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Summary

The purpose of the present review is to integrate the validity studies of the Armed
Services Vocational Aptitude Battery (ASVAB) Forms 1 through 14. The structure and
content of the different generations of the ASVAB are examined, and changes to the
multiple-aptitude battery are documented. The review covers the use of the ASVAB
by the U.S. Armed Forces for determining the enlistment aptitudes of applicants,
Validity data and information related to the ASVAB's prediction of success in entry-
level technical training courses are aggregated using meta-analytic techniques.
Relevant research pertaining to other aspects of the validity of the ASVAB, such as

content-related validity studies and construct validity studies, is also discussed.

This review discusses the validity of the ASVAB for a number of different types of
criteria. Among them are final technical school training grade, time-to-completion for
self-paced technical training courses, attrition from technical training, first-term

attrition, and experimental job performance measures.

The primary conclusion from the review of the literature is that the ASVAB
aptitude composites and Armed Forces Qualification Test (AFQT) are yalid predictors
of final school grades, self-paced technical school completion times, first—term
attrition, and job performance measures. The consistent finding from empirical,
criterion-related studies shows that the five composites examined in this review
{(Mechanical-M, Administrative-A, General-G, Electronics-E and the AFQT) all predict
final technical school grades with an order of magnitude between .55 and .60
(corrected for restriction in range). The validity coeffigients of these five ASVAB

composites against other criteria are lower, but still appreciable.

The construct and content validity of the ASVAB were established through a
number of studies comparing the ASVAB subtests and composites to other

well-known multiple-aptitude batteries.



Studies that reported results relevant to the subgroup equity of the ASVAB are
also reviewed and discussed. The bulk of the empirical evidence shows the ASVAB to
be equitable for racial subgroups. The ASVAB is also equitable for males and females,
with certain job-specific exceptions where female performance is over- or

underpredicted.

The generalization of ASVAB validities from military occupational training success
to civilian occupations is discussed in light of several validity generalization studies of
the ASVAB and many studies of the relationship of the ASVAB to commercially
available civilian test batteries. The ASVAB is a valid tool for counseling in its use as a
predictor of civilian occupational training success. However, future research needs to
address the issue of differential validity in the ASVAB and other multipie-aptitude
batteries and to better determine the role of specific and general cognitive abilities in

prediction of job performance and training success.
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ARMED SERVICES VOCATIONAL APTITUDE BATTERY (ASVAB):
INTEGRATIVE REVIEW OF VALIDITY STUDIES

. INTRODUCTION

Description of the ASVAB

The Armed Services Vocational Aptitude Battery (ASVAB) is a group-administered,
multiple-aptitude battery used since 1976 to determine the enlistment aptitudes of
applicants for the U.S. Armed Forces. Since 1966, the ASVAB has also been administered
in the nation's high schools for use in career exploration. The content, administrative
oversight, administration conditions, normative score-scale, battery development method,
calibration method, and type and quality of supporting validity research have all changed to
varying extents over the years. The ASVAB's purpose has not changed, however; its
fundamental use was and is to select and classify applicants for enlistment into the U.S.

Armed Forces.

ASVAB subtest content areas have remained unchanged since the 1980 implementation
of ASVAB Forms 8, 9, and 10. However, specific items have changed between forms of the
battery. Validities of Forms 8, 9, and 10, as weill as Form 14 (a high school or Department of
Defense Student Testing version), have been summarized in several published documents
(American Association of Counseling and Development [AACD], 1984; Department of
Defense [DoDl, 1984a, 1984b).

Table 1 describes the subtest content of these three generations of ASVAB. The
present report will examine subtest content changes, and discuss the validity of each
subtest: however, its primary emphasis is on the validity of the Military Services'
classification composites (vice individual subtests). Focus on the composites is appropriate
because only composite scores are used to select and classify individuals (Waters,

Lawrence, & Camara, 1987).

Subtest Content of the ASVAB

The evolution of the content of the ASVAB from Form 1 through the present forms can
be categorized on the basis of subtest content into three basic generations: Forms 1 through
4: Forms 5, 6, and 7; and Forms 8 through 17. Changes in the subtest content of the

ASVAB between generations reflect the perceived changes in demands on new recruits.



These changes in aptitude demands or requirements are based, at least in part, on validity

results of the recent operational battery and experience with current recruits in technical

training.
Table 1. ASVAB Subtest Content by Form
First Second Third
Generation Generation Generation
1968-1975 1976-1980 1980-present

Subtest Forms 1-4 Forms 5-7 Forms 8-17
Word Knowledge (WK) 25 30 35
Arithmetic Reasoning (AR) 25 20 30
Mechanical Comprehension (MC) 25 20 25
Electronics Information (El) 25 30 20
Space Perception (SP) 25 20
Coding Speed (CS) 100 84
Shop Information (Sl) 25 20
Automotive information (Al) 25 20
Auto & Shop Information (AS) 25
Tool Knowledge (TK) 25
Numerical Operations {(NO) 50 50
Mathematics Knowledge (MK) 20 25
General Science (GS) 20 25
Classification Inventory 87
Attention to Detail (AD) 30
Paragraph Comprehension (PC) 15
General Information (Gl) 15
Total number of items 300 382 334

Note. From Armed Services Vocational Aptitude Battery (ASVAB) Test Manual (p. 94)
Department of Defense, 1984a, North Chicago, IL: Military Entrance Processing Command.

Since 1980, the ASVAB has contained 10 subtests; eight of them are power tests and
two are speeded. For ASVAB Forms 8 through 17, the content, the number of items, time
limits and a brief description for each subtest are provided in Table 2. The content of
ASVAB Forms 8 through 17 is different from that of Forms 5, 6, and 7. Four particular
subtests have been included in all forms of the ASVAB: Word Knowledge (WK), Arithmetic
Reasoning (AR), Mechanical Comprehension (MC), and Electronics Information (El).
Although these four subtests have been in all three ASVAB generations, the lengths of WK
and AR have increased, and the length of El has decreased (Bayroff & Fuchs, 1970).




Table 2. Subtest Content of ASVAB Forms 8 through 17

Test

Subtest Number time
{ASVAB Order) Description of items {(mins)
General Knowledge of the 25 11
Science (GS) physical and

biological sciences
Arithmetic Word problems 30 36
Reasoning (AR) emphasizing

mathematical

reasoning rather

than mathematical

knowledge
Word Understanding the 35 11
Knowledge (WK) meaning of words;

i.e. vocabulary
Paragraph Presentation of 15 13
Comprehension (PC) short paragraphs

followed by one or

more multiple-choice

items
Numerical A speeded test of 50 3
Operations (NO)? four arithmetic

operations; i.e.

addition, subtraction,

multiplication

and division
Coding Speed (CS)? A speeded test of 84 7

matching words and

four-digit numbers
Auto and Shop Knowledge of auto 25 11
Information (AS) mechanics, shop

practices and tool

functions in verbal

and pictorial items
Mathematics Knowledge of algebra, 25 24

Knowledge (MK)

geometry, and
fractions



Table 2. (Concluded)

Test

Subtest Number time
{ASVAB Order) Description of items {mins)
Mechanical Understanding 25 19
Comprehension (MC) mechanical principles

such as gears,

levers, pulleys and

hydraulics in

verbal and pictorial

items
Electronics Knowledge of 20 9
Information (EI) electronics and

radio principles in

verbal and pictorial

items
Total 334 144

aSpeeded subtest.

The reader is referred to the ASVAB Test Manual (DoD, 1984a) and the Counselor's

Manual (AACD, 1984) for a more complete description of changes in the battery over time.

For examples of the item types in each subtest and a detailed ASVAB item taxonomy for
Forms 8 through 17, see Appendix A of the Technical Supplement to the High School
Counselor's Manuai (DoD, 1984b).

ASVAB Composites

The U. S. Military Services do not use individual ASVAB subtest scores for selection and
classification but rather, composites composed of several subtests. Each Service defines its
own set of selection and classification composites and periodically revises these composites
as needs and validity data dictate. The Service composites used for ASVAB Forms 8

through 14, and their respective subtest composition, are presented in Table 3.




Table 3. Subtest Definitions of ASVAB Forms 8 through 14
Selector Composites Used by Military Services

Service Composite? Definitionb
All New AFQT¢ 2VE + AR + MK
Old AFQTC® WK + PC + AR + NO/2
Army GT VE + AR
GM MK + EI + AS + GS
EL AR + MK + El + GS
CL AR + MK + VE
MM NO + AS + MC + EI
SC AR + AS + MC + VE
(6{0) CS + AR + MC + AS
FA AR + CS + MC + MK
OF NO + AS + MC + VE
ST VE + MK + MC + GS
Navy EL AR + MK + El +GS
E AR + GS + 2MK
CL NO + CS + VE
GT VE + AR
ME VE + MC + AS
EG MK + AS
CT VE + AR + NO + CS
HM VE + MK + GS
ST VE + AR + MC
MR AR + MC + AS
Air Force M MC + GS + 2AS
A NO + CS + VE
G VE + AR
E AR + MK + El + GS
Marine Corps MM AR + El + MC + AS
CL VE + MK + CS
GT VE + AR + MC
EL AR + MK + ElI +GS

Note. Navy scores are the sum of subtest standard scores. The other Services use
composite standard scores which are linear transformations of the sum of subtest standard
scores. The Air Force converts these composite standard scores to percentiles.

apefinitions of composite abbreviations are found in Table A-5.

bDefinitions of subtest abbreviations are found in Table A-2.

cQOld Armed Forces Qualification Test (AFQT) scores are the sum of raw subtest scores;

new AFQT scores are the sum of subtest standard scores.

January 1989.

New AFQT in effect after 1



Because the Services train almost all recruits, validity studies are conducted and
reported about every 4 years to ensure the ASVAB forms currently in use are predictive of
training success. These validations allow adjustments to selection and classification

composites based on recruit performance in military training schools.

All Services use the Armed Forces Qualification Test {AFQT), a composite formed from
ASVAB subtests, to report the overall aptitude level of enlisted accessions. The composition
of the AFQT has changed only twice in the last 10 years: in October 1980, with the
implementation of ASVAB Forms 8, 9, and 10; and in January 1989, with the
implementation of ASVAB Forms 15, 16, and 17. Changes to the AFQT generally are made
sparingly because of statutory provisions governing selection into the Military Services.
These provisions are defined in terms of the AFQT percentile score-scale. For purposes of
reporting the ranges of abilities of new recruits to the Congress, the AFQT score-scale is

divided into the categories described in Table 4.

