigned to general detail duty while awaiting transfer
to a new duty station. This and other similar practices may have reduced
the validity for predicting the DAYS criterion.

3Since recruits are not selected for "A" school unless they have above
average BTB scores, test validities obtained for school samples are lower
than those found for a sample with a broader range of ability. The obtained
validities, however, can be adjusted or "corrected" to reflect the validities
that would be obtained for a sample covering a wide range of ability, and
to permit a fairer comparison of test validities for schools with different
required scores on classification tests (see Guilford, 1956, pp. 320-321).
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Table 5

B AN e

Zero Order and Multiple Correlations for Primary Predictor Scores Against School
Performance for Ten Schools Using the Electronics Composite

g

School ADJ AE AQ ATN AV ETAl ETA2 ETA3 FTAl FTA2

Criterion FSG FSG DAYS DAYS DAYS FSG FSG FSG FSG FSG
(N=145) (N=102) (N=55) (N=190) (N=158) (N=232) (N=235) (N=223) (N=255) (N=186)

Predictor r r r r r r r r r r r o r r r r r 1 r r
e e SURL. L. e AR - o' IR i S - - o, TN - " M . s W W
e ASVAB Form 6 Subtests
3 Gl T 13 W 52 11 =06 =09 -16 01 -06 20 54 22 51 3 S4 IS &4 23 W
NO 06 12 13 15 =22 =38 =11 =19 =07 =13 =02 16 18 28 lo6 42 =01 15 18 &4
N AD 10 1 12 22 =25 =39 =05 -12 -17 =20 2 N 10 17 16 3a 05 M 13 &
o WK 34 J6 25 S50 15 =-13 -15 =23 =02 -09 19 S0 28 @& 7 38 % N I3 &
] AR 10 19 32 6l -1l -32 07 -18 -22 -26 24 38 25 39 24 62 27 60 28 64
o 7 SP 03 08 11 37 14 =05 =10 =16 00 =07 27 48 38 60 20 43 » 35 22 55
| MK 27 3 29 62 -l6 -35 -1l -21 -08 -l6 2l 39 26 63 35 72 26 60 24 64
MC 7 2 22 51 07 =03 =-13 =21 =01 =1 32 58 & 70 36 61 41 64 15 65
4 GS 29 34 2 54 02 -23 -24 -30 12 00 29 S8 39 67 19 52 37 62 30 63
: Bl A 7 13 ¥ 07 -12 06 -16 07 03 27 & ¥ 35 W 3 25 2 ¥y &
§ Sl @ I3 2 9 22 10 =05 =13 05 -01 9 W 1 % I N 23 3 18 31
] Al 21 17 13 3% 12 00 =05 =12 10 04 23 3% 30 &7 17 3 18 39 20 W9
§ 12 Tests
| R = 51 42 43 31 33 43 56 50 51 50
é Navy ASVAB Selector Composites
: GT 31 37 32 61 08 =22 -15 =24 -12 =19 25 59 33 &2 2% & 13 sl 33 o8
4 MC 36 38 30 58 20 -06 -1& =23 01 <09 30 58 44 72 37 68 40 63 o6 68
! EL 32 39 37 66 06 -3l -l6 -25 -02 -13 38 69 44 24 4L IS 43 70 4 77
| CL 26 29 2 41 =17 =30 =16 =24 =-12 ~-18 10 38 26 50 2 X3 12 3 28 59
]
% BTB Form 8 Subtests
| GCT 30 3 31 57 08 =20 -18 =26 01 =09 3 & & 71 38 12 3 62 A 74
4 ARI 14 24 18 60 =02 -29 -13 -23 =04 -14 28 66 33 71 42 18 36 68 4l 78
} MECH 17 19 21 29 17 -02 -08 -16 08 -0l 2 3 33 B J Iy 2 50 32 64
| Ccs 10 14 18 29 =21 =37 =24 =28 =26 =29 <04 13 22 & 22 &S 14 32 24 52
1 SHOP 9 13 W3 19 20 =06 -15 13 04 21 33 By NN T N W 8
| EST 24 33 27 66 -12 -34 -04 -19 -07 -l6 31 68 40 15 40 18 32 7 44 81
6 Tests
g R = 39 45 30 29 30 45 56 56 49 58

Navy BTB Selector Composites

GT 26 34 30 64 04 =26 =18 =26 =01 =12 b 24 69 45 76 47 79 42 70 48 80
MC 32 35 33 52 20 00 =14 =23 10 =02 35 60 49 75 43 71 38 64 38 12
EL 26 33 32 68 -1l -34 -09 -2l =07 -l6 3o J0 45 76 48 80 40 0 52 8
CL 26 32 33 56 ~12 =33 <28 =33 ~l6 =21 18 50 40 69 37 70 32 60 42 75

1. Decimal points have been omitted from validities,

2. r_ = Uncorrected r; r_ = Corrected r,
“u -

3. Validities of selector composites and tests included in them are underlined.
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Table 6

Zero Order and Multiple Correlations for Primary Predictor Scores Against
School Pertormance for Two Schools Using the Clerical Composite

School CTA YN

Criterion FSG DAYS DAYS
(N=45) (N=48) (N=123)

Predictor 2N B X, B X .

ASVAB Form 6 Subtests

Gl -8 =02 20 11 -08 =17
N i 70 -40 -09 -25 -41
D Iy a -03 -3 -6 -26
w 5 b -1 04 -2 -48
AR 38 69 =24 =59 =25 -46
SP 0l 52 15 -39 -14 =17
MK 48 73 =31 =63 =35 =53
MC 15 41 05 =27 -08 ~-13
GS 30 48 -13 =37 =11 =23
El 18 49 14 =2 =24 -42
st =10 00 10 01 12 16
Al -08 =08 25 2 03 02
12 Tests R = 7 69 47
Navy ASVAB Selector Composites
GT 67 85 =33 -68 =29 =52
MC 2 67 =20 =54 =14 =35
EL 42 73 -14 =57 =30 =49
cL 56 82 -42 -13 -33 -53
BTB Form 8 Subtests
Gct 7n 89 -3 -10 -35 =57
ARL 55 81 =19 -62 -38 =57
MECH 07 RN 01 =25 =04 -08
cs 1o 10 -38 -74 =31 -54
SHOP 01 63 10 =53 =09 =16
EST 58 74 =206 =56 -22 =40
6 Tests R = 83 59 48
Navy BTB Selector Composite
Gr o8 88 -28 -69 =40 =60
MC 34 63 -08 -47 =24 =44
EL 2 81 =27 =61 =29 -48
cL o8 N -5 -82 -45 -84
AFQT 43 75 =05 =54 =32 =53
Notes

1. Decimal points have been omitted from validities.
2. r_ = Uncorrected r; r_ = Corrected r,
“u -

3. Validities of selector composites and tests included {n them are underlined.




The uncorrected selector composite validities for both the BTB and
ASVAB selector composites and the maximum multiple correlation obtainable
from the 12 ASVAB subtests were extracted from Tables 3 through 6 and
are presented in Table 7 to facilitate comparisons. Since the validity
differences between the ASVAB and BTB composites are generally quite small,
go in both directions, and are not significant, it appears that the two
composites are about equally effective. However, when the maximum validi-
ties obtainable from the 12 ASVAB subtests are compared with the validities
of the ASVAB selector composites, the difference is significant at the
.01 and .05 levels in nine and five schools, respectively, and approaches
the .05 level in several other schools. From this finding, it is clear
that it would be possible to increase the validity for predicting both
FSG and DAYS by using a larger number of differentially weighted tests
as a selector composite. However, since this is impracticable in a field
testing situation, the usual practice is to use the simple unweighted
sums of two, three, or four tests. Consequently, this study was concerned
only with validities obtained from unweighted sums of ASVAB tests.

The validities of the alternate ASVAB selector composites listed
in Table 2 were exmained, and the most valid of the two- and three-test
sets for each school are included in Table 7. No four-test sets are listed
because their validities were very similar to those of three-test sets.
As shown in Table 7, the validities of the current selector composites for
11 of the 25 schools with the FSG criterion is within .05 of the validity
of the most valid alternate composite. Thus, no change in selector com-
posite is considered warranted for these schools. However, for the remain-
ing 14 schools with the FSG criterion, the difference in validities is
larger, especially those for the BU, DP, EM, GMT, MR, and SK schools.
ASVAB Form 2 validity data are available for three of these schools--
BU, EM, and SK-~-and support the findings of this study for the BU and
EM schools. However, for the SK school, the differences between the con-
tent of ASVAB Forms 2 and 6 make validity comparisons difficult.

For the eight schools using the DAYS criterion, many of the selector
composite validities are very low, often not significantly different from
zero. It appears that research should be undertaken to improve the predic-
tion of student performance in schools using this criteria; that is, those
using self-paced instruction where no final grade is given.
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Table 7

Comparison of Validities for BTB Selector Composites, ASVAB Selector Composites, and ASVAB Subtests
and Most Valid Alternate ASVAR Selector Composites Associated with Those Validities

1) (2) (€)) (4) (5) Most Valid Alternate ASVAB
BTM 8 ASVAB o ASVAB Selector Composites

School Criterion Selector Selector Subtesta Diff, Dife, Two-Teat Three-test
Composite Composite (N=12) (1)=(2) (3=-(2) Sets Sets
5 5 LN 5 5

General Technical Composite (GCTHARI; WK+AR)

cTo FSG 36 40 53 -04- 13 WKHMK=4$ WK+SPHK=44
(N=135) MK4GS=45 MK+EI4GS=43
MK+E1=4] ARHMKAGS=43
MK4MC=38 WKHAR+GS=42
€10 DAYS =14 =11 a2 03 J1ek NOMK=-25 NOMADHMK=-26
(N=135) MK+ET=-25 ARHMKAGS== 24
MKAGS=-23 NO+AD+AR=-23
AD+AR=-22 MRHEI4GS=-23
NO+AR=-22
DP FSG LT 22 5s 1?7 284w MR+GS=44 ARHMKHGS=47
(N=127) MK+AT=44 ARCSHAI=42
MK+E1=40 MRAEIHGS=41
MK+MC=39 NKHNCHAL=41
0T FSG 16 2 3% -05 13 ADHAR=28 ADHVKAR=27
(N=151) AD+MK=25 ARHEI4GS=26
MK+EI=24 MKHEI4GS=25
AD+K=23 WKHAD+NO=25
n FSG 41 40 50 01 10 MK4GS=39 WKHAR4GS=4 4
(N=239) MK+EI=37 AR+ET4GS=44
AD+K=35 MK+EI4GS=42
NO+K=15 ADHVK+AR=41
L] FA 35 3 &7 -02 10 AR+AT=36 ARHEI4GS=44
(N=219) MR+EI=36 WKHAR¥GS=41
MK4GS=35 ARSGSHAT=41
MKAET4GS=41
L AP AVG i 19 Y -03 08 MK+ET=41 ARHEIHGS=45
(N=239) MK4GS=a0 NK+EI4GS=45
WK+MK= 38 WKHARAGS=42
SP+E1=33 ARHMKAGS=40
Y P 48 &7 54 01 07 AR+AT=44 WKHAR4GS=50
(N=239) MKAET=44 AR+EI4GS=50
WEKAMK=43 WEHRHMC= 49
ARHGS+AI=49
uS FSG 2 b a8 -15 11 NO+HWK=40 AD+WKHAR=4 3
(N=167) ADHK=39 WK+AD+NO=4 1
AD+AR=19 WKHARHMC=40 !
AR#NMC=38 |
0s FSG 26 26 38 00 12 AR+SP=33 AR+SPHMCw 31 ’
(N=254) AD+AR=31 AD+WKHAR= 31
SPHMK=31
PN DAYS 09 17 n -08 4948 AD+SPe-15 NOHAD+MK==14
(N=121) AD+MK=-14 NOMD+SPe-14
NOWK=0 NOHAD+AR==11
RN DAYS -08 -14 54 06 AO%*  SPMCe-41 SPAMK4NC==40
(=17) SP4MK=-37 AR+SPHGS== 34
AD+SP=-33 AR+SPHMC=- 34
SPAMK+ET=-33
sK FSG " v 53 -03 160 MR4GS=4S ARMEAGS=49
(W=237) ARSMC=44
MRRMC =44

- e o &

16 v v ‘
P , it . '




Table 7 (Continued) !