Table 4. Definition of AFQT Categories by Percentile Range

AFQT Category Percentile Range

[ 93-99
Il 65-92
llla 50 - 64
b 31-49
v 10- 30

\Y 01-09

Categories | and Il are the highest ability categories and include scores at or above the
65th percentile. Category lil is often subdivided into llla and llib at the 50th percentile to
facilitate decisions about above-average and below-average recruits. The Services usually
limit the number of Category IV recruits for a given year, and Federal statutes prohibit the

enlistment of Category V applicants, whose scores fall below the 10th percentile.




Dual Role of the ASVAB

In addition to the enlistment testing program, the ASVAB is offered at no charge to the
nation’s secondary schools. The ASVAB in the DoD Student Testing Program (or high school
testing program) is used for career exploration by students and counselors. The benefit to
the DoD is that ASVAB (currently Form 14) scores from the high school testing program can
be used for up to 2 years for purposes of enlistment. Because of the ASVAB's dual role,
studies reporting the ASVAB validity for career exploration and for prediction of success in

civilian occupations are also reviewed in this report.

Current ASVAB composites used with Form 14 for career counseling in the high school
testing program are shown in Table 5. The three Academic Composites (Academic Ability,
Verbal, and Math), which measure a student’s potential for further formal education, are
based on the results of factor analytic research on the ASVAB. The four Occupational
Composites (Mechanical & Crafts; Business & Clerical; Electronics & Electrical; and Health,
Social, & Technology) predict performance in four broad career areas (AACD, 1984, pp.
4-5). These composites were constructed from the results of studies into the validity of the

ASVAB for predicting success in entry-level military occupations.

Composites Subtests Purpose

Academic Composites

Academic Ability (AA) AR + (WK + PC) Measures
potential for
further formal
education

Verbal (VBL) GS + WK + PC Measures
capacity
for verbal
activities

Math (MTH) AR + MK Measures
capacity for
mathematical
activities



Table 5. (Concluded)

Composites Subtests Purpose

Occupational Composites

Mechanical and Crafts (MC) AR + AS + MC + El
Business and Clerical (BC) (WK + PC) + CS + MK

Electronics and
Electrical (EE) GS + AR + MK + MC

Health, Social, and
Technology (HST) AR + (WK + PC) + MC

Note. From Counselors Manual for the Armed Services Vocational Aptitude Battery Form
14 (p. 4-5) 1984, North Chicago, IL: United States Military Entrance Processing Command.

ASVAB Administration

Production Testing

The ASVAB Forms used to test applicants for the Military Services are commonly
referred to as "operational forms.” Their use in the Military's selection and classification
system is termed "production testing.” Production testing for enlistment takes place at
approximately 70 Military Entrance Processing Stations (MEPS) and at their satellite testing
stations, Office of Personnel Management (OPM), and Mobile Examining Test Sites (METS).
There are over 1,000 OPM and METS sites nationwide and overseas. The production
ASVAB forms are administered to approximately 1 million applicants for enlistment each

year.

DoD Student Testing Program

Each year the ASVAB is administered in approximately 14,000 of the nation's high

schools to over 1.2 million secondary and post-secondary students.




The ASVAB is administered using directions contained in the ASVAB Administration
Manual (DoD, 1983c). However, the standard production testing environment differs from
that of the high school testing program. Generally there is a more standardized controlled
testing situation at the MEPS, OPM, and METS. Also, the student testing environment
varies from high school to high school, from crowded cafeterias to individuaily monitored
classrooms with test instructions read over an intercom. The reality is that there is
considerably more variability in the testing conditions of the DoD Student Testing Program
than at the MEPS, OPM, and the METS. In spite of their environmental differences, the
validity of the ASVARB for both the high school testing program and in military selection and

classification testing will be discussed.

The present review integrates the body of validity evidence for the ASVAB, beginning
with the ASVAB Form 1 used in 1966 in the DoD Student Testing Program. It covers
published and unpublished research on all forms of the ASVAB. This review does not

address the validity of ASVAB Forms 15, 16, and 17, as no reports yet exist.

Other predictors of criteria of interest to Military manpower planners are discussed in
terms of the influence on, or relationship to, the ASVAB. These discussions do not dwell on
the validity of the other types of predictors per se, but simply present results of studies that
explicate empirical relationships with the ASVAB in the context of construct validity. For
example, demographic influences on the validity of the ASVAB are among the construct
validity research results discussed.

Validity

Definition

The term "validity,"” as used in this report, is derived from the Principles for the

Validation and Use of Personnel Selection Procedures (Society for Industrial and

Organizational Psychology, Inc. {SIOPl, 1987) and the Standards for Educational and

Psychological Testing {American Psychological Association [APA], 1985, hereafter referred

to as the Standards). According to SIOP, there are not different types of validity so much as
there are different aspects of validity:

Validity, however, is a unitary concept. Although evidence may be
accumulated in many ways, validity always refers to the degree to which that
evidence supports the inferences that are made from the scores. The
inferences regarding specific uses of a test are validated, not the test itself.
(SIOP, 1987, p. 4)



The most recent edition of the Standards uses much the same wording, stressing the
importance of what is validated, specifically the inferences drawn from test scores for
purposes of selection and classification, rather than the tests or the procedures themselves.
Thus, the present review considers and focuses on studies and reports that set the context
for ASVAB use, and provides a quantitative review of empirical studies of the
criterion-related validity of the battery. Various aspects of validity are discussed in the
context of test use, and range from construct, content and criterion-related validity to face

validity.
The Standards state that categorization of validity is generally a matter of convenience;
i.e., strict classification of validity is nearly impossible. The conventional labels reflecting

types of validity are used only to facilitate discussion.

Types of Validity

Construct Validity. Construct validity pertains to evidence that a test score is a measure

of the psychological characteristic of interest (APA, 1985). The construct--in this case,
ability--derives its meaning from a conceptual framework; and the pattern of relationships
with variables and other constructs in that framework provides the meaning or validity of the
construct. Evidence that supports parts of the framework adds to the validity of the
constructs in the framework. The focus of construct validity is the pattern of the
relationships in the nomological net that constitutes the framework of relationships. As
Wainer and Braun (1988) noted, other categories of validity, such as criterion-related and
content validity, are subsumed under construct validity. Construct validity covers all aspects
of a test, from item development to the inferences drawn from its scores. Its broad
definition accurately reflects the broad nature of construct validity. In this report, factor
analytic studies, and studies providing empirical evidence of the relationship of the ASVAB
to other multiple-aptitude batteries that purport to measure the same abilities, are taken as
direct indicators of the ASVAB's construct validity.

Content Validity. The Standards (APA, 1985) state that content validity evidence

"demonstrates the degree to which the sample of items, tasks, or questions on a test are
representative of some defined universe or domain of content” {(p. 10}. The usual procedure
is to link the domain to the intended use of the instrument. In practice, this is difficult to
achieve. Content validity of the ASVAB is established, in part, by the methods and

processes used to develop the forms and to define the content of the items and subtests
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(Bayroff & Fuchs, 1970; Jensen, Massey, & Valentine, 1976; Prestwood, Vale, Massey, &
Welsh, 1985; Vitola & Alley, 1968). The content validity is heavily dependent on Service
experience with a given ability measure and depends on the results of validity studies of
previous batteries to identify criterion space that may not be measured by existing subtests.
The need for new subtests may be signaled in a number of ways, but primarily through
recruit performance on primary criteria of interest to manpower planners. Success in
technical training is one such criterion. Increased attrition from certain types of training
courses may give rise to hypotheses about currently untapped cognitive abilities needed to
master certain technical content. Thus, new or experimental subtests are tried out, and if

found to be predictive of criteria of interest, are eventually implemented.

Criterion-Related Validity. Criterion-related validity refers to the systematic relationship
of test scores to one or more criteria (APA, 1985, p. 11). The bulk of ASVAB validity

evidence falls into this category, and the primary criterion used in most ASVAB validity
studies is performance in training. However, there is much evidence related to other criteria
of interest such as first-term enlisted attrition, second-term attrition, supervisor ratings, and
disciplinary actions. In addition, some evidence pertains to the validity of the ASVAB high

school composites for prediction of success in civilian occupations.

QOrganization of Review

General

An historical perspective on the evolution of the ASVAB provides a proper setting for
understanding the validity results. Section Il provides this perspective and some context for
the use of the test battery and for subsequent discussion of construct validity. Most validity
evidence reported for the ASVAB is criterion-related and is covered in Section Ill. The large
amount of empirical, criterion-related evidence necessitates use of quantitative methods to
integrate the validity evidence. This condition has been precipitated by several unique
features of validity research in the Military; in particular, the very large sample sizes and
large numbers of occupations. Section IV describes the studies relative to content validity of
the ASVAB. Because content validity is not generally demonstrated in a strictly empirical
manner, it does not lend itself to the same sort of quantitative summarization as does the
criterion-related validity research. Studies included in Section IV cover a wide variety of
areas, from test development reports to analytically sophisticated item-level factor analyses.
Section V reviews evidence of the construct validity of the ASVAB, including ASVAB

subtest-level factor analytic studies and studies which compare the ASVAB to other
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multiple-aptitude batteries. Also covered in Section V are studies on the validity
generalization of the ASVAB. Section VI reviews the validity and the equity of the ASVAB
for population subgroups. Section VIl contains the Summary and Conclusions, as well as

some recommendations for future research that are based on the findings from this review.

Data Analyses and Summaries

Validity research in the Military enjoys some advantages not found in the civilian sector.
One such advantage is the availability of large sample sizes (Ns) for analysis of predictor-
criterion relationships. This is beneficial because large Ns lead to stable estimates of the

relationships and provide high statistical power.

The empirical criterion-related validity studies reviewed in Section Il are summarized
using meta-analytic techniques where the published data are sufficiently detailed (i.e.,
include correlations, standard deviations and sample sizes). The meta-analytic summary
provides average effect sizes (averaged validities after Fisher's r to Z transformations) across
all studies that contain the required information. Hunter, Schmidt, and Jackson (1982)
claimed that the r to Z transformation should not be made, because the sampling variance of
r would be overestimated. James, Demaree, and Mulaik (1986) argued the opposite
position, however. For convenience and because the literature indicates that any
overestimation attributable to the Fisher's r to Z transformation is small (Schmidt, Hunter, &

Raju, 1988}, the decision was made to use the Fisher's r to Z transformation.