(1) (2) (3) (4) (5) Most Valid Alternate ASVAB
BTB 8 ASVAB 6 ASVAB Selector Composites
School Criterion Selector Selector Subtests Diff. DAff, Two-Test Three-test
Composite Composite (N=12) (1)=-(2) (3)-(2) Sets Sets
r T R r r
-u -u -u -u u
Electronice Composite (AR+2EST or ARI+EST; AR+MK+GS+EI)
ADJ FSG 24 32 51 -08 19 WKHMK=40 MK+EI+GS=37
(N=145) MK+Al=37 MK+MC+AI=35
MK+GS=35 MKHMC+S1=35
MK+EI=34 WK+AR+SI=35
ADHVK= 34 WEK+SPHMK+35
AE FSC 32 37 42 -05 0S MK+GS=36 ARRMK+GS=40
(N=102) AR+MC= 34 AR+GS+AI=37
AR+AI=33 MKHMC+AT=36
MK+AI=33 AR+MC+A =36
WKHMK=32
AQ DAYS -11 -06 43 0s 37 AD+AR=-25 NO+AD+AR=-26
(N=55) ADHMX=-25 NOHADHMK=-26
NO+AR=-24 NO+AD+SP=-18
WK+AD+NO=-17
ATN DAYS -09 -16 1 3 =07 15 MK+G S=-21 WK+AR+GS=-19
(N=190) WK+SP=-~18 WK+SP4MK=-19
WKHMK=-17 AR+SP4GS=-18
NO+WK=-17 ARMK+GS=-17
MK4MC=-16 WK+AR+SP=-17
AV DAYS -~07 =-02 33 05 1% AD+AR=-25 AD+WKHAR=-19
(N=158) ADMK=-17 NO+AD+AR=-16
AD+WK=-13 NO+ADHMK=-13
ARMC=-13
NO+AR=-12
ETAl FSG 36 38 43 -02 05 ARHMC=35 AR+SP+GS=39
(N=232) MK+MC=34 AR+EI+GS=39
SP4NMC=3) AR+GS+AI=37
SP+EI=33 MEK+EI+MC=37
MEK+EI4GS=37
ETA2 FSG 45 44 56 01 12 SPHEI=46 AR+SP4GS=47
(N=235) SPHMC=46 SPHMK+EI=47
MK+MC=43 SPHMKMC=47
AR+MC=42 MK+EI+MC=47
WK+SP=42
ETAJ FSG 48 41 50 07 09 MKHMC=4 3 MKHMC+SI=46
(N=223) MK+EI=42 MK+E1+MC=46
ARMC=38 AR+EI4MC=43
FTAL FSG 0 43 51 -03 08 AR+MC=46 AR+SPHMC=48
(N=255) SPHMC=44 AR+SP4GS=48
MK+MC=42 SPHMK+HMC=45
AR+SP=4]1 AR+EI4MC=45
SPHEI=40 AR+SPHEI=45
MK+GS=40
FTA2 FSG 52 44 50 08 06 MK+EI=4 3 MK+EI+MC=47
(N=186) ARHMC=38 AR+EI+MC=46
AR+AI=36 AR+EI+GS=43
SP+EI=36 MK+EI+GS=43
SP+EI=36
MK+HMC=36
MK+AI=36

Note. Decimal points have been omitted from validities.

*p < ,05
**p < ,01
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L Table 7 (Continued)
3
» (1) 2) (3) (4) (5) Most Valid Alternate ASVAB
h BTB 8 ASVAB 6 ASVAB Selector Composites
i School Criterion Selector Selector Subtests Diff. Diff. Two-Test Three-test
3 Composite Composite (N=12) 1)-(2) (3)-(2) Sets Sets
¢ r £ R 3 r
-u -u =u =u -u
' Mechanical Composite (GCT+MECH+SHOP; WK+MC+SI)
{ AMS FSG 59 51 68 08 17% MK+GS+57 AR+GS+AI=61
. (N=126) MK+AI=56 MK+MC+AI=61
; ARHMC=55 AR+MC+A1=60
i AR+AI=55 AR+SP+GS=60
i MK+MC=55
| BU FSG 52 59 84 -07 25%% WK+AR=64 WK+AR+S =71
(N=61) WKHMK=62 WK+AR+SP=69
MK+GS=61 WK+SP+MK=67
3 WK+SP=59
2 AR+AI=58
: SP+MK=58
g )
2 BT FSG 3 39 49 -02 10 MK+EI=42 AR+EI+GS=48
(N=225) SP+EI=41 AR+EI+MC=47
MK+GS=38 MK+EI+GS=46
MK+AI=36 MK+EI+MC=45
EM FSG 37 40 60 -03 20% MK+GS=49 MK+EI+GS=52
(N=140) MK+EI=48 MK+EI+MC=51
MK+MC=47 AR+EI+GS=50
ARHMC=46 AR+EI+MC=50
EN FSC 29 32 46 -03 14 AR+AT=40 AR+GS+A1=40
(N=204) MK+AI=39 AR+EI+GS=38
MK+EI=38 MK+EI+GS=38
WK+MK=36 MK+MC+AI=38
EO FSG 21 36 64 -15 28%% MK+MC=38 MK+EI4MC=41
(N=64) AD+WK=37 MK+EI+GS=39
AD+MK=37 MK+MC+S1=39
WK+MK=37 MKHMC+AI=39
MK+EI=37
MK+GS=37
MK+AI=37
M FSG 32 44 58 =12 14* MK+AI=48 AR+GSHAI=53
(N=229) AR+ATI=48 MK+HMC+A =48
GI+AI=45 ARMMC+AI=48
WK+AR=44 WK+AR+GS=48
WK+MK=4 3
GMT FSG 22 27 59 -05 320 MK+MC=49 ARHHK+GS=51
] (N=97) MK+GS=49 MK+EI+GS=47
3 ARMC=47 SPHMKHMC=46
: NO+MK=44 MK+EI4+MC=46
AR+EIHMC=46
AR+EI+GS=46
MR FSG 25 12 54 13 42%% SP4MK=43 AR+SPHGS=45
(N=110) AR+SP=42 ARMMK4GS=42
MK+GS=41 SPHMK+EI=42
AR+SP+EI=41
MM FSG 52 58 65 =06 07 MK+MC=61 MK+EIMC=62
(N=286) MK+GS=61 MK+EI+GS=61
MK+EI=59 AR+MK+GS=61
g MK+AI=57 WK+ARHMC=61
/ AR+MC=58 MKHMC+S1=60
3
2 Note. Decimal points have been omitted from validities.
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Table 7 (Continued)

¢ (1) (2) 3) %) (5) Most Valid Alternate ASVAB
2 BTB 8 ASVAB 6 ASVAB Selector Composites
f ‘ School Criterion Selector Selector Subtests Diff. Diff. Two-Test Three-test
2 f Composite Composite (N=12) 1)-(2) (3)-(2) Sets Sets
R | r r R r r
-u -u =u ~u -u
Clerical Composite (GCT+CS; WK+AD+NO)
CTA FSG 68 56 77 12 21 WK+AR=67 AD+WK+AR=58
(N=45) WK+MK=63 WK+SP4HMK=57
NO+WK=58 WK+AR+MC=55
, AD+WK=58 WK+AR+GS=52
CTA DAYS -54 -42 69 12 27 NOHK=-49 NO+AD+MK=-36
3 (N=48) NO+MK=-43 NO+AD+AR=- 34
NO+AR=-40 AD+WK+AR=-30
WK+MK=-38
. YN DAYS =45 -33 47 12 14 NO+MK=-35 NO+AD+MK=~36
Y (N=123) WK+MK=-35 WK+SP+MK=~35
: MK+GS=-35 ARHMK+GS=~34
ADHMK=-34 AD+WK+AR=~ 32
Note. Decimal points have been omitted from validities.
!
]
M
y
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PREDICTIVE VALIDATION STUDY

The "A" schools included in this study with sample sizes are pre-
sented in Table 8. Although students in most of the included schools com-
pleted training by December 1976, those in a few schools completed train-
ing as late as April 1977. 1In most cases, the samples in Table 8 do not
include all or even a majority of students who completed school during
1976 for various reasons, including the following: (1) students beginning
training before April 1976 had been classified by the Basic Test Battery
(BTB) rather than the Armed Services Vocational Aptitude Battery (ASVAB),
and (2) criterion data for some schools were not available by the cut-off
date for inclusion in the sample sets.

Lack of complete criterion data was a major factor in limicting the
sample sizes of most of the 41 schools included in the analysis and in ex-
cluding many additional schools. It was estimated that the percentage of
criterion data received from the schools varied from 10 to 100 percent,
with a median of 30 percent. For 10 schools other than those listed in
Table 8, sample sizes were too small for meaningful analysis; for another
18, no final school grades were received. In 18 of the 41 schools included,
there were no criterion data for academic drops although other data sources
indicated their presence during the period of this study.

Table 8 also includes three electromechanical ratings in the Basic
£lectricity and Electronics (BE/E) school. Navy recruits destined for
approximately 20 different ratings must pass through BE/E school before
they can attend their respective "A" schools, and the attrition rates of
students destined for certain schools are unacceptably high. In an attempt
to reduce this attrition rate, Dann (Note 1) investigated use of the expanded
ASVAB in screening out applicants who are not likely to succeed in "A"
schools. This study was an effort to extend her suggested changes in
selector composites for certain BE/E students and to evaluate the use of
a single composite for any one person.

Variables

Criteria. For 19 of the 41 "A" schools, final school grades (FSG)
were obtained. For the other 22 schools, which used a self-paced mode of
instruction, the days-in-training (DAYS) criterion was used, as computed
from the course starting and completion dates reported for the students.
For the BE/E ratings, a pass/fail criterion was used, data for which were
obtained from the Chief of Naval Education and Training.

Predictors. The primary predictors were the scores of the 12 cog-
nitive subtests of the expanded ASVAB, the four ASVAB test selector composites
(general technical, mechanical, electronics, and clerical), and the Armed
Forces Qualification Test (AFQT). These variables are listed in Table 2.
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Table 8

Schools Included in ASVAB 6/7 Predictive Analysis

N With Criteria

School/ Rating Course Academic
Course or Rating Code Code Location Total Graduate Drop
Air Controlman AC 6278 Memphis 52 52 0
Aviation Machinist's Mate,

Jet ADJ 6501 Memphis 385 365 20
Aviation Structural

Mechanic, Hydraulics AMH 6517 Memphis 78 78 0
Aviation Structural

Mechanic, Structures AMS 6518 Memphis 89 89 0
Aviation Ordnanceman AO 6506 Memphis 136 136 0
Avionics Technician,

Aviation Electronics

Technician AT 6239 Memphis 265 233 32
Aviation Antisubmarine

Warfare Operator AW 6537 Memphis 92 92 0
Avionics Technician,

Aviation Antisub Warfare

Technician AX 6241 Memphis 60 56 4
Aviation Maintenance

Administration AZ 6528 Meridian 66 66 0
Boiler Technician BT 6260 Great Lakes 753 701 52
Communications Technician,

Administrative CTA 6020 Corry Station 517 48 9
Communications Technician,

Communications CTO 6053 Corry Station 73 60 13
Communications Technician,

Collection CTR 6301 Corry Station 55 39 16
Communications Technician,

Technical CTT 6302 Corry Station 118 89 29
Communications Technician,

Field Operations Special

Non-Morse CTT 6320 Corry Station 35 35 0
Dental Technician DT 6086 San Diego 166 159 7
Electrician's Mate EM 6070 Great Lakes 169 169 0
Engineman EN 6261 Great Lakes 389 382 7
Electronics Technician,

Communications ET 6263 Great Lakes 254 254 0
Electronics Technician,

Radar ETR 6265 Great Lakes 202 202 0
Electronics Technician,

Communications ETN 6266 Great Lakes 64 64 0
Fire Control Technician,

Missile FT 6027 Great Lakes 91 91 0
Gunner's Mate, Guns GM 6115 Great Lakes 109 109 0
Hospitalman HM 6084 Great Lakes 1214 1126 88
Hospitalman HM 6085 San Diego 1079 1021 58
Hull Maintenance Technician HT 6119 San Francisco 160 158 2
Hull Maintenance Technician HT 6120 Philadelphia 289 287 2
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Table 8 (Continued)

N With Criteria

School/ Rating Course Academic
Course or Rating Code Code Location Total Graduate Drop
Machinist's Mate MM 6262 Great Lakes 1444 1411 33
Mess Management Specialist MS §125 San Diego 103 103 0
Operations Specialist 0S 6142 Great Lakes 220 220 0
Postal Clerk PC 6300 Ft. B, Harrison 36 36 0
Polaris/Poseidon Electronics PE 6146 Dam Neck 91 91 0
Photographer's Mate PH 6523 Corry Station 43 43 0
Personnelman PN 6102 Meridian 135 124 11
Aircrew Survival Equip-
mentman PR 6519 Lakehurst 76 75 1
Quartermaster QM 6001 Orlando 65 65 0
Radioman RM 6144 San Diego 681 643 38
Radioman Sea Duty RM 6380 San Diego 225 225 0
Radioman Shore Duty RM 6381 San Diego 221 221 0
Signalman SM 6005 Orlando 42 42 0
Yeoman YN 6057 Meridian 212 174 38
BE/E Samples
Electrician's Mate EM 6070 All locations 230 223 7
Gunner's Mate GM 6115 All locations 238 176 62
Interior Communications
Electrician IC 6076 All locations 87 70 17

T AP S Y . A At
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In addition, 61 other ASVAB test composites were included in the
analyses in an attempt to discover alternate composites that might prove
to be more valid than existing ones. This total included 26 two-test
sets, 27 three-test sets, 7 four-test sets and 1 five-test set. These sets
included the composites used by the other services (see Table 2) and
special composites for five individual Navy schools (AR+MC for Torpedoman's
Mate, WK+MC for Aviation Structural Mechanic, AR+SI for Quartermaster,
WK+AR+NO+AD for Communications Technician, Interpreter, and WK+MC+MK+EI+GS
for Ocean Systems Technician).