In addition, averaged validities or effect sizes, as well as standard deviations of the
reported coefficients weighted by their respective sample sizes, were calculated for each of
the broad classes of criteria summarized from the literature. Other summary information

was also calculated in order to integrate the empirical findings.

The estimation of effect size is important for at least two reasons. First, given the
extremely large numbers of people selected and classified on ASVAB composites, very smali
observed effects are likely to be both statistically significant and practically important. Even
small increments in predictive validity yield large rewards in reduced attrition from technical
training and in cost-avoidance (Automated Sciences Group & CACI-INC-Federal, 1988:
Schmidt, Hunter, & Dunn, 1987; Vitola, Guinn, & Wilbourn, 1977). Second, the Services
have typically made decisions on changing the composition of selection and classification

composites based on small increments in predictive validity (Maier, 1982). For example,
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Schmidt, Hunter, and Dunn (1987) indicated that adding a measure of perceptual aptitude to
the current battery could add small increments to its validity in prediction of training success
(R2increase = .02). They estimated that this increment could amount to over $80 million in

cost-avoidance from reduced training attrition.

Quantitatively summarizing this body of research has been complicated by the fact that
before 1982, some studies did not report validity coefficients corrected for range restriction.
After 1982, most studies reported both corrected and uncorrected coirelations.  To
standardize reporting for this review yet include as much data as possible, uncorrected
validities were combined across studies where a mixture of corrected and uncorrected
correlations was found. This report does not attempt to correct averaged uncorrected
validity coefficients for range restriction, sampling error, or unreliability in either the criterion
or predictors, in the manner advocated by Schmidt and Hunter (1977). Instead, this study
reports simple aggregated validity results of studies classified by type of criterion and
predictor composites Several validity generalization studies were accomplished using
Services validity data (Foley, 1986; Jones, 1988; Stermer, 1988) for Military testing validity
data on ASVAB Forms 8, 9, and 10.

Included in this section on criterion-related validity are results from the DoD Student
Testing Program. They, too, are quantitatively summarized where appropriate, and
discussed in the context of the use of ASVAB high school composite scores as tools in

student career exploration.

Types of Studies included and Excluded from Review

Unpublished studies included in the present review are those which have been subjected
to some type of review and approved by their respective Services. In most but not all cases,
this amounts to being cleared for release after passing a review at the Services' personnel
laboratories (as is the case for the Navy validity "letters”); in other cases, they may be
approved but unpublished master's theses (e.g., Jones, 1988; Stermer, 1988) or studies
commissioned by various Service agencies but never published as technical reports or other
Service publications (e.g., Friedman, Crosson, Streicher, & Messersmith, 1986; Hunter,
Crosson, & Friedman, 1985).

The majority of both published and unpublished validity studies reviewed in this report

are criterion-related predictive validity studies that use success in training as the criterion.
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Sources of Studies

The majority of the studies reviewed here are reports published by the Services'
personnel research laboratories. However, a significant number of ASVAB validity studies
were published by the Department of Defense (DoD), generally through the Office of the
Assistant Secretary of Defense for Manpower and Personnel. These DoD studies generally
address ASVARB validity for the prediction of first-term (and later) attrition, job performance

measures, and performance in technical training schools.

Most studies were obtained from the publication source or the Defense Technical
Information Center (DTIC). A search of the professional literature identified a small number
of additional studies. Personal contact with researchers yielded a number of unpublished
studies such as the six contained in official letters written to Navy personnel decision makers
concerning ASVAB validity information for specific Navy occupations. Other unpublished
reports reviewed were master's theses from accredited universities or from the Services'
postgraduate schools. Still other reports covered contractual personnel research efforts
provided to Government agencies in the form of contractor reports and were accepted by

the Government agency monitoring the study.

Il. HISTORICAL PERSPECTIVE

The first ASVAB evolved at a time when all four Services screened applicants for
general trainability using the AFQT (as required by statute) and classified recruits using tests
of more specific aptitudes to suit each individual Service's needs. Because many of the
Service-specific cognitive tests were similar in content, the question was raised in the
Department of Defense as to why there might not be a single test for all of the Services,
rather than three different batteries which appeared to measure many of the same things
(Bayroff & Fuchs, 1970, p. 1). The first ASVAB was developed in response to this concern.

ASVAB Battery, Subtest, and Composite Changes

Bayroff and Fuchs (1970) described the rationale for the development of ASVAB Form
1. The similarity of the different cognitive test batteries used for classification by the various
Services provided the impetus for the first ASVAB and defined its content. Those subtests

included in Form 1 because they were "interchangeable” among the separate Service
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classification tests were: Word Knowledge, Arithmetic Reasoning, Mechanical
Comprehension, Space Perception, Shop Information, Automotive Information, and

Electronics information.

A number of reports document the development of various forms of the ASVAB over the
years {Bayroff & Fuchs, 1970 and Vitola & Alley, 1968, ASVAB Form 1; Frankfelt, 1970,
Forms 2 and 5; Weeks, Mullins, & Vitola, 1975, USAF Classification Batteries; Fruchter &
Ree, 1977, candidate forms to replace Forms 5, 6, and 7; Andberg, Stiliwell, Prestwood, &
Welsh, 1988: Prestwood et al., 1985; and Ree, Mullins, Mathews, & Massey, 1982, Forms
11, 12, and 13). These studies taken collectively, document the changes in ASVAB content
since Form 1 was first used in the high school testing program in 1966. The battery
composition of ASVAB forms has remained unchanged since 13980, when Forms 8, 9, and
10 were implemented. The subtests that have appeared in all ASVAB forms are the same
ones that formed the nucleus of ASVAB Form 1 (Bayroff & Fuchs, 1970; Jensen, Massey, &
Valentine, 1976; Vitola & Alley, 1968; Vitola, Mullins, & Croll, 1973).

Both the subtests and the content of the battery have undergone evolutionary change.
Many of the individual subtests increased in length and consequently, reliability. Some early
ASVAB batteries used in the late 1960's prior to the Joint-Services ASVAB took as long as
5 hours to administer; today the ASVAB administration time is less than 3 hours (Weeks,
Mullins, & Vitola, 1975). As the ASVAB evolved, some subtests were combined; e.g., Auto
Information and Shop Information (combined to form the Auto/Shop Information subtest),
and Word Knowledge and Paragraph Comprehension (combined at the composite level to

form the VE composite). Table 1 summarizes content changes over time.

In all cases, the direction of ASVAB subtest change from 1966 to 1980 has been
toward longer subtests to provide more reliable measurement. This same rationale has
steered the Services away from use of individual subtests as predictors, dictating the use of
composites for selection and classification and for career exploration in the high school

testing program.

Discussions of the specific content changes over time are found in the ASVAB Test
Manual (DoD, 1984a) and the ASVAB Counselor's Manual (AACD, 1984). Weeks et al.
{1975) reviewed, evaluated, and compared all the Air Force's aptitude batteries used from
1948 to 1975, including ASVAB Forms 1-3 (Form 4 was developed during this time period

but was never used). Their report gives a good perspective on the fluctuation and
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consistencies in the content of one Service's classification battery over that time period.
Notable changes in the ASVAB subtest content from Form 1 to the present include the
deletion of Space Perception, Attention to Detail, and Tool Knowledge, and the addition of

Numerical Operations, Mathematics Knowledge, and Paragraph Comprehension.
ASVAB Forms 1 and 2 were used in the high school testing program and Form 3 was
used by the Air Force for selection and classification from 1973 to 1975. Appendix A

provides a more detailed summary of information on ASVAB Forms 1-3.

Score-Scale Changes Over Time

As stated in the Introduction, each of the four Services relies on a unique set of
composites to select and classify applicants; each also uses a unique metric for reporting its
specific composite scores. In addition, however, all subtests are transformed to a common
standard score metric based on a representative sample of 1980 American Youth (see DoD,
1980, 1982b; Maier & Sims, 1986; Wegner & Ree, 1985).

It is important for manpower planners to have the capability to select and classify
applicants on the basis of a score-scale that is meaningfully referenced to the manpower
pool from which the Services are expected to draw their recruits. For this reason, the
score—scale was redefined in October 1984. The previous score-scale (often referred to as
the "1944 score-scale” or the "World War Il scale") was referenced to the men under arms
in December 1944. In October 1984 the score-scale was changed to one based on 1980
American youth (males and females, ages 18 to 23 years) to provide manpower planners

with a more up-to-date reference population.

Changes in Military Standards and Policy

The nature of the military occupations, and consequently the classification structure of
the Services' occupational specialties, changes over time. Lawrence, Waters, and Perelman
(1983) provided a general overview of the types of issues that influence and place demands
on the Military selection and classification systems. The aptitude screening measures
operate in conjunction with other standards such as moral, educational, medical, and

physical standards.

16




Results of Selection Policy

Aptitude scores, most notably the AFQT composite score, have, along with educational
status, become an index of "quality.” Manpower planning judgments about the efficacy of
the selection and classification system in the Military are made in terms of the average level
of aptitudes expressed in the percentile categories on the AFQT score-scale. In addition to
aptitude level, the educational credentials of new enlistees provide another commonly used
index of quality. Thus, though valid for prediction of training success f{or even job
performance), ASVAB composite scores may not be valid for other, less obvious uses of
aptitude scores. Inferences about quality based solely on the ASVAB aptitude measures
may be invalid in that important aspects of recruit quality, such as motivation, are not
considered. Fluctuations in validity coefficients over time have to be interpreted in the light
of the total system and the Service's personnel selection and classification policies, general
economic and labor market conditions, national politics, and even national-level social policy

as reflected in guidance provided by Congress.

The history of the changes in the aptitude and educational screening variables used by -
the Military is well documented in Eitelberg, Lawrence, Waters, and Perelman (1984). Their
thorough and detailed summary presents a thorough overview of the types of issues
surrounding the use of tests, test scores, and educational standards in the Military selection
and classification system. The study offered two fundamental conclusions: (a) that the
Military's screening system functions well when judged in light of the criterion of training
success, but that the overall character of recruits has fluctuated due to factors which are not
entirely the result of conscious personnel management decisions by the Military; and (b} that
the Services should explore prediction of other criteria such as job performance criteria to aid
the effort to produce an effective, all-volunteer military force. The implication of the
Eitelberg et al. (1984) conclusions is that although DoD manpower planners’ ability to
predict success in training has remained consistently high, their ability to predict criteria such
as job performance or first-term attrition has not matched the success attained with
prediction of training success. Many factors outside the control of the managers of the
selection and classification testing system influence the character and pattern of cognitive
abilities desired in any group of recruits. As Eitelberg et al. {1984) pointed out, the apparent
result is that "recruiting outcomes (except at the lower levels of 'quality’) bear little

relationship to the modifications in selection criteria” (p. 124).
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Training and First-Term Attrition Criteria

The ASVAB has been used to predict a number of different categories of criteria:
training, first-term attrition, second- and later-term attrition, and job performance or job
proficiency. Among these, the most important and often used criterion in military validity

studies is training success.

Military training is important because of the way the U.S. Armed Services develop their
career enlisted personnel. The Services do not hire experienced and trained
Noncommissioned Officers (NCOs) "off the street"™ in the manner that most civilian
companies hire personnel (Waters, Lawrence, & Camara, 1987). In the civilian sector, if
people with a particular talent or skill are needed but are not available within the
organization, the company advertises and searches the general labor force for individuals
with that talent or experience, and hires those that qualify through a tailored selection and/or
classification system. The Military must "grow" its own experienced people and develop
talent through formal and informal training. The entry-level enlisted training is expensive and
represents a sizable investment by the American taxpayer in the skills and future

development of its Armed Forces enlisted personnel.

Entry-level occupational training of most recruits begins, following Basic Military
Training, with an initial assignment to a formal technical training schoot. Here another
sizable investment in the individual is made. The degree of success attained in that training
setting represents an important criterion. Obtained increments in the accuracy of prediction
of success in first-term enlistee training are rewarded by substantial cost-avoidance.
Cost-avoidance is also realized through avoidance of subsequent recruiting costs in
replacing failures, as well as avoidance of lowered morale, force instability, and loss of
individual self-esteem from failure (Lawrence, 1984).

Several published reports document the financial cost associated with failure in initial
technical training. As mentioned earlier, a report by the Automated Sciences Group and
CACI (1988) estimated cost savings associated with increments in validity of .02 (r?) to be
in excess of $80 million per year across all Services. Although costs of obtaining new
recruits to replace losses due to training failure varied from Service to Service, from a low of
$1,800 per individual recruit to a high of $4,300 per recruit in Fiscal Year 1986 (based on an
average recruiting cost of over $3,800), these documentable costs capture only part of the

expenses associated with training and training losses. As the Automated Sciences Group
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and CACI {1988) report states, "Considering only recruiting cost savings ($3800 per
accession), a 5% improvement translates to an annual saving of $60 million per year at FY
88/89 accession rates (330,000 Enlistees).” It is axiomatic, given the current structure and
functioning of the U. S. Military, that no matter what other criteria are judged to also be
important for prediction in the selection and classification system, training success will

always be relevant.

Many studies reviewed as part of the present effort document the importance of
first—term attrition as another relevant criterion. First-term attrition is a broader criterion
than attrition from training for it includes performance on first and subsequent military job
assignments - generally up to 48 months of service. The relevance of first-term attrition is
established in much the same way as training success; that is, the cost-avoidance

associated with recruiting and training replacements.
Classification

Discussion of classification begins with the Services’ unique systems and their particular
groupings of related military jobs, occupations, and career ladders. The basis of the grouping
or clustering of entry-level enlisted jobs differs considerably from Service to Service; but in
all cases, the jobs are clustered by the ASVAB aptitude composite used to select for entry

into the job or occupational area.

The Air Force, comprising about 20% of the total Military Force, has over 200
occupational specialties (Air Force Specialty Codes - AFSCs); the Army, with slightly less
than half of the annual DoD accessions, has over 350 Military Occupational Specialties
(MOSs); the Navy, representing 22% of accessions, has over 200 Ratings; and the Marine
Corps, at about 11% of accessions, has over 35 major MOSs. Given the large classification
problem facing the Military Services, it is surprising that few studies have focused on the
efficiency with which the classification composites classify recruits. Some notable

exceptions to this are discussed below.

Exceptional research attention given to classification efficiency is exemplified in studies
by Albert (1980); Alley, Treat, and Black {1988); Harris (1976); Maier (1982); Maier and
Fuchs (1969, 1972, & 1978); and Maier and Truss (1983, 1985). These studies all clustered
jobs or job families. Most of these reports followed the theory of differential classification as
originally proposed by Brogden (1955).
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According to the theory of differential classification, if each aptitude composite's
validity is maximized in terms of its absolute validity, then there will be a maximization of the
predicted performance of individuals within a cluster of specialties using the given
composite. The maximized predicted performance of jobs will in turn lead to maximized
differences between job clusters in predicted performance, thus maximizing the differences

in validities between clusters of jobs with differing composites (differential validity).

The reliance of the Services on the theory of differential classification has important
ramifications. It assumes that specific abilities can be measured and assessed for prediction
of situationally specific criteria. The implications of this assumption will be discussed in

Section V: Construct Validity Studies.

The Services also use differing standards and differing levels of the same standard (e.g.,
physical and moral standards) to select and classify individuals for entry into different
occupations, as well as differing aptitude standards for the same type of job or occupational

specialty. Eitelberg et al. {1984) discussed these differences in detail.

Complicating the problem of classification are differences between stated operational
standards and the informal standards that are used by Service recruiters to select applicants.
These informal standards operate to adjust the flow of applicants to the Services and are
generally hidden from public view (Waters et al., 1987). These practices result in restricting

variance, thus leading to poor estimates of validity.

Opportunities Created by Major Policy Changes and "Mistakes”

Mentioned earlier was the fact that Military manpower policy changes affect the
observed relationship among aptitude predictors and criteria. Major manpower policy
changes in the late 1960's and early 1970’'s effected under the rubric of "Project 100,000"
adjusted the enlisted aptitude standards to accept individuals in the lower aptitude ranges
who would not have previously qualified for entry into the Armed Forces. This policy change
provided an opportunity to examine the performance of otherwise unqualified recruits
against criteria which included training success, first-term attrition, and job performance.

Studies examining the performance of these individuals are reviewed here.
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Ramsberger and Means (1987) summarized the overall findings from studies of Project

100,000 new mental standards (NMS) men as follows:

The NMS men did not perform as well as the overall control group in a number
of significant ways. NMS men were more likely than control group members
to recycle through basic training (Navy, Marine Corps, Air Force), and to need
remedial training (Army, Navy, Air Force). They were less likely to complete
skill training (Marine Corps and Air Force), and to be eligible for re-enlistment.

{(p. vi)

In general, these differences remained even when the comparison group was
limited to those in the lowest aptitude-qualified category. (p. vi)

Ramsberger and Means went on to report the results of within-military-job comparisons
of NMS men. According to their analysis, there were fewer differences between the NMS
men within job, but there were significant differences between performance of NMS men in
high-skill and medium-skill jobs (more cognitively complex) than their performance in

low-skill jobs.

A second event--discovery of an error in the ASVAB Forms 5, 6, and 7 AFQT score-scale
in 1979--presented another opportunity to study performance of otherwise ineligible men.
Military personnel researchers capitalized on the opportunity provided by both of these
events over the years with a large number of studies of what Greenberg (1980) termed
"Potential Ineligibles (Pls)." Results of studies capitalizing on both of these events (DoD,
1969; Greenberg, 1980; Grunzke, Guinn, & Stauffer, 1970; Plag & Goffman, 1967; Plag,
Goffman, & Phelan, 1967; Plag, Wilkins, & Phelan, 1968; Ramsberger & Means, 1987;
Shields & Grafton, 1983; Vineberg, Sticht, Taylor, & Caylor, 1971; and Vineberg & Taylor,
1972) indicated the training performance of Category IV enlistees nearly equaled that of
control groups, with 95% of the new standards men completing basic training as against
98% for a control cohort across all Services. The attrition rates from entry-level technical
training schools told a somewhat different story, with 10% of the new standards enlistees

leaving entry-level training, versus about 4% in the control group.

The findings regarding Pls admitted during the period of improper ASVAB-AFQT scaling

were summarized by Ramsberger and Means (1987) as follows:

There was little variance in the performance of the Pis and the control groups
on any of the four variables [attrition, promotion, re-enlistment eligibility,
re—enlistment propensityl. This would indicate that minor adjustments to
selection standards are unlikely to have a major impact on the Services, at
least in the dimensions included in the present study.
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Large differences were found between high school graduates and
non-graduates. Graduates were less likely to leave service prematurely,
somewhat more likely to reach grade E-4 or above within three years, and
more likely to be eligible for re-enlistment. Generally, graduates and
non-graduates were just as likely to re-enlist when eligible to do so. Although
the attrition, promotion, and re-enlistment eligibility/propensity rates varied
widely by Service, the graduate, non-graduate differences were found across
Services.

In regard to job complexity, the magnitude of the Pl/control group differences
was similar across complexity levels. However, contrary to expectations,
performance as indicated by the four suitability variables was actually better in
medium- and high-complexity occupations than it was in low-complexity
occupations. (p. viii)

lil. CRITERION-RELATED VALIDITY STUDIES

Aptitude and the possession of a high school diploma are the two predictors used to
gauge the quality of the Services' new recruits (Lawrence, 1984). For purposes of the
present review, discussions of studies of the predictive validity of ASVAB-derived aptitude
measures will be grouped according to the criterion employed (i.e., prediction of attrition
from training, prediction of first-term attrition, and prediction of other job performance
criteria). Validity for civilian occupations and synthetic validity will also be discussed. First,
however, this section will address criterion problems in general, as well as the reliability of

predictor and criterion measures.