Analysis

"A" Schools. Means, standard deviations, and product-moment correla-
tions among primary predictors and criterion variables were computed for
each school. As in the concurrent validation study, the validities of
each predictor were corrected for restriction in range, which occurs when
students are selected for technical training (see Footnote 3).

Multiple correlations (Rs) were computed from uncorrected correla-
tions for various numbers of ASVAB tests (12, 5, and 3) for each course,
using an accretion method in which a multiple correlation was computed
after the addition of each test.

BE/E Ratings. ASVAB test and composite validities, expressed as
biserial correlations with the pass/fail criterion, were computed for (1)
all BE/E students, (2) those selected based on the current mechanical
composite (WK+MC+SI), and (3) those selected based on the current elec-
tronics composite (AR+MK+GS+EI). Regression equations were then developed

for the three groups.

New composites were developed on one sample using a stepwise re-
gression procedure and cross validated on a holdout sample. In this pro-
cedure, the best two to four predictors were selected and given related
integer weights to simplify operational use of the composites. The
validities of the composites were determined on each cross validation
sample to ensure that no marked loss in predictive accuracy occurred.
Details of these procedures are provided in Dann (Note 1).

Finally, product-moment correlations of BE/E derived composites
against final school grades were determined for the "A" schools included
in the sample.
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Results and Discussion

"A'" Schools

Zero order and multiple correlations for the primary predictor
scores against school performance using the general technical composite
are presented in Tables 9 and 10; those using the mechanical, electronics,
and clerical/special composites are presented in Tables 11 through 13,
respectively. An examination of the data presented in these tables indi-
cates that ASVAB validity depends substantially on the criterion of school
performance used. For the 19 schools that have a final school grade (FSG)
criterion (8, 2, 6, and 3 in Tables 9, 11, 12, and 13 respectively), the
median uncorrected validity of the current selector composite is .46, with
a range from .16 to .69. The median corrected validity for these schools
is .64, indicating substantial predictiveness--about equal to that pre-
viously reported for the Navy BTB (Thomas, 1970).

In the 22 schools for which a DAYS criterion was used, the course
is customarily divided into instructional modules and the student must
pass a test on each module before proceeding to the next. For those schools
(11, 6, 3, and 2 in Tables 10 through 13 respectively), the median uncor-
rected validity of the ASVAB selector composite against the DAYS criterion
is only -.075, with a range of .18 to =-.29. However, for the 9 schools
using the mechanical or electronics composites (Tables 11 and 12), the
picture is considerably better: For these schools, the median uncorrected
validity of the current selector composite is ~.21; and the median corrected
validity, ~.39.

There is no adequate explanation for the low validities obtained
for self-paced courses. A negative validity is expected, since fewer
days required to complete a course should reflect greater ability. Also,
as in the concurrent study, school administration personnel reported that
some students postponed finishing a course to avoid general detail duty,
which may have contributed to the problem. In any event, {t is a serious
problem, particularly since more and more schools have gone from the lock-
step mode of instruction to a self-paced mode over the past few years and
the trend is continuing. It has been recently addressed by Christal (1976),
who provided suggestions for research.

In Tables 9 through 13, the maximum validity of the ASVAB for each
school is shown by the multiple correlation (R) using all 12 ASVAB tests.
The median R across the 19 schools with the FSG criterion is .60, which 1is
somewhat higher than the .46 reported above for the median uncorrected
validity of the current selector composite. Validities using 5 and 3
tests were also listed, because no current ASVAB composite has more than
5 tests and most have 3. However, as shown, there 1s very little differ-
ence between the validities for 5 tests and all 12 tests and, for some
schools, between the validities for 3 and all 12 tests.
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Table 13

Zero Order and Multiple Correlations for Primary Predictor Scores Against School Performance
for Five Schools Using Clerical or Special Composites

Clerical WKMC AR+S1
School CTA YN AMH AMS W™
Criterion DAYS DAYS FSG FSG FSG
(N=57) (N=212) (N=78) (N=89) (N=65)
Fewbiasor ok K Kk A &K KN R O% K&
ASVAB 6/7 Subtests

Gl 26 28 09 07 41 6l 27 54 58 n
N -08 ~14 -13 -15 04 20 3 42 N 45
AD 02 <7 -07 -10 07 25 -16 -11 27 N
N L B TR N PR TSNS T B B 78
AR 07 01 10 07 38 62 49 70 76 88
SP -l6 ~18 =07 ~08 (€3 -16 =03 =03 10 21
MK 07 (4] 06 03 29 51 46 65 60 73
MC 08 ~07 04 02 a7 70 36 66 46 70
GS 07 06 09 07 29 53 31 61 54 2
El 11 13 02 o0 47 59 24 54 51 n
S1 08 ) 04 03 43 59 &4 67 38 10
Al 28 30 08 07 44 60 38 61 43 66
12 Tests R = 48 23 69 67 84

S Tests R = 45 22 67 65 83

3 Tests R © 41 21 63 6l 2

ASVAB 6/7 Selector Composites

GT 02 ~05 09 04 43 68 45 N e 89
MC =02 ~05 07 03 63 79 47 7 68 84
EL 10 06 11 06 51 70 54 74 711 85
CL 7 ~13 -07 -11 18 50 16 45 59 2
Special = = = - 33 24 40 o8 LA 84
AFQT 05 ~02 06 03 45 66 36 64 66 82
Notes.

1. Decimal points have been omitted from validities.
2. : S Uncorrected alidity; ', Corrected validity,
3. Validities of selector composites and tests included in them are underlined.

4. A negative validity is expected for the DAYS criterion.




An examination of the validities of ASVAB subtests and selector
composites shows that the operational composites do not have the highest
validities for many schools. Thus, zero order validities of the alternate
ASVAB selector composites included in this study were compared with those
of the current selector composites. The most valid two- and three-test
sets for each school are presented in Table 14, along with the validities
of its school's operational selector composites. No four-test sets are
listed because their validities were no higher than those of the two- or
three~test sets.