Criterion Problems and Sources of Contamination

Wagner, Dirmeyer, Means, and Davidson {1982) provided an overview of the types of
criterion problems experienced with military studies. They discussed the problems
associated with various types of alternate criteria. Use of training attrition as a criterion, for
example, has some unknown amount of contamination. Categorization of training attrition
by the Military personnel systems into medical, administrative, academic, or motivational
{disciplinary actions) is to some unknown extent inaccurate. In this respect, validity studies
in the Military Services are like other validity studies in which criterion contamination

presents problems of interpretation.
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A criterion problem unique to military validity studies is the issue of managed attrition
rates in training. That is, the rates are held to Service-specific limits by "washing back” new
recruits ({recycling recruits through specific blocks of a training program) rather than failing
them when the Service requirement for force manning is extremely high or the recruiting
market is extremely poor. This factor also contributes to the contamination of training

success criteria (Wagner et al., 1982).

The Services have long been involved in a search for other relevant criteria as well as
predictors. This has been true not because training success is irrelevant or ASVAB
composites do not predict well, but because there are other criteria and associated
predictors relevant to different types of personnel policy decisions. As an example,
educational status (possession of a high school diploma) is well established in the literature
(DoD, 1981a; Flyer & Elster, 1983; Guinn, 1977; Hiatt & Sims, 1980; Kantor & Guinn,
1975; Lawrence, 1984; Martin, 1977) as highly related to first-term attrition as well as to
training attrition (pass/fail). In fact, failure to complete the first term of enlistment and

failure or success in training are the criteria most often used in the Military.

Reliability of Criterion Measures

Only two studies were found that make assumptions about the reliability of criteria
measures used routinely by the Military: Foley (1986) and Lee and Foley (1986), who
assume a final technical school grade has a reliability of .90. This assumption is not
particularly unreasonable, but there is no way to determine if it is correct. Recent efforts to
develop job-performance-related measures have included reliability estimates of these

measures or the raters in these methods.

Reliability of ASVAB Subtests and Composites

All the major forms of reliability estimates have been studied and reported in the
literature for the ASVAB subtests and composites. The most frequently used forms of
reliability estimates--Coefficient Alpha (in the KR-20 form for dichotomously scored items) as
an internal consistency measure, and the alternate forms (and parallel forms) estimates of
the reliability of subtest and composite scores--provide important information about the precision
of measurement obtained with ASVAB subtests and composites. The reliability of a measure
sets a limit on the validity of that measure. As shown in the formula below, the correlation

between a predictor and a criterion, the validity coefficient, r ,, is limited in order of magnitude
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by the product of the square roots of the reliability coefficients for the predictor (r,,) and the

criterion (ryy):

Iy
ftyx = ———————
S Sy

KR-20 estimates of the reliability set the upper limits of the reliability coefficients for the
measurement model most frequently used in the military personnel research community--the
domain sampling model {Nunnally, 1978). The alternate forms reliability estimates provide
an indication as to whether the tests are measuring relatively time-stable attributes of
individuals. The close agreement between ASVAB internal consistency estimates of
reliability and other reliability estimates reported in the literature are reassuring from this

perspective.

To interpret validity information properly, reliability estimates for as many forms of the
ASVAB as possible were garnered from the published literature; these are presented in
Appendix B. Reliabilities for ASVAB Forms 1-3 are presented in Appendix B for historical
comparison, as is the same reliability information for Forms 5, 6, and 7. Appendix B also
contains alternate forms reliability estimates for ASVAB Forms 8, 9, and 10 with ASVAB
Form 11a from the follow-on set of ASVAB Forms 11, 12, and 13 implemented in 1984.

Subtest reliability estimates, generally in the form of internal consistency coefficients,
are provided for the sake of completeness (Ree et al., 1982). However, the parallel forms
and alternate forms estimates of reliability, which are more relevant for selection and
classification composites (parallel forms estimates), are presented in Tables 6 and 7. These
estimates correlating Form 8a with Forms 9a, 9b, 10a, and 10b are taken from Palmer,
Hartke, Ree, Welsh, and Valentine (1988). internal consistency estimates from Ree, Welsh,
Earles, and Curran (in press) for ASVAB Forms 15, 16, and 17 are included in Appendix B,
and show values comparable to those of the subtests in Forms 11, 12, and 13. No studies
have yet been published which estimate the parallel or alternate forms reliability or test-

retest reliability of Forms 15, 16, and 17.
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The parallel forms reliability estimates indicated in Tables 6 and 7 show the lowest
reliability for the two speeded subtests in the ASVAB (NO and CS, .69 and .72,
respectively), and the lowest power subtest reliability for PC (.75), which is also the shortest

subtest at 15 items. As expected, the composites result in higher reliabilities because they

are longer.
Table 6. Parallel Forms Reliability Coefficients? (r) of Subtests and
Composites of ASVAB Form 8a with Forms 9a and 9b

SubtestsP r{9a) r{9b) Composites® r(9a) r(9b)
Gsd .79 .80 M .91 .90
AR .87 .87 A .88 .88
WK .88 .87 G .93 .91
PC .67 .67 E .93 .92
NO .70 72 AFQT (old)® .93 .92
CS .75 77
AS .84 .82
MK .84 .84
MC .78 77
El .72 .71

Note. From Armed Services Vocational Aptitude Battery (ASVAB): Alternate forms
reliability (Forms 8, 9, 10, and 11) (p.10) by P. Palmer, D. D. Hartke, M. J. Ree, J. R. Welsh,
and L. D. Valentine, Jr., 1988, Brooks AFB, TX: Manpower and Personnel Division, Air
Force Human Resources Laboratory.

aThe estimates of the reliability coefficients are correlations with Ns' ranging from 690 to
3,860 in Form 9a and from 680 to 3,959 in Form 9b.

bRaw scores used to estimate r.

¢Standard scores used to estimate r.

dgee Table A-2 for subtest abbreviations and Table A-5 for composite abbreviations.
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Table 7. Parallel Forms Reliability Coefficients? (r)
of Subtests and Composites of ASVAB Form 8a with Forms 10a and 10b.

Subtestsb r{10a) r(10b) Composites® r(10a) r(10b)
GSd .80 .80 M .92 .91
AR .86 .86 A .87 .87
WK .87 .87 G .92 .92
PC .69 .69 E .92 .92
NO .72 72 AFQTb .92 .92
CS .75 .75

AS .83 .83

MK .84 .84

MC .78 .70

El .70 .70

Note. From Armed Services Vocational Aptitude Battery (ASVAB): Alternate forms
reliability (Forms 8, 9, 10, and 11) (p.10) by P. Palmer, D. D. Hartke, M. J. Ree, J. R. Welsh,
and L. D. Valentine, Jr., 1988, Brooks AFB, TX: Manpower and Personnel Division, Air Force
Human Resources Laboratory.

aThe estimates of the reliability coefficients are correlations with Ns ranging from 1,056 to
6,473 in Form 10a and from 1,047 t0 6,538 in Form 10b.

bRaw scores used to estimate r.

¢Standard scores used to estimate r.

dFor subtest abbreviations see Table A-2; for composite abbreviations see Table A-5.

Test-retest reliabilities of ASVAB Forms 8, 9, and 10 were examined by Friedman,
Streicher, Wing, Grafton, and Mitchell (1983) for a sample of approximately 30,000 Army
applicants in 1981. The authors indicated that the test-retest scores of applicants were
relatively stable, but that the speeded tests showed the effects of practice. This may be
arguable, as their results may be more simply explained as regression to the mean. Their

findings also indicated that the AFQT was the most stable of all Service composites.

Because the ASVAB is used as a counseling tool in the DoD Student Testing Program,
the reliability estimates for the high school composites for Forms 8, 9, and 10 are presented
in Table 8 to aid in the interpretation of the High School ASVAB summary validity
information presented at the end of this section. The alternate-forms reliabilities for ASVAB
Forms 8, 9, and 10 are uniformly high, and of about the same order of magnitude as the
Mechanical, Administrative, General, and Electronics (MAGE) composites used by the
Services in the operational or production selection and ciassification testing system. Casual

inspection of the reliabilities do not indicate any systematic gender or school-grade-related
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differences in the high school composite reliabilities. The reliability of the Mechanical and
Crafts composite is somewhat lower for females than for males, but all reliability estimates

for the composites are of the same general order of magnitude.

Table 8. Alternate-Forms Reliability Coefficients for
High School Composites--ASVAB Forms 8, 9, and 10 by Gender and Grade Level

Grade Grade Two-Year Youth
Composite 11 12 college population
Men

Academic Ability .94 .93 .88
Verbal .94 .93 .89
Math .93 .93 .92
Mechanical and Crafts .92 .92 .91
Business and Clerical .94 .93 .90
Electronics and

Electrical .94 .93 .92
Health, Social,

and Technology .95 .94 .92

Women

Academic Ability .92 .93 .88
Verbal .93 .93 .89
Math .91 .91 .90
Mechanical and Crafts .84 .86 .88
Business and Clerical .93 .92 .90
Electronics and

Electrical .91 .92 .90
Health, Social,

and Technology .92 .92 .90

Combined

Academic Ability .93 .93 .88 .94
Verbal .93 .93 .89 .94
Math .92 .92 .92 .94
Mechanical and Crafts .89 .90 .92 .93
Business and Clerical .94 .93 .90 .94
Electronics and

Electrical .93 .93 .92 .94
Health, Social,

and Technology .94. .93 .93 .95

Note. From Counselors Manual for the Armed Services Vocational Aptitude Battery
Form 14 (p. 85) 1984, North Chicago, IL: United States Military Entrance Processing
Command.
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Data Analysis

Despite the multitude of complications arising from the nature of the military selection
and classification systems, sufficient uniformity and large enough sample sizes exist to allow
meaningful examination of the validity of ASVAB composites. Though the Services use
many different classification composites (as indicated in Table 4 and Appendix A), some
composites have historically been defined in identical or similar fashion: the General, (G or
GT) composite, the Administrative or Clerical (A or CL) composite, the Electronics (E or EL)
composite, and the Mechanical (M or GM) composite. These aptitude composites are used
to select and classify new recruits into occupational areas. MAGE composites have been
used by the Air Force to cluster entry-level jobs since the early 1950's (Alley et al. 1988).
They are used here to summarize training and job performance validity results across the
Services, along with validity information on the AFQT and other specific Selector Aptitude

Indices (SAls) that are neither MAGE nor AFQT composites.