Table 14 shows that, for most schools, several, or sometimes many,
sets of tests yleld almost the same validities, a finding which reflects
the high relationships among many of the ASVAB tests. These data were
examined, along with that obtained in the concurrent validity study de-
scribed in the previous section and in earlier studies of BTB validity
(Thomas, 1971, Note 2) on the same schools, in order to arrive at rec-
commended changes in selector composites. Results showed that, in 12 to
14 schools, the validities of alternate selector composites were sufficiently
higher than those of the present composites to be considered for operational
use. In some of these schools, however, the sample sizes were too small
on which to base recommendations. The six schools not requiring BE/E
as a requisite in which selector changes are suggested are AMH, AMS, BT,
PN, PR, and QM. No recommendations for selector changes are made at this
time pending results of more extensive analvses of additional data, in-
cluding determination of appropriate cutting scores.

BE/E Ratings

The validities of the current selector composites (mechanical
and electronics) and the most promising new selector composite (with
integer weights for each test rather than the more precise regression
weights) for the three BE/E ratings included in this study and the Class
"A" school samples for two of these ratings——EM and (M--are provided in
Table 15. The validities of the recommended selector composites are en-
closed by dotted lines. As shown, for GM students, the recommended elec-
tronics composite yvields an increase in validity from .44 to .69 in the
BE/E school, where substantial attrition has occurred, and a decrease in
validitiy from .46 to .41 in the "A" school. The overall effect is ex-
pected to be a larger throughput of trained students {nto the GM rating.

For EM students, the newly recommended BE/E composite (2MK+AR+GS)
increases BE/E school validity from .44 to .73, which should reduce BE/E
school attrition without reducing the .67 validity obtained by the present
"A" school composite. Although this study did not include a Class "A"
sample of IC students, a change to the new BE/E selector composite for
both IC Class "A" and BE/E students seems warranted, since IC and EM
ratings are similar with regard to course content, job knowledge re-
quired, and test validities.
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Table 14

Validities of ASVAB 6/7 Selector Composites and the
Most Valid Alternate ASVAB Composites for 41 Schools

Validity of ASVAB o/7 Valid Alternate ASVAB Composites
Selector Composites I'w-test Sets Three-test Sets
School Code N Criterion r r s x r g
-u Lo -y G oy, e

General Technical Composite (WK+aAR)

AC 6278 52 FSG 19 o7 AR+AL 5S4 3 MC+S1+Al 55 b}
- S1+Al 54 12 WK+MC+S1 54 73
MK+AL 51 70 ARMC+AL S4 13
AR+S1 50 71 AR+GS+AL 54 73
AW 7532 92 FSG 23 30 NO+MK 4l 44 MK+EI+CS 36 &0
MK+CS 37 40 NO+AD+MK 15 39
MK+EL 6 40 AR+MK+GS 34 38
NO+WK 33 38 MK+EI+MC i3 38
MKHRMC+S 1 33 X
AZ 6528 66 FSG 54 80 MK+E1 68 85 MK+ET+MC 65 813
WK+MK o6 84 MK+EI+GS 2 N
MK+MC 62 &l MK+MC+A L 61 81
ARMK (3 82 ARHMK4CS 60 82

NORMK ol 81
HM 0084 1214 FSG 49 73 WK+MK 58 12 WK+AR+GS 52 n
MK+GS 53 71 ARRMKHGS - IR ¢ |
NO+WK 50 69 MK+EI+GS 50 M
HM 6085 1079 FSG 44 70 WK+MK 49 72 ARHMK4CS &9 N2
MK+GS 47 70 WK+AR+CS 48 71
NO+WK 43 69 MK+EI4GS 44 69
NO+WK S 67 WK+ARMC 43 69

ARRMK 44 09
MS 6125 103 FSG 53 79 NO+WK 58 79 MK+EL4CS 5S¢ 78
WKHMK 55 79 WK+AR+GS 5§ 80
MK+E1L 53 76 WK+AR+S1 s2 78
MK+GS S1 76 AR+EI+GS 52 8
ARHMK+HGS 52 R
0S8 6142 220 FSG 32 58 MK+MC 45 o4 MK+MC+S1 41 63
ARMC &4 64 WKHAR+MC a1 62
NO+AR 4l 2 AR+EL+MC a1 62
AR#MK 40 62 ARMIC+ST 4l 62
NO+IK 39 59 MK+EIMC 4l ol
MK+MC+AL 4k . €
SM 6005 42 FSG 3l 57 ARMK 51 7 AD+WK+AR 44 o3
AR+S1 47 65 ARBHC+S1 2 2
AD+AR 'Y o4 ARHMKHGS 41 62
AD+MK &7 63 MKHMC+S1 - M -

ARSMUC 43 83

Notes.

1. Decimal points have been omitted from validities.

2. A negative validity is expected for the DAYS criterion.
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Table 14 (Continued)

Valtdity of ASVAB 6/7 Valid Alternate ASVAE Composites
Selector Composites Two-test Sets Three-test Sets
School Code N Criterion {'i] 1 R sk

General Technical Composite (WK+AR) (Continued)

cTo 6053 7 DAYS -04 -09 MKHET =06 -11  AR+EI+MC -09 -13
ARMC -06 =11 MK+EI+GS -08 -12
SPHEL -05 =09  MK+EI4MC -07 -1 :
MKHGS -05 -11
CTR 8301 55 DAYS 10 18 None valid. None valid.
CTT 6102 118 DAYS -Q3 -06 AD+WK =20 -18 WK+AD+NO =13 =13
NO+WK =13 -13
WKHIC -2 =12
3 CTT 6320 15 DAYS =15 =26 AR+A1 =23 =23 AR+GS+AL -30 =36
SI+Al -18 =19 AR+EI+GS -29 =135
MK+GS -14 =-26 WK+AR+GS =21 =30
MK+E] =14 =24 MK+EI+GS <21 =30
MK+A1 =14 =23
DT 6086 166 DAYS 01 02 AR+A1 -13 7 NO+AD+SP -11 =11
AD+SP =11 =~11 AR+SPHMC -11 =07
SP+MC -11 =09 ARMCH+AL -1 =07
AR+SP -11 -~08 MC+SI+Al -11 =07 3
SI+Al -11 -~08
PH 6523 43 DAYS 10 19 None valid. None valid.
PC 6300 jo DAYS -02 =04 AR+AT =22 =20 AR+GS+AL -18 =15
MK+Al -16 -16 ARMC+AL -10 =10
NO+AR -13 =12 AR+E14GS -09 -09
| GI+AL -12 =12
ARHMK -10 -09
PN 6102 135 DAYS ~11 -18 NO+WK =22 =26 WK+AD+NO =21 =26
AD+WK -19 =24 AD+WK+AR -16 =22
NO+AD -17 =22 NO+AD+HMK -16 =21
NO+AD+AR -15 =21
RM 6144 681 DAYS 08 14 None valid. None valid.
RM 6380 225 DAYS 18 31 None valid. None valid.
RM 6381 221 DAYS 02 04 None valid. None valid.
Mechanical Composite (WKMC+SI)
EM 6070 169 FSG 67 84 MKHMC 69 85 MK+MC+ST 72 87
MK+GS 69 84 ARRMKHGS 7 85
ARMC 67 84 AR+EI+GS 70 85
WKHMC 65 84 AR+GS+AL 70 85
MK+EI4GS 70 85
MK+ET+MC 69 85
AMK+ARHGS 68 83
Notes.

1. Decimal points have been omitted from validities.

2. A negative validity {s expected for the DAYS criterion,
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Table 14 (Continued)

&
- Validfty of ASVAB 6/7 Valid Alternate ASVAB Composites
3 Selector Composites Two-test Sets Three-test Sets
School Code N Criterion 3 : 28 B e o
Mechanical Composite (WKRMC+SI) (Continued)
GM 6115 109 FSG 40 e | AR+AL “ 74 AR+CGS+AL Sl 15
Al+AL a8 73 AR+MC+AL 49 75
GI+Al &7 13 MC+S1+Al 49 74
WKHMC 45 73 WK+AR+CS 48 74 3
WK+AR+GS 48 74 4
IMK+AR+GS 2 2
BT 6260 253 DAYS -14 =29 MK+A1 =25 =35 MK+MC+Al =21 =33
AR+AL =24 =35 ARPMKHGS =21 -1
NO+AR -22 =34 ARMC+AL =20 -33
NO+MK =22 =33 AR+GS+AL =20 -32
MK+EL =22 =33 MK+E [+MC =20 -32
ARHMK -21 =33 IMK+ARHGS =21 =33
MKHMC -20 =32
EN 6261 389 DAYS =21 -37 AR+AL =25 =40 AR+EIMC =24 -39
GI+Al =25 =40 ARMC+AL =24 -39
ARMC =25 =40 AR+MK+CS =23 =38
MK+Al =24 =39 MK+MC+AL =23 =38
} MXHMC =23 =39 AD+WK+AR =23 -38
MK+E1L =23 =38 IMK+AR+GS -23 -38
ARHMK -23 =38
HT 6119 160 DAYS =19 -39 MK+GS =25 =41 AR+GS+AL =26 =42
MK+Al =24 =40 MK+EI+GS =25 <41
AR+S1 =24 =4l AR+MK+GS =25 =41
AR+AL =23 =40 AR+E1+CGS =24 -4l
NO+MK =23 =37 AR+SP4CS =23 =40 :
MKHMC+AL =23 <0 i
NO+AD+AR ¥y -3 é
NO+AD+MX =23 =37 §
2MKHARHGS =24 =40 1
HT 6120 289 DAYS -11 =21 ARMC =17 =26 AR+EIHNMC =21 <28 3
AR+AT =17 =25 MK+EIHMC -21 =28 :
MK+AL -17 =25 AR+EI+GS -19 =27 :
MK#MC =16 <25 ARHMCH+ATL -18 =20
MK+EI+GS -18 =26
MKHMCHAT -18 -2 :
IMK+ARGS -16 -24 :
MM 6262 1444 DAYS =35 -53 AR+MC -39 =5§ WKHAR MO -41 =56
ARWMK -39 <54 WK+AR+S1 =40 -=Se
NO+AR -39 =53 WKHARGS =40 -SS
WKHMK -38 =54 ARMK+GS =40 =55
MK+EI -37 =53 AR+FI+MC -39 55§
AR+S1 -37 =54 AR+EI+GS =39 =55
NO+WK -37 =52 IMK+AR+CS -39 -S54
} MK+MC -36 =53 ARNC+S1 -38 -S4
| MK+GS -36 =53 AR+GS+AL -38 =54
NO+MK =30 =51
AR+AL =36 =53
MK+Al =34 =51
Notes.
1. Decimal points have been ositted from validities.
2. A negative validity is expected for the DAYS criterion,
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Table 14 (Continued)
Validity of ASVAB 6/7 Valid Alternate ASVAB Composites
Selector Composites Two-test Sets Three-test Sets
School Code N Criterion N El Sy - 8
Mechanical Composite (WK+MC+SI) (Continued)

PR 6519 76 DAYS =02 -04 MK+GS =21 ~-17 MK+MC+ST -19 =19
MK+AI -19 -16 ARRMK+GS -18 =15
NO+WK =19 =17 AR+GS+AI -18 ~14
SI+Al -18 =14 MK+EI4GS -18 =14
GI+Al -18 -15 MK+MC+AI ~-18 -13
NO+SP =17 =17 SP+MK+HMC -17 -13

SP+MK =17 -15

Electronics Composite (AR+MK+GS+EI)

AO 6506 136 FSG 41 79 AR+MC 49 81 WK+ARHMC 50 81
WK+MC 47 80 AR+E [+MC 48 81
AR+A1 42 79 WKHMC+S1 48 80
MK+MC 41 79 ARHMC+AL 46 80
AR+MC+AT 46 80
MKHMC+S1 46 80
2MK+AR+GS 32 77
ET 6263 254 FSG 46 75 MK+E1 44 74 MK+EI+MC 47 75
MK+MC 42 73 AR+EI+MC 45 74
WK+MC 41 72 AR+EI+GS 44 74
Y AR+MC 39 i MK+EI+GS 44 74
SPHMK+E] 43 73
2MK+AR+GS 40 73
ET 6265 202 FSG 52 82 MK+EI 51 82  MK+EI4MC 54 83
MKHMC 50 81 MK+EI+GS 52 82
AR+ETHMC 52 82
AR+EI+GS 1 8
2MK+AR+GS 43 80
El 6266 64 FSG 14 26 SPHMK 21 30 AR+SP4GS 22 31
MK+GS 21 30 SPHMKHMC 22 31
SPHMC 20 29 WK+SP+MK 21 31
MK+MC 20 29 MKHMC+S1 19 29
WK+SP 19 28  2MK+AR+GS 18 28

NO+SP 19 27
FT 6027 91 FSG 47 80 MK+EIL 43 79 MK+EI+GS 48 81
MK+GS 40 79 AR+EI+GS 45 80
AR+GS+A1 45 80
AR+SP+GS 45 80
WK+AR4GS 44 80
2MK+AR+GS 36 Tl
PE 6146 99 FSG 39 76 MK+GS 46 78 MK+EI+GS 45 T
MK+EI 45 17 MK+EI+MC 44 e
MK+MC 43 76 2MK+AR+GS 40 76
SP+MK 33 71 SP4MK+EI 39 75
WK+MK 2 72 MK4+MC+S1 37 74
ARHMK+GS 36 75
ADJ 6501 365 DAYS -36 -60 WK+MK -36 =59 ARHMK4GS =36 -60
MK4+MC -34 =58 2MK+AR+GS -36 =59
MK+GS =33 =58  AR+GS+Al -33 =58
AD+WK+AR -33 =56

Notes.