All studies containing criterion-related validity information were examined to determine
if they contained sufficient informatioh to allow validity coefficients from a given study to be
aggregated with other studies’ validity data relevant to a particular type of criterion. This
meant that if a study's reported validity coefficients were to be aggregated with those of
other studies, certain information had to be supplied: the sample size relevant to each
validity coefficient, the ASVAB form involved, a clear indication of the type of criterion used,

and whether or not the validity coefficients were corrected for restriction in range.

The aggregation of validity information proceeded as follows. The validity coefficients
were averaged across jobs within a given study at either the subtest level (if the study report
contained Ns for each subtest for each job) or composite level, for each type of criterion
reported. Each study that provided sufficient information was summarized in the manner
depicted in Table 9. The validity coefficients across studies were then aggregated at either
the subtest or composite level, for each major type of criterion. The meta-analyses used in
this study did not correct for various types of error as recommended by Hunter et al. (1982).
Instead, the authors used simple aggregation of the validity information as recommended by
Mullins and Rosenthal (1985).
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Table 9 provides study summary information for the validity study of 100 Navy jobs by
Booth-Kewley, Foley, and Swanson (1984) for ASVAB Forms 8, 9, and 10. Each of 25 other
studies having sufficient information to permit the aggregation of their validity data is
summarized in a separate table in Appendix C, with the same type of information as
indicated in Table 9. Specifically, this information consists of a weighted average correlation
or validity coefficient for each subtest or composite across all jobs in the specific study, the
weighted standard deviation of the correlation coefficients for a specified subtest or
composite, the total N for each of the averaged correlation coefficients, the number of
validity coefficients used in the averaged value, and the Binomial Effect Size Display which is

discussed below.

For Table 9, the averaged validity (uncorrected) of a composite or subtest, across
military jobs examined within the study, is listed under the column "Mean r." The next
column gives the standard deviation of the corresponding average validity coefficients,
weighted by the frequency or sample size applicable to each specific job. All averages of
correlations were done after Fisher's r to Z transformations. The authors realize there is
some controversy surrounding the use of the Fisher's Z transformation (James et al. 1986;
Schmidt et al. 1988) but, as discussed previously, elected to use the transformation for
convenience. The next two columns in Table 9 show the total number (N) of subjects on
which the averaged correlation was based, and then the number of jobs (number r's)
compriéing the within-study averaged validity coefficient. The last two columns give the
Binomial Effect Size Display (BESD) as presented by Rosenthal and Rubin (1982). Rosenthal
and Rubin have proposed the BESD as a way of directly interpreting the effect size as a
proportional change in 1 percentage point of one variable related to change in another. Itis
defined as: BESD = (.50 + r/2). In other words, the BESD is the proportional increase in
success rate for a given observed correlation. Thus, a validity coefficient of r = .30 would
result in a BESD of a change from a 35% (BESD = .50 - .30/2) success rate to a 65% (BESD
= .50 + .30/2) success rate. The range of correlation coefficients indicated in the last two
columns of Table 9 represents another way of viewing the effect size, or validity. In the
case of analyses of effects sizes in validity studies, the larger the r, the greater the effect

size.
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Table 9.

Study Validity for ASVAB Forms 8, 9, and 10, Composites and Subtests,
for Navy Schools (by Course Selector Composite)

Mean? Standard® Total Number BESD
Composite r deviation N r's range
M .326 .025 8,035 9 .342 .657
A .246 .065 8,035 9 .377 .623
G .354 .068 8,035 9 .322 .677
E .391 .049 8,035 9 .304 .696
SAl .347 .077 8,035 9 .327 .673

Type A Schools (General Technical Composite) Final School Grade (FSG) by Subtest

(GS)
(AR)
(WK)
(PC)
(NO)
(CS)
(AS)
(MK)
(MC)
(EI)
(VE)

(GS)
(AR)
(WK)
(PC)
(NO)
(CS)
(AS)
(MK)
(MC)
(El)
(VE)

(GS)
(AR)
(WK)
(PC)
(NO)
(CS)
(AS)
(MK)
(MC)
(ED)
(VE)

.397
.466
.385
.352
.208
.254
.309
.464
.374
.341
412

.128
.156
.085
.085
.110
112
.130
123
.138
.093
.085

4,098
4,098
4,098
4,098
4,098
4,098
4,098
4,098
4,098
4,098
4,098

11
11
11
11
11
11
11
11
11
11
11

Type A Schools (Mechanical Composite) FSG by Subtest

.400
.458
.389
.399
.085
.187
427
441
.470
.390
417

.218
.162
.235
.206
.098
127
.130
.151
.209
191
.246

1,464
1,464
1,464
1,464
1,464
1,464
1,464
1,464
1,464
1,464
1,464

OOV CLCOVCOOWO

Type A Schools (Electronics Composite) FSG by Subtest

521
.578
.482
.465
.165
.246
409
.639
.499
.503
.510

.125
107
.188
.085
129
112
.066
.158
.068
.161
176

30

973
973
973
973
973
973
973
973
973
973
973

(o) NerRerNerNerNerNorNerRerRerRepl

.301
.267
.308
.324
.396
.373
.346
.268
.313
.329
.294

.300
271
.306
.300
457
.406
.287
.280
.265
.305
.291

.239
211
.259
.267
418
377
.295
.181
.251
.249
.245

.301
.267
.308
.324
.396
.373
.346
.268
.313
.329
.294

.300
271
.306
.300
.457
.406
.287
.280
.265
.305
291

.761
.789
741
.733
.582
.623
.705
.819
.749
.751
.755




Table 9. (Continued)

Mean? Standardb Total Number BESD

Composite r deviation N r's range
Type A Schools (Administrative Composite) FSG by Subtest
({GS) .369 .055 916 4 .316 .684
{AR) 410 .077 916 4 .295 .705
(WK) .323 .080 916 4 .339 .661
(PC) .284 .056 916 4 .358 .642
(NO) .180 .048 916 4 .410 .590
(CS) .194 .072 916 .4 .403 .597
(AS) .316 .076 916 4 .342 .658
{(MK) .361 .038 916 4 .320 .680
(MC) .385 .063 916 4 .308 .692
(E1) .3b5 .062 916 4 .323 .677
(VE) .340 .074 916 4 .330 .670
Type A Schools (Electronics Composite) Time to Completion (TTC) by Subtest
(GS) -.295 .049 4,243 7 .647 .647
{AR) -.401 .046 4,243 7 .701 .701
{(WK) -.306 .042 4,243 7 .653 .6563
(PC) -.275 .068 4,243 7 .637 .637
{(NO) -.246 .051 4,243 7 .623 .623
(CS) -.280 .072 4,243 7 .640 .640
(AS) -.294 .053 4,243 7 .647 .647
{(MK) -.373 .038 4,243 7 .686 .686
(MC) -.317 .076 4,243 7 .659 .659
(ED) -.307 .048 4,243 7 .654 .346
(VE) -.312 .0b4 4,243 7 .656 .344
Type B Schools {Electronics Composite} TTC by Subtest

(GS) -.282 .025 5,941 3 .641 .359
(AR) -.333 .032 5,941 3 .667 .333
(WK) -.280 .062 5,941 3 .640 .360
{PC) -.266 .050 5,941 3 .633 .367
{(NO) -.207 .035 5,941 3 .603 .397
(CS) -.216 .065 5,941 3 .608 .392
(AS) -.268 .064 5,941 3 .634 .366
{MK) -.320 .055 5,941 3 .660 .340
(MC) -.293 .046 5,941 3 .646 .354
(El) -.291 .042 5,941 3 .646 .354
(VE) -.304 .051 5,941 3 .652 .348
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Table 9. (Continued)

Mean? Standardb Total Number BESD

Composite r deviation N r's range
Type BE Schools TTC by Subtest
(GS) -.464 .069 10,433 25 .732 .268
(AR) -.590 .120 10,433 25 .795 .205
(WK) -.393 .066 10,433 25 .697 .303
(PC) -.377 .092 10,433 25 .689 .311
(NO) -.312 .092 10,433 25 .656 .344
(CS) -.329 .095 10,433 25 .664 .336
(AS) -.370 .078 10,433 25 .685 .315
{(MK) -.629 127 10,433 25 .814 .186
(MC) -.485 .075 10,433 25 .742 .258
(El) -.404 .141 10,433 25 .702 .298
(VE) -.419 .066 10,433 25 .710 .290
Type BE/E Schools (AR+ 2MK + GS Composite) TTC by Subtest
{GS) -.349 .084 4,164 12 .675 .325
(AR) -.520 .082 4,164 12 .760 .240
{WK) -.359 .073 4,164 12 .679 .321
(PC) -.338 .051 4,164 12 .669 .331
{(NO) -.284 .069 4,164 12 .642 .358
{CS) -.286 .073 4,164 12 .643 .357
(AS) -.328 .082 4,164 12 .664 .336
(MK) -.640 .085 4,164 12 .770 .230
(MC) -.409 .080 4,164 12 .704 .296
(El) -.387 .082 4,164 12 .694 .306
(VE) -.371 .072 4,164 12 .686 .314
Type BE/E Schools (Multiple Composite) TTC by Subtest

(GS) -.393 .149 4,535 15 .696 .304
(AR) -.486 .167 4,535 15 .743 .257
(WK) -.387 .121 4,535 15 .693 .307
(PC) -.382 117 4,535 15 .691 .309
(NO) -.243 .080 4,535 15 .621 .379
(CS) -.296 .083 4,535 15 .648 .352
(AS) -.376 .097 4,535 15 .688 .312
{MK) -.459 .1562 4,535 15 .729 271
(MC) -.420 .098 4,535 15 .710 .290
(El) -.406 .154 4,535 15 .703 .297
(VE) -.406 116 4,478 14 .703 .297
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Table 9. (Concluded)

Mean3 StandardP Total Number BESD
Composite r Deviation N r's range

FSG against AFQT

AFQT (Whites) .408 141 3,346 8 .296 .704
AFQT (Blacks) .204 .118 715 8 .398 .602
AFQT (Males) .367 .202 2,816 8 .316 .684
AFQT (Females) 423 .182 633 8 .288 .712

Note. The data are from Predictive validation of the Armed Services Vocational Aptitude
Battery (ASVAB) Forms 8, 9, 10, against 100 Navy schools (NPRDC-TR- 85-15) by S. Booth-
Kewley, P. P. Foley, and L. Swanson, 1984, San Diego, CA: Navy Personnel Research and
Development Center.

aUncorrected.

bweighted by study sample size.