1.

2.

Decimal points have been omitted from validities.

A negative validity is expected for the DAYS criterion,
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Table 14 (Continued)

Validity of ASVAB 6/7 Valid Alternate ASVAB Composites
Selector Composites Two-test Sets Three-test Sets
School Code N Criterion & | R Syl R
Electronics Composite (AR®MK4GS+E1) (Continued)
AT €219 265 DAYS =26 -52 MK4MC =26 =51 ARHMR+GS =29 =53
MRHGS =26 =52  2MK+AR+GS -28 =53
AR+MK =25 =51  AR+SPHGS =25 =51
ARHMK =25 =51  WK+ARHNC =24 =51
NO+AR =24 =46 AR+EI+MC =24 =51
AR+EI+4GS =24 =51
AX 6241 60 DAYS =25 =55 WK+AR -42 =62 AD+WK+AR =31 =56
WKHMK -33 -58 WKHMC+ST =30 -57
WKHMC =29 =56  WK#AR+SI =24 =55
WK+SP =27 =56  2MK+AR+GS =20 =53
Clerical Composite (WK+AD+NO)

CTA 6020 57 DAYS =07 -13 NO+SP =13 =17 WK+SP4MK -08 -13
WK+SP =13 =16 SPHMK+HMC -08 ~-11

SP4NMC =12 -14

NO+WK =11 =135
YN 6057 212 DAYS =07 =11 NO+SP -13 =-16 NO+AD+SP =12 -1%

AD+SP =09 -12

Composfre WKMC
AMH 6517 78 FSG 53 74 ARMMC 51 72 WKHMC#S1 63 79
AR+A1 51 70 AR+EI4MC 59 76
MK4AL 49 o7 ARMCHS 1 57 75
MK+E1 48 65 ARMC+AL 57 15
S1+Al 48 64 MK+E I4+MC 57 75
MR®NMC 47 69  MR4MCHSI 57 75
MK4MCH+AT 56 75
ANS 6518 89 FSG 40 68 MK+A1 S8 76 ARMK4GS 56 75
ARHMX 55 74 2MK+ARGS 5SS 74
AR+A1 54 74 MR4HMC+ST 52 73
MK4MC 53 73 MKHMC+AL 50 72
ARMCH+S1 49 72
ARHMCHAL 49 72
AR+GS+AL 49 72
WKHMC4+S1 'Y n
Composite AR+S1
oM 6001 65 FSG 67 84 WR+AR 79 89 WK+ARMNMC 76 88
AR4HMK 72 85 WK+AR+S1 76 88
WKHMK 69 82 WK+AR4G 1 13 8¢
WRKHMC 68 83 AD+WK+AR 73 85
ARMC 67 84 AR+EI4GS 70 85
AR+A1 67 85  WKMMC+SI 68 84
NO+AR 65 80  2MKHARHGS 68 83
ARMMKAGS n 85
ARH+ETHMC 68 84
Notes.

1. Decimal points are omitted from correlations,

2. A negative validity {s expected for the DAYS criterion.
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Table 15

Validities of Operational and Selected Alternate Composites
in Three Electromechanical Ratings Presently Using
the Mechanical Selector Composite

School Course

Sample

Composite Source - - 0
r N r N r N
WKHMC+S 1 BE/E 44 591 A 591 44 591
(Mechanical
Composite) "A" School .46 109 .67 169 f
IMK+AR+GS BE/E R BT YL W |
(New BE/E o £
Composite) "A'" School .29 109 1,681 169 ! ¢ |
= [ R | | ?
ARHMKHGS+ET BE/E 1691 591 .69 591 .6 591 ,
(Current Elec- | | i
tronics Com=- : : |
posite) "A" School L._lol_l 109 12 169

Notes.

1. Validities for BE/E school are biserial correlations against a pass/fail
criterion based on all BE/E students for whom the WK+MC+SI selector composite
was used since the BE/E curriculum i{s virtually identical and individual rating
samples were, in some cases, too small for separate analysis. Validities for
"A" schools are product moment correlations against a Final School Grade
criterion.

2. The BE/E Ns for the new BE/E composite are based on a cross validation
sample and are about half the size of the total sample.

3. The validitiea enclosed in dotted lines are for the composites recommended
in each rating.
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Conclusions

The following conclusions appear warranted from the results of this
study:

1. FSC is a more predictable criterion than DAYS.

2. For schools with an FSG criterion, the present Navy ASVAB composites
are about as valid as were Navy BTB composites.

3. Using a single ASVAB selector composite for both BE/E school and
"A" schools requiring attendance at BE/E school will reduce BE/E attrition
and be effective for "A" schools.

4. The large number of two- and three-test sets of ASVAB composites
that yield similar validities suggests a lack of differential validity
among the ASVAB tests.

5. Recruits may be effectively selected for "A" schools using a fewer
number of ASVAB subtests (i.e., by eliminating or combining current ones).

6. Research is needed on criterion measures used by schools, especially
those that are self-paced.
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RECOMMENDATIONS

1. Selector composites for the following schools (and prerequisite
BE/E school) should be as shown below:

Recommended
School[RAting ? Previous Composite Composite
EM and BE/E WKHMCH+ST 2MK+AR+GS
GM and BE/E MKMC+SI ARHMK+GS+EI
IC and BE/E WKHMC+SI 2MK+AR+GS

2. The data suggest changes in selector composites for six additional
schools (AMH, AMS, BT, PN, PR, and QM); however, no recommendations for
changes are made at this time pending results of more extensive analyses
of additional data, including determination of appropriate cutting scores.

3. Consideration should be given to (a) improving the reporting of
school criterion data for use in validation of classification instruments,
(b) including school performance data for individual students on a by-name
basis in the Navy's Integrated Training and Reporting System (NITRAS), and

(c) identifying and exploring alternative measures of student performance
in self-paced courses.
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