The study-by-study validity information was then aggregated at the appropriate level of
the predictors--subtest or composite--and summarized in the manner shown in Table 10 for
ASVAB Forms 8, 9, and 10 subtests. Table 10 is discussed in greater detail in the section

on subtest-level validity.

Table 10. ASVAB Forms 8, 9, and 10 Subtests Effect Sizes
(Validities?) Against Final School Grade

Mean? Total Number BESD¢

Subtests r's SDb N r's range

GSd .64 .35 52,215 13 .18 .82
AR .64 .25 52,215 13 .18 .82
WK 63 .29 52,272 13 .19 .84
PC .64 .40 52,215 13 .18 .82
NO .49 .26 52,215 13 .26 .74
CS .44 A7 52,215 13 .28 .72
AS .49 .19 52,215 13 .25 .75
MK .63 .25 52,215 13 .19 .81
MC .68 .25 52,215 13 .21 .79
El .60 .38 52,215 13 .20 .80

aAll subtest validities individually corrected for restriction in range, based on Fisher's r to
Z transformations for mean validities.

bWeighted by sample size.

cBinomial Effect Size Display.

dDefinitions of subtest abbreviations are found in Table A-2.
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Prediction of Training Success

Though individual subtests of the ASVAB are never used in isolation to make personnel
selection and classification decisions, validity information on subtests is presented and
discussed because it contributes to the overall validity of the battery. All summary
criterion—related validity evidence presented in this section is divided into three major types
of training criteria: technical training final school grade (FSG), self-paced technical training
time-to-completion (TTC, usually measured in days), and training attrition {measured as
pass/fail or graduated/not graduated). Training attrition will be discussed in the job

performance section under attrition-related studies.

Final School Grade (FSG)

Subtest Validity. Table 10 displays mean validity correlation coefficients, sample sizes,

and standard deviations (weighted by study sampie sizes) of subtest validity correlations of
ASVAB Forms 8, 9, and 10 against FSG. The correlations in Table 10 represent averaged
validities corrected for restriction in range, from Weltin and Popelka (1983) for Army
occupations; from Booth-Kewley, (1984b), Booth-Kewley et al. (1984), and Curtis,
Booth-Kewley, and Swanson (1984} for Navy occupations; from Maier and Truss (1983) for
Marine Corps specialties; and from Jones (1988) for a sample of Air Force occupations.
Fisher's r to Z transformation was performed before averaging and then the averaged Z value
was back—transformed. Table 11 provides an "author” table to inform the reader as to the
sources of the data and the extent of the contribution of each individual study to the

averaged validity values and to the number of military jobs from each individual study.

There are no surprises in the data in Table 10, with the possible exception of the
noticeably lower averaged validity for the AS subtest. The lower validities for the two
speeded subtests (NO and CS) are consistent with their relatively lower reliability. These
results are also consistent with the results of validity generalization studies (Jones, 1988;

Rossmeissl & Stern, 1983; see discussion of validity generalization in Section V).
The most striking feature of Table 10 is the order of magnitude of the corrected subtest

validities compared to the uncorrected composite validities. Subtest validities should be

interpreted in the context of the observed variability of the subtest coefficients--all have
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Table 11. Author Table for ASVAB Forms 8, 9, and 10 for
Subtests Against Final School Grade (Table 10)

No. of
Subtests Entries Authors
All 1 Booth-Kewley, S. (1984h)
(except VE) 4 Booth-Kewley, S., Foley P. P., and
Swanson, L. (1984)
2 Curtis, J. S., Booth-Kewley, S.,
and Swanson, L. (1984)
1 Maier, M. H., and Truss, A. R. (1983)
4 Jones, G. E. (1988)
1 Weltin, M. M. and Popelka, B. A. (1983)
VE 4 Booth-Kewley, S., Foley, P. P., and

Swanson, L. {1984)
2 Curtis, J. S., Booth-Kewley, S., and
Swanson, L. (1984)

higher standard deviations when compared to the standard deviations of the validity
coefficients of the composites discussed in the next section. This is expected because the
composites have higher reliabilities than individual subtests, as well as larger average sample
sizes. Minimum and maximum subtest validity coefficients in all these studies were
corrected for restriction in range and represent validities against FSG for specific

occupational specialties.

There is Service-by-Service variation in the subtest validity coefficients that is not
apparent from the aggregated coefficients displayed in Table 10. In general, the magnitude
of the Army coefficients ranged from lows of .36 for AS to highs of .55 for AR in Weltin and
Popelka (1983); for the Air Force study (Jones, 1988) the range was from .40 for AS to .84
for AR ; for the Navy (Booth-Kewley et al., 1984), the range was from .36 for NO to .85 for
MK.

The Army validities were uniform and in the .40s to mid .50s (corrected for restriction in
range); the Air Force validities were higher and showed more variability between subtest
validities across Air Force jobs in each of the four Air Force occupational
clusters——Mechanical (M), Administrative (A), General (G), and Electronics (E}). By
comparing averaged validities across jobs and across Services, these differences are

observed. For this reason, study by-study information is provided in Appendix C.



Subtest and composite validity information for the first generation of the ASVAB (Forms
1, 2, 3) and for the second generation of the ASVAB (Forms 5, 6, 7) is presented for the
three major types of training criteria (FSG, TTC, and Job Performance) in Appendices D, E,

and F, respectively. These appendices also contain author tables similar to Table 11.

Composite Validity. The Services' selection and classification composite data from

studies with criterion-related validity information were analyzed according to common
groupings across the four Services. Four of the classification composites (M, A, G, and E)
have used common subtest definitions over the years and consequently provided a
convenient way of summarizing composite validity across Services. Table 12 summarizes
for ASVAB Forms 8, 9, and 10 the composite effect sizes (validity r's) for the MAGE
composites, for the AFQT, and for averaged coefficients across the Selector Aptitude
Indexes (SAIls) (for uncorrected composite validities). Table 13 contains the author table
corresponding to Table 12. For purposes of comparison, ASVAB Forms 8, 9, and 10
composite validities, corrected for restriction in range, are presented in Table 14 (from one

large study--Booth-Kewley et al., 1984).

Table 12. ASVAB Forms 8, 9, and 10 Composites Effect Sizes (Validities?)
Against Final School Grade

Composites Mean Total Number BESD¢
(uncorrected) r's SDb N r's range
AFQT .44 .09 224,048 19 .28 .72
Mmd .47 .06 216,011 16 .27 .73
A .46 11 151,665 14 .27 .73
G .54 12 35,111 12 .23 .77
E .48 .08 174,816 15 .26 .74
SAl 47 .08 419,790 13 .26 .74
VE 44 .07 8,389 6 .28 .72

3All validities individually corrected for restriction in range.
bweighted by sample size.

¢Binomial Effect Size Display.

dComposite abbreviations are found in Table A-5.
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Table 13. Author Table for ASVAB Forms 8, 9, and 10 for Composites
Against Final School Grade (Table 12)

No. of
Composites entries Authors
M 1 Booth-Kewley, S., Foley, P. P., and
Swanson, L. (1984)
1 Maier, M. H., and Truss, A. R. (1983)
4 Mclaughlin, D. H., Rossmeisst, P. G., Wise,
L. L., Brandt, D. A., and Wang, M. (1984)
A 1 Maier, M. H., and Truss, A. R. (1983)
3 McLaughlin, D. H., Rossmeissl, P. G., Wise,
L. L., Brandt, D. A., and Wang, M. (1984)
G 1 Booth-Kewley, S., Foley, P. P., and
Swanson, L. (1984)
1 Maier, M. H., and Truss, A. R. {1983)
E 1 Booth-Kewley, S., Foley, P. P., and

Swanson, L. (1984)
1 Maier, M. H., and Truss, A. R. (1983)
3 Mcl.aughlin, D. H., Rossmeissl, P. G., Wise,
L. L., Brandt, D. A., and Wang, M. (1984)
4

SAl Booth-Kewley, S., Foley, P. P., and
Swanson, L. (1984)
2 ' Maier, M. H., and Truss, A. R. (1983)
10 McLaughlin, D. H., Rossmeissl, P. G., Wise,
L. L., Brandt, D. A., and Wang, M. (1984)
Table 14. ASVAB Forms 8, 9, and 10 Composites Against Final
School Grade Corrected for Restriction in Range
Mean Total Number BESD
Composite? r's sp? N r's range
AFQT .50 .07 8,035 9 .25 .60
M 47 .09 8,035 9 .26 .74
A .37 .06 8,035 9 .32 .68
G .52 .08 8,035 9 .24 .76
E .54 11 8,035 9 .23 .77

Note. The data are from Predictive validation of the Armed Services Vocational Aptitude
Battery (ASVAB) Forms 8, 9, and 10 against 100 Navy schools (NPRDC-TR-85-15) by S.
Booth-Kewley, P. P. Foley, and L. Swanson, 1984, San Diego, CA: Navy Personnel Research
and Development Center.

aDefinitions for abbreviations are found in Table A-b.

bweighted by sample size.
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Table 15 shows the average validity for the M, A, G and E composites for ASVAB Forms
11, 12, and 13 estimated from validities of ASVAB Forms 8, 9, and 10 from one study by
Maier and Truss (1985). The corrected MAGE composite validities shown in Table 14 for
ASVAB Forms 8, 9, 10 are slightly lower in magnitude than the corrected composite
validities for ASVAB Forms 11, 12, and 13 indicated in Table 15. There is no obvious
explanation for this, but it is important to point out that the ASVAB Forms 11, 12, and 13
composite validities are estimated, and that both sets of aggregated composite validities are

corrected for restriction in range.

Table 15. ASVAB Forms 11, 12, and 13 Composites Against Final
School Grade Corrected for Restriction in Range

Mean Total Number BESD

Composites? r SDb N r's range
M .57 .10 16,478 §) .22 .78
A .59 11 16,478 6 .21 .79
G .61 .08 16,478 6 .20 .80
E .61 .10 16,478 6 .19 .81

Note. The data are from Validity of the Armed Services Vocational Aptitude Battery
Forms 8, 9, and 10 with applications to Forms 11, 12, 13 and 14 (CNR-102) by M. H. Maier
and A. R. Truss, 1985, Alexandria, VA: Center for Naval Analyses.

aWeighted by sample size.

bDefinitions for abbreviations are found in Table A-5.

The uncorrected composite validities for final school grade are iower in magnitude for
ASVAB Forms 6 and 7 (summarized validity information included in Appendix D) than for
ASVAB Forms 8, 9, and 10 indicating some improvement in prediction from the previous

generation.

The generally lower validity of the A composite for predicting FSG is a consistent finding
across‘generations of the ASVAB. Some portion of this lower validity can be attributed to
the A composite's consistently lower reliability. The lower reliability and validity of the A
composite is probably because over the years, the Services have consistently constructed
the A composite with as many speeded subtests as are available in the battery, in the belief
that speeded tests should be good predictors of success in administrative and clerical jobs.
These data clearly indicate a consistent trend across forms of the ASVAB that show not only
less reliability, but consistently less predictive validity for the A composite. The finding of
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less predictive validity for clerical or administrative composites is consistent with findings in
the literature that speeded tests are more sensitive to administration conditions (McLaughlin,
Rossmeissl, Wise, Brandt, & Wang, 1984; Sims & Hiatt, 1981; Wegner & Ree, 1985).

While investigating the validity of ASVAB Forms 8, 9, and 10 for predicting final school
grades, Wilbourn, Valentine, and Ree (1984) found that the AFQT added .16 to the average
validity of the A composite, while adding only .07 to the M composite, .006 to the G
composite, and .006 to the E composite. Such a relatively large increment to the validity of
the A composite clearly indicates that the Services could do better in prediction fbr

administrative or clerical-type military occupations.

Investigations of specific, tailored, screening systems using ASVAB aptitude indices in
conjunction with other interest inventories and biographical, attitudinal, demographic and
educational variables have led to some general conclusions about the usefulness of the
ASVAB for prediction of training success (Flyer, 1988; Flyer & Elster, 1983; Guinn, Tupes, &
Alley, 1970a, 1970b; Guinn, Wilbourn, & Kantor, 1977; Leisey & Guinn, 1977; Oslund &
Clark, 1984; Valentine, 1977). The ASVAB aptitude indices predict training success very
well by themselves, as evidenced from the criterion-related validity studies. Aptitude indices
themselves seem to make the largest unique contribution to prediction of success in training
(May, 1986; Valentine, 1977); but other variables make more of a contribution to other
criteria, such as job performance or first-term attrition, the further away in time one moves
from entry-level training (Hawley, Mullins, & Weeks, 1977). Specific, tailored prediction can
almost always improve on the aptitude indices alone when non-cognitive ability
variables--particularly educational status, specially designed aptitude measures, or interest
measures or interest surrogates--are used in regression-weighted equations to predict

training success.

Time-to-Completion (TTC)

Table 16 shows the mean validity for each of the M, A, G, E, and AFQT composites and
the Selector Aptitude Indices (where these are different from either the MAGE or AFQT) for
ASVAB Forms 8, 9, and 10, for the TTC criterion.



Table 16. ASVAB Forms 8, 9, and 10 Subtests and Composites Effect Sizes
(Validities) Against Time-to-Completion (TTC)

Mean Total Number BESD
r's spa N r's range
SubtestsP

GS -.32 .15 41,970 9 .66 .34
AR -.43 .19 41,970 9 .72 .28
WK -.30 11 41,767 8 .65 .35
PC -.28 11 41,970 9 .64 .36
NO -.24 .06 41,970 9 .62 .38
CS -.26 .06 41,970 9 .63 .37
AS -.29 .09 41,970 9 .65 .36
MK -.44 .23 41,970 9 .72 .28
MC -.35 .13 41,970 9 .68 .32
El -.32 .10 41,970 9 .66 .34

Composites®

AFQT -.30 .04 30,334 8 .65 .35
M -.25 .03 30,334 8 .63 .37
A -.28 .03 30,334 8 .64 .36
G -.28 .05 30,334 8 .64 .36
E -.36 .07 30,334 8 .68 .32

ANeighted by sample size.
BDefinitions for abbreviations are found in Table A-2.
Mefinitions for abbreviations are found in Table A-5.

These data show a finding that is repeated across forms and generations of the ASVAB:
lower subtest and composite validities against this type of criterion. The data for this type of
validity are derived almost exclusively from Navy studies and represent the time required for
a new enlistee to complete a self-paced, entry-level technical training course. These data
are generally from Navy Type BE/E schools (electronics schools) and the consistently lower
validities may be due not only to greatly increased restriction in range of abilities for this type
of school, but also to peculiarities in the nature of this criterion. There is often no incentive
for smarter students to finish a self-paced course of instruction early, as they may have to
wait in dormitories for the next block of instruction to begin, or they may even be assigned to

undesirable special details such as sweeping or cleaning. There may be, therefore, some
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serious contamination in the criterion measure that is operating to restrict the amount of
observed variance in the validity correlations. That is, time-to-completion of a self-paced

course may be influenced by factors unrelated to a recruit’s ability.

Job Performance Measures as Criteria

Because many different types of job performance measures (JPM) have been employed
over the years, a simple and specific classification of these measures is not possible.
Instead, all measures of job performance (with the exception of first-term attrition, which is
discussed in a later section) were averaged together across all types of measures. More
detailed discussion of validity of composites against specific performance measures will
ensue where appropriate. This necessary averaging across varying types will have the effect
of introducing variance in the observed validities of the ASVAB for prediction of job
performance measures. Much of the JPM criterion information for ASVAB Forms 6 and 7
and ASVAB Forms 8, 9, and 10 is from the Army, which uses the Skill Qualification Test
(SQT) as a job performance measure. The SQT has two components: a hands-on

performance test and a written test of an incumbent's job knowledge.

Summary validity information for ASVAB Forms 8, 9, and 10 on the M, A, G, E, and
AFQT composites, and Selector Aptitude Indices for prediction of the JPM criterion are
presented in Table 17. These data are based on two studies--one Marine Corps study and
one Navy study--and are not averaged across studies, but are averaged across the jobs
within each of the two studies. The aggregated subtest and composite validities for ASVAB
Forms 8, 9, and 10 show high values for predicting the JPM criterion, The subtest-level
information comes from Maier and Hiatt (1984) and concerns the JPM validity of the ASVAB
Forms 8, 9, and 10 subtests (corrected for restriction in range) for only the hands-on portion
of a job performance test. The subtest validities are comparable, though somewhat lower in

magnitude, to the corrected subtest validities for the criterion of final school grade.
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Table 17. ASVAB 8, 9, and 10 Subtests and Composites Effect Sizes
(Validities) Against Job Performance Measures

Mean Total Number BESD
r She N r's range
Subtestsb

GS .56 294 2 .24 .76
AR .44 294 2 .32 .68
WK .52 294 2 .26 .75
PC .61 294 2 .19 .81
NO .50 294 2 .41 .59
CS .40 294 2 .30 .70
AS .45 294 2 .28 .72
MK .53 294 2 .27 .73
MC .57 294 2 .26 .74
El .52 294 2 .27 .73

Composites®

AFQT .35 .04 16,283 5 .32 .68
M 44 .04 65,193 5 .28 .72
A 44 .09 65,193 4 .28 .72
G .46 .03 65,193 3 .27 .73
E 47 .03 65,193 3 .27 .73
SAl .47 .05 65,193 9 .27 .73

Note. The data for subtests are from An evaluation of using job performance tests to
validate ASVAB gualification_standards (CNR-89) by M. H. Maier and C. M. Hiatt, 1984,
Alexandria, VA: Center for Naval Analyses. The data for composites are from Validation of
current alternative Armed Services Vocational Aptitude Battery (ASVAB) area composites,
based on training and Skill Qualification Test (SQT) information in fiscal year 1981 and 1982
(ARI-TR-651,AD-A156 807) (p. 22) by D. H. McLaughtin, P. G. Rossmeissl, L. L. Wise, D. A.
Brandt, and M. Wang, 1984, Alexandria, VA: Army Research Institute.

3No SD calculated for subtests.

bDefinitions for abbreviations are found in Table A-2.

¢Definitions for abbreviations are found in Table A-5.

The JPM corrected composite validities are of lower magnitude than the subtest
validities, but are less variable than the subtest coefficients. The validity coefficients were
corrected for restriction in range, but the study reports were not specific as to the type of
correction (multivariate or univariate), nor to the type of population. These validities result
from a single study by Mclaughlin et al. {1984). Most noticeable is that the AFQT
composite has lower validity for the job performance criterion compared to validities of the
MAGE composites. Such was not the case in the prediction of final school grade, where the
AFQT validity coefficients were similar to those for the other MAGE composites. The SQT
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performance measure is taken at a later point in time--after completion of initial training in
the recruit's first term. It may be that general trainability becomes a less important factor
later in time, and specific abilities and/or experience assume greater importance the longer a
recruit stays in a particular job. That the more specific aptitude area composites predict
such criteria better than the AFQT does is interesting and needs to be explored in future

validity research.

Though the composite results presented in Table 17 are based on only one study, they
are based on large sample sizes. These data represent analyses of the written portion of the
SQT for over 65,000 FY 81 and FY 82 Army recruits.

The effort to develop reliable and cost-effective job performance criteria came as a
result of the norming error referred to earlier in the historical perspective section of this
report. During its inquiry concerning the norming error (DoD, 1980), Congress learned that
aptitude scores were validated only against training success and not against criteria of job
performance. Congress subsequently required the Department of Defense to establish a link
between aptitudes (as measured by the ASVAB) and job performance. This continuing
criterion development effort has yielded useful validity data on the prediction of a variety of
job performance measures. A series of annual reports by the Department of Defense was
included in the present review (e.g., DoD, 1981b, 1987). These reports document the
Services' efforts to develop hands-on performance measures in order to establish linkages to
entry-level aptitudes. Considerable resources are being expended to develop hands-on
performance measures. Some of the measures used by the Services have been developed
and used in the past as performance measures, and where available, summary validity
information of ASVAB subtests and composites was included in the aggregate validity data
presented in Table 17.

In a programmatic effort to understand the relationship of aptitudes to job performance,
a number of studies (Fox, Taylor, & Caylor, 1969; Vineberg, Sticht, Taylor, & Caylor, 1971;
Vineberg